USER MANUALS FOR:

C0036-HK Table Top Refrigerated High Speed Centrifuge
C0206-A Compact Centrifuge

C0216-MK Refrigerated Microcentrifuge
C0233—M2 High Performance Microcentrifuge
C0300 Table Top Centrifuge

C0306 Universal Centrifuge

C0326 Universal Centrifuge

C0326-K Refrigerated Centrifuge

C0366 Table Top Centrifuge

C0383 Benchtop Centrifuge

C0383-K Table Top Centrifuge

C0400 Table Top Centrifuge

C0400-K Refrigerated Universal Centrifuge

CO0300-SIEVA 2 Filtration Centrifuge

C0513 (K) Table-top Refrigerated Centrifuge

'm

D

)
(Pl

Gl
s
i




HERMLE

Instruction Manual for
High Speed
Table Top Refrigerated Centrifuge
Z 36 HK

© Hermle Labortechnik GmbH Z36HK_V3.13






CONTENT

1. PRODUCT DESCRIPTION......ciiiiiiiiiiiiieiieie ettt 1
1.1 SAFELY INSITUCTIONS .....ecve ettt ettt e bbb e bbb s bbbt et ee et se et sebebe e et 1
1.2 INEENAEU PUIPOSE ...ttt ettt sttt st e b et b e bbb st et E et et sttt e e et e bbb e 1
1.3 BIIET AISCIIPLION ...t bttt b e bbb eb bt n et en e 1
14 DEIIVEIY PACKAGE. ... .t eve ettt ettt sttt ettt et sttt b e e bbbt et be et E ettt e b sttt e e bbb b 1
15 Operating and diSplay EIEMENTS ..o bbb s 2

151 LCD-DISPIAY .. vvvreteeetie sttt sttt stttk e bbb b e bbb ettt b e bbbt et 3
1.6 Signs and indications Of the CENTITUGE.......c.iviiiiiiiic e 3
1U8.1 GBIMEIAL ... ittt etttk e bbb e h b bR e E kbbb bR bbb bbbt b s 3
1.6.2  Product-nameplate (EXAMPIE) ........cueiriiiiiieiiiiiiietisist st st st sttt e 4
1.6.3  Warning and infOrMation SIGNS ........veveviiiiitiiesietsie et es e s es s s es st st en ettt e et e 5
1.6.4  Danger, preCautions and WAITANLY ..........covuiuirrieiieisirrere s sesissese e esessesessssessssesesssessssessssssesessesassasesessens 5
1.6.5 Following rules must strictly be adhered f0:...........oeoiiiiir e s 6
1.6.6  WWITANTY. ...ttt bbb e e e et h e e 6
1.7 Installation Of the CENTITUGE. ... ..vi i et sr e 7
1,71 UNPacKing the CENMITUGE. ... .evvieiiitie sttt sttt ettt st as s ere b s s ere e s 7
1,72 SPACE TEOUITEIMENES . ....vivevisvetiseete sttt st s s ese e e se s se b se s bes e b ses st e b e s b et b s s s are b es et b e s 7
1.7.3 INSEAIAION ..ottt bbb bbb bttt bbbt bbb 7
1.8 BASIC AUJUSTIMEINTS ...ttt ettt bbbt sttt sttt et st et et bbb re b 8
1.8.1  Access to mode "OPerating DalA”..........ccouuiiriiiiiieiirtire st sttt et st r sttt 8
1.8.2  TempPerature INQICALION .........uivieiietit sttt e ettt bbb s es b ere st es s b e s 9
1.8.3  SIgNal TUMN 0N/ Off...eviis st bbbttt ettt 9
1.8.4  Volume pre-selection of SOUNT SIGNAL ........cviviiiiiiriiiireee s senen 10
1.8.5  Song selection for sound Signal - €Nd OF FUN ........cviiiiii s 10
1.8.6  Keyboard SouNd UM 0N/ Off .. ..ceiiei st e 11
1.8.7  Call up operating data (by skilled or service engineer ONlY!) .......ccvoveiiirirersierce e e 12

2. OPERATION. ...ttt ettt bbb et b bbbt 13

2.1 Mounting and 10adiNg @NQIE TOTOT ........cviiie i et ea e 13
2.1.1  INSEAlALION OF FOIOFS.....vttcectiie ittt sttt bbb b et eb e et s 13
2.1.2  LOAMING ANGIE TOTOIS ...evevcvetiee ettt ettt ettt e ke b ettt et e 13
2.1.3  LOAMING SWING QUL TOLOTS ......cviveieiieeieteee et ettt ses ettt sb bt et b bbb s bbb s 14
2.1.4  Loading and oVerloading Of FOTOIS .......ccicoiriirireeieie sttt sttt 15
2.1.5  REMOVING TN TOTON ..ottt sttt ettt bbb b st et et s 15

2.2 o T ST TSP OO TSP TP U TP PO PP PPTTOTPTRTPRON 16
2.2.1 LI TBIBASE ... ettt ettt e b bttt b b st b bR bbb et b bbb s 16
22,2 LIBTOCK .. ettt ettt e bbbttt bR bbb et 16

2.3 PIESEIECTION ...ttt ettt bbb bbb kb ees £t b bbb bbb bbb ettt 17
2.3.1  Preselection of SPEEd / RCF-VAIUE ...........ccoiiiuiriiiieiistee sttt sttt s 17
2.3.2  Preselection oOf FUNNING TIME ... ...iviiiieie sttt a e se s b ere e s s ene e 18
2.3.3  Preselection of brake intensity and aCCEIEIatioN. .........c.cccuiireiieiiiie e 19
2.3.4  Pre-Selection Of teMPEIALUIE ......viiv ettt ettt et b e bbb b s b ene e ses s ere e 20
2.3.5  PIB-COOMNG cve. v etttk ettt ettt e s bt 8 s bRt bR bR e R R s R et b e 20

24 RAIUS COIMTECTION. ...ttt ettt ettt b s bbb b e st b bbbt eb ettt b et s 21

© Hermle Labortechnik GmbH Z36HK_V3.13 |



CONTENT

2.5 PIOGIAM ...tk etk kbt b e b £e £ b e bR bbbt bt n bbbt et b b e 22

p TR RS (0] = To = 3ol 1 (0 OSSR 22
2.5.2  ReCall Of SLOrEU PrOGIAMS ... v.viviriiieisiitiiste ittt es e s es e s bes st sttt ettt et e et et ab e 23
2.5.3  LeAVING PrOgram MOGE ......cvveeirieeiisietitste et astsse e saeaseesese st s s ese b ses s esess st et st et se et e e st e bes e e et 23

2.6 Starting and StoppiNg the CENLITUGE..........ciii i b 24
2.6.1  StArtiNG the CENMIUGE .....viveie ettt et ettt et a s s s ere e s e 24
282 THE "STOP" KBY..evttriieiieeeee e ietets et eesets e et ts sttt et ees et ees e e e85t a8t et e s s b et b s ensetnen 24

2.7 IMDAIANCE TEIECTION. ... c.ei ettt bbb bbbt b ettt eb s 25
3. MAINTENANCE. ...t se e be e nre e 26
3.1 MaintenanCe and CIEANING ..........viviii ittt et e bbb 26
BLLiL GBNETAL ...eiuiiit ettt ettt bbb bbb R bbb bR ARt R E £t b bbb e et 26
3.1.2  Cleaning and diSinfection Of the UNIT..........cooiiiiiii e e 27
3.1.3  Cleaning and diSinfeCtion Of the TOTO.........cciieiiieiice e s 27
3.1.4 Disinfection of @lUMINUM FOLOIS ........cviviuireiietie sttt bbb b ettt bbb 27
3.1.5  DiSINfECHON Of PP-TOIOIS. ... .cvtvevietitsiist et ettt sttt ettt b et bbbt et et 27
318 GlASS DIBAKAGE ... ..vcviee ittt bbb et b bbbt e 28

3.2 Life time of rotors, round and rectangular BUCKEtS, BCCESSOMES .......cc.viviiiiieriieiiieire e 28
4, TROUBLE SHOOTING ....ccvtiiii ittt 29
4.1 Error message: CauSE [ SOIULION.........ccviiie ittt ettt sttt e ea e 29
4.2 Survey of possible error messages and their SOIULIONS .........cciv i 29
4.2.1 Lidrelease during power failure (Emergency Lid REIEASE) .........cccvvrveieriieiriceieeeiseie e 29
4.2.2  Description Of the error MESSAJE SYSIEM ...cviiriiriie ettt ettt sttt ee e 30

5. RECEIPT OF CENTRIFUGES TO REPAIR ........ccooomrrrrrreiseneeeeseessseeeeesesssseessiessnan 31
6. TRANSPORT, STORAGE AND DISPOSAL ......ooiiiiiieit et 32
6.1 TEANSPOIT. ...ttt bbbttt b e e b e e h e b b oo £ s bbb 48 £t e b e e bt b eE et ehe b b et b bttt nr e 32
6.2 Y (0] =T TSP TSP TV SRR 32
6.3 1] 01017 | RTR 32
T APPENDIX...ovvoooosceeveseoeeseeseseseneesss s eessesssss s eesssssseseessssss e I
EG - CoNFOrMItY DECIAIALION .......c.vviieire sttt sttt ettt b s bbb s b es et ere et rere s v

TabIE 1: TECNNICAI DALA. ... cucue ettt ettt bbbttt bbbttt b bt bbb b et \Y

Table 2: Permissible NEE WEIGNT .........ivii et be e Vi

Table 3: Lowest temperatures at MaX. SPEEU ... ..civivirerirreieveee sttt ee ettt e beb et et sr et e s s ete e sbeseeas Vi

Table 4. Max. speed and RCF-values for permissible rotorS ...........vevvieiiiniceicsce e VII

Table 5: Accelerations and deCElEration fMES..........uuirurieree ittt st et Vil

TADIE B: EITON MESSAGES ... cvvvvvevireete ittt et asestase st st ese st s b bes s b s et st a b sttt e bt et et et et et e s beb e et s Vil

Table 7 (part 1): RAGIUS COMECHON. ........ivieiiieiitee it ettt ettt st ettt ettt st et b e bbb IX

Table 7 (part 2): RAGIUS COMECHON.........viviiiirririieee sttt et eb e a s s st se s s b e s e s X

Table 8: ADDIEVIBHONS USEA ........vviuieeiie ittt et bbb s bbb et bbb s Xl
Redemption form / Decontamination CEMfICALE ...........cvivriiiiirie e X1l

Il Z36HK_V3.13 © Hermle Labortechnik GmbH



PRODUCT DISCRIPTION

1. PRODUCT DESCRIPTION

1.1 Safety instructions
A This symbol indicates safety instructions and points to potential dangerous situations. Before using
the centrifuge the first time, please read the operating manual.
Failure to follow these instructions can result in personal injury an property damage .

Intended use includes the observance of all instructions in the instruction manual and carrying out
inspection and maintenance.

1.2 Intended purpose

This Hermle centrifuge was designed only for the separation of materials or mixtures with different
density, specifically for the preparation and processing of samples from the human body in context
of an in-vitro-diagnostic use, to allow the use of in-vitro-diagnostic in accordance to its intended
purpose. The designated device and its accessories listed in the technical documentation for this
device are in accordance with Directive 98/79/EC on in-vitro-diagnostic medical devices.

Hermle centrifuges are intended exclusively for indoor use and for use by qualified personnel.

Only Hermle original rotors and accessories might be used. Any other use or intended use is
considered improper. From the resulting damage the company Hermle Labortechnik is not liable.

1.3 Brief discription
The unit type Z 36 HK is a table top refrigerated centrifuge, which we offer in two voltage variations
230V or 120V.
The centrifuge can be used with swing-out and angle rotors.

All parameters are accessible via buttons and selected with the central adjuster. All pre-selected and
current values will be shown permanently on the LCD-display.

The centrifuge is powered by a maintenance-free induction motor.
Detailed technical data are in "table 1: Technical data" (see APPENDIX P.V).

1.4 Delivery package

+ 1 Centrifuge Z 36 HK
* 1 Operating Manual Z 36 HK
*  1Rotor key

Rotor(s) / Accessories will be packed separate.

© Hermle Labortechnik GmbH Z36HK V3.13



PRODUCT DISCRIPTION

1.5 Operating and display elements

10

1 central adjuster run parameters

2 0-1 power switch

3 LCD control panel display

4 rpm/rcf speed/ g-force

5 accel/decel acceleration- / deceleration intensity
6 time centrifugation time

7 lid lid release

8 quick short running

9 start start centrifugation

10  stop stop centrifugation

11 prog calling stored programs
12 store program store

13 temp temperature indication

Z36HK V3.13 © Hermle Labortechnik GmbH



PRODUCT DISCRIPTION

151 LCD-Display

The following picture shows the individual elements of the LCD-display.

A1 A2 A-4 A-3 M13

M2
M3

M5
M6

M4 M1 M12 M8 M7 M14 M15 M10M11 M9

Figure 1

Display fields:
A-1 Display field — rpm/rcf*
A2 Display field — ,acc/dec"
A-3 Display field - time"
A4 Display field - ,temp

Messages/logos of the display fields:

M1 ,close" M8 decel M15  precool*
M2 Lopen” M9 Jradius*

M3 Jsotor* M10  ,program*

M4 Rotor-No. M11 Jerrort

M5 Jpm* M12  service"

M6 Jrcf MI3 hms

M7 .accel” M14  temperature®

1.6 Signs and indications of the centrifuge

1.6.1 General

ﬁ Instructions for disposal (see P. 32)

—

[E] Direction of rotation — clockwise rotation for the rotor drive

@ Reference for loading rotors

© Hermle Labortechnik GmbH Z36HK_V3.13



PRODUCT DISCRIPTION

1.6.2 Product-nameplate (Example)

Hermle Labortechnik GmbH
Siemensstr.25  D-78564 Wehingen
TYPE: Z36HK REF: 302.00 V01
SN: 58105001 1] 2010
MAX. DREHZAHL: 30000 1/min.  KIN. EN.: 50880 Nm

unis: 120 VAC 1 15.8A, 50/60Hz  P: 1,6KW

(i Ce€

Made in Germany —

~

Company address:
TYPE:

REF:

SN:

il

MAX. Drehzahl:
KIN. EN.:

Ui

(1]

g3

Hermle Labortechnik GmbH, Siemensstr. 25, D-78564 Wehingen

Type designation of the product

Order no. of the product

Serial number of the product

Date of manufacture

max. allowed speed of the unit

max. kinetic energy with corresponding rotor

Allowable voltage / max. current / frequency

Electrical input power

Before operating, read the operating manual!

Labeling, standards and guidelines that are considered

Z36HK V313
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PRODUCT DISCRIPTION

1.6.3 Warning and information signs

Warning

Four carrier must b used at all Four carrier must be used at all times on four place swing out rotors or
Wit e ol damage will occur to the centrifuge. Such damage will not be covered
centrifuge. Such damage will not be under the product warranty.
covered under the product warranty.

Attention!!
Check the fastening
of the rotor nut before each run. . .
Achtungl Attention! Check the fastening of the rotor nut before each run.

Vor jedem Lauf Befesti-
gungsschraube auf festen Sitz pruefen.

Vor manueller Entriegelung oder 6ffnen
des Gehauses Netzstecker Ziehen!

TAKE OFF MAINS PLUG before opening

Take off mains plug before opening the housing or the emergency release

the housing or the emergency release!

RETIREZ LE CORDON
avant toute intervention
a l'interieur de I'appareil

1.6.4 Danger, precautions and warranty

A This device may only be operated by trained specialist stuff. They must have carefully read

the operating manual and be familiar with the function of the device.

To protect people and environment the following precautions should be observed:

© Hermle Labortechnik GmbH

During centrifugation, the presence of people and the setting up of hazardous materials is
prohibited within 30 cm around the centrifuge according to the regulations of
EN 61010-2-020.

The HERMLE Z 36 HK is non explosion-proof and must therefore not be operated in
explosion-endangered areas or locations. Centrifugation of flammable, explosive, radioactive,
or such substances, which chemically react with high energy, is strictly prohibited. The final
decision on the risks associated with the use of such substances is the responsibility of the
user of the centrifuge.

Never spin toxic or pathogenic material without adequate safety precautions, i.e.
centrifugation of buckets / tubes without or with defective hermetic sealings is strictly
prohibited. The user is obliged to perform appropriate disinfection procedures in case
dangerous substances have contaminated the centrifuge and or its accessories. When
centrifuging infectious substances, always pay attention to the General Laboratory
Precautions. If necessary, contact your safety officer!

It is prohibited to run the centrifuge with rotors other than listed for this unit.

Under no circumstances open the lid of the centrifuge while the rotor is still running or rotating
with a speed of > 2m/s

Z36HK V313



PRODUCT DISCRIPTION

1.6.5 Following rules must strictly be adhered to:

. Do not operate the centrifuge in case itis not installed correctly.

. Do not operate the centrifuge when dismounted (e.g. without housing).

. Do not run the centrifuge when mechanical or electrical assembly groups have been
tampered with unauthorized persons.

. Do not use accessories such as rotors and buckets, which are not exclusively approved by
HERMLE Labortechnik GmbH, except commercially available centrifuge tubes made of glass
or plastic.

. Do not spin extremely corrosive substances, as they may cause material damages and impair

mechanical resistance.

. Do not operate the centrifuge with rotors or buckets, which show any signs of corrosion or
mechanical damage.

The manufacturer is responsible for safety and reliability of the centrifuge, only if:
. the unit is operated in accordance with this instruction manual.

. modifications, repairs or other adjustments are performed by HERMLE-authorized personnel
and the electrical installation of the related location corresponds to the IEC-regulations.

1.6.6 Warranty

The centrifuge has been subjected to thorough testing and quality controls. In the unlikely case of
any manufacturing faults occurring, the centrifuge and rotors are covered by warranty for a period of
two years from date of delivery. This warranty becomes invalid in case of mishandling, damage and
negligence and further in case of usage of inappropriate spare parts and / or accessories or
unauthorized modification of the unit.

Technical modification rights are reserved by the manufacturer in respect to technical
improvement!

Z36HK V3.13 © Hermle Labortechnik GmbH



PRODUCT DISCRIPTION

1.7 Installation of the centrifuge
1.7.1 Unpacking the centrifuge

Model Z 36 HK is supplied in a carton.

Remove the strap retainer, open the carton and remove the centrifuge. The instruction manual must
always be kept with the centrifuge!

1.7.2  Space requirements
The centrifuge should be installed on an even solid surface, if possible on a laboratory cabinet /
table or some other solid vibration free surface.

During centrifugation, the centrifuge must be placed in a way, that there is a minimum space of
30 cm on each side of the unit according to the standards EN 61010-2-020.

Do not place the centrifuge next to a window or a heater, where it could be disposed to excessive
heat, as the performance of the unit is based on an ambient temperature of 23°C.

1.7.3 Installation

Follow these steps:

¢ Check whether power supply corresponds with the one named on the manufacturer's rating label,
which is mounted on the rear panel.

* The line voltage circuit braker is max. 10 A (type K) slow release for commonly used instruments.

* In case of emergency, there must be an emergency switch off installed outside the room in order to
disconnect the power supply of the unit.

¢ Connect the centrifuge with the mains.
(The socket for the power cord must be easy to reach respectively easy to disconnect).
Switching it on using the mains power switch (1).
Open the lid by using the button LID.

+ Remove the transport securing device of the motor.

© Hermle Labortechnik GmbH Z36HK V3.13



PRODUCT DISCRIPTION

1.8 Basic adjustments

At commissioning of the centrifuge, you have the options to make the following basic settings:
Temperature indication in °C or °F

Acoustic signal turn on / off
Keyboard sound turn on -/ off

Volume pre-selection of sound signal
Song selection of sound signal ,end of run*

1.8.1 Access to mode "Operating Data"

If the centrifuge is still turned off, press simultaneously the keys ,time" (6) and ,lid“ (7) and turn on
the main switch of the centrifuge. Now release both keys again. As a result a display test is executed
for approx. 5 seconds. All possible indications will appear at the same time (see figure 2).

Figure 2

A Attention:

- Please notice that you must enter the program as described under point 1.8.1 to
change the adjustments of the points 1.8.2 - 1.8.7. After you have stored the
settings you change the normal program mode again by switch off the centrifuge
for a short while.

- All changed settings must be confirmed by the key ,start* (9). As an optical
confirmation appears the word ,,store* in the display ,,rpm/rcf“(A-1) - Only then

the pre-selections are valid! (see figure 3)

A1

Figure 3

Z36HK V3.13
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PRODUCT DISCRIPTION

1.8.2 Temperature indication

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accel/decel (5). In the display ,accel/decel* (A-2) appears the word ,service”. Now select the letter
,C" with the adjusting knob (1). As a result in the display ,rpmircf* (A-1) appear the words
,CELSl/temp“. If you press the key ,rpm/rcf“ (4) now, the word ,CELSI* flashes and you can change
the display into Fahrenheit ,FAREN" with the adjusting knob (1) (see figure 4).

After you have stored the settings you change to the normal program mode again by switch off the
centrifuge for a short while.

Figure 4

1.8.3 Signal turn on/ off

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accelldecel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
.L" with the adjusting knob (1). As a result appear in the display ,rpm/rcf* (4) the words ,On Sound".
If you press the key ,rpm/rcf* (4) now, the word ,On" flashes and you can switch off the sound with
the adjusting knob (1) (see figure 5).

After you have stored the settings you changed to the normal program mode again by switch off the
centrifuge for a short while.

A-1

Firgure 5

© Hermle Labortechnik GmbH Z36HK V3.13
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1.8.4 Volume pre-selection of sound signal

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accelldecel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
LY with the adjusting knob (1). As a result appear in the display rpm/rcf (A-1) the words
,Vol=0- 9/Sound". After pressing the key ,rpm/rcf* (4), you can adjust the desired volume between 0
(low) and 9 (loud) with the adjusting knob (1) (see figure 6).

After you have stored the settings (see 1.8.1) you changed to the normal program mode again by
switch off the centrifuge for a short while.

Figure 6

1.8.5 Song selection for sound signal - end of run

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accel/decel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
,G". with the adjusting knob (1). As a result appears in the display ,rpm/rcf (A-1) the word |,
SonGo/Sound”. After pressing the key ,rpm/rcf (4), you can select a song with the adjusting
knob (1). (see figure 7).

After you have stored the settings (see 1.8.1) you changed to the normal program mode again by
switch off the centrifuge for a short while.

A-1

Figure 7

10 Z36HK_V3.13 © Hermle Labortechnik GmbH
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1.8.6  Keyboard sound turn on / off

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accel/decel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
b with the adjusting knob (1). As a result appears in the display ,rpm/rcf* (A-1) the word
,ON/BEEP*. After pressing the key ,rpm/rcf* (4), you can turn the keyboard sound (On) or (Off) with
the adjusting knob (1). (see figure 8).

After you have stored the settings (see 1.8.1) you changed to the normal program mode again by
switch off the centrifuge for a short while.

Figure 8

© Hermle Labortechnik GmbH Z36HK V3.13

11



PRODUCT DISCRIPTION

12

1.8.7 Call up operating data (by skilled or service engineer only!)

In the mode ,Basic Adjustments you can call up the operating data of the centrifuge. Please
proceed as described under point 1.8.1 to enter this program mode. Press the key ,accel/decel” (5).
In the display ,accel/decel” (A-2) flashes the word ,service".

With the adjusting knob (1) the different information can be called up:

A = previous starts of the centrifuge
H = previous operating hours

S = software version

r = converter software

E = list of previous error massage

h = running time of the motor

The list of the last 99 error messages can be looked over by pressing the key ,rpm/rcf* (4) and scroll
through it by the adjusting knob (1). The respective error codes appear in the display ,rpm/rcf* (A-1).
Please look up in ,Table 6: error messages"” (see APPENDIX S. VIII).

Here as well you must shortly switch off the centrifuge for changing to the normal program mode
again.

Figure 9

Z36HK_V3.13 © Hermle Labortechnik GmbH
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2. OPERATION

2.1Mounting and loading angle rotor
2.1.1 |Installation of rotors

Clean the drive shaft as well as the collet with a clean, grease-free piece of cloth. Place the rotor
onto the drive shaft. (see figure 10) Take care that the rotor is fully installed onto the motor shatt.

Figure 10 Figure 11

Hold the rotor with one hand and secure the rotor to the shaft by turning the fixing nut clockwise.
Tighten fixing nut with enclosed allen key (see figure 11)

Figure 12

A ATTENTION: For safety always ensure that rotor fixing screw is tightened before each
run!! (see figure 11)

2.1.2 Loading angle rotors

Rotors must be load symmetrically and with equal weight (see figure 13+14). The adapter may only
be load with the appropriate vessels. The weight differences between the filled vessels are as low as
possible to keep. Therefore we recommend to weighting with a balance. This reduces the wear of
drive and the acoustic operating noise.

On each rotor is designated how large the maximum load per hole is. (It is allowed to operate e.g. a
12-place-rotor with 2 or 4 loaded tubes only. But the loaded borings must be opposite each other).

© Hermle Labortechnik GmbH Z36HK_V3.13 13
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14

213

Figure 13:  WRONG Figure 14:  CORRECT (4 tubes)

Loading swing out rotors

Loading of the buckets / vessels must be made in accordance to figure 16

It is allowed to operate e.g. a 4-place-rotor with 2 loaded buckets only. But the loaded buckets must
be opposite to each other. Make sure that the unloaded buckets also be put inside the rotor
(see figure 15 and 16).

In principle swing out rotors may not be taken in operation until all buckets or racks are put
into the rotor.

The bolts at the rotor must be greased with the HERMLE High TEF oil (Order No. 34-5147).
The sample tubes have to be filled evenly by eye and put into the drillings or tube racks. The weight
difference of the loaded buckets should not exceed approx. 1,0 g.

A ATTENTION!

Swing out rotors may be taken in operation only if all locations are filled in with either four
buckets or four carriers — do not mix buckets and carriers up!!

Figure 15 WRONG Figure 16: CORRECT

A

ATTENTION!

Do not operate the centrifuge with rotors or buckets which show any signs of
corrosion or mechanical damage.

Do not operate with extremely corrosive substances, which could damage the rotor
and buckets.

In case of any questions, please contact the manufacturer!

Z36HK_V3.13 © Hermle Labortechnik GmbH



OPERATION

2.1.4 Loading and overloading of rotors
All approved rotors are listed with their maximum speed and maximum filing weight in
Jfable 2 permissible net weight" (see APPENDIX P. VI).

The maximum load permitted for a rotor, which is determined by the manufacturer, as well as the
maximum speed allowed for this rotor (see label on rotor), must not be exceeded. The liquids the
rotors are loaded with, should have an max. homogeneous density of 1,2 g/ml or less when the rotor
is running at maximum speed.

In order to spin liquids with a higher density, the speed has to be reduced according to the following

formula:

_ 1.2
Reduced speed nyeg = /—higher density X max. speed (Nmax) Of the rotor
Example:
1.2
Need = /T X 4.000 = 3.360 rpm

Case of any questions, please contact the manufacturer!
2.1.5 Removing the rotor

Untighten the rotor fixing nut complete (2. screw over the stiff point) and lift the rotor vertical out of the
centrifuge. (see figure 10 and 11)

© Hermle Labortechnik GmbH Z36HK_V3.13 15
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2.2 Lid
2.2.1 Lidrelease

After the run, respectively closing the lid of the centrifuge, it appears in the display ,rpm/rcf‘(A-1) the
word ,close* (M1). If there is a rotor in the centrifuge, it appears additional the word ,rotor* (M3), as
well as the code number of the respective rotor, which is in the centrifuge i. e. ,220.72 (M4). If there
is no rotor in the centrifuge it flashes the word ,rotor* (M3) and additional the word ,no" (M4). ). By
pressing the key ,lid* (7) you can release the lid of centrifuge. As soon as the electromagnetic lid is
completely released, it appears the word ,open“ (M2). Now you can open the lid of the centrifuge.

All with number marked passages refer to figure 17

rpm/ref rpm/ref

Figure 17

During the run you can call up the rotor type at any time by pressing the key “lid” (7).

2.2.2 Lidlock
The lid must only be lay down slightly. An electromagnetic lid lock closes the lid, at the same time
disappears the word ,open“ (M2).

As a sign that the centrifuge is ready for starting it appears in the display ,rpm/rcf‘(A-1) the word
,close” (M1). Simultaneously it appears in that display the word ,rotor* (M3), as well as the code
number of the rotor, which is in the centrifuge i. e. ,nr 22x.xx" (M4). With that all rotor specifically
data, like e. g. max. speed, acceleration etc., are adopted.

All with number marked passages refer to figure 17

A ATTENTION: Don't grip your fingers between lid and device or locking mechanism
when closing the lid!
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2.3 Preselection
2.3.1 Preselection of speed / RCF-value

Through the key rpm/rcf* (4) this pre-selection is activated. By pressing the key once the word
JSpm“ (M5) flashes. By pressing the key once again the pre-selection of the centrifugal forces may
be chosen. Then it appears the flashing word ,rcf“ (M6). You can set the desired values with the
adjusting knob (1). In the display (A-1) the regulated value is shown permanently, before, during and
after the run.

All with number marked passages refer to figure 18

M5 A1 M6

Figure 18

As long as no rotor is inserted, the speed is adjustable between 200 rpm and maximum revolution of
the centrifuge.

If there is a rotor in the centrifuge the speed can only be pre-selected until the maximum permissible
revolution of that rotor. It is the same with the pre-selection of the RCF-value. The setting range is
between 20 xg and the maximum permissible centrifugal force of the rotor.

See ,table 4: max. speed and RCF-values for permissible rotor* (see APPENDIX P. VIl). There are
listed all important values.

/N ATTENTION:

Please also check the maximum permissible revolutions of your test tubes!
(Producer Indication)
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2.3.2  Preselection of running time
The running time can be pre-selected in three different ranges from 10 seconds up to 99 hours 59
minutes.
1. Range from 10 seconds up to 59 minutes 50 seconds in steps of 10 seconds
2. Range from 1 hour up to 99 hours 59 minutes in steps of 1 minutes
3. Range continuous run ,cont”, which can be interrupted by the key “stop” (10).
The running time can be pre-selected with the lid open or closed.
To activate the setting of the running time press the key ,time“ (6).

In the display ,time" (A-3) flashes the indication ,m : s“ or ,h : m*, depending on the previous
setting.

To set the desired value use the adjusting knob (1). After exceeding of 59 min 50 sec the indication
changes automatically into ,h : m“. After exceeding of 99 hours 59 min the word ,cont” appears in
the display ,time” (A-3). That continuous run can only be interrupted by pressing the key ,stop” (10).
The time countdown as soon as the set speed is reached.

The display shows always the remaining running time. (see figure 19)
All with number marked passages refer to figure 19

A-

Figure 19
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2.3.3 Preselection of brake intensity and acceleration

Through the key ,accel/decel” (5) this function is activated.

By pressing the key once the word ,accel” (M7) flashes in the display ,accel/decel” (A-2). The
desired acceleration can be pre-selected by the adjusting knob (1). The value 0 is equivalent to the
lowest and the value 9 to the highest acceleration.

By pressing the key ,accel/decel” (5) twice, in the display ,accel/decel” (A-2) indicates the word
,decel” (M8). Now the desired brake intensity can be pre-selected by the adjusting knob (1). The
value 9 is equivalent to the shortest and the value 0 to longest possible brake time.

All with number marked passages refer to figure 20

See ,table 5: acceleration and deceleration times* (APPENDIX P. VII). There are shown the
acceleration and deceleration times for the acceleration and deceleration stages 0 to 9 for
permissible rotors.

AR

Figure 20

© Hermle Labortechnik GmbH Z36HK V3.13
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2.3.4 Pre-selection of temperature

This funktion is activated by the key ,temp“ (13). After pressing that key in the display ,temp* flashes
the indication ,°C" (A-4). By the adjusting knob (1) the desired test temperature can be pre-selected in
steps of 1°Cin a range from -20°C up to +40°C.

The value is indicated permanetly in the display (figure 21) - before, during and after the run.

Please notice the respective lowest temperatures of the rotors at maximum speed!

EROEEE ::
.lf e o0

13

Figure 21

2.3.5 Pre-cooling

If the samples are temperature-sensitive it is useful to pre-cool the centrifuge, the rotor and eventually
the buckets to the needed working temperature. Therefore insert the desired rotor and pre-set the
respective temperature. By simultaneous pressing of the keys “temp” (13) and “time” (6) you start the
run. While running the unit chooses automatically a rotational speed that is equivalent to 20 % of the
permitted rotational speed of the respective rotor. After the pre-set temperature is reached you can
leave the pre-cooling run with the “stop” key (10).

Depending on the inserted rotor the pre-cooling goes between approx. 10 and 20 min.

All with number marked passages refer to figure 22

Figure 22
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2.4Radius correction
If you use adapters or reducers it could change the centrifugal radius of the respective rotor. In that
case you can correct the radius manually. Please proceed as follows:
Press the key ,time" (6) and the key ,prog" (11) at the same time and hold them.

In the display ,time"“ (A-3) appears the word ,radius* (M9). By the adjusting knob (1) you can
preselect then the respective radius correction (see table 7, APPENDIX P. IX) in steps of 0,1 cm.

As soon as you have set a radius correction the word radius* (M9) appears. This hint is as long
visible as you put the radius correction back to 0 again.

All with number marked passages refer to figure 23

Figure 23

© Hermle Labortechnik GmbH Z36HK V3.13
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2.5 Program
2.5.1 Storage of programs
You can store up to 99 runs with all relevant parameters, incl. the used rotors. You can use any free

program number and call it up again.

Put the needed rotor into the centrifuge. By pressing the key ,prog” (11) in the display ,time“ (A-3)
appears the word ,program” (see figure 24). With the adjusting knob (1) you can chose the desired
program number.

If a program number is already occupied in the display ,rpm/rcf* (A-1) will appear the words rotor”
(M3) and ,22x.xx"“ (M4) (see figure 24). In case of free program numbers it appears 0.

A1 M3 M4

A-3

M10

12

Figure 24

Close the lid of the centrifuge. Now proceed as already described to set all important run
parameters. If the lid isnt closed when storing the programm, in the display "rpm/rcf' (A-1) flashes
alternately the word "FirSt" and "CLOSE Lid" (see figure 25). If you want to start the run without
storing the programm, in the display "rpm/rcf" (A-1) flashes alternately the word "First" and "PrESS
StoreE" (see figure 26).

Figure 25 Figure 26

For adaption of data press the key ,store* (12) for approx. 1 second. If the programm is stored
correctly, the word StorE appears in the display "rpm/rcf' (A-1). As a result the word ,program* (M10)
disappears. As soon as the key ,store” (12) is no longer anymore, it reappears the word ,programm
xx* (M10) — the (xx) stands for the chosen program place.

If all program numbers are occupied you can take an old number that is not necessary anymore and
just put in the new parameters.
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2.5.2 Recall of stored programs

To recall stored programs press the key ,prog” (11) while the lid is already closed. Inside the display
Jdime" (A-3) appears ,programm --“(M10). With the adjusting knob (1) you pre-select the desired
program number.

In the respective displays there will appear the stored values for that program.

If there is not the right rotor inside the centrifuge for the pre-selected program, in the display
Jspmircf* (A-1) flashes the word ,rotor* (M3). At the same time the word ,FALSE" and the stored
rotor number ,22x. xx* (M4) will flashing by turns.

All with number marked passages refer to figure 27.

Figure 27

2.5.3 Leaving program mode

To leave the program mode just press the key ,prog* (11). Then inside the display ,time* appears
the word ,programm".
Set the display to ,programm--* (M10) with the adjusting knob (1).

All with number marked passages refer to figure 27.

© Hermle Labortechnik GmbH Z36HK V3.13
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2.6 Starting and stopping the centrifuge

2.6.1 Starting the centrifuge

You can start the centrifuge either with the ,start" key (9) or the ,quick" key (8).

By the ,start" key (9) you can start stored runs or runs with manually pre-selected parameters.

When the respective pre-selected running time has ended then the centrifuge will stop automatically.
By the ,quick” key (8) you can start runs, which will last just a few seconds.

By pressing the ,quick” key (8) the centrifuge accelerates up to the pre-selected revolution.

In the display ,time" (A-3) the passed running time is indicated from the date of pressing the
Lquick” key (8).

By releasing the ,quick” key (8) the centrifuge stops and the running time is indicated until the
opening of the lid.

All with number marked passages refer to figure 28

Figure 28

2.6.2 The "STOP" key

By the ,stop* key (10) (see figure 29) you can interrupt the run at any time. After pressing the key the
centrifuge decelerates with the respective pre-selected intensity down to stand still.

Figure 29
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2.7Imbalance detection
In case of the rotor not being equally loaded, the drive will turn off during acceleration. The rotor
decelerates to stand still.

When in the display “time” (A-3) the word “error” (M11) together with the number “01" appear, the
weight difference of the samples is too huge. Weigh out the samples exactly!

Load the rotor as described in chapter 2.1.2 and 2.1.3.

When inside the display “time” (A-3) the word “error” together with the number “02* (see figure 30)
appear, there could be following reasons: The imbalance switch is defective.

Figure 30

© Hermle Labortechnik GmbH Z36HK V3.13
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3. MAINTENANCE

3.1 Maintenance and cleaning
3.1.1 General

Care:

Maintenance of the centrifuge is confined to keeping the rotor, the rotor chamber and the rotor
accessories clean as well as to regularly lubricating the rotor insert bolts of a swing out rotor
(if available).

The most suitable lubricant is the offered HERMLE High TEF oil — Order no.: 34-5147.
Lubricants containing molycote and graphite are not allowed.

Please pay special attention to anodized aluminum parts. Breakage of rotors can be caused even by
slightest damages.

In case of rotors, buckets or tube racks getting in touch with corrosive substances the concerned
spots have to be cleaned carefully.

Corrosive substances are for instance: alkalis, alkaline soap solutions, alkaline amines,
concentrated acids, solutions containing heavy metals, water-free chlorinated solvents, saline
solutions, e.g. salt water, phenol, halogenated hydrocarbons.

A Cleaning - units, rotors, accessories:

Turn the device off and disconnect it from the power supply before you begin any cleaning or
disinfecting. Do not pour liquids into the housing interior.

- Do spray disinfectant on the device.

- Thorough cleaning not only has its purpose in hygiene but also in avoiding corrosion based on
pollution.

- Inorder to avoid damaging anodized parts such as rotors, reduction plates etc., only pH-neutral
Detergents with a pH-value of 6-8 may be used for cleaning. Alkaline cleaning agents (pH-value
> 8) must not be used.

- After cleaning, please ensure all parts are dried thoroughly, either by hand or in a hot-air cabinet
(max. Temperature + 50°C).

- It is necessary to coat anodized aluminium parts with anti-corrosion oil regularly in order to
increase their life-spans and reduce corrosion predisposition.

- Due to humidity or not hermetically sealed samples, condensate may be formed. The
condensate has to be removed from the rotor chamber with a soft cloth regularly.

A The maintenance procedure has to be repeated every 10 to 15 runs, but at least once a week!

- Connect the unit to the power supply, after the equipment is completely dry.

- Do not carry out disinfection with UV-, beta- and gamma-rays or other high energy radiation.
- Metal rotors can be autoclaved.

- Rotor lid and adapters can also be autoclaved (max. 121°C, 20 min).

- The tube racks are made of PP and cannot be autoclaved at 134°C.
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3.1.2 Cleaning and disinfection of the unit

1. Open the lid before you turn off the unit. Disconnect it from the power supply.

2. Open the rotor nut by turning the rotor key counter clockwise.

3. Remove the rotor.

4. For cleaning and disinfection of the unit and the rotor chamber using the above mentioned
cleaner.

5. Clean all accessible areas of the device and its accessories, including the power cord with a
damp cloth.

6. Wash the rubber seals and rotor chamber thoroughly with water.

7. Rub the dry rubber seals with glycerol or talc to prevent these to becoming brittle. Other
components of the unit, e.g. the lid lock, motor shaft and rotor must not be greased.

8. Dry the motor shaft with a soft, dry and lint-free cloth.

9. Control the unit and accessories for damage.

Remove at least every six months adherent dust from the ventilation slots in the centrifuge by using
a soft brush.

Before doing that, please switch off the unit and disconnect the unit from the power supply.

3.1.3 Cleaning and disinfection of the rotor

Clean and disinfect the rotors, rotor lids and adapters with the above mentioned cleaner.

Use a bottle brush to clean and disinfect the rotor bores.

Rinse the rotors, rotor lid and adapter with clear water. Particular the drillings of angle rotors.
For drying of the rotors and accessories set them on a towel. Place the angle rotors with bores
down, to dry them to.

5. Dry the rotor cone with a soft, dry and lint-free cloth and look for damage. Do not grease the
rotor cone.

Hwn e

3.1.4 Disinfection of aluminum rotors

In case of infectious material spilling into the centrifuge, the rotor and rotor chamber have to be
disinfected right after the run. Rotors may be autoclaved at a maximum temperature of 121°C.

3.1.5 Disinfection of PP-rotors

Autoclaving
The recommended time for autoclaving: 15— 20 min at 121°C (1 bar)

A ATTENTION: The sterilization time of 20 min. must not be exceeded. Sterilization again and
again will cause reduction of the mechanical resistance of the plastic material

Before the autoclaving the PP-rotor and adapter must thoroughly be cleaned to avoid the burning in
of dirty residues.

You can disregard the consequences of some chemical residues to plastic materials at ambient
temperatures. But at the high temperatures of the autoclaving those residues may corrode and
destroy the plastic. The objects must be thoroughly washed up with distilled water after the cleaning
but before the autoclaving. Residues of any cleaning liquids may cause fissures, whitening and
stains.
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Gas sterilization

Adapters, bottles and rotors may be gas sterilized with Ethylenoxyd. According to the duration of the
application you may give long enough an airing to the items after the sterilization and before using

A them again.

ATTENTION: Because the temperature may rise during the sterilization, rotors, adapters and
bottles must not be closed respectively must be totally unscrewed

Chemical sterilization
Bottles, adapters and rotors may be treated with the usual liquid disinfectants.

ATTENTION: Before applying any other cleaning resp. Decontamination method than
recommended by the manufacturer, contact the manufacturer to ensure that it will not
damage the unit or the rotor.

3.1.6 Glass breakage

With high g-values, the rate of glass tube breakage increases. Glass splinters have to be removed
immediately from rotor, buckets, adapters and the rotor chamber itself. Fine glass splinters will
scratch and therefore damage the protective surface coating of a rotor. If glass splinters remain in
the rotor chamber, fine metal dust will build up due to air circulation. This very fine, black metal dust
will extremely pollute the rotor chamber, the rotor, the buckets and the samples.

If necessary, replace the adapters, tubes and accessories to avoid further damages. Check the rotor
bores regularly for residues and damages.

ATTENTION: Please check the relevant specifications of the tubes centrifuges with the
manufacturer!

3.2 Life time of rotors, round and rectangular buckets, accessories
Rotors and rotor lid made of aluminum or stainless steel, have a operating time of max. 7 years
from first use.

Transparent rotor lids and caps made of PC or PP as well as rotors, tube racks and adapters of PP
have a maximum operating time up to 3 years from first use.

Condition for the operating time:

Proper use, damage-free condition, recommended care.
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4. TROUBLE SHOOTING

4.1Error message: Cause / Solution

The error messages are listed to help localize possible errors faster.

The diagnose referred to this chapter may not always be the case, as they are only theoretically
occurring errors and solutions.

Always, please keep us informed about any kind of error occurring, which is not listed in this chapter.
Only through your information we are able to improve and complete this operation manual.

Many thanks in advance for your support.
HERMLE Labortechnik GmbH

4.2 Survey of possible error messages and their solutions
4.2.1 Lid release during power failure (Emergency Lid Release)

In case of power failure or malfunction, the lid of the centrifuge can be opened manually in order to
protect your samples.

Please proceed as follows (see figure 31):

A + Switch the centrifuge off and unplug the power cord, wait until the rotor stands still (this

may take several minutes)

+ At the left side of the centrifuge housing there is a plastic stopper. Remove this stopper
and behind it there is a hexagon nut.

+ Take the delivered box spanner, put him in the hole and lock the box spanner with
hexagon nut (see figure 31).

+ Now turn the box spanner to the right side (clockwise) up to the limit.
ATTENTION: Just turn to the limit, don’t tighten the nut.

+ Now open the lid of the centrifuge.

+ Switch the centrifuge on again, for go on working.

Figure 31
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4.2.2 Description of the error message system

The error message ,error* (M11) is shown in the ,time" (A-3) display (see figure 32). Detailed
information about possible error messages are in ,table 6: error messages” (see Appendix P.VIII).

Figure 32
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5. RECEIPT OF CENTRIFUGES TO REPAIR

A Health risk from contaminated equipment, rotors and accessories
In case of returning the centrifuge for repairing to the manufacturer, please notice the following:

The centrifuge must be decontaminated and cleaned before the shipment for the protection of
persons, environment and material.

Decontamination certificate at goods return delivery (see APPENDIX P. XIlI)
We reserve the right to accept contaminated centrifuges.

Further on all costs occurred for the cleaning and disinfection of the units will go to the debit of the
customer’s account.
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6. TRANSPORT, STORAGE AND DISPOSAL

6.1 Transport

Before transporting, take out the rotor.
Only transport the unit in the original packaging.
Use a transport aid for transporting over longer distances to fix the motor shaft.

Air temperature | rel. humidity Air pressure
General transportation -25 bis 60 °C 10 bis 75 % 30 bis 106 kPa

6.2 Storage

During storage of the centrifuge the following environmental conditions must be observed:

Air temperature | rel. Humidity Air pressure
in transport packaging -25 bis 55 °C 10 bis 75 % 70 bis 106 kPa

6.3 Disposal

In the event of disposing of the product, please observe the applicable legal regulations.

Information on the disposal of the electrical and electronic devices in the European
Community:.

The disposal of the electrical devices is regulated within the European Community by national
regulations based on EU Directive 2002/96/EC pertaining to waste electrical and electronic
equipment (WEEE).

In accordance with this, any devices delivered after 13/08/2005 on a business-to-business basis,
which includes the product, may no longer be disposed of in household waste. To document this
they have been marked with the following identification:

)i

Because disposal regulations may differ from one country to another within the EU please contact
your supplier if necessary.
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EG - Conformity Declaration
EG Konformitatserklarung
EC Conformity Declaration

C€

Hermle Labortechnik GmbH - Siemensstr. 25 - D-78564 Wehingen — Germany

Das bezeichnete Produkt entspricht den einschlagigen grundlegenden Anforderungen der aufgefiihrten EG-Richtlinien und
Normen. Bei einer nicht mit uns abgestimmten Anderung des Produktes oder einer nicht bestimmungsgemafen Anwendung
verliert diese Erklarung ihre Giltigkeit.

The Product named below fuffills the relevant fundamental requirements of the EC directives and standards
listed. In the case of unauthorized modifications to the product or an unintended use this declaration
becomes invalid.

Produkttyp
Product type

Laborzentrifugen mit Zubehor nach ,,IVD (sonstige Produkte)”
Laboratory centrifuge with accessories to “IVD (other device)”

Typenbezeichnung
Typ designation

2206 A; Z 233 M-2; Z 306; Z 326; Z 366; Z 383; Z 400; Z 513,
2216 MK; Z 32 HK; Z 326 K; Z 36 HK; Z 383 K; Z 400 K; Z 513 K

Einschlagige EG-Richtlinien / Normen
Relevant EC directives / standards

RL 98/79/EG ; 2006/95/EG ; 2004/108/EG
EN 61010-1:2011-07; EN 61010-2-020 :2007-03; EN 61010-2-101:2003-09
DIN EN I1SO 14971:2012-10; DIN EN ISO 13485:2012-06

¢
e

Konformitatserklarung Gerate IVD 03-2012 Geschéftsfiithrer, Managing Director

Wehingen, den 01.10.2012

\Y Z36HK_V3.13 © Hermle Labortechnik GmbH




Table 1: Technical Data

APPENDIX

Manfacturer HERMLE Labortechnik GmbH
Type Z 36 HK
Dimensions

Width 71,5 cm
Depth 51 cm
Height 42 cm
Weight without rotor 91 kg

max. speed 30000 min
max. volume 6 x 250 ml
max. RCF 65390 x g
allowable density 1,2 kg/dm®

allowable kinetic energy

43319 Nm (221.20 V01)

Mains power connection AC 230V /50-60 Hz 1 ph 120 V/ 60-50 Hz 1 ph
Voltage fluctation +10 % +10%
Current consumption 59A 105 A

Power consumption 1,2 kw 1,1 kw

Radio interference IEC 61326-1

Audit requirement (BGR 500) yes

Ambient conditions (EN/IEC 61010-1)

- Environement for indoor use only

- High Use up to an altitude of 2000 m above MSL

- Ambient temperature 2°Cupto 35°C

- Max. relative humidity Max. relatve humidity 80 % for temperatures up to 31°C,
decreasing linearly to 50 % relative humidity up to 35°C.

- Overvoltage category (IEC 60364-4-443) Il

- Degree of contamination 2
Class of protection I
Not suitable for use in hazardous environements.
EMV EN/IEC FCC Class B EN/IEC FCC Class B
Interference emission , noise 61326-1 61326-1
Category B Category B
Noise level (depending on the rotor) < 60 dB(A)

Write from operator
Inventory-No.:

Monitoring-No.:

Environement

Maintenance confract:

HERMLE Labortechnik GmbH or dealer service office

Siemensstrasse 25

responsible service ofiice 78564 Wehingen

Tel.: (49)7426 / 96 22-17

Fax: (49)7426 / 96 22-49

responsible dealer
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Table 2: Permissible net weight

Rotor-number Max. speed Permissible
net weight

221.15\W01 4000 min-1 720 g
221.16 V02 4500 min-1 440 g
221.19\01 4500 min-1 960 g
221.21\01 10000 min-1 2130 ¢
221.18\01 12000 min-1 840 g
221.20\01 20000 min-1 560 g
221.22\01 21000 min-1 564 g
221.28\01 16000 min-1 360 g
221.17\01 20000 min-1 102 g
221.23\01 30000 min-1 41g

Table 3: Lowest temperatures at max. speed

Rotor-number Max. speed n-max
221.15\W01 4000 min-1 -20°C
221.16 V02 4500 min-1 -15°C
221.19\01 4500 min-1 -20°C
221.21\01 10000 min-1 1°C
221.18\01 12000 min-1 -10°C
221.20\01 20000 min-1 18°C
221.22\01 21000 min-1 10°C
221.28\01 16000 min-1 6°C
221.17\01 20000 min-1 8°C
221.23\01 30000 min-1 6°C

Vi

All temperature indications refer to a room temperature of 23°C. By exceeding this value or direct solar radiation

to the centrifuge, these values can't be kept up.

Z36HK V313
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Table 4: Max. speed and RCF-values for permissible rotors

Rotor- Max. speed RCF
number value
221.15W01 4000 min-1 2990
221.16 V02 4500 min-1 2720
221.19 W01 4500 min-1 2830
221.21\V01| 10000 min-1 15650
221.18\V01| 12000 min-1 18510
221.20V01 | 20000 min-1 41140
221.22\V01 | 21000 min-1 41410
221.28\V01 | 16000 min-1 28040
221.17\V01 | 20000 min-1 42030
221.23V01 | 30000 min-1 65390

Table 5: Accelerations and deceleration times

Acceleration values Deceleration values

Rotor-number level 0 level 9 level 0 level 9
221.15\01 160 18 383 22
221.16 V02 180 20 530 23
221.19\01 110 14 610 22
221.21\01 709 148 2010 132
221.18\01 500 60 1374 67
221.20 V01 508 115 1046 124
221.22\01 760 85 870 78
221.28\01 406 56 868 78
221.17\01 674 69 515 72
221.23\01 438 45 328 70

in seconds
Acceleration time Deceleration time
from 0 min™ -> Unmax from Upax -> 0 min™
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Table 6: Error messages

Error-No.: |Description
1 Imbalance arose
2 Imbalance sensor is defective
4 Imbalance switch has been activated for longer than 5 seconds
8 Transponder in the rotor is defective
11 Temperature sensor is defective
12 Chamber over temperature
14 Leap of speed is too big between two mesaurements
CLOSE lid
33 Open lid while motor is running
34 Lid contact defective
38 Lid motor is blocked
40 Communication with frequency converter distrubed during start
41 Communication with frequency converter distrubed during stop
42 Short circuitin the frequency converter
43 Undervoltage frequency converter
44 Overvoltage frequency converter
45 Over temperature frequency converter
46 Over temperature motor
47 Over current frequency converter
48 Timeout between control unit and frequency converter
49 Other error frequency converter
55 Overspeed
70 Timeout between controler and RS232 interface
99 Rotor is not allowed in this centrifuge
FALSE Inserted rotor does not existin the programm
rotorno |Rotor is not detected

Vil

Z36HK V313
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Table 7 (part 1): Radius correction

Rotor No. Adapter/Tube- | Correction
rack Order.No.. (cm)
Angle rotor 0
221.18
707.000 -1,5
-0,1
707.001 -0,6
707.002 -0,8
707.003 -0,3
707.004 -0,6
707.014 -0,8
707.015 -0,8
Angle rotor 0
221.19
701.000 -4,5
701.010 -1,2
701.011 -0,3
701.012 -2,0
Angle rotor 0
221.20
707.001 -0,7
707.002 -0,8
707.003 -0,3
707.004 -0,6
707.014 -0,9
707.000 -1,7
-0,1
Angle rotor 0
221.22
708.003 -0,5
708.004 -0,4
708.017 -0,7
708.019 -0,2
Angle rotor 0
221.28

© Hermle Labortechnik GmbH
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Table 7 (part 2): Radius correction

Rotor No. Adapter/Tube- | Correction
rack Order No. (cm)
Swing out rotor | 221.15.05 0
221.15
221.15.19 -0,7
221.15.10 -0,3
221.15.13 -0,1
221.15.05 0,0
221.15.11 -0,3
221.15.33 -0,6
221.15.16 -0,3
221.15.12 -0,9
221.15.23 -0,1
221.15.06 0,0
221.15.14 -0,3
221.15.17 -0,1
221.15.22 -0,5
221.15.18 -0,5
221.15.24 -0,1
221.15.21 -0,7
Swing out rotor 0
221.16
706.000 0
Angle rotor 0
221.17
704.004 -04
704.005 -11
Angle rotor 0
221.21
713.015 -4,2
-0,6
713.020 4,1
-0,8
713.025 4,1
-1,0
713.028 -4,2
-1,6
713.030 2,1
713.042 2.4
Angle rotor 0
221.23
704.004 -0,2
704.005 -0,9

Z36HK V313
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Table 8: Abbreviations used

Symbol/Abbreviations] Unit |Description
U (=rpm int ) .
(=rpm) [min~] revolutions per minute
RZB(=rcf X , ,
( ) [xdl relative centrifugal force
PP - Polypropylen
PC - Polycarbonat
accel - acceleration
decel - deceleration
prog - program
© Hermle Labortechnik GmbH Z36HK V3.13
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Redemption form / Decontamination certificate

Decontamination certificate at goods return delivery

Enclose at all returns of equipment and assemblies absolutely!

The completely full declaration about the decontamination is prerequisite for the assumption and further

processing of the return. If no corresponding explanation is enclosed, we carry out decontamination with costs at
your expense.

Surname; last name:

=

Organization / company: %’
Street: £ %
28
ZIP CODE: place: = =1
= o

Telephone: fax: %

E-Mail: %

Pos. Crowd | Decontaminated Serial number |Description / Comment

object

Al W] N] P

Are these parts listed above in touch with the following substances?

Health endangering watery solutions, buffers, acids, alkalis:................ccccvuui. O Yes O No
Potentially infeCtioUSs agents: ........o.oviiiie i e e e O Yes ONo
Organic reagents and SOIVENL: .......iviiuiiiie e e e e O Yes ONo
Radioactive SUDSIANCES: ........cvviieiie i e e, Oe«.O0B..0v.. O Yes ONo
Health endangering Proteins: .........c.ouviriiiie it e e e e e e O Yes ONo
DN A ettt e e e et e e en e aaas O Yes ONo
These substances have reached the equipment/assembly? .............cccoiiiiiiinnn O Yes ONo

Which one, if yes:

Description of the measures for the decontamination of the listed parts:

| confirm the proper decontamination;

Company/dept . place and date:

Signature of the authorized person:

© Hermle Labortechnik GmbH Z36HK_V3.13 Xlll
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1. PRODUCT DESCRIPTION

1.1 Safety instructions
A This symbol indicates safety instructions and points to potential dangerous situations. Before using
the centrifuge the first time, please read the operating manual.
Failure to follow these instructions can result in personal injury an property damage .

Intended use includes the observance of all instructions in the instruction manual and carrying out
inspection and maintenance.

1.2 Intended purpose

This Hermle centrifuge was designed only for the separation of materials or mixtures with different
density, specifically for the preparation and processing of samples from the human body in context
of an in-vitro-diagnostic use, to allow the use of in-vitro-diagnostic in accordance to its intended
purpose. The designated device and its accessories listed in the technical documentation for this
device are in accordance with Directive 98/79/EC on in-vitro-diagnostic medical devices.

Hermle centrifuges are intended exclusively for indoor use and for use by qualified personnel.

Only Hermle original rotors and accessories might be used. Any other use or intended use is
considered improper. From the resulting damage the company Hermle Labortechnik is not liable.

1.3 Brief description
The unit type Z 206 A is a non refrigerated universal centrifuge, which we offer in two voltage
variations 230V or 120V.
The centrifuge can be used with swing-out and angle rotors.

All parameters are accessible via buttons and selected with the potentiometer. All pre-selected and
current values will be shown permanently on the LCD-display.

The centrifuge is powered by a maintenance-free brush motor.
Detailed technical data are in "table 1 Technical data" (see APPENDIX S.IV).

1.4 Delivery package

. 1 Centrifuge Z 206 A
. 1 Instruction Manual Z 206 A

© Hermle Labortechnik GmbH Z206A V1.14
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1.5 Operating and display elements

1 potentiometer run parameters

3 LCD control panel display

4 rpm/rcf speed/ g-force

5 accel/decel acceleration- / deceleration intensity
6 time centrifugation time

7 lid lid release

9 start start centrifugation

10  stop stop centrifugation

1.5.1 LCD-Display

The following picture shows the individual elements of the LCD-display.

M2
M3

M5
M6

M4 M1 M12 M8 M7 M1

Display fields:
A-1 Display field — rpm/rcf*
A2 Display field — ,acc/dec"
A-3 Display field— ,time"

2 Z206A _V1.14
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Messages/Logo of the display field:

M1 ,close” M6 e

M2 Lopen" M7 Laccel”
M3 Jrotor* M8 Jdecel”
M4 Rotor-No. M11 Jerror*
M5 Jpm* M12 service”

1.6 Signs and Indication of the centrifuge

1.6.1 General

ﬁ Instructions for disposal (see chapter 6, S. 23)

Direction of rotation — clockwise rotation for the rotor drive

Reference for loading rotors

1.6.2 Product nameplate (Example)

~

Hermle Labortechnik GmbH
Siemensstr.25  D-78564 Wehingen
TYPE: Z36HK REF: 302.00 V01
SN: 58105001 1] 2010
MAX. DREHZAHL: 30000 1/min.  KIN. EN.: 50880 Nm

u/f: 120 VAC / 15.8A, 50/60Hz  P: 1,6KW

Made in Germany EE C€ —

Company address: Hermle Labortechnik GmbH, Siemensstr. 25, D-78564 Wehingen
TYPE: Type designation of the product

REF: Order no. of the product

SN: Serial number of the product

™

Date of manufacture

MAX. SPEED: max. allowed speed of the unit

© Hermle Labortechnik GmbH Z206A V1.14
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KIN. EN.: max. kinetic energy with corresponding rotor

Ul Allowable voltage / max. current / frequency

P: Electrical input power

[:Iﬂ Before operating, read the operating manual!

Ce€ Labeling, standards and guidelines that are considered

1.6.3 Warning and information signs

Warning . . .

Four carrler must be used at all Four carrier must be used at all times on four place swing out
Whpnsnriodet Joiuet rotors or damage will occur to the centrifuge. Such damage will
centrifuge. Such damage will not b not be covered under the product warranty.
covered under the product warranty.

Attention!!
Check the fastening
ofthemlowéjrtﬂll)lenfgl;feachrun. . | h k h f . f h b f h
Vor jotung!l o Attention! Check the fastening of the rotor nut before each run.

gungsschraube auf festen Sitz pruefen.

Vor manueller Entriegelung oder 6ffnen
des Gehauses Netzstecker Ziehen!

TAKE OFF MAINS PLUG before opening Take off mains plug before opening the housing or the
the housing or the emergency release! emergency release

RETIREZ LE CORDON
avant toute intervention
a l'interieur de I'appareil

A This device may only be operated by trained specialist stuff. They must have carefully
read the operating manual and be familiar with the function of the device.
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1.6.4 Declaration of ATEX (94/9/EG)

The HERMLE Z 206 A is not explosion-proof and must therefore not be operated in explosion-
endangered areas or locations. During centrifugation, it is prohibited to stay within the safety zone of
30 cm around the centrifuge or deposit hazardous substances within this area. Centrifugation of
flammable, explosive and radioactive substances or substances, which chemically

react with high energy, is strictly prohibited! The final decision on the risks associated with the use of
such substances is the responsibility of the user of the centrifuge.

. Never spin toxic or pathogenic material without adequate safety precautions, i.e.
centrifugation of buckets / tubes without or with defective hermetic sealings is strictly
prohibited. The user is obliged to perform appropriate disinfection procedures in case
dangerous substances have contaminated the centrifuge and or its accessories. When
centrifuging infectious substances, always pay attention to the General Laboratory
Precautions. If necessary, contact your safety officer!

. It is prohibited to run the centrifuge with rotors other than listed for this unit.

. Under no circumstances open the lid of the centrifuge while the rotor is still running or rotating
with a speed of > 2m/s

A This device may only be operated by trained specialist stuff. They must have carefully read
the operating manual and be familiar with the function of the device.

1.6.5 Following rules

. Do not operate the centrifuge in case itis not installed correctly.

. Do not operate the centrifuge when dismounted (e.g. without housing).

. Do not run the centrifuge when mechanical or electrical assembly groups have been
tampered with unauthorized persons.

. Do not use accessories such as rotors and buckets, which are not exclusively approved by
HERMLE Labortechnik GmbH, except commercially available centrifuge tubes made of glass
or plastic.

. Do not spin extremly corrosive substances, as they may cause material damages and impair

mechanical resistance.

. Do not operate the centrifuge with rotors or buckets, which show any signs of corrosion or
mechanical damage.

The manufacturer is responsible for safety and reliability of the centrifuge, only if:

. the unit is operated in accordance with this instruction manual.

. modifications, repairs or other adjustments are performed by HERMLE-authorized
personnel and the electrical installation of the related location corresponds to the IEC-
regulations.

© Hermle Labortechnik GmbH Z206A V1.14
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1.6.6 Warranty

The centrifuge has been subjected to thorough testing and quality controls. In the unlikely case of
any manufacturing faults occurring, the centrifuge and rotors are covered by warranty for a period of
two years from date of delivery. This warranty becomes invalid in case of mishandling, damage and
negligence and further in case of usage of inappropriate spare parts and / or accessories or
unauthorized modification of the unit.

Technical modification rights are reserved by the manufacturer in respect to
technical improvement!

1.7 Installation of the centrifuge
1.7.1 Unpacking the centrifuge

Model Z 206 A is supplied in a carton.

Remove the strap retainer, open the carton and remove the centrifuge. The instruction manual must
always be kept with the centrifuge!

1.7.2 Space requirements
A The centrifuge should be installed on an even solid surface, if possible on a laboratory cabinet /
table or some other solid vibration free surface.

During centrifugation, the centrifuge must be placed in a way, that there is a minimum space of
30 cm on each side of the unit according to the standards EN 61010-2-020.

Do not place the centrifuge next to a window or a heater, where it could be disposed to excessive
heat, as the performance of the unit is based on an ambient temperature of 23°C.

1.7.3 Installation

Follow these steps:

¢ Check whether power supply corresponds with the one named on the manufacturer's rating label,
which is mounted on the rear panel.

* The line voltage circuit braker is max. 10 A (type K) slow release for commonly used instruments.

* In case of emergency, there must be an emergency switch off installed outside the room in order to
disconnect the power supply of the unit.

¢ Connect the centrifuge with the mains.

(The socket for the power cord must be easy to reach respectively easy to disconnect).
+ Switching it on using the mains power switch (2.2).
* Open the lid by using the button LID.

* Remove the transport securing device of the motor.

6 Z206A _V1.14 © Hermle Labortechnik GmbH
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1.8 Basic adjustment
1.8.1 Adjustment of the rotortype

Before the first operation resp. after each rotor change, you have to settle the respective rotor type.
You find each rotor type in the printed order number on the rotor.

Example:

Angle rotor 220.96 V01 2 rotortype ,96"

Swing-out rotor  220.68 V04 £ rotortype ,68"

Switch on the unit and open the lid. Now press simultaneously the keys “lid “ (7) and “stop” (10). In
the display “rpm/rcf” (A-1) then appears the old settled rotor type, i. e. “96". With the potentiometer
(1) you can settle the used rotor now. (see figure 1) To adopt the data in the unit please press the
“start” (9) key.

Now all important rotor parameters for the centrifuge are stored.

rpm/rcf

=

Figure 1

A Attention: Set rotor must always match with the used rotor, otherwise you might damage the
unit.

The rotor type can be checked during the run by pressing the key "lid" (7).

© Hermle Labortechnik GmbH Z206A V1.14
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1.8.2 Access to the mode "operating data"

In this model you can check the following points:

- Number of starts

- Operating hours of centrifuge

- Operating hours of motor

- Software-version

- Emror list

- Function of the imbalance switch
- Operation of keyboard

- Display tests

If the centrifuge is still turned off, press simultaneously the keys ,time“ (6) and ,lid" (7) and turn on
the main switch of the centrifuge. Now release both keys again. As a result a display test is executed
for approx. 5 seconds. All possible indications will appear at the same time (see figure 2).

rpm/ref

Figure 2

A Attention: After you have stored the settings you change to the normal program mode again
by switch off the centrifuge for a short while!

8 Z206A_V1.14 © Hermle Labortechnik GmbH
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1.8.3 Call up of operating data

In the mode ,Basic Adjustments” you can call up the operating data of the centrifuge.
Please proceed as described under point 1.8.2 to enter this program mode.

Press the key ,accel/decel” (5). In the display ,accel/decel” (A-2) flashes the word ,service".
With the potentiometer(1) the different information can be called up:

= previous starts of the centrifuge
= previous operating hours

= software version

= list of previous error messages
= running time of the motor

SoSmw I >

The list of the last 99 error messages can be looked over by pressing the key ,rpmircf* (4) and leaf
through it by the potentiometer(1). The respective error codes appear in the display ,rpm/rcf* (A-1)
(see figure 3). The first two numbers indicate the appeared errors ongoing from 00 to 99, the last two
numbers indicate the error code. Please look up in "table 5: error messages" (See APPENDIX VI).
Here as well you must shortly switch off the centrifuge for changing to the normal program mode
again.

rpm/rcf

Figure 3
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2. OPERATION

2.1 Mounting and loading rotor

2.1.1 Installation of rotor

Clean the drive shaft as well as the location hole of the rotor with a clean, grease-free piece of cloth.
Place the rotor onto the drive shaft. (see figure 4)
Take care that the motor shaft is pluged completely in the rotor slot (see figure 5).

Figure 4 Figure 5

Figure 6

Hold the rotor with one hand and secure the rotor to the shaft by turning the fixing screw clockwise.
(see figure 6).

A ATTENTION:
For reasons of safety you should check the fixing screw before each run.

Do not operate the centrifuge with rotors or buckets which show any signs of
corrosion or mechanical damage.

Do not operate with extremely corrosive substances, which could damage the rotor,
buckets and materials.

In case of any questions, please contact the manufacturer!
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2.1.2 Loading angle rotors

It is allowed to operate e.g. a 12-place-rotor with 2, 4 or 8 loaded tubes only.
But the loaded borings must be opposite each other (see figure 8)

Figure 7 :WRONG Figure 8: CORRECT

Rotors must be load symetrically and with equal weight (see figure 7+8). The adapter may only be
load with the appropriate vessels. The weight differences between the filled vessels should be kept
as low as possible. Therefore we recommend to weighting with a balance. This reduces the wear of
drive and the acoustic operating noise.

2.1.3Loading swing out rotors

Loading of the buckets / vessels must be made in accordance to figure 10

It is allowed to operate e.g. a 6-place swing out rotor with 4 loaded buckets only. But the loaded
buckets must be opposite to each other. Make sure that the unloaded buckets also be put inside the
rotor.

In principle swing out rotors may not be taken in operation until all buckets or racks are put
into the rotor.

The bolts at the rotor must be greased with the HERMLE High EF oil (Order No. 34-5147).

A ATTENTION:

Swing out rotors may be taken in operation only if all locations are filled in with either four
buckets or four carriers — do not mix buckets and carriers up!

Figure 9: WRONG Figure 10: CORRECT

© Hermle Labortechnik GmbH Z206A_V1.14 11
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2.1.4 Loading and overloading of rotors

All approved rotors are listed with their maximum speed and maximum filling weight in ,table 2:
permissible net weight (see APPENDIX P.V).

The maximum load permitted for a rotor, which is determined by the manufacturer, as well as the
maximum speed allowed for this rotor (see label on rotor), must not be exceeded. The liquids the
rotors are loaded with, should have a max. homogeneous density of 1,2 g/ml or less when the rotor
is running at maximum speed.

In order to spin liquids with a higher density, the speed has to be reduced according to the following

formula;

Reduced speed nieg = /higherl#sity X max. speed (nmax) of the rotor
Example:
1,2
Nied = /T X 4.000 = 3.360 rpm

If In case of any questions, please contact the manufacturer!
2.1.5 Removing the rotor

Untighten the rotor fixing screw complete and lift the rotor vertical out of the centrifuge. (see figure
6).

2.2 Power switch

The power switch is located on the left side in ground plate of the unit (see figure 11).

Figure 11: Power switch

A ATTENTION:

After turn on the power switch you have to open the lid of the unit first, before starting the
centrifuge.
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2.3 Lid
2.3.1 Lidrelease
After the run, respectively closing the lid of the centrifuge, it appears in the display ,rpm/rcf* (A-1) the
word ,close (M1). At the same time the pre-selected rotor type is indicated, too, i. e. “nr 96" (11).
During the run you can call up the rotor type at any time by pressing the key “lid" (7). During a
standstill of the rotor you can release the lid by pressing the key "lid" (7) of the centrifuge. As soon

as the lid is completely released, it appears the word ,open” (M2). Now you can open the lid of the
centrifuge.

All with number marked passages refer to figure 12.
M2 M3 M1
ﬁ/ﬂ

Figure 12

2.3.2 Lid lock

The lid must only be pressed slightly to its lock. After the lock is closed, at the same time disappears
the word ,open“ (M2) in the display. As a sign that the centrifuge is ready for starting it appears in
the display ,rpm/rcf* (A-1) the word ,close” (M1). Simultaneously it appears in that display the word
Jotor* (M3), as well as the code number of the rotor, which is in the centrifuge i. e. ,nr 96" (11). With
that all rotor specifically datas, like e. g. max. speed, acceleration etc., are adopted (see figure 12).

A ATTENTION

Before closing the lid please check if the rotor is tighten, and all 6 buckets have put in the
swing out rotor.

© Hermle Labortechnik GmbH Z206A V1.14
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2.4 Pre-selection
2.4.1 Pre-selection of speed and RCF

Through the key ,rpm/rcf* (4) this pre-selection is activated. By pressing the key once the word ,rpm*
(M5) flashes. By pressing the key once again the pre-selection of the centrifugal forces may be
chosen. Then it appears the flashing word ,rcf* (M6).

You can set the desired values with the potentiometer(1). In the display (A-1) the regulated value is
shown permanently, before, during and after the run.
This pre-selected value will be stored as long as a new pre-selection is made.

All with number marked passages refer to figure 13.

M5 A-1 M6
-/\-
rpm/rcf rpm/rcf

Figure 13

The speed is adjustable between 200 rpm and maximum revolution of the centrifuge resp. the
maximum permissible revolution of the pre-selected rotor.

It is the same with the pre-selection of the RCF-value. The setting range is between 20 xg and the
maximum permissible centrifugal force of the rotor.

The maximum speed of the Z 206 A is 6000 rpm resp. 4427 xg.

Please look up in "table 3: max. speed and RCF" (See APPENDIX V). There are shown the
approved rotors with their max. permitted speed and RCF values.

/N ATTENTION:

Please notice the maximum permissible revolutions of your test tubes!! (Producer
Indication). See therefore also chapter 3.1.6
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2.4.2 Pre-selection of running time
The running time can be pre-selected in three different ranges from 10 seconds up to 99 hours 59
minutes.

1. Range from 10 seconds up to 59 minutes 50 seconds in steps of 10 seconds
2. Range from 1 hour up to 99 hours 59 minutes in steps of 1 minutes
3. Range continuous run ,cont”, which can be only interrupted by the key “stop” (10).

The running time can be pre-selected whether with open or closed lid of the centrifuge.
To activate the setting of the running time press the key ,time" (6).
In the display ,time" (A-3) flashes the indication ,m : s* or ,h : m“, depending on the previous setting.

To set the desired value use the potentiometer(1). After exceeding of 59 min 50 sec the indication
(15) changes automatically in ,h : m“. After exceeding of 99 hours 59 min the word ,cont” appears in
the display ,time” (A-3).

The display shows always the remaining running time.

All with number marked passages refer to figure 14.

A3

Figure 14

2.4.3 Pre-selection of brake intensity and acceleration

Through the key ,accel/decel” (5) this function is activated.

By pressing the key once the word ,accel* (A-2) flashes in the display ,acc/dec” (M7). The desired
acceleration can be pre-selected by the potentiometer(1). The value 0 is equivalent to the lowest
and the value 9 to the highest acceleration.

By pressing the key ,accel/decel” (5) twice, in the display ,acc/dec” (A-2) indicates the word ,decel”
(M8). Now the desired brake intensity can be pre-selected by the potentiometer(1). The value 9 is
equivalent to the shortest and the value 0 to longest possible brake time.

Please look up in "table 4: acceleration and deceleration times" (See APPENDIX V). There are
shown the acceleration and deceleration times for the steps 0-9 for each rotor.

© Hermle Labortechnik GmbH Z206A_V1.14 15
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A-2
M8

Figure 15

2.5 Starting and stopping the centrifuge

2.5.1 Starting the centrifuge

After closing the lid you can start the centrifuge with the key ,start” (9). By the key ,start* (9) you can
start runs with manually pre-selected parameters. When the respective pre-selected running time

has ended then the centrifuge will stop automatically or you can interupt each run with the key “stop”
(10).

All with number marked passages refer to figure 16.

Figure 16
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252 The,STOP* Key

By the ,stop" key (10) (see figure 17) you can interrupt each run at any time. After pressing the key
the centrifuge decelerates with the respective pre-selected intensity down to stand still.

Figure 17

2.6 Imbalance detection
In case of the rotor not being equally loaded, the drive will turn off during acceleration. The rotor
decelerates to stand still.

When in the display “time” (A-3) the word “error” (M11) together with the number “01” (figure 18)
appear, the weight difference of the samples is too huge. Weight out the samples exactly.

Load the rotor as described in chapter 2.1.2 an 2.1.3.

When in the display “time” (A-3) the word “error” (M11) together with the number “02“ (see figure 18)
appear, there could be following reasons:

The imbalance sensor is defective.

M11

Figure 18

© Hermle Labortechnik GmbH Z206A V1.14
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3. MAINTENANCE

3.1 Maintenance and cleaning

3.1.1 General

18

Care:

Maintenance of the centrifuge is confined to keeping the rotor, the rotor chamber and the rotor
accessories clean as well as to regularly lubricating the rotor insert bolts of a swing out rotor (if
available).

The most suitable lubricant is the offered HERMLE High TEF oil — Order no.: 34-5147.
Lubricants containing molycote and graphite are not allowed.

Please pay special attention to anodized aluminium parts. Breakage of rotors can be caused even
by slightest damages.

In case of rotors, buckets or tube racks getting in touch with corrosive substances the concerned
spots have to be cleaned carefully.

Corrosive substances are for instance: alkalis, alkaline soap solutions, alkaline amines,
concentrated acids, solutions containing heavy metals, water-free chlorinated solvents, saline
solutions, e.g. salt water, phenol, halogenated hydrocarbons

Cleaning — unit, rotors, accessories:

Turn the device off and disconnect it from the power supply before you begin any cleaning or
disinfecting. Do not pour liquids into the housing interior.

Do spray disinfectant on the device.

Thorough cleaning not only has its purpose in hygiene but also in avoiding corrosion based on
pollution.

- Inorder to avoid damaging anodized parts such as rotors, reduction plates etc., only pH-neutral
Detergents with a pH-value of 6-8 may be used for cleaning. Alkaline cleaning agents (pH-value
> 8) must not be used.

- After cleaning, please ensure all parts are dried thoroughly, either by hand or in a hot-air cabinet
(max. Temperature + 50°C).

- It is necessary to coat anodized aluminium parts with anti-corrosion oil regularly in order to
increase their life-spans and reduce corrosion predisposition.

- Due to humidity or not hermetically sealed samples, condensate may be formed. The
condensate has to be removed from the rotor chamber with a soft cloth regularly.

The maintenance procedure has to be repeated every 10 to 15 runs, but at least once at week!

- Connect the unit to the power supply, after the equipment is completely dry.

- Do not carry out disinfection with UV-, beta- and gamma-raysor other high energy radiation.
- Metal rotors can be autoclaved.

- Rotor lid and adapters can also be autoclaved (max. 121°C, 20 min).

- The tube racks are made of PP and can not be autoclaved at 134°C.

3.1.2 Cleaning and disinfection of the unit

1. Open the lid before you turn off the unit. Disconnect it from the power supply.
2. Open the rotor nut by turning the rotor key counter clockwise.
3. Remove the rotor.
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4. For cleaning and desinfection of the unit and the rotor chamber using the above mentioned
cleaner (see chapter 3.1.1).

5. Clean all accessible areas of the device and its accessories, including the power cord with a
damp cloth.

6. Wash the rubber seals and rotor chamber thoroughly with water.

7. Rub the dry rubber seals with glycerol or talc to prevent these to becoming brittle. Other
components of the unit, e.g. the lid lock, motor shaft and rotor must not be greased.

8. Dry the motor shaft with a soft, dry and lint-free cloth.

9. Control the unit and accessories for damage.

Remove at least every six months adherent dust from the ventilation slots in the centrifuge by using
a soft brush. Turn off the centrifuge and pull the plug before doing that

3.1.3 Cleaning and disinfection of the rotor

1. Clean and disinfect the rotors, rotor lids and adapters with the mentioned cleaner in chapter
3.1.1).

2. Use a hottle brush to clean and disinfect the rotor bores.

3. Rinse the rotors, rotorlid and adapter with clear water. Particular the drillings of angle rotors.

4. For drying of the rotors and accessories set them on a towel. Place the angle rotors with bores
down, to dry them to.

5. Dry the rotor cone with a soft, dry and lint-free cloth and look for damage. Do not grease the
rotor cone.

3.1.4 Disinfection of aluminium - rotors

In case of infectious material spilling into the centrifuge, the rotor and rotor chamber have to be
disinfected right after the run. Rotors may be autoclaved at a maximum temperature of 121°C.

3.1.5 Disinfection of PP-rotors

The recommended time for autoclaving: 15 — 20 min at 121°C (1 bar)

ATTENTION: The sterilization time of 20 min. must not be exceeded. Sterilization move often
will cause reduction of the mechanical resistance of the plastic material

Before the autoclaving the PP-rotor and adapter must thoroughly be cleaned to avoid the burning in
of dirty residues.

You can disregard the consequences of some chemical residues to plastic materials at ambient
temperatures. But at the high temperatures of the autoclaving those residues may corrode and
destroy the plastic. The objects must be thoroughly washed up with distilled water after the cleaning
but before the autoclaving. Residues of any cleaning liquids may cause fissures, whitening and
stains.

Gassterilization

Adapters, bottles and rotors may be gassterilized with Ethylenoxyd. According to the duration of the
application you may give long enough an airing to the items after the sterilization and before using
them again.

A ATTENTION: Because the temperature may rise during the sterilization, rotors, adapters and

bottles must not be closed respectively must be totally unscrewed.

© Hermle Labortechnik GmbH Z206A V1.14
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Chemical sterilization
Bottles, adapters and rotors may be treated with the usual liquid disinfectants.

AATTENTION: Before applying any other cleaning resp. Decontamination method than
recommended by the manufacturer, contact the manufacturer to ensure that it will not
damage the unit or the rotor.

3.1.6 Glass breakage

With high g-values, the rate of glass tube breakage increases. Glass splinters have to be removed
immediately from rotor, buckets, adapters and the rotor chamber itself. Fine glass splinters will
scratch and therefore damage the protective surface coating of a rotor. If glass splinters remain in
the rotor chamber, fine metal dust will build up due to air circulation. This very fine, black metal dust
will extremely pollute the rotor chamber, the rotor, the buckets and the samples.

If necessary, replace the adapters, tubes and accessories to avoid further damages. Check the rotor
bores regulary for residues and damages.

A ATTENTION: Please check the relevant specifications of the tubes centrifuges with the
manufacturer!

3.2 Service life of rotors, round and rectangular buckets, accessories
Rotors and rotor lid made of aluminium or stainless steel, have a operating life of max. 7 years from
first use.

Transparent rotor lids and caps made of PC or PP as well as rotors, tube racks and adapters of PP
have a maximum service life up to 3 years from first use.

Condition for the operating life:

Proper use, damage-free condition, recommended care.
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4. TROUBLE SHOUTING

4.1 Error messages: Cause / Solution

The error messages are listed to help localize possible errors faster.

The diagnose referred to this chapter may not always be the case, as they are only theoretically
occurring errors and solutions.

Always, please keep us informed about any kind of error occurring, which is not listed in this chapter.
Only through your information we are able to improve and complete this operation manual.

Many thanks in advance for your support.
HERMLE Labortechnik GmbH

4.2 Survey of possible error messages and their solutions
4.2.1 Lid release during power failure (Emergency Lid Release)
In case of power failure or malfunction, the lid of the centrifuge can be opened manually in order to

protect your samples.
Please proceed as follows:

+ Switch the centrifuge off and unplug the power cord.

+ At the left side of the centrifuge housing there is a plastic stopper (see figure 19). Remove this
stopper, fastened to it there is a string which is connected to the electronic lid lock.

+ Ifyou pull the string slightly the lid will open.
A ATTENTION: Don't put your hands in the rotor chamber as long as the rotor is still spinning!
+ Push the plastic stopper back in the unit again, for go on working

Figure 19

© Hermle Labortechnik GmbH Z206A V1.14
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4.2.2 Description of the error message system

The error message is shown in the "time" (A-3) display through a two-digit number . At the same
time the word “error” (M11) is indicated in the display (see figure 18, chapter 2.6 Imbalance). More
details see "table 5: error messages” (see APPENDIX S.VI).

5. REPAIR

A Health risk from contaminated equipment, rotors and accessories
In case of returning the centrifuge for repairing to the manufacturer, please notice the following:

The centrifuge must be decontaminated and cleaned before the shipment for the protection of
persons, environment and material.

Decontamination certificate at goods return delivery (see APPENDIX P. VIII)

We reserve the right to accept contaminated centrifuges. Further on all costs occurred for the
cleaning and disinfection of the units will go to the debit of the customer’s account.
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6. TRANSPORT, STORAGE; DISPOSAL

6.1 Transport

Before transporting, take out the rotor.
Only transport the unit in the original packaging.
Use a transport aid for transporting over longer distances to fix the motor shaft.

Air temperature | rel. humidity Air pressure
General transportation -25 bis 60 °C 10 bis 75 % 30 bis 106 kPa

6.2 Storage
During storage of the centrifuge the following environmental conditions must be observed:
Air temperature | rel. Humidity Air pressure
in transport packaging -25 bis 55 °C 10 bis 75 % 70 bis 106 kPa

6.3 Disposal

In the event of disposing of the product, please observe the applicable legal regulations.

Information on the disposal of the electrical and electronic devices in the European
Community:.

The disposal of the electrical devices is regulated within the European Community by national
regulations based on EU Directive 2002/96/EC pertaining to waste electrical and electronic
equipment (WEEE).

In accordance with this, any devices delivered after 13/08/2005 on a business-to-business basis,
which includes the product, may no longer be disposed of in household waste. To document this
they have been marked with the following identification:

)i

Because disposal regulations may differ from one country to another within the EU please contact
your supplier if necessary.
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EC Conformity Declaration

EG Konformitatserklarung
EC Conformity Declaration

C€

Hermle Labortechnik GmbH - Siemensstr. 25 - D-78564 Wehingen — Germany

Das bezeichnete Produkt entspricht den einschlagigen grundlegenden Anforderungen der aufgefiihrten EG-Richtlinien und
Normen. Bei einer nicht mit uns abgestimmten Anderung des Produktes oder einer nicht bestimmungsgeméaRen Anwendung
verliert diese Erklarung ihre Giltigkeit.

The Product named below fuffills the relevant fundamental requirements of the EC directives and standards
listed. In the case of unauthorized modifications to the product or an unintended use this declaration
becomes invalid.

Produkttyp
Product type

Laborzentrifugen mit Zubehor nach ,,IVD (sonstige Produkte)”
Laboratory centrifuge with accessories to “IVD (other device)”

Typenbezeichnung
Typ designation

2206 A; Z233 M-2; Z 306; Z 326; Z 366; Z 383; Z 400; Z 513;
2216 MK; Z 32HK; Z 326 K; Z 36 HK; Z 383 K; Z 400 K; Z 513 K

Einschlagige EG-Richtlinien / Normen
Relevant EC directives / standards

RL 98/79/EG ; 2006/95/EG ; 2004/108/EG
EN 61010-1:2011-07; EN 61010-2-020 :2007-03; EN 61010-2-101:2003-09
DIN EN I1SO 14971:2012-10; DIN EN ISO 13485:2012-06

Wehingen, den 01.10.2012 Alexander Hermle

Geschéftsfiithrer, Managing Director
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Table 1: Technical Data

Manufacturer HERMLE Labortechnik GmbH

Type Z206 A

Dimensions

Width 28 cm

Depth 37 cm

Height 26 cm

Weight without rotor 15kg

max. speed 6000 min™*

max. volume 6 x50 ml

max. RCF 4185x g

allowable density 1,2 kg/dm®

allowable kinetic energy 1694 Nm

Mains power connection AC 230V /50 Hz 1 ph 120V /60 Hz 1 ph
Voltage fluctation +10 % +10%
Current consumption 0,55 A 1,1A
Power consumption 100 W 100 W
Radio interference IEC 61326-1

Audit requirement (BGR 500) no

Ambient conditions (EN/IEC 61010-1)

Environement for indoor use only

High Use up o an altitude of 2000 m above MSL

Ambient temperature
Max. relative humidity

2°Cupto 35°C
Max. relative humidity 80 % for temperatures up to 31°C,
decreasing linearly to 50% relative humidity up to 35°C
Overvoltage category (IEC 60364-4-443) Il

Degree of contamination 2
Class of protection I
Not suitable for use in hazardous environements
EMV EN/IEC FCC Class B EN/IEC FCC Class B
Interference emission, noise immunity 61326-1 61326-1
Category B Category B
Noise level (depending on the rotor) 60 +2 dB(A)

Write from operator
Inventory-No.:

Monitoring-No.:

Environement:

Maintenance conftract

HERMLE Labortechnik GmbH
Siemensstrasse 25

or dealer service office

responsible service office 78564 Wehingen

Tel.: (49)7426 / 96 22-17

Fax: (49)7426 /96 22-49

responsible dealer
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Table 2: Permissible net weight

Rotor-number Max. speed Permissible net
weight
220.68 \04 4000 min™ 240 g
220.95 V06 6000 min™ 4324
221.54\01 6000 min™ 300 g
221.55\01 6000 min™* 432 ¢

Table 3: Max. speed and RCF-values for permissible rotors

Rotor-number Max. speed value
220.68 V04 4000 mint 1860 x g
220.95 06 6000 min! 2930xg
221.54\01 6000 min™* 4427 x g
221.55 V01 6000 min™* 4427 x g

Table 4: Acceleration and deceleration times

Acceleration values

Deceleration values

© Hermle Labortechnik GmbH

Rotor-number level 0 level 9 level 0 level 9
220.68 V04 35 8 25 7
220.95 V06 60 11 30 10
221.54V01 95 33 257 51
221.55V01 91 41 247 52

in seconds

acceleration time
von 0 min™-> N,

deceleration time

VON Nypgy -> 0 Min™

Z206A V1.14




Table 5: Error messages

Error-no.:  |Description
1 Imbalance
2 Imbalance sensor is defective
14 Leap of speed is to big between two measurments
30 Motor is blocked or detective
33 Open lid during the rotor is running
55 Overspeed
60 Undervoltage in the intermediate circuit
70 sticking relay

Table 6: Symbol- /Abbreviations

Symbol / Abbreviation Unit Description
. Umdrehungen pro Minute
— 1
n (=rpm) [min~] (=revolutions per minute)
_ Relative-Zentrifugalbeschleunigung

RZB(=ref) [xd] (=relative centrifugal force)

PP - Polypropylene

PC - Polycarbonate

Vi

Z206A V1.14
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Redemption form / Decontamination certificate

Decontamination certificate at goods return delivery

Enclose at all returns of equipment and assemblies absolutely!

The completely full declaration about the decontamination is prerequisite for the assumption and further

processing of the return. If no corresponding explanation is enclosed, we carry out decontamination with costs at
your expense.

Surname; last name:

Organization / company: E
Street: £ %
ZIP CODE: place: é '%
Telephone: fax: % °
E-Mail: e
Pos. Crowd Decontaminated Serial number [Description / Comment
object

1

2

3

4

Are these parts listed above in touch with the following substances?

Health endangering watery solutions, buffers, acids, alkalis:................ccccuvuui. O Yes O No
Potentially infeCtioUus agents: ........o.oviiiii i e O Yes ONo
Organic reagents and SOIVENL: .......iiiiriiiee e e e O Yes ONo
Radioactive SUDSIANCES: ........c.viieiie i e e, Oe«.O0B..0Y.. O Yes ONo
Health endangering Proteins: ........c.ouviriiiie et e e e e e O Yes ONo
DN A et e e e et e e an e ea s O Yes ONo
These substances have reached the equipment/assembly? .............c.cooiiiiiinnn O Yes ONo

Which one, if yes:

Description of the measures for the decontamination of the listed parts:

| confirm the proper decontamination;

Company/dept . place and date:

Signature of the authorized person:

Vil
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7. Notes
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Labnet=

Labnet International, Inc.

31 Mayfield Ave. Edison, NJ 08837 « USA -
US « toll free: 888-LABNETL1 « fax: 732 417-1750 »
International « phone: +1-732-417-0700 « fax +1-732-417-1750

website: http://www.labnetinternational.com
email: labnetinfo@corning.com

Technical modification rights reserved.
©HERMLE Labortechnik GmbH 2012
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PRODUCT DESCRIPTION

1. PRODUCT DESCRIPTION

1.1 Safety instructions
A This symbol indicates safety instructions and points to potential dangerous situations. Before using
the centrifuge the first time, please read the operating manual.
Failure to follow these instructions can result in personal injury an property damage .

Intended use includes the observance of all instructions in the instruction manual and carrying out
inspection and maintenance.

1.2 Intended purpose

This Hermle centrifuge was designed only for the separation of materials or mixtures with different
density, specifically for the preparation and processing of samples from the human body in context
of an in-vitro-diagnostic use, to allow the use of in-vitro-diagnostic in accordance to its intended
purpose. The designated device and its accessories listed in the technical documentation for this
device are in accordance with Directive 98/79/EC on in-vitro-diagnostic medical devices.

Hermle centrifuges are intended exclusively for indoor use and for use by qualified personnel.

Only Hermle original rotors and accessories might be used. Any other use or intended use is
considered improper. From the resulting damage the company Hermle Labortechnik is not liable.

1.3 Brief discription
The unit type Z 216 MK is a refrigerated microlitre centrifuge, which we offer in two voltage
variations 230V or 120V.
The centrifuge can be used with angle rotors.

All parameters are accessible via buttons and selected with the central adjuster. All pre-selected and
current values will be shown permanently on the LCD-display.

The centrifuge is powered by a maintenance-free induction motor.
Detailed technical data are in "table 1: Technical data" (see APPENDIX P.III).

1.4 Delivery package

* 1 Centrifuge Z 216 MK
* 1 Operating Manual Z 216 MK
*  1Rotor key

Rotor(s) / Accessories will be packed separate.
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1.5 Operating and display elements

10

1 central adjuster run parameters

2 0-1 power switch

3 LCD control panel display

4 rpm/rcf speed/ g-force

5 accel/decel acceleration- / deceleration intensity
6 time centrifugation time

7 lid lid release

8 quick short running

9 start start centrifugation

10  stop stop centrifugation

11 prog calling stored programs
12 store program store

13 temp temperature indication

4 Z216MK_V1.14 © Hermle Labortechnik GmbH
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151 LCD-Display

The following picture shows the individual elements of the LCD-display.

A1 A2 A-4 A-3 M13

M2
M3

M5
M6

M4 M1 M12 M8 M7 M14 M15 M10M11 M9

Figure 1

Display fields:
A-1 Display field — rpm/rcf*
A2 Display field — ,acc/dec"
A-3 Display field - time"
A4 Display field - ,temp

Messages/logos of the display fields:

M1 ,close" M8 decel M15  precool*
M2 Lopen” M9 Jradius*

M3 Jsotor* M10  ,program*

M4 Rotor-No. M11 Jerrort

M5 Jpm* M12  service"

M6 Jrcf MI3 hms

M7 L,accel” M14  temperature®

1.6 Signs and indications of the centrifuge

1.6.1 General

E Instructions for disposal (see P. 34)

—

[E] Direction of rotation — clockwise rotation for the rotor drive

@ Reference for loading rotors

© Hermle Labortechnik GmbH Z216MK_V1.14
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1.6.2 Product-nameplate (Example)

~

Hermle Labortechnik GmbH
Siemensstr.25  D-78564 Wehingen
TYPE: Z36HK REF: 302.00 V01
SN: 58105001 1] 2010
MAX. DREHZAHL: 30000 1/min.  KIN. EN.: 50880 Nm

unis: 120 VAC 1 15.8A, 50/60Hz  P: 1,6KW

Made in Germany C€ —

_
Company address: Hermle Labortechnik GmbH, Siemensstr. 25, D-78564 Wehingen
TYPE: Type designation of the product

REF: Order no. of the product

SN: Serial number of the product

ﬂ Date of manufacture

MAX. Drehzahl: max. allowed speed of the unit

KIN. EN.: max. kinetic energy with corresponding rotor

Ul Allowable voltage / max. current / frequency

P: Electrical input power

[:[ﬂ Before operating, read the operating manual!

Ce€ Labeling, standards and guidelines that are considered
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PRODUCT DESCRIPTION

1.6.3 Warning and information signs

Warning

Four carrier must b used at all Four carrier must be used at all times on four place swing out rotors or
Wit e ol damage will occur to the centrifuge. Such damage will not be covered
centrifuge. Such damage will not be under the product warranty.
covered under the product warranty.

Attention!!
Check the fastening
of the rotor nut before each run. . .
Achtungl Attention! Check the fastening of the rotor nut before each run.

Vor jedem Lauf Befesti-
gungsschraube auf festen Sitz pruefen.

Vor manueller Entriegelung oder 6ffnen
des Gehauses Netzstecker Ziehen!

TAKE OFF MAINS PLUG befors opening Take off mains plug before opening the housing or the emergency release

the housing or the emergency release!

RETIREZ LE CORDON
avant toute intervention
a l'interieur de I'appareil

1.6.4 Danger, precautions and warranty

A This device may only be operated by trained specialist stuff. They must have carefully read
the operating manual and be familiar with the function of the device.

To protect people and environment the following precautions should be observed:

. During centrifugation, the presence of people and the setting up of hazardous materials is
prohibited within 30 cm around the centrifuge according to the regulations of
EN 61010-2-020.

. The HERMLE Z 216 MK is explosion-proof and must therefore not be operated in explosion-
endangered areas or locations. Centrifugation of flammable, explosive, radioactive, or such
substances, which chemically react with high energy, is strictly prohibited. The final decision
on the risks associated with the use of such substances is the responsibility of the user of the
centrifuge.

. Never spin toxic or pathogenic material without adequate safety precautions, i.e.
centrifugation of buckets / tubes without or with defective hermetic sealings is strictly
prohibited. The user is obliged to perform appropriate disinfection procedures in case
dangerous substances have contaminated the centrifuge and or its accessories. When
centrifuging infectious substances, always pay attention to the General Laboratory
Precautions. If necessary, contact your safety officer!

. It is prohibited to run the centrifuge with rotors other than listed for this unit.

. Under no circumstances open the lid of the centrifuge while the rotor is still running or rotating
with a speed of > 2m/s

© Hermle Labortechnik GmbH Z216MK_V1.14
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1.6.5 Following rules must strictly be adhered to:

. Do not operate the centrifuge in case itis not installed correctly.

. Do not operate the centrifuge when dismounted (e.g. without housing).

. Do not run the centrifuge when mechanical or electrical assembly groups have been
tampered with unauthorized persons.

. Do not use accessories such as rotors and buckets, which are not exclusively approved by
HERMLE Labortechnik GmbH, except commercially available centrifuge tubes made of glass
or plastic.

. Do not spin extremely corrosive substances, as they may cause material damages and impair

mechanical resistance.

. Do not operate the centrifuge with rotors or buckets, which show any signs of corrosion or
mechanical damage.

The manufacturer is responsible for safety and reliability of the centrifuge, only if:
. the unit is operated in accordance with this instruction manual.

. modifications, repairs or other adjustments are performed by HERMLE-authorized personnel
and the electrical installation of the related location corresponds to the IEC-regulations.

1.6.6 Warranty

The centrifuge has been subjected to thorough testing and quality controls. In the unlikely case of
any manufacturing faults occurring, the centrifuge and rotors are covered by warranty for a period of
two years from date of delivery. This warranty becomes invalid in case of mishandling, damage and
negligence and further in case of usage of inappropriate spare parts and / or accessories or
unauthorized modification of the unit.

Technical modification rights are reserved by the manufacturer in respect to technical
improvement!

8 Z216MK_V1.14 © Hermle Labortechnik GmbH
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1.7 Installation of the centrifuge
1.7.1 Unpacking the centrifuge

Model Z 216 MK is supplied in a carton.

Remove the strap retainer, open the carton and remove the centrifuge. The instruction manual must
always be kept with the centrifuge!

1.7.2  Space requirements
The centrifuge should be installed on an even solid surface, if possible on a laboratory cabinet /
table or some other solid vibration free surface.

During centrifugation, the centrifuge must be placed in a way, that there is a minimum space of
30 cm on each side of the unit according to the standards EN 61010-2-020.

Do not place the centrifuge next to a window or a heater, where it could be disposed to excessive
heat, as the performance of the unit is based on an ambient temperature of 23°C.

1.7.3 Installation

Follow these steps:

¢ Check whether power supply corresponds with the one named on the manufacturer's rating label,
which is mounted on the rear panel.

* The line voltage circuit braker is max. 10 A (type K) slow release for commonly used instruments.

* In case of emergency, there must be an emergency switch off installed outside the room in order to
disconnect the power supply of the unit.

¢ Connect the centrifuge with the mains.
(The socket for the power cord must be easy to reach respectively easy to disconnect).
Switching it on using the mains power switch (1).
Open the lid by using the button LID.

* Remove the transport securing device of the motor.

© Hermle Labortechnik GmbH Z216MK_V1.14
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10

1.8 Basic adjustments
1.8.1 Adjustment of the rotortype

Before the first operation resp. after each rotor change, you have to settle the respective rotor type.
You find each rotor type in the printed order number on the rotor.

Example:

angle rotor 220.87 V11 2 rotortype ,87"
Switch on the unit and open the lid. Now press simultaneously the keys “lid “ (7) and “stop” (10). In
the display “rpm/rcf” (A-1) then appears the old settled rotor type, i. e. “87". With the potentiometer

(1) you can settle the used rotor now. (see figure 2) To adopt the data in the unit please press the
“start” (9) key. Inside the display (A-1) the stroke “store” appears to the confirmation.

Now all important rotor parameters for the centrifuge are stored.

Figure 2

A Attention: Set rotor must always match with the used rotor, otherwise you might damage the
unit.

The rotor type can be checked during the run by pressing the key "lid" (7).

Z216MK_V1.14 © Hermle Labortechnik GmbH
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1.8.2 Access to mode "Operating Data"

At commissioning of the centrifuge, you have the options to make the following basic settings:
- Temperature indication °C or °F
- Acoustic signal turn on/off
- Keyboard sound turn on/off
- Volume pre-selection of sound signal
- Song selection of sound signal "end of run"

If the centrifuge is still turned off, press simultaneously the keys ,time" (6) and ,lid“ (7) and turn on
the main switch of the centrifuge. Now release both keys again. As a result a display test is executed
for approx. 5 seconds. All possible indications will appear at the same time (see figure 3).

Figure 3

A ATTENTION:

Please notice that you must enter the program as described under point 1.8.2 to
change the adjustments of the points 1.8.3 - 1.8.8. After you have stored the
settings you change the normal program mode again by switch off the centrifuge
for a short while.

All changed settings must be confirmed by the key ,start* (9). As an optical
confirmation appears the word ,,store” in the display ,rpm/rcf“(A-1) - Only then
the pre-selections are valid! (see figure 4)

A-1

Figure 4

© Hermle Labortechnik GmbH Z216MK_V1.14
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1.8.3 Temperature indication

Proceed as described under point 1.8.2 to enter this program mode and then press the key
L,accel/decel” (5). In the display ,accel/decel* (A-2) appears the word ,service”. Now select the letter
,C" with the adjusting knob (1). As a result in the display ,rpmircf* (A-1) appear the words
,CELSl/temp“. If you press the key ,rpm/rcf“ (4) now, the word ,CELSI* flashes and you can change
the display into Fahrenheit ,FAREN" with the adjusting knob (1) (see figure 5).

After you have stored the settings (see 1.8.2) you change to the normal program mode again by
switch off the centrifuge for a short while.

Figure 5

12 Z216MK_V1.14 © Hermle Labortechnik GmbH
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1.8.4 Signal turn on/ off

Proceed as described under point 1.8.2 to enter this program mode and then press the key
L,accel/decel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
,L". with the adjusting knob (1). As a result appear in the display ,rpm/rcf* (4) the words ,On Sound".
If you press the key ,rpm/rcf* (4) now, the word ,On* flashes and you can switch off the sound with
the adjusting knob (1) (see figure 6).

After you have stored the settings (see 1.8.2) you changed to the normal program mode again by
switch off the centrifuge for a short while.

Firgure 6
1.8.5 Volume pre-selection of sound signal

Proceed as described under point 1.8.2 to enter this program mode and then press the key
L,accelldecel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
LU* with the adjusting knob (1). As a result appear in the display ,rpm/rcf* (A-1) the words
,Vol=0- 9/Sound". After pressing the key ,rpm/rcf* (4), you can adjust the desired volume between 0
(low) and 9 (loud) with the adjusting knob (1) (see figure 7).

After you have stored the settings (see 1.8.2) you changed to the normal program mode again by
switch off the centrifuge for a short while.

Figure 7
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1.8.6  Song selection for sound signal - end of run

Proceed as described under point 1.8.2 to enter this program mode and then press the key
L,accelldecel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
,G". with the adjusting knob (1). As a result appears in the display ,rpm/rcf (A-1) the word |,
SonGo/Sound". After pressing the key ,rpm/rcf* (4), you can select a song with the adjusting knob
(2). (see figure 8).

After you have stored the settings (see 1.8.2) you changed to the normal program mode again by
switch off the centrifuge for a short while.

Figure 8

1.8.7 Keyboard sound turn on/ off

Proceed as described under point 1.8.2 to enter this program mode and then press the key
L,accel/decel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
b with the adjusting knob (1). As a result appears in the display ,rpm/rcf* (A-1) the word
,ON/BEEP*. After pressing the key ,rpm/rcf* (4), you can tumn the keyboard sound (On) or (Off) with
the adjusting knob (1). (see figure 9).

After you have stored the settings (see 1.8.2) you changed to the normal program mode again by
switch off the centrifuge for a short while.

A-1

Figure 9
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1.8.8 Call up operating data (by skilled or service engineer only!)

In the mode ,Basic Adjustments you can call up the operating data of the centrifuge. Please
proceed as described under point 1.8.2 to enter this program mode. Press the key ,accel/decel” (5).
In the display ,accel/decel” (A-2) flashes the word ,service".

With the adjusting knob (1) the different information can be called up:

A = previous starts of the centrifuge
H = previous operating hours

S = software version

r = converter software

E = list of previous error massage

h = running time of the motor

The list of the last 99 error messages can be looked over by pressing the key ,rpm/rcf* (4) and scroll
through it by the adjusting knob (1). The respective error codes appear in the display ,rpm/rcf* (A-1).
Please look up in ,Table 6: error messages"” (see APPENDIX S. VI).

Here as well you must shortly switch off the centrifuge for changing to the normal program mode
again.

Figure 10

© Hermle Labortechnik GmbH Z216MK_V1.14
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2. OPERATION

2.1Mounting and loading angle rotor
2.1.1 |Installation of rotors

Clean the drive shaft as well as the collet with a clean, grease-free piece of cloth. Place the rotor
onto the drive shaft. (see figure 11) Take care that the rotor is fully installed onto the motor shatt.

Figure 11 Figure 12

Hold the rotor with one hand and secure the rotor to the shaft by turning the fixing nut clockwise.
Tighten fixing nut with enclosed allen key (see figure 12)

Figure 13

ATTENTION: For safety always ensure that rotor fixing screw is tightened before each
run!! (see figure 12)

16 7216MK_V1.14 © Hermle Labortechnik GmbH
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2.1.2 Loading angle rotors

Rotors must be load symmetrically and with equal weight (see figure 15+17). The adapter may only
be load with the appropriate vessels. The weight differences between the filled vessels are as low as
possible to keep. Therefore we recommend to weighting with a balance. This reduces the wear of
drive and the acoustic operating noise.

On each rotor is designated how large the maximum load per hole is. (It is allowed to operate e.g. a
12-place-rotor with 2 or 4 loaded tubes only. But the loaded borings must be opposite each other).

Figure 14 WRONG Figure 15:  CORRECT (4 tubes)

2.1.3 Loading swing out rotors

Loading of the buckets / vessels must be made in accordance to figure 17

It is allowed to operate e.g. a 4-place-rotor with 2 loaded buckets only. But the loaded buckets must
be opposite to each other. Make sure that the unloaded buckets also be put inside the rotor
(see figure 17).

In principle swing out rotors may not be taken in operation until all buckets or racks are put
into the rotor.

The bolts at the rotor must be greased with the HERMLE High TEF oil (Order No. 34-5147).
The sample tubes have to be filled evenly by eye and put into the drillings or tube racks. The weight
difference of the loaded buckets should not exceed approx. 1,0 g.

A ATTENTION!

Swing out rotors may be taken in operation only if all locations are filled in with either four
buckets or four carriers — do not mix buckets and carriers up!!

Figure 16:  WRONG Figure 17:  CORRECT

© Hermle Labortechnik GmbH Z216MK_V1.14 17
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A ATTENTION!

Do not operate the centrifuge with rotors or buckets which show any signs of
corrosion or mechanical damage.

Do not operate with extremely corrosive substances, which could damage the rotor
and buckets.

In case of any questions, please contact the manufacturer!

2.1.4 Loading and overloading of rotors
All approved rotors are listed with their maximum speed and maximum filling weight in ,table 2
permissible net weight” (see APPENDIX P. IV).

The maximum load permitted for a rotor, which is determined by the manufacturer, as well as the
maximum speed allowed for this rotor (see label on rotor), must not be exceeded. The liquids the
rotors are loaded with, should have an max. homogeneous density of 1,2 g/ml or less when the rotor
is running at maximum speed.

In order to spin liquids with a higher density, the speed has to be reduced according to the following

formula:

_ 1.2
Reduced speed nyeg = /—higher density X max. speed (Nmax) Of the rotor
Example:
1.2
NMed = /# X 4.000 = 3.360 rpm

If In case of any questions, please contact the manufacturer!
2.1.5 Removing the rotor

Untighten the rotor fixing nut complete (2. screw over the stiff point) and lift the rotor vertical out of the
centrifuge. (see figure 12 and 13)
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2.2 Lid

OPERATION

2.2.1 Lidrelease

2.2.2

After the run, respectively closing the lid of the centrifuge, it appears in the display ,rpm/rcf‘(A-1) the
word ,close* (M1). If there is a rotor in the centrifuge, it appears additional the word ,rotor* (M3), as
well as the code number of the respective rotor, which is in the centrifuge i. e. ,220.72 (M4). If there
is no rotor in the centrifuge it flashes the word ,rotor* (M3) and additional the word ,no" (M4). ). By
pressing the key ,lid* (7) you can release the lid of centrifuge. As soon as the electromagnetic lid is
completely released, it appears the word ,open“ (M2). Now you can open the lid of the centrifuge.

All with number marked passages refer to figure 18

rpm/ref rpm/ref

Figure 18

During the run you can call up the rotor type at any time by pressing the key “lid” (7).

Lid lock

The lid must only be lay down slightly. An electromagnetic lid lock closes the lid, at the same time
disappears the word ,open“ (M2).

As a sign that the centrifuge is ready for starting it appears in the display ,rpm/rcf‘(A-1) the word
,close (M1). Simultaneously it appears in that display the word ,rotor* (M3), as well as the code
number of the rotor, which is in the centrifuge i. e. ,nr 22x.xx" (M4). With that all rotor specifically
data, like e. g. max. speed, acceleration etc., are adopted.

All with number marked passages refer to figure 18

A ATTENTION: Don't grip your fingers between lid and device or locking mechanism

when closing the lid!

© Hermle Labortechnik GmbH Z216MK_V1.14
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2.3Preselection
2.3.1 Preselection of speed / RCF-value

Through the key ,rpm/rcf* (4) this pre-selection is activated. By pressing the key once the word ,rpm*
(M5) flashes. By pressing the key once again the pre-selection of the centrifugal forces may be
chosen. Then it appears the flashing word ,rcf* (M6). You can set the desired values with the
adjusting knob (1). In the display (A-1) the regulated value is shown permanently, before, during and
after the run.

All with number marked passages refer to figure 19

M5 A1 M6

Figure 19

As long as no rotor is inserted, the speed is adjustable between 200 rpm and maximum revolution of
the centrifuge.

If there is a rotor in the centrifuge the speed can only be pre-selected until the maximum permissible
revolution of that rotor. It is the same with the pre-selection of the RCF-value. The setting range is
between 20 xg and the maximum permissible centrifugal force of the rotor.

See ,table 4: max. speed and RCF-values for permissible rotor* (see APPENDIX P. V). There are
listed all important values.

/N ATTENTION:

Please also check the maximum permissible revolutions of your test tubes! (Producer
Indication)
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OPERATION

2.3.2 Preselection of running time
The running time can be pre-selected in three different ranges from 10 seconds up to 99 hours 59
minutes.
1. Range from 10 seconds up to 59 minutes 50 seconds in steps of 10 seconds
2. Range from 1 hour up to 99 hours 59 minutes in steps of 1 minutes
3. Range continuous run ,cont”, which can be interrupted by the key “stop” (10).
The running time can be pre-selected with the lid open or closed.
To activate the setting of the running time press the key time“ (6).

In the display ,time" (A-3) flashes the indication ,m : s“ or ,h : m“, depending on the previous
setting.

To set the desired value use the adjusting knob (1). After exceeding of 59 min 50 sec the indication
changes automatically into ,h : m“. After exceeding of 99 hours 59 min the word ,cont” appears in
the display ,time” (A-3). That continuous run can only be interrupted by pressing the key ,stop” (10).
The time countdown as soon as the set speed is reached.

The display shows always the remaining running time. (see figure 20)
All with number marked passages refer to figure 20

A-

Figure 20

© Hermle Labortechnik GmbH Z216MK_V1.14
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2.3.3 Preselection of brake intensity and acceleration

Through the key ,accel/decel” (5) this function is activated.

By pressing the key once the word ,accel* (M7) flashes in the display ,accel/decel” (A-2). The
desired acceleration can be pre-selected by the adjusting knob (1). The value 0 is equivalent to the
lowest and the value 9 to the highest acceleration.

By pressing the key ,accel/decel* (5) twice, in the display ,accel/decel” (A-2) indicates the word
,decel” (M8). Now the desired brake intensity can be pre-selected by the adjusting knob (1). The
value 9 is equivalent to the shortest and the value 0 to longest possible brake time.

All with number marked passages refer to figure 21

See table 5: acceleration and deceleration times“ (APPENDIX P. V). There are shown the
acceleration and deceleration times for the acceleration and deceleration stages 0 to 9 for
permissible rotors.

AR

Figure 21
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2.3.4 Pre-selection of temperature

This funktion is activated by the key ,temp” (13). After pressing that key in the display ,temp* flashes
the indication ,°C" (A-4). By the adjusting knob (1) the desired test temperature can be pre-selected in
steps of 1°C in a range from -20°C up to +40°C.

The value is indicated permanently in the display (figure 22) - before, during and after the run.

Please notice the respective lowest temperatures of the rotors at maximum speed!

CEL . 4~

Figure 22

2.3.5 Pre-cooling

If the samples are temperature-sensitive it is useful to pre-cool the centrifuge, the rotor and eventually
the buckets to the needed working temperature. Therefore insert the desired rotor and pre-set the
respective temperature. By simultaneous pressing of the keys “temp” (13) and “time” (6) you start the
run. While running the unit chooses automatically a rotational speed that is equivalent to 20 % of the
permitted rotational speed of the respective rotor. After the pre-set temperature is reached you can
leave the pre-cooling run with the “stop” key (10).

Depending on the inserted rotor the pre-cooling goes between approx. 10 and 20 min.

All with number marked passages refer to figure 23

A-4

Figure 23

© Hermle Labortechnik GmbH Z216MK_V1.14
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2.4Radius correction
If you use adapters or reducers it could change the centrifugal radius of the respective rotor. In that
case you can correct the radius manually. Please proceed as follows:
Press the key ,time*" (6) and the key ,prog" (11) at the same time and hold them.

In the display ,time“ (A-3) appears the word ,radius* (M9). By the adjusting knob (1) you can
preselect then the respective radius correction (see table 7, APPENDIX P. VII) in steps of 0,1 cm.

As soon as you have set a radius correction the word radius* (M9) appears. This hint is as long
visible as you put the radius correction back to 0 again.

All with number marked passages refer to figure 24

Figure 24
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2.5Program
2.5.1 Storage of programs
You can store up to 99 runs with all relevant parameters, incl. the used rotors. You can use any free

program number and call it up again.

Put the needed rotor into the centrifuge. By pressing the key ,prog” (11) in the display ,time“ (A-3)
appears the word ,program”. With the adjusting knob (1) you can chose the desired program
number.

If a program number is already occupied in the display ,rpm/rcf* (A-1) will appear the words rotor”
(M3) and ,22x.xx"“ (M4). In case of free program numbers it appears 0.

A3

M10

Figure 25

Close the lid of the centrifuge. Now proceed as already described to set all important run
parameters. If the lid isn't closed when storing the program, in the display ,rpm/rcf* (A-1) flashes
alternately the word FirSt" and ,CLOSE Lid" (see figure 26). ). If you want to start the run without
storing the programm, in the display "rpm/rcf" (A-1) flashes alternately the word "™First" and "PrESS
StoreE" (see figure 27).

- - .

Abbildung 26 Abbildung 27

For adaption of data press the key ,store” (12) for approx. 1 second. If the program is store correctly,
the word StorE appears in the display ,rpm/rcf" (A-1). As a result the word ,program* (M10)
disappears. As soon as the key ,store” (12) is no longer anymore, it reappears the word ,programm
xx“ (M10) — the (xx) stands for the chosen program place.

If all program numbers are occupied you can take an old number that is not necessary anymore and
just put in the new parameters.

All with number marked passages refer to figure 26 and 27.
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26

252

253

Recall of stored programs

To recall stored programs press the key ,prog” (11) while the lid is already closed. Inside the display
JAime* (A-3) appears ,programm --“(M10). With the adjusting knob (1) you pre-select the desired
program number.

In the respective displays there will appear the stored values for that program.

If there is not the right rotor inside the centrifuge for the pre-selected program, in the display
Jpmirct (A-1) flashes the word ,rotor* (M3). At the same time the word ,FALSE" and the stored
rotor number ,22x. xx* (M4) will flashing by turns.

All with number marked passages refer to figure 28.

A3

M10

Figure 28

Leaving program mode

To leave the program mode just press the key ,prog” (11). Then inside the display ,time" appears
the word ,programm".

Set the display to ,programm--* (M10) with the adjusting knob (1).

All with number marked passages refer to figure 28.

2.6 Starting and stopping the centrifuge

2.6.1 Starting the centrifuge

You can start the centrifuge either with the ,start" key (9) or the ,quick” key (8).

By the ,start" key (9) you can start stored runs or runs with manually pre-selected parameters.

When the respective pre-selected running time has ended then the centrifuge will stop automatically.
By the ,quick" key (8) you can start runs, which will last just a few seconds.

By pressing the ,quick” key (8) the centrifuge accelerates up to the pre-selected revolution.

In the display ,time" (A-3) the passed running time is indicated from the date of pressing the
Lquick” key (8).

By releasing the ,quick” key (8) the centrifuge stops and the running time is indicated until the
opening of the lid.

All with number marked passages refer to figure 29
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.\A-s
9 !

2.6.2 The "STOP" key

Figure 29

By the ,stop* key (10) (see figure 30) you can interrupt the run at any time. After pressing the key the
centrifuge decelerates with the respective pre-selected intensity down to stand still.

10

Figure 30

2.7 Imbalance detection

In case of the rotor not being equally loaded, the drive will turn off during acceleration. The rotor
decelerates to stand still.

When in the display “time” (A-3) the word “error” (M11) together with the number “01" appear, the
weight difference of the samples is too huge. Weigh out the samples exactly!

Load the rotor as described in chapter 2.1.2 and 2.1.3.

When inside the display “time” (A-3) the word “error” together with the number “02* (see figure 31)
appear, there could be following reasons: The imbalance switch is defective.

Figure 31
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3. MAINTENANCE

3.1Maintenance and cleaning
3.1.1 General

Care:

Maintenance of the centrifuge is confined to keeping the rotor, the rotor chamber and the rotor
accessories clean as well as to regularly lubricating the rotor insert bolts of a swing out rotor
(if available).

The most suitable lubricant is the offered HERMLE High TEF oil — Order no.: 34-5147.
Lubricants containing molycote and graphite are not allowed.

Please pay special attention to anodized aluminum parts. Breakage of rotors can be caused even by
slightest damages.

In case of rotors, buckets or tube racks getting in touch with corrosive substances the concerned
spots have to be cleaned carefully.

Corrosive substances are for instance: alkalis, alkaline soap solutions, alkaline amines,
concentrated acids, solutions containing heavy metals, water-free chlorinated solvents, saline
solutions, e.g. salt water, phenol, halogenated hydrocarbons.

A Cleaning - units, rotors, accessories:

Turn the device off and disconnect it from the power supply before you begin any cleaning or
disinfecting. Do not pour liquids into the housing interior.
Do spray disinfectant on the device.

- Thorough cleaning not only has its purpose in hygiene but also in avoiding corrosion based on
pollution.

- Inorder to avoid damaging anodized parts such as rotors, reduction plates etc., only pH-neutral
Detergents with a pH-value of 6-8 may be used for cleaning. Alkaline cleaning agents (pH-value
> 8) must not be used.

- After cleaning, please ensure all parts are dried thoroughly, either by hand or in a hot-air cabinet
(max. Temperature + 50°C).

- It is necessary to coat anodized aluminium parts with anti-corrosion oil regularly in order to
increase their life-spans and reduce corrosion predisposition.

- Due to humidity or not hermetically sealed samples, condensate may be formed. The
condensate has to be removed from the rotor chamber with a soft cloth regularly.

A The maintenance procedure has to be repeated every 10to 15 runs, but at least once a week!

- Connect the unit to the power supply, after the equipment is completely dry.

- Do not carry out disinfection with UV-, beta- and gamma-rays or other high energy radiation.
- Metal rotors can be autoclaved.

- Rotor lid and adapters can also be autoclaved (max. 121°C, 20 min).

- The tube racks are made of PP and cannot be autoclaved at 134°C.
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3.1.2 Cleaning and disinfection of the unit

Hwbh e

8.
9.

Open the lid before you turn off the unit. Disconnect it from the power supply.

Open the rotor nut by turning the rotor key counter clockwise.

Remove the rotor.

For cleaning and disinfection of the unit and the rotor chamber using the above mentioned
cleaner.

Clean all accessible areas of the device and its accessories, including the power cord with a
damp cloth.

Wash the rubber seals and rotor chamber thoroughly with water.

Rub the dry rubber seals with glycerol or talc to prevent these to becoming brittle. Other
components of the unit, e.g. the lid lock, motor shaft and rotor must not be greased.

Dry the motor shaft with a soft, dry and lint-free cloth.

Control the unit and accessories for damage.

Remove at least every six months adherent dust from the ventilation slots in the centrifuge by using
a soft brush.

Before doing that, please switch off the unit and disconnect the unit from the power supply.

3.1.3 Cleaning and disinfection of the rotor

e

Clean and disinfect the rotors, rotor lids and adapters with the above mentioned cleaner.

Use a bottle brush to clean and disinfect the rotor bores.

Rinse the rotors, rotor lid and adapter with clear water. Particular the drillings of angle rotors.
For drying of the rotors and accessories set them on a towel. Place the angle rotors with bores
down, to dry them to.

Dry the rotor cone with a soft, dry and lint-free cloth and look for damage. Do not grease the
rotor cone.

3.1.4 Disinfection of aluminum rotors

In case of infectious material spilling into the centrifuge, the rotor and rotor chamber have to be
disinfected right after the run. Rotors may be autoclaved at a maximum temperature of 121°C.

© Hermle Labortechnik GmbH
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3.1.5 Disinfection of PP-rotors

Autoclaving
The recommended time for autoclaving: 15— 20 min at 121°C (1 bar)

A ATTENTION: The sterilization time of 20 min. must not be exceeded. Sterilization again and
again will cause reduction of the mechanical resistance of the plastic material

Before the autoclaving the PP-rotor and adapter must thoroughly be cleaned to avoid the burning in
of dirty residues.

You can disregard the consequences of some chemical residues to plastic materials at ambient
temperatures. But at the high temperatures of the autoclaving those residues may corrode and
destroy the plastic. The objects must be thoroughly washed up with distilled water after the cleaning
but before the autoclaving. Residues of any cleaning liquids may cause fissures, whitening and
stains.

Gas sterilization

Adapters, bottles and rotors may be gas sterilized with Ethylenoxyd. According to the duration of the
application you may give long enough an airing to the items after the sterilization and before using

A them again.

ATTENTION: Because the temperature may rise during the sterilization, rotors, adapters and
bottles must not be closed respectively must be totally unscrewed

Chemical sterilization
Bottles, adapters and rotors may be treated with the usual liquid disinfectants.

AATTENTION: Before applying any other cleaning resp. Decontamination method than
recommended by the manufacturer, contact the manufacturer to ensure that it will not
damage the unit or the rotor.

3.1.6 Glass breakage

With high g-values, the rate of glass tube breakage increases. Glass splinters have to be removed
immediately from rotor, buckets, adapters and the rotor chamber itself. Fine glass splinters will
scratch and therefore damage the protective surface coating of a rotor. If glass splinters remain in
the rotor chamber, fine metal dust will build up due to air circulation. This very fine, black metal dust
will extremely pollute the rotor chamber, the rotor, the buckets and the samples.

If necessary, replace the adapters, tubes and accessories to avoid further damages. Check the rotor
bores regularly for residues and damages.

A ATTENTION: Please check the relevant specifications of the tubes centrifuges with the
manufacturer!

3.2 Life time of rotors, round and rectangular buckets, accessories
Rotors and rotor lid made of aluminum or stainless steel, have a operating time of max. 7 years
from first use.

Transparent rotor lids and caps made of PC or PP as well as rotors, tube racks and adapters of PP
have a maximum operating time up to 3 years from first use.

Condition for the operating time: Proper use damage-free condition, recommended care.
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4. TROUBLE SHOOTING

4.1Error message: Cause / Solution

The error messages are listed to help localize possible errors faster.

The diagnose referred to this chapter may not always be the case, as they are only theoretically
occurring errors and solutions.

Always, please keep us informed about any kind of error occurring, which is not listed in this chapter.
Only through your information we are able to improve and complete this operation manual.

Many thanks in advance for your support.
HERMLE Labortechnik GmbH

4.2 Survey of possible error messages and their solutions
4.2.1 Lid release during power failure (Emergency Lid Release)

In case of power failure or malfunction, the lid of the centrifuge can be opened manually in order to
protect your samples.

Please proceed as follows (see figure 32):

A + Switch the centrifuge off and unplug the power cord, wait until the rotor stands still (this

may take several minutes)

+ At the left side of the centrifuge housing there is a plastic stopper. Remove this stopper
and behind it there is a hexagon nut.

+ Take the delivered box spanner, put him in the hole and lock the box spanner with
hexagon nut (see figure 32).

+ Now turn the box spanner to the right side (clockwise) up to the limit.
ATTENTION: Just turn to the limit, don’t tighten the nut.

+ Now open the lid of the centrifuge.

+ Switch the centrifuge on again, for go on working.

Figure 32
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4.2.2 Description of the error message system

The error message ,error* (M11) is shown in the ,time" (A-3) display (see figure 33). Detailed
information about possible error messages are in ,table 6: error messages" (see Appendix P.VI).

Figure 33
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5. RECEIPT OF CENTRIFUGES TO REPAIR

A Health risk from contaminated equipment, rotors and accessories
In case of returning the centrifuge for repairing to the manufacturer, please notice the following:

The centrifuge must be decontaminated and cleaned before the shipment for the protection of
persons, environment and material.

Decontamination certificate at goods return delivery (see APPENDIX P. IX)
We reserve the right to accept contaminated centrifuges.

Further on all costs occurred for the cleaning and disinfection of the units will go to the debit of the
customer’s account
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6. TRANSPORT, STORAGE AND DISPOSAL

6.1 Transport

Before transporting, take out the rotor.
Only transport the unit in the original packaging.
Use a transport aid for transporting over longer distances to fix the motor shaft.

Air temperature | rel. humidity Air pressure
General transportation -25 bis 60 °C 10 bis 75 % 30 bis 106 kPa

6.2 Storage

During storage of the centrifuge the following environmental conditions must be observed:

Air temperature | rel. Humidity Air pressure
in transport packaging -25 bis 55 °C 10 bis 75 % 70 bis 106 kPa

6.3 Disposal

In the event of disposing of the product, please observe the applicable legal regulations.

Information on the disposal of the electrical and electronic devices in the European
Community:.

The disposal of the electrical devices is regulated within the European Community by national
regulations based on EU Directive 2002/96/EC pertaining to waste electrical and electronic
equipment (WEEE).

In accordance with this, any devices delivered after 13/08/2005 on a business-to-business basis,
which includes the product, may no longer be disposed of in household waste. To document this
they have been marked with the following identification:

)i

Because disposal regulations may differ from one country to another within the EU please contact
your supplier if necessary.
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EG - Conformity Declaration
EG Konformitatserklarung
EC Conformity Declaration

C€

Hermle Labortechnik GmbH - Siemensstr. 25 - D-78564 Wehingen — Germany

Das bezeichnete Produkt entspricht den einschlagigen grundlegenden Anforderungen der aufgefiihrten EG-Richtlinien und
Normen. Bei einer nicht mit uns abgestimmten Anderung des Produktes oder einer nicht bestimmungsgemafen Anwendung
verliert diese Erklarung ihre Giltigkeit.

The Product named below fuffills the relevant fundamental requirements of the EC directives and standards
listed. In the case of unauthorized modifications to the product or an unintended use this declaration
becomes invalid.

Produkttyp
Product type

Laborzentrifugen mit Zubehor nach ,,IVD (sonstige Produkte)”
Laboratory centrifuge with accessories to “IVD (other device)”

Typenbezeichnung
Typ designation

Z 206 A; Z233 M-2; Z 306; Z 326; Z 366; Z 383; Z 400; Z 513;
Z216 MK; Z32HK: Z326K: Z36 HK: Z383K;Z400K; Z513K

Einschlagige EG-Richtlinien / Normen
Relevant EC directives / standards

RL 98/79/EG ; 2006/95/EG ; 2004/108/EG
EN 61010-1:2011-07; EN 61010-2-020 :2007-03; EN 61010-2-101:2003-09
DIN EN 1SO 14971:2012-10; DIN EN ISO 13485:2012-06

¢
e

Konformitatserklarung Geréate IVD 03-2012 Geschéftsfiithrer, Managing Director

Wehingen, den 01.10.2012
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Table 1: Technical Data

APPENDIX

Manfacturer HERMLE Labortechnik GmbH
Type Z 216 MK
Dimensions

Width 28 cm
Depth 55 cm
Height 29 cm
Weight without rotor 35 kg

max. speed 15000 min™
max. volume 4 x 100 ml
max. RCF 23545x g
allowable density 1,2 kg/dm®
allowable kinetic energy 7060 Nm

Mains power connection AC 230V /50-60 Hz 1 ph 120 V/60-50 Hz 1 ph
Voltage fluctation +10 % +10%
Current consumption 2,4 A 51A

Power consumption 500 W 560 W

Radio interference IEC 61326-1

Audit requirement (BGR 500) no

Ambient conditions (EN/IEC 61010-1)

- Environement for indoor use only

- High Use up o an altitude of 2000 m above MSL

- Ambient temperature 2°Cupto 35°C

- Max. relatve humidity Max. relative humidity 80 % for temperatures up to 31°C,

decreasing linearly to 50 % relative humidity up to 35°C.
- Overvoltage category (IEC 60364-4-443) Il

- Degree of contamination 2
Class of protection I

Not suitable for use in hazardous environements.
EMV EN/IEC FCC Class B EN/IEC FCC Class B
Interference emission , noise 61326-1 61326-1

Category B Category B

Noise level (depending on the rotor) <60 +2 dB(A)
Write from operator
Inventory-No.:

Monitoring-No.:

Environement:

Maintenance conftract

HERMLE Labortechnik GmbH or dealer service office

Siemensstrasse 25

responsible service office 78564 Wehingen

Tel.: (49)7426 / 96 22-17

Fax: (49)7426 / 96 22-49

responsible dealer
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Rotor-Number max speed permissible
weight
220.87 V11 15000 min-1 829
220.87 V08 15000 min-1 829
221.17 V05 13500 min-1 102 g
220.88 V06 13500 min-1 150 ¢
220.92 V05 13500 min-1 719
221.38 V02 15000 min-1 149
221.35V01 14500 min-1 165¢

Table 3: Lowest temperatures at max. speed

Rotor-Number max speed n-max
220.87 V11 15000 min-1 +5°C
220.87 V08 15000 min-1 +5°C
221.17 V05 13500 min-1 +6 °C
220.88 V06 13500 min-1 +6 °C
220.92 V05 13500 min-1 +6 °C
221.38 V02 15000 min-1 +5°C
221.35V01 14500 min-1 +4°C

Table 2: Permissible net weight

All temperature indications refer to a room temperature of 23°C. By exceeding this value or direct solar radiation

to the centrifuge, these values can't be kept up.

Z216MK_V1.14
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Table 4: Max. speed and RCF-values for permissible rotors

Rotor- max speed RCF

Number value
220.87 V11 | 15000 min-1 21380xg
220.87 V08 | 15000 min-1 21380xg
221.17 V05 | 13500 min-1 19153xg
220.88 V06 | 13500 min-1 17625xg
220.92 V05 | 13500 min-1 16708xg
221.38 V02 | 15000 min-1 15342xg
221.35V01 | 14500 min-1 19974xg

Table 5: Acceleration and deceleration times

Acceleration values Deceleration
Rotor-Number level 0 level 9 level 0 level 9
220.87 V11 150 20 210 17
220.87 V08 150 20 210 17
221.17 V05 230 27 180 24
220.88 V06 140 17 140 17
220.92 V05 150 19 150 19
221.38 V02 153 17 93 17
221.35 V01 148 24 325 17
in seconds
Acceleration time Deceleration time
from 0 min™ > U, from Upa, -> 0 min™

© Hermle Labortechnik GmbH
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Table 6: Error messages

Error-No.: |Description
1 Imbalance arose
2 Imbalance sensor is defective
4 Imbalance switch has been activated for longer than 5 seconds
8 Transponder in the rotor is defective
11 Temperature sensor is defective
12 Chamber over temperature
14 Leap of speed is too big between two mesaurements
CLOSE lid
33 Open lid while motor is running
34 Lid contact defective
38 Lid motor is blocked
40 Communication with frequency converter distrubed during start
41 Communication with frequency converter distrubed during stop
42 Short circuit in the frequency converter
43 Undervoltage frequency converter
44 Overvoltage frequency converter
45 Over temperature frequency converter
46 Over temperature motor
47 Over current frequency converter
48 Timeout between control unit and frequency converter
49 Other error frequency converter
55 Overspeed
70 Timeout between controler and RS232 interface
99 Rotor is not allowed in this centrifuge
FALSE Inserted rotor does not exist in the programm
rotorno |Rotoris notdetected

Vi
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Table 7 (part 1): Radius correction

Rotor No. Adapter/Tuberack | Radius (cm) | Correction
Order-no. (cm)
Angle rotor
8,6 0
220.87
704.004 8,2 -0,4
704.005 75 -1,1
Angle rotor 9,5 0
221.17
704.004 9,1 -0,4
704.005 8,4 -1,1
Angle rotor 0
220.88
704.004 7,1
8,3
704.005 6,4
7,6
375.055 7,2
8,4
Angle rotor 0
220.92
375.047 8,1
78
Angle rotor 6,2 0
221.38
Angle rotor 0
221.35
701.015 7 -1,5
701.016 7,3 -1,2
701.017 75 -1,0
Table 8: Abbreviations used
Symbol/Abbreviations] Unit |Description
U (rpm) [min”] revolutions per minute
RZB(=ref) [xal relative centrifugal force
PP - Polypropylen
PC - Polycarbonat
accel - acceleration
decel - deceleration
prog - program

© Hermle Labortechnik GmbH
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APPENDIX

Redemption form / Decontamination certificate

Decontamination certificate at goods return delivery

Enclose at all returns of equipment and assemblies absolutely!

The completely full declaration about the decontamination is prerequisite for the assumption and further

processing of the return. If no corresponding explanation is enclosed, we carry out decontamination with costs at
your expense.

Surname; last name:

=
Organization / company: %’
Street: v
28
ZIP CODE: place: = =1
Telephone: fax: % °©
E-Mail: %
Pos. Crowd | Decontaminated Serial number |Description / Comment
object
1
2
3
4

Are these parts listed above in touch with the following substances?

Health endangering watery solutions, buffers, acids, alkalis:................ccccvuu. O Yes O No
Potentially infeCtioUS agents: ........o.oviiiii i e O Yes ONo
Organic reagents and SOIVENL: .......vviiriiiee e e e e O Yes ONo
Radioactive SUDSIANCES: ........c.viieiie i e e e Oe«.O0B..0v.. O Yes ONo
Health endangering Proteins: .........c.vuvieiiiie et e e e e e e O Yes ONo
DN A et e e e et e e an e ea s O Yes ONo
These substances have reached the equipment/assembly? .............c.cociiiiiinnn O Yes ONo

Which one, if yes:

Description of the measures for the decontamination of the listed parts:

| confirm the proper decontamination;

Company/dept . place and date:

Signature of the authorized person:

© Hermle Labortechnik GmbH Z216MK_V1.14 IX
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QC -TEAR OFF AND PLACE IN BOWL

IMPORTANT!

Before operating your Z233 M-2 Centrifuge you MUST program into

memory the correct rotor code for the rotor you are using.

The following are the correct rotor codes:

Rotor Description Rotor code
C0230-2A 24 x 1.5ml (Hollow, 2-piece) 59
C0230-2A 24 x 1.5ml (Solid Aluminum) 87
C0230-2AH 24 x 1.5ml Hermetic (Solid Aluminum) 87
C0200-95 18 x 1.5ml (Hollow, 2-piece) 95
C0230-9A 44 x 1.5ml (Hollow, 2-piece) 88
C0230-43A 64 x 0.5ml (Hollow, 2-piece) 92
C0230-55A 48 (24 x 1.5ml + 24 x 0.5ml) 88
C0230-TSA 0.2ml Strip Tube, 4 x 8 (Hollow, 2-piece) 09
C0230-HLA-RA 12 x 1.5ml Horizontal 27

Refer to section 2.1.2 in the manual for the simple rotor code programming

procedure.

11-3-04



Instruction Manual

for
Microliter Centrifuge
Z 233 M-2
ATTENTION:
ROTOR MUST BE
PROGRAMMED.
REFER TO

SECTION 2.1.2.
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1 PRODUCT DESCRIPTION

1.1 Usage in accordance with safety standards

111

General information
1.1.1.1 Hazards and precautions
Before operating the centrifuge, please read this instruction manual carefully!

This centrifuge must not be operated by unqualified personnel not familiar with the
correct use of the unit.

 Use the original accessories only!

 The centrifuge is not explosion-proof and therefore must not be operated in areas
where there is a risk of explosion. During centrifugation, it is prohibited to stay or
place hands within the safety zone of 30 cm around the centrifuge or deposit hazard-
ous substances within this area.

* Centrifugation of flammable, explosive and radioactive substances or substances
which chemically react with high energy is strictly prohibited!

» Never spin toxic or pathogenic material without adequate safety precautions, i.e.
centrifugation of buckets / tubes without or with defective hermetic sealings is strictly
prohibited. The user is obligated to perform appropriate disinfection procedures in
case dangerous substances have contaminated the centrifuge and / or its accesso-
ries. When centrifuging infectious substances, always pay attention to the General
Laboratory Precautions. If necessary, contact your safety officer!

* It is prohibited to run the centrifuge with rotors other than those listed for this unit.

» Under no circumstances open the lid of the centrifuge while the rotor is still running
or rotating with a speed of > 2 m/s.

The following rules must strictly be adhered to:
Do not operate the centrifuge if it is not installed correctly.
» Do not operate the centrifuge when disassembled (e.g. without metal cover).

» Do not run the centrifuge when mechanical or electrical assembly groups have
been tampered with by unauthorized persons.

» Do not use accessories such as rotors and buckets, which are not exclusively
approved by the manufacturer, except commercially available centrifuge tubes made
of glass or plastic.

» Do not spin extremely corrosive substances, as they may damage the centrifuge
and rotors and impair mechanical resistance.

» Do not operate the centrifuge with rotors or buckets which show any signs of
corrosion or mechanical damage.



1 PRODUCT DESCRIPTION

The manufacturer is responsible for safety and reliability of the centrifuge,
only if:

» the unit is operated in accordance with this instruction manual.

» madifications, repairs or other adjustments are performed by factory-authorized
personnel and the electrical installation of the related location corresponds to the IEC-
regulations.

1.1.1.2 Brief description

This centrifuge is an ambient microliter centrifuge. Various rotors are available for
this unit. Speed and running time can easily be set with turning knobs and are dis-
played on large LED’s.

The preset run parameters are stored after the end of each run.

The lid is latched and released with an electromagnetic lid lock.

The centrifuge has a maintenance-free, low noise, brushless induction motor.

1.1.1.3 Safety standards

The centrifuge corresponds with the General Requirements for Medical Units Regula-
tions (MedGV) (group 3).

The following standards have been considered for the production of our centrifuges:
* Accident Prevention Regulation for electrical units and installations UVV VBG 4

* Accident Prevention Regulation for centrifuges as per UVV VBG 7 z

* DIN 58970 part 1, 2 and 4 for centrifuges and tubes

» Electrical Interference Suppression according to interference degree B as per VDE
0871

» Electrical Safety as per IEC 1010-1 and IEC 1010-2-D

* European Standard PR EN 61 010-1 and PR EN 61 010-2-2



1 PRODUCT DESCRIPTION

1.1.1.4 Included items

Following parts are supplied as accessories with each centrifuge:
» 2 fine-wire fuses 10 AT (230 V)

» 2 fine-wire fuses 15 AT (120 V)

* 1 instruction manual

» 1 T-wrench for removing rotors

Spare fuses are located at the rear of the centrifuge

1.1.1.5 Warranty
The centrifuge has been subjected to thorough testing and quality controls.

In the unlikely case of any manufacturing defects, the centrifuge and rotors are
covered by warranty for a period of two years from date of delivery.

This warranty becomes invalid in case of mishandling, damage and negligence and
further in the case of the use of inappropriate spare parts and / or accessories or
unauthorized modification of the unit.

Technical modification rights are reserved by the manufacturer with respect
to technical improvement.

1.2 Installation
1.2.1 Installation of the centrifuge
1.2.1.1 Unpacking the centrifuge

The centrifuge is supplied in a carton.
Open the carton, remove the cover carton and the centrifuge. The instruction manual
must always be kept with the centrifuge.

1.2.1.2 Space requirements

The centrifuge should be installed on an even and solid surface, if possible on a
laboratory cabinet / table or some other solid vibration free surface. In order to enable
a safe and smooth operation, level the centrifuge with a spirit level. The centrifuge
must be located with a minimum space of 30 cm on each side of the unit in order to
ensure necessary heat dissipation. Do not place the centrifuge next to a window or a
heater, where it could be exposed to excessive heat as the performance of the unit is
based on an ambient temperature of 23°C.

Safety regulations require that the safety area of 30 cm around the unit is marked in
order to indicate that neither hazardous substances nor persons should be within this
area during centrifugation.



1.2.1.3 Installation

1 PRODUCT DESCRIPTION

Be sure to check the following before installation:

» Check that the power supply corresponds the the information on the manufacturer’s
rating label which is mounted on the rear panel.

* The line voltage circuit breaker is 16A (type K) slow release.

* An emergency switch off is installed outside the room in order to disconnect the

power supply of the unit.

» The wooden motor shaft transport brace block has been removed.
The socket for the power cord must be easy to reach and respectively easy to

disconnect!

1.3 Technical Data

Manufacturer

Type / Model
Dimensions

Width

Depth

Height

Weight

Noise level (max.)

Max. speed

Max. volume

Max. RCF

Admissible density
Admissible kinetic energy
Electrical connection AC
Current

Connected load
Interference suppression
Test obligations

To be filled in by purchaser:

Inventory-No.:
Check-No.:

Location:

Maintenance contract:
Your service department

Your agent

120V /50/60 Hz 1 ph

10 Amps
900 Watts

HERMLE Labortechnik GmbH
Z 233 M-2

28 cm

37 cm

36 cm

15kg

60 +2.0 dB (A)

15,000 rpm

88 ml

21,380xg

1.2 kg/dm?

9.361 Nm

230V /50/60 Hz 1 ph
8 Amps
800 Watts
VDE 0871, Interference degree B
none

Labnet International

PO Box 841, Woodbridge, NJ 07095
Phone 732 417-0700, fax 732-417-1750
Email: labnet@labnetlink.com

Manufacturer reserves the right to alter product specifications without notice.



1 PRODUCT DESCRIPTION

1.4 Conformity declaration
as per annex Il A of the European Authorities’ Standards for machines (89/392/EWG)

We, the company
HERMLE Labortechnik GmbH
Gosheimer Str. 56
78564 Wehingen

declare in mere responsibility, that our product
centrifuges

of models

Z 233 M-2

as from month / year of construction 08 / 00

to which this declaration refers to, have been manufactured according to the following standards
or normative documents:

« DIN EN 61 010-1; DIN EN 61 010-2-020
« IEC 66 E (CO) 11; IEC 335-1

« EN 55022

« 89/392/EWG; 91/368/EWG; 92/31/EWG
« 93/42/EWG; 89/336/EWG; 73/23/EWG

- VDE 0871 (B)

[
|
(pmh
Wehingen, 1. November 1998 Harald Hermle
General Manager



2 OPERATION

2.1 Installation of rotors
2.1.1 Mounting and loading angle rotors
Clean the motor shaft as well as the rotor mounting boring with a clean, grease-free piece of

cloth. Place the rotor onto the motor shaft, ensuring that the cross pin or cross bar aligns
correctly with the rotor slot (see photos 1 and 2).

Photo 2: Incorrect

Hold the rotor with one hand and secure the rotor to the shaft by turning the rotor nut (1)
counterclockwise. Tighten rotor nut with enclosed T-wrench (see photo 3).

3
\

A partially loaded rotor may be used (ie an 8 place rotor with 2 or 4
tubes loaded). The load must be balanced and the tubes must be
opposite each other. See image below.

ot

Photo 4: Incorrect Photo 5: Correct




2 OPERATION

NOTE: Before operation, secure the rotor lid to the rotor by pressing the snap
connector lightly onto the rotor unt. Take care the lid is correctly placed into the
guide.

2.1.2 Setting the rotor code
Before using the centrifuge, the rotor code must be set. To set the rotor code: Open
the lid and turn the unit off. Press and hold the lid key While turning the centrifuge
on. The speed display will show the number of the set rotor type and the letters “ro”.
Turn the speed knob (2) until the appropriate code appears (see codes below). Turn
the unit off and on again to store the new code. The rotor code can be checked by
pressing the “QUICK” key while the rotor is spinning.

Rotor Description Rotor Code
C0230-2A 24 x 1.5ml (hollow, 2 piece) 59
C0230-2A 24 x 1.5 ml (solid aluminum) 87
C0230-2AH 24 x 1.5ml Hermetic (solid aluminum) 87
C0200-95 18 x 1.5ml (hollow, 2 piece) 95
C0230-9A 44 x 1.5ml (hollow, 2 piece) 88
C0230-43A 64 x 0.5ml (hollow, 2 piece) 92
C0230-55A 48 (24 x 1.5ml + 24 x 0.5ml) 88
C0230-TSA 0.2ml strip tube 4 x 8 (hollow, 2 piece) 09
C0230-HLA-RA 12 x 1.5ml Horizontal 27

2

2.1.3 Overloading of rotors:
The maximum load permitted for a rotor, which is determined by the manufacturer, as
well as the maximum speed allowed for thie rotor (see label on rotor), must not be
exceeded. Liquids to be centrifuged should have an average homogeneous density
of 1.2 g/ml or less when the rotor is spinning at maximum speed. In order to centri-
fuge liquids with a higher density, the speed must be reduced according to the follow-

ing formula:
1.2
Reduced speed n = —‘/ —— x max. speed (n__) of the rotor
higher density max
Example 12
Ney = 17 X 4,000 = 3,360rpm

If in doubt, contact the manufacturer!



2 OPERATION

2.1.4 Removing the rotor

Take off the lid of the rotor. Hold the rotor with one hand. Loosen the rotor nut with the
included T-wrench by turning it clockwise.

ATTENTION:

Do not operate the centrifuge with rotors which show any signs of corrosion
or mechanical damage. Do not centrifuge extremely corrosive substances
which could damage the rotor.

2.2 Operation
2.2.1 Power

The centrifuge has a power switch that is used to connect and disconnect the power.
The switch is located on the back panel of the centirufge.

2.2.2 Lid release

When the green control lamp (4) on the - key is on, the rotor is standing still and
the lid of tt___entrifuge is ready to open.

Press the -key (3), in order to open the lid. The green control lamp (4) turns off, as
soon as the Iid opens or the centrifuge starts.

/

4 3

2.2.3 Lid lock
After mounting and loading the rotor correctly, the lid of the centrifuge can be closed.
The centrifuge can only be started when the lid is closed correctly.
The green control lamp on the lid key will come on as soon as the lid is closed cor-
rectly.
When the rotor begins accelerating, the control lamp will turn off and the lid will be
impossible to open. In case the green control lamp is still on or flashing after press-
ing the “START” key, the lid must be opened and closed again. This safety feature
also shows that a run is already finished. When the lid of the centrifuge is closed, the
display will switch from preset to actual value. In order to check preset speed / RCF-
value and running time press the “PRESET" key



2.2.4 Pre-selection of speed/RCF

2 OPERATION

When the lid of the centrifuge is open, you can preset the requested speed or RCF by
turning the speed potentiometer (5). With the “SPEED/RCF” (6) you can switch
between speed and RCF value to be shown in the display. The green control lamps
(7) incicate which mode is activatedWhen the lid of the centrifuge is closed or during
a run, speed can be changed as follows: Press the “PRESET” key (8), hold it and at
the same time turn the speed potentiometer (5) to change the value. Maximum speed

of this unit is 15,000 rpm.

5
Maximum RPM of valid rotors

Rotor Max. Speed
C0230-2A or -2AH 15,000 rpm
C0200-95 14000 rpm

C0230-9A 14,000 rpm
C0230-43A 14,000 rpm
C0230-55A 14,000 rpm
C0230-TSA 14,000 rpm
C0230-30AH 14,000 rpm
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2.2.5 Nomogram — to convert Speed into RCF-value

CHART

to determine the relative centrifugal force (RCF-value).
This value is the multiplier to the gravitational pull of earth (g).
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Speed (x0)
(rpm) Radius
(mm)

Example:

Measure the distance in mm from the center of the rotor (radius) to the most outer part (bottom of
the tube) in the used bucket, tube rack or rotor. Set your ruler in the “radius” column to the
corresponding radius. Position the left part of your ruler to the desired speed and read off the
according RCF-values. When you know the required RCF-value, you can determine the correct
speed.

The correct value is based on the following formula:

RCF=11.18 X1 (Togg)?

RCF = Relative centrifugal force (multiplier to the gravitational pull of the earth)
r = radius in cm

n = speed (rpm)



2 OPERATION

2.2.6 Pre-selection of running time

Running time is adjustable from 1 to 60 min. or continuous.

When the lid of the centrifuge is open, running time can be preset with the “TIME”
potentiometer (9) in increments of 1 minute. During the run or when the lid is closed
you have to additionally press the key “PRESET” (10) in order to change running time
values.

The preset running time will be shown in the display (11) in minutes. The preset
running time will be stored after the run. When the lid of the centrifuge is closed, the
running time display will switch from preset to actual value.

10 1 9 12

For continuous run, turn the time potentiometer (9) clockwise to the limit stop.
The display (11) indicates continuous run with two dashes “ - -".

During continuous run, the running time passed can be read off as follows:

* Press “START” key (12).
Afterwards, running time is shown in display (11) as follows:

* First, there is symbol “h” for hours, and then the number of hours will be shown.
Afterwards, there is symbol “m” for minutes, and then the number of minutes will be

shown.
* i

Example: 1 hour 47 minutes running time passed

_Fi_.-

Continuous run Symbol “h” Number of Symbol “m” Number of Running
Press start for hours hours minutes minutes Indication
Continuous
Photo 12
ATTENTION:

In order to check the running time passed the unit must already be running for
at least one minute.
A run in continuous mode can only be finished by pressing the “STOP” key.
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2.2.7 Preselection of brake intensity and acceleration

With the “FAST/SLOW” (13) key, two different braking and acceleration intensity
profiles can be chosen.

When the “FAST” lamp is flashing, the unit acelerates and brakes quickly. When the
“SLOW?” lamp is flashing, the unit accelerates and brakes slowly and gently below
2,000rppm.

2.2.8 Keyboard — Starting the centrifuge 13

1 Opens the lid of the centrifuge when the lamp is on.
2 Press for short spins.

3 Starts the centrifuge

4 Stops the centrifuge before the preset operating time has
expired or stops the centrifuge during a continuous run.

Starting the centrifuge

Insert a correctly and fully loaded rotor and tighten it to the motor shaft. Close the lid
of the centrifuge. As soon as the lamp on the lid key is lit, the centrifuge run can be
started. Press “START” key.

ATTENTION: The rotor must to be checked and rotor nut tightened prior to
each run!

“QUICK” key - short runs

Short runs can be accomplished by pressing and holding the “QUICK” key. The
centrifuge will start and run and long as the key is presed. The running time is shown
in seconds in the time display.

2.3 Safety features
2.3.1 Imbalance detection

If a rotor is not properly loaded or balanced (see chapter 2.1.1 and 2.1.2), the drive
will turn off during acceleration and the rotor will decelerate to stand still.

When error message “1” appears in the “SPEED” display, the weight difference of the
samples is too large. Weigh out the samples exactly.
Load the rotor as described in chapter 2.1.1.
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When error message “2” appears in the “SPEED” display, the cause is usually one
of the following::

» The imbalance switch is not correctly adjusted.

* The imbalance switch is defective.

3 MAINTENANCE

3.1 Service and maintenance
3.1.1 Maintenance and cleaning

Maintenance:

Maintenance of the centrifuge is confined to keeping the rotor, the rotor chamber and
the rotor accessories clean as well as to regularly lubricating the rotor insert bolts of a
swing out rotor (if available). Vaseline, readily available, is the most suitable lubricant.
The Vaseline must be free of resin and acids. Lubricants containing molycote and
graphite are not allowed.

Please pay special attention to anodized aluminium parts. Breakage of rotors can be
caused even by the slightest damage.

If rotors, buckets or tube racks come in contact with corrosive substances, they
must be cleaned carefully and immediately. Corrosive substances include:

* Alkalis

» Alkaline soap solutions

* Alkaline amines

» Concentrated acids

» Solutions containing heavy metals

» Water-free chlorinated solvents

» Saline solutions, e.g. salt water

Cleaning:
Thorough cleaning not only has its purpose in hygiene but also in avoiding corrosion.

In order to avoid damaging anodized parts such as rotors, reduction plates etc., only
pH-neutral detergents with a pH-value of 6-8 may be used for cleaning. Alkaline
cleaning agents (pH-value > 8) must not be used.

After cleaning, please ensure all parts are dried thoroughly, either by hand or in a hot-
air cabinet (max. temperature + 50°C).

Due to humidity and not hermetically sealed samples, condensate may be formed.
The condensate must to be removed regularly from the rotor chamber with a soft
cloth.



3. MAINTENANCE

The maintenance cleaning procedure must be repeated every 10 to 15 runs or
at least once a week.

3.1.2 Glass breakage

With high g-values, the rate of glass tube breakage increases. Glass splinters have to
be removed immediately from rotor, buckets, adapters and the rotor chamber itself.
Fine glass splinters will scratch and therefore damage the protective surface coating
of a rotor.

If glass splinters remain in the rotor chamber, fine metal dust will build up due to air
circulation. This very fine, black metal dust will contaminate the rotor chamber, the
rotor, the buckets and the samples.

3.1.3 Disinfection
Should infectious material by spilled in the centrifuge, the rotor and rotor chamber
must be disinfected immediately after the run. Rotors may be autoclaved at a maxi-
mum temperature of 121°C.

The rotor and rotor chamber should be cleaned with a universal, neutral disinfection
agent, e.g. with a formalin base. A disinfection spray is most suitable in order to easily
reach all locations.

ATTENTION:

Before applying any cleaning or decontamination method other than those

recommended by the manufacturer, contact the manufacturer to ensure that
the cleaning method will not damage the unit or the rotor.

4. TROUBLE SHOOTING

4.1 Error messages: cause / solution
Preface:
The error messages are listed to help identify possible errors. The diagnosis referred to in
this chapter may not always be the right one, but is the most common cause of the error.
4.2 Lid reselase and the error message system
4.2.1 Lid release during power failure (Emergency Lid Release)

In case of power failure or malfunction, the lid of the centrifuge can be opened manu-
ally in order to retrieve your samples.

Please proceed as follows:
» Switch the centrifuge off and unplug the power cord.

* At the left side of the centrifuge housing there is a plastic plug attached to a cord.
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* Pull the plastic plug out of the housing and pull the cord to open the lid of the centri
fuge (see photo 16).

Photo 16

4.2.2 Description of the error message system
Error messages are shown in the “SPEED” display (see photo 17).
There are two different kinds of errors.
e Errors No. 1 — 49 (forced stop)
If one of these errors occur, the rotor decelerates from preset speed down to 0. As
soon as the rotor stops, the error message can be reset by opening and closing the
lid of the centrifuge.
* Errors No. 50 — 99 (emergency stop)
If one of these errors occur, the frequency converter switches off. The rotor will stop
without the brakes being applied, To reset the error, the centrifuge must be un-

plugged and then plugged in again.

In case the unit stops due to an error indication, you should restart the unit to check
whether the error occurs again.

The error message figures not listed in this chapter are currently not in use. They are
reserved for future use in completing the error message recognition program.

Example: figures are flashing

Photo 17

4.2.3 Error messages

Error No. 1: Imbalance
 Cause: Incorrect loading of the rotor (see chapter 2.1.1 and 2.1.2)
* Solution: Balance your samples
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 Cause: Incorrect adjustment of the imbalance sensor
» Solution: Imbalance sensor has to be readjusted
(call service department)

Error No. 2: Permanent imbalance signal

» Cause: Incorrect positioning of imbalance sensor

* Solution: Imbalance sensor needs to be readjusted (call service department)
» Cause: Imbalance sensor is defective

* Solution: Imbalance sensor needs to be replaced (call service department)

Error No. 25: Power failure

» Cause: Power failure while rotor was in motion
* Solution: Open and close the lid of the centrifuge, restart the unit; check tight-
ness of plug (loose contact)

Error No. 36: Relay of the frequency converter cannot be released / lid cannot
be opened

» Cause: Power board malfunction
* Solution: Call service department
» Cause: Lid of the centrifuge is jammed

* Solution: With the rotor stopped, open the lid of the centrifuge manually. Lightly
grease the lid lock. If the error occurs again, call for service.

» Cause: Lid lock is defective
* Solution: Call service department, replace lid lock

Error No. 50/ 51: Memory failure

» Cause: Internal or external memory failure

* Solution: Restart the unit. If this error occurs again, call service department;
replace control panel

Error No. 54: Wrong configuration

» Cause: Jumper is placed at the wrong position on control panel
* Solution: Replace jumper

Error No. 55: Over speed
» Cause: Speed sensor is defective

* Solution: Restart the unit. In case this error occurs again, call service depart-
ment. Possibly a loose speed magnet, fix with super glue



Error No.

e Cause:

« Solution:

Error No.

e Cause:

« Solution:

Error No.

e Cause:

« Solution;

Error No.

e Cause:
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Labnet International
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Edison, NJ 08837
Phone 888-LABNET!
Fax 732 417-1750

60:

82:

83:

84:

85:

90:

Email labnetinfo@corning.com
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Motor speed sensor signal is missing

Speed sensor is defective or cable is broken at speed sensor, possibly
loose magnet

Call service department; check speed magnet, fix with super glue

Cut off power board — frequency converter

Over current or under voltage due to power supply fluctuations
Restart the unit, take care the power supply is stable

Preset speed cannot be reached

Preset speed cannot be reached
Call service department

Over temperature frequency converter

Frequency converter cut off due to over temperature
Be sure the centrifuge is properly ventillated.

Over temperature motor

Temperature protection switch of motor turns off

Be sure the centrifuge is properly ventillated.

Motor mounting is defective, replace motor

Emergency switch off lid lock

The lid of the centrifuge has been opened while centrifuge was running
Close the lid of the centrifuge immediately. The lid should never be

opened while the rotor is in motion.

Control switch of lid lock is defective
Call service department

Technical modification rights reserved.

© HERMLE Labortechnik GmbH/Labnet International Labnet ——
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PRODUCT DESCRIPTION

1. PRODUCT DESCRIPTION

1.1 Safety instructions
A This symbol indicates safety instructions and points to potential dangerous situations. Before using
the centrifuge the first time, please read the operating manual.
Failure to follow these instructions can result in personal injury an property damage .

Intended use includes the observance of all instructions in the instruction manual and carrying out
inspection and maintenance.

1.2 Intended purpose

This Hermle centrifuge was designed only for the separation of materials or mixtures with different
density, specifically for the preparation and processing of samples from the human body in context
of an in-vitro-diagnostic use, to allow the use of in-vitro-diagnostic in accordance to its intended
purpose. The designated device and its accessories listed in the technical documentation for this
device are in accordance with Directive 98/79/EC on in-vitro-diagnostic medical devices.

Hermle centrifuges are intended exclusively for indoor use and for use by qualified personnel.

Only Hermle original rotors and accessories might be used. Any other use or intended use is
considered improper. From the resulting damage the company Hermle Labortechnik is not liable.

1.3 Brief description
The unit type Z 306 is a non refrigerated universal centrifuge, which we offer in two voltage
variations 230V or 120V.
The centrifuge can be used with swing-out and angle rotors.

All parameters are accessible via buttons and selected with the central adjuster. All pre-selected and
current values will be shown permanently on the LCD-display.

The centrifuge is powered by a maintenance-free induction motor.
Detailed technical data are in "table 1 Technical data" (see APPENDIX P.V).

1.4 Delivery package

* 1 Centrifuge Z 306
* 1 Operating Manual Z 306
*  1Rotor key

Rotor(s) / Accessories will be packed separate.

© Hermle Labortechnik GmbH 7306 _V1.14
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1.5 Operating and display elements

11 12 1
s =)
10
6
.
; |
2 ® ®
1 central adjuster run parameters
2 0-l power switch
3 LCD control panel display
4 rpm/rcf speed/ g-force
5 accel/decel acceleration- / Deceleration intensity
6 time centrifugation time
7 lid lid release
8 quick short running
9 start start centrifugation
10  stop stop centrifugation
11 prog calling stored programs
12 store program store

2 Z306_V1.14 © Hermle Labortechnik GmbH



151 LCD-Display

The following picture shows the individual elements of the LCD-display.

M1 M12 M8 M7

A-3 M13

M10 M11 M9

M2
M3
M5
M6
M4
Figure 1
Display fields:
A-1
A-2
A-3

Display field — rpm/rcf*
Display field — ,acc/dec"

Display field - time"

Messages/logos of the display fields:

M1
M2
M3
M4
M5
M6
M7

,Close* M8
Lopen* M9
Jotor M10
Rotor-No. M11
Jpm* M12
Jcf M13
,accel*

1.6 Signs and indications of the centrifuge

1.6.1 General

decel”
Jadius”
Jprogram®
Lerror*
Service”

hms

E Instructions for disposal (see chapter 6, P. 28)

—

[E] Direction of rotation — clockwise rotation for the rotor drive

@ Reference for loading rotors

© Hermle Labortechnik GmbH
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1.6.2 Product-nameplate (Example)

Hermle Labortechnik GmbH
Siemensstr.25  D-78564 Wehingen
TYPE: Z36HK REF: 302.00 V01
SN: 58105001 1] 2010
MAX. DREHZAHL: 30000 1/min.  KIN. EN.: 50880 Nm

unis: 120 VAC 1 15.8A, 50/60Hz  P: 1,6KW

(i Ce€

Made in Germany —

~

Company address:
TYPE:

REF:

SN:

il

MAX. Drehzahl:
KIN. EN.:

Ui

(1]

g3

Hermle Labortechnik GmbH, Siemensstr. 25, D-78564 Wehingen

Type designation of the product

Order no. of the product

Serial number of the product

Date of manufacture

max. allowed speed of the unit

max. kinetic energy with corresponding rotor

Allowable voltage / max. current / frequency

Electrical input power

Before operating, read the operating manual!

Labeling, standards and guidelines that are considered

Z306_V1.14
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1.6.3 Warning and information signs

Warning

Four carrier must b used at all Four carrier must be used at all times on four place swing out rotors or
Wit e ol damage will occur to the centrifuge. Such damage will not be covered
centrifuge. Such damage will not be under the product warranty.

covered under the product warranty.

Attention!!

Check the fastening
of the rotor nut before each run.

Achtungl Attention! Check the fastening of the rotor nut before each run.

Vor jedem Lauf Befesti-
gungsschraube auf festen Sitz pruefen.

Vor manueller Entriegelung oder 6ffnen
des Gehauses Netzstecker Ziehen!

TAKE OFF MAINS PLUG before opening

Take off mains plug before opening the housing or the emergency release

the housing or the emergency release!

RETIREZ LE CORDON
avant toute intervention
a l'interieur de I'appareil

1.6.4 Danger, precautions and warranty

A This device may only be operated by trained specialist stuff. They must have carefully read

the operating manual and be familiar with the function of the device.

To protect people and environment the following precautions should be observed:

© Hermle Labortechnik GmbH

During centrifugation, the presence of people and the setting up of hazardous materials is
prohibited within 30 cm around the centrifuge according to the regulations of EN 61010-2-
020.

The HERMLE Z 306 is non explosion-proof and must therefore not be operated in explosion-
endangered areas or locations. Centrifugation of flammable, explosive, radioactive, or such
substances, which chemically react with high energy, is strictly prohibited. The final decision
on the risks associated with the use of such substances is the responsibility of the user of the
centrifuge.

Never spin toxic or pathogenic material without adequate safety precautions, i.e.
centrifugation of buckets / tubes without or with defective hermetic sealings is strictly
prohibited. The user is obliged to perform appropriate disinfection procedures in case
dangerous substances have contaminated the centrifuge and or its accessories. When
centrifuging infectious substances, always pay attention to the General Laboratory
Precautions. If necessary, contact your safety officer!

It is prohibited to run the centrifuge with rotors other than listed for this unit.

Under no circumstances open the lid of the centrifuge while the rotor is still running or rotating
with a speed of > 2m/s

Z306_V1.14
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1.6.5 Following rules must strictly be adhered to:

. Do not operate the centrifuge in case itis not installed correctly.

. Do not operate the centrifuge when dismounted (e.g. without housing).

. Do not run the centrifuge when mechanical or electrical assembly groups have been
tampered with unauthorized persons.

. Do not use accessories such as rotors and buckets, which are not exclusively approved by
HERMLE Labortechnik GmbH, except commercially available centrifuge tubes made of glass
or plastic.

. Do not spin extremely corrosive substances, as they may cause material damages and impair

mechanical resistance.

. Do not operate the centrifuge with rotors or buckets, which show any signs of corrosion or
mechanical damage.

The manufacturer is responsible for safety and reliability of the centrifuge, only if:
. the unit is operated in accordance with this instruction manual.

. modifications, repairs or other adjustments are performed by HERMLE-authorized personnel
and the electrical installation of the related location corresponds to the IEC-regulations.

1.6.6 Warranty

The centrifuge has been subjected to thorough testing and quality controls. In the unlikely case of
any manufacturing faults occurring, the centrifuge and rotors are covered by warranty for a period of
two years from date of delivery. This warranty becomes invalid in case of mishandling, damage and
negligence and further in case of usage of inappropriate spare parts and / or accessories or
unauthorized modification of the unit.

Technical modification rights are reserved by the manufacturer in respect to technical
improvement!

6 7306_V1.14 © Hermle Labortechnik GmbH
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1.7 Installation of the centrifuge
1.7.1 Unpacking the centrifuge

Model Z 306 is supplied in a carton.

Remove the strap retainer, open the carton and remove the centrifuge. The instruction manual must
always be kept with the centrifuge!

1.7.2  Space requirements
A The centrifuge should be installed on an even solid surface, if possible on a laboratory cabinet /
table or some other solid vibration free surface.

During centrifugation, the centrifuge must be placed in a way, that there is a minimum space of
30 cm on each side of the unit according to the standards EN 61010-2-020.

Do not place the centrifuge next to a window or a heater, where it could be disposed to excessive
heat, as the performance of the unit is based on an ambient temperature of 23°C.

1.7.3 Installation

Follow these steps:

¢ Check whether power supply corresponds with the one named on the manufacturer's rating label,
which is mounted on the rear panel.

* The line voltage circuit braker is max. 10 A (type K) slow release for commonly used instruments.

* In case of emergency, there must be an emergency switch off installed outside the room in order to
disconnect the power supply of the unit.

¢ Connect the centrifuge with the mains.
(The socket for the power cord must be easy to reach respectively easy to disconnect).
Switching it on using the mains power switch (1).
Open the lid by using the button LID.

» Remove the transport securing device of the motor.

© Hermle Labortechnik GmbH 7306 _V1.14
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1.8 Basic adjustments

At commissioning of the centrifuge, you have the options to make the following basic settings:
Acoustic signal turn on / off
Keyboard sound turn on -/ off
Volume pre-selection of sound signal
Song selection of sound signal ,end of run*

1.8.1 Access to mode ,,Operating Data“

If the centrifuge is still turned off, press simultaneously the keys ,time“ (6) and ,lid" (7) and turn on
the main switch of the centrifuge. Now release both keys again. As a result a display test is executed
for approx. 5 seconds. All possible indications will appear at the same time (see Figure 2).

Figure 2

Attention:

- Please notice that you must enter the program as described under point 1.8.1 to
change the adjustments of the points 1.8.2 - 1.8.6. After you have stored the
settings you change the normal program mode again by switch off the centrifuge
for a short while.

- All changed settings must be confirmed by the key ,start* (9). As an optical
confirmation appears the word ,,store” in the display ,rpm/rcf“(A-1) - Only then
the pre-selections are valid! (see figure 3)

A-1

Figure 3

8 Z306_V1.14 © Hermle Labortechnik GmbH
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1.8.2 Sound signal turn on / off

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accel/decel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
,L". with the adjusting knob (1). As a result appear in the display ,rpm/rcf* (4) the words ,On Sound".
If you press the key ,rpm/rcf* (4) now, the word ,On" flashes and you can switch off the sound with
the adjusting knob (1) (see figure 4).

After you have stored the settings you changed to the normal program mode again by switch off the
centrifuge for a short while.

A-2

A-1

Figure 4

1.8.3 Volume pre-selection of sound signal

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accelldecel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
,U" with the adjusting knob (1). As a result appear in the display ,rpm/rcf (A-1) the words ,Vol=0-
9/Sound. After pressing the key ,rpm/rcf* (4), you can adjust the desired volume between 0 (low)
and 9 (loud) with the adjusting knob (1) (see figure 5).

After you have stored the settings (see 1.8.1) you changed to the normal program mode again by
switch off the centrifuge for a short while.

A2

A-1

Figure 5

© Hermle Labortechnik GmbH Z306_V1.14
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1.8.4 Song selection for sound signal - end of run

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accelldecel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
,G". with the adjusting knob (1). As a result appears in the display ,rpm/rcf (A-1) the word |,
SonGo/Sound". After pressing the key ,rpm/rcf* (4), you can select a song with the adjusting knob
(2). (see figure 6).

After you have stored the settings (see 1.8.1) you changed to the normal program mode again by
switch off the centrifuge for a short while.

rpm/rcf acc/dec

A-1 4 5 1

Figure 6
1.8.5 Keyboard sound turn on- / off

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accel/decel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
b with the adjusting knob (1). As a result appears in the display ,rpm/rcf* (A-1) the word
,ON/BEEP*. After pressing the key ,rpm/rcf* (4), you can turn the keyboard sound (On) or (Off) with
the adjusting knob (). (see figure 7).

After you have stored the settings (see 1.8.1) you changed to the normal program mode again by
switch off the centrifuge for a short while.

A2

A-1

Figure 7
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1.8.6 Call up operating data (by skilled personnel or service engineer only!)

In the mode ,Basic Adjustments“ you can call up the operating data of the centrifuge. Please
proceed as described under point 1.8.1 to enter this program mode. Press the key ,accel/decel” (5).
In the display ,accel/decel” (A-2) flashes the word ,service".

With the adjusting knob (1) the different information can be called up:

A = previous starts of the centrifuge
H = previous operating hours

S = software version

r = converter software

E = list of previous error massage

h = running time of the motor

The list of the last 99 error messages can be looked over by pressing the key ,rpm/rcf* (4) and scroll
through it by the adjusting knob (1). The respective error codes appear in the display ,rpm/rcf* (A-1).
Please look up in ,Table 5: error messages” (see APPENDIX S. IX).

Here as well you must shortly switch off the centrifuge for changing to the normal program mode
again.

Figure 8

© Hermle Labortechnik GmbH Z306_V1.14
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12

2. OPERATION

2.1Mounting and loading angle rotor

211

212

Installation of rotors

Clean the drive shaft as well as the collet with a clean, grease-free piece of cloth. Place the rotor
onto the drive shaft. (see figure 9) Take care that the rotor is fully installed onto the motor shatt.

Figure 9

Hold the rotor with one hand and secure the rotor to the shaft by turning the fixing nut clockwise.
Tighten fixing nut with enclosed Allen key (see figure 10)

Figure 10 Figure 11

ATTENTION: For safety always ensure that rotor fixing screw is tightened before each
run!! (see figure 10)

Loading angle rotors

Rotors must be load symmetrically and with equal weight (see figure 12+13). The adapter may only
be load with the appropriate vessels. The weight differences between the filled vessels are as low as
possible to keep. Therefore we recommend to weighting with a balance. This reduces the wear of
drive and the acoustic operating noise.

On each rotor is designated how large the maximum load per hole is. (It is allowed to operate e.g. a
12-place-rotor with 2 or 4 loaded tubes only. But the loaded borings must be opposite each other).
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Figure 12: wrong Figure 13: correct (4 tubes)

Loading swing out rotors

Loading of the buckets / vessels must be made in accordance to figure 15

It is allowed to operate e.g. a 4-place-rotor with 2 loaded buckets only. But the loaded buckets must
be opposite to each other. Make sure that the unloaded buckets also be put inside the rotor (see
figure 14 and 15).

In principle swing out rotors may not be taken in operation until all buckets or racks are put
into the rotor.

The bolts at the rotor must be greased with the HERMLE High EF oil (Order No. 34-5147). The
sample tubes have to be filled evenly by eye and put into the drillings or tube racks The weight
difference of the loaded buckets should not exceed approx. 1,0 g.

A ATTENTION!

Swing out rotors may be taken in operation only if all locations are filled in with either four
buckets or four carriers — do not mix buckets and carriers up!!

Figure 14: wrong Figure 15: correct

A ATTENTION!

Do not operate the centrifuge with rotors or buckets which show any signs of
corrosion or mechanical damage.

Do not operate with extremely corrosive substances, which could damage the rotor
and buckets.

In case of any questions, please contact the manufacturer!

© Hermle Labortechnik GmbH 7306 _V1.14
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2.1.4 Loading and overloading of rotors
All approved rotors are listed with their maximum speed and maximum filling weight in ,table 2:
permissible net weight” (see APPENDIX P. VI).

The maximum load permitted for a rotor, which is determined by the manufacturer, as well as the
maximum speed allowed for this rotor (see label on rotor), must not be exceeded. The liquids the
rotors are loaded with, should have an max. homogeneous density of 1,2 g/ml or less when the rotor
is running at maximum speed.

In order to spin liquids with a higher density, the speed has to be reduced according to the following

formula:

_ 1.2
Reduced speed nyeg = /—higher density X max. speed (Nmax) Of the rotor
Example:
1.2
Need = /T X 4.000 = 3.360 rpm

If In case of any questions, please contact the manufacturer!
2.1.5 Removing the rotor

Untighten the rotor fixing nut complete (2. screw over the stiff point) and lift the rotor vertical out of the
centrifuge. (See figure 10 and 11)
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2.2 Lid

221

2.2.2

OPERATION

Lid release

After the run, respectively closing the lid of the centrifuge, it appears in the display ,rpm/rcf‘(A-1) the
word ,close" (M1). If there is a rotor in the centrifuge, it appears additional the word ,rotor* (M3), as
well as the code number of the respective rotor, which is in the centrifuge i. e. ,221.28" (M4). If there
is no rotor in the centrifuge it flashes the word ,rotor* (M3) and additional the word ,no* (M4). ). By
pressing the key ,lid"* (7) you can release the lid of centrifuge. As soon as the electromagnetic lid is
completely released, it appears the word ,open” (M2). Now you can open the lid of the centrifuge.

All with number marked passages refer to figure 16

M2 M4 A M3 M1

rpm/rcf

Figure 16

During the run you can call up the rotor type at any time by pressing the key “lid” (7).

Lid lock

The lid must be pressed down. An electromagnetic lid lock closes the lid, at the same time
disappears the word ,open“ (M2).

As a sign that the centrifuge is ready for starting it appears in the display ,rpm/rcf‘(A-1) the word
,close” (M1). Simultaneously it appears in that display the word ,rotor* (M3), as well as the code
number of the rotor, which is in the centrifuge i. e. ,nr 22x.xx" (M4). With that all rotor specifically
data, like e. g. max. speed, acceleration etc., are adopted.

All with number marked passages refer to figure 16

A ATTENTION: Don't grip your fingers between lid and device or locking mechanism

when closing the lid!

© Hermle Labortechnik GmbH Z306_V1.14
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2.3 Preselection

231

2.3.2

Preselection of speed / RCF-value

Through the key ,rpm/rcf* (4) this pre-selection is activated. By pressing the key once the word ,rpm*
(M5) flashes. By pressing the key once again the pre-selection of the centrifugal forces may be
chosen. Then it appears the flashing word ,rcf* (M6). You can set the desired values with the
adjusting knob (1). In the display (A-1) the regulated value is shown permanently, before, during and
after the run.

All with number marked passages refer to figure 17

M5 A1 M6

rpm/rcf

Figure 17

As long as no rotor is inserted, the speed is adjustable between 200 rpm and maximum revolution of
the centrifuge.

If there is a rotor in the centrifuge the speed can only be pre-selected until the maximum permissible
revolution of that rotor. It is the same with the pre-selection of the RCF-value. The setting range is
between 20 xg and the maximum permissible centrifugal force of the rotor.

See ,table 3: max. speed and RCF-values for permissible rotor* (see APPENDIX P. VIl). There are
listed all important values.

ATTENTION:

Please also check the maximum permissible revolutions of your test tubes! (Producer
Indication)

Preselection of running time

The running time can be pre-selected in three different ranges from 10 seconds up to 99 hours 59
minutes.

1. Range from 10 seconds up to 59 minutes 50 seconds in steps of 10 seconds

2. Range from 1 hour up to 99 hours 59 minutes in steps of 1 minutes

3. Range continuous run ,cont”, which can be interrupted by the key “stop” (10).

The running time can be pre-selected with the lid open or closed.

To activate the setting of the running time press the key ,time“ (6).
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In the display ,time" (A-3) flashes the indication ,m : s“ or ,h : m“, depending on the previous
setting.

To set the desired value use the adjusting knob (1). After exceeding of 59 min 50 sec the indication
changes automatically into ,h : m“. After exceeding of 99 hours 59 min the word ,cont” appears in
the display ,time” (A-3). That continuous run can only be interrupted by pressing the key ,stop” (10).
The time countdown as soon as the set speed is reached.

The display shows always the remaining running time. (see figure 18)
All with number marked passages refer to figure 18

A3

Figure 18

2.3.3 Preselection of brake intensity and acceleration

Through the key ,accel/decel” (5) this function is activated.

By pressing the key once the word ,accel* (M7) flashes in the display ,accel/decel* (A-2). The
desired acceleration can be pre-selected by the adjusting knob (1). The value 0 is equivalent to the
lowest and the value 9 to the highest acceleration.

By pressing the key ,accel/decel” (5) twice, in the display ,accel/decel* (A-2) indicates the word
.decel“ (M8). Now the desired brake intensity can be pre-selected by the adjusting knob (1). The
value 9 is equivalent to the shortest and the value 0 to longest possible brake time.

All with number marked passages refer to figure 19

See table 4: acceleration and deceleration times* (APPENDIX P. VIII). There are shown the
acceleration and deceleration times for the acceleration and deceleration stages 0 to 9 for
permissible rotors.

M7

5 1

Figure 19
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2.4 Radius correction

If you use adapters or reducers it could change the centrifugal radius of the respective rotor. In that
case you can correct the radius manually. Please proceed as follows:

Press the key ,time" (9) and the key ,prog“ (11) at the same time and hold them.

In the display ,time" (A-3) appears the word ,radius” (M9). By the adjusting knob (1) you can pre-
select then the respective radius correction (see table 6, APPENDIX P. X) in steps of 0,1 cm.

As soon as you have set a radius correction the word radius* (M9) appears. This hint is as long
visible as you put the radius correction back to 0 again.

All with number marked passages refer to figure 20

A-3

Figure 20

2.5 Program

2.5.1 Storage of programs

18

You can store up to 99 runs with all relevant parameters, incl. the used rotors. You can use any free
program number and call it up again.

Put the needed rotor into the centrifuge. By pressing the key ,prog” (11) in the display ,time“ (A-3)
appears the word ,program” (see figure 21). With the adjusting knob (1) you can chose the desired
program number.

If a program number is already occupied in the display ,rpm/rcf* (A-1) will appear the words ,rotor”
(M3) and ,22x.xx"“ (M4) (see figure 21). In case of free program numbers it appears 0.

A1 M3 M4

Figure 21
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Close the lid of the centrifuge. Now proceed as already described to set all important run
parameters. If the lid isnt closed when storing the programm, in the display "rpm/rcf' (A-1) flashes
alternately the word "FirSt" and "CLOSE Lid" (see figure 22). If you want to start the run without
storing the programm, in the display "rpm/rcf' (A-1) flashes alternately the word "First" and "PrESS
StoreE" (see figure 23).

Figure 22 Figure 23

Recall of stored programs

To recall stored programs press the key ,prog” (11) while the lid is already closed. Inside the display
Jdime" (A-3) appears ,programm --“(M10). With the adjusting knob (1) you pre-select the desired
program number.

In the respective displays there will appear the stored values for that program.

If there is not the right rotor inside the centrifuge for the pre-selected program, in the display
Jspmircf* (A-1) flashes the word ,rotor* (M3). At the same time the word ,FALSE" and the stored
rotor number ,22x. xx* (M4) will flashing by turns.

All with number marked passages refer to figure 24.

A1 M4

M10

"
12

Figure 24

Leaving program mode

To leave the program mode just press the key ,prog* (11). Then inside the display ,time* appears
the word ,programm".

Set the display to ,programm--* (M10) with the adjusting knob (1).

All with number marked passages refer to figure 24.

© Hermle Labortechnik GmbH Z306_V1.14

19



OPERATION

20

2.6 Starting and stopping the centrifuge

2.6.1

2.6.2

Starting the centrifuge

You can start the centrifuge either with the ,start" key (9) or the ,quick" key (8).

By the ,start" key (9) you can start stored runs or runs with manually pre-selected parameters.

When the respective pre-selected running time has ended then the centrifuge will stop automatically.
By the ,quick” key (8) you can start runs, which will last just a few seconds.

By pressing the ,quick” key (8) the centrifuge accelerates up to the pre-selected revolution.

In the display ,time* (A-3) the passed running time is indicated from the date of pressing the ,quick”
key (8).

By releasing the ,quick” key (8) the centrifuge stops and the running time is indicated until the
opening of the lid.

All with number marked passages refer to figure 25

Figure 25

The ,,STOP key

By the ,stop* key (10) (see figure 26) you can interrupt the run at any time. After pressing the key the
centrifuge decelerates with the respective pre-selected intensity down to stand still.

Figure 26
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2.7 Imbalance detection
In case of the rotor not being equally loaded, the drive will turn off during acceleration. The rotor
decelerates to stand still.

When in the display “time” (A-3) the word “error” (M11) together with the number “01" appear, the
weight difference of the samples is too huge. Weigh out the samples exactly!

Load the rotor as described in chapter 2.1.1 and 2.1.2.

When inside the display “time” (A-3) the word “error” together with the number “02* (see figure 27)
appear, there could be following reasons: The imbalance switch is defective.

M11

Figure 27

© Hermle Labortechnik GmbH Z306_V1.14
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3. Maintenance

3.1 Maintenance and cleaning

311

22

General

Care:

Maintenance of the centrifuge is confined to keeping the rotor, the rotor chamber and the rotor
accessories clean as well as to regularly lubricating the rotor insert bolts of a swing out rotor (if
available).

The most suitable lubricant is the offered HERMLE High TEF oil — Order no.: 34-5147.
Lubricants containing molycote and graphite are not allowed.

Please pay special attention to anodized aluminum parts. Breakage of rotors can be caused even by
slightest damages.

In case of rotors, buckets or tube racks getting in touch with corrosive substances the concerned
spots have to be cleaned carefully.

Corrosive substances are for instance: alkalis, alkaline soap solutions, alkaline amines,
concentrated acids, solutions containing heavy metals, water-free chlorinated solvents, saline
solutions, e.g. salt water, phenol, halogenated hydrocarbons.

Cleaning - units, rotors, accessories:

Turn the device off and disconnect it from the power supply before you begin any cleaning or
disinfecting. Do not pour liquids into the housing interior.

Do spray disinfectant on the device.

- Thorough cleaning not only has its purpose in hygiene but also in avoiding corrosion based on
pollution.

- Inorder to avoid damaging anodized parts such as rotors, reduction plates etc., only pH-neutral
Detergents with a pH-value of 6-8 may be used for cleaning. Alkaline cleaning agents (pH-value
> 8) must not be used.

- After cleaning, please ensure all parts are dried thoroughly, either by hand or in a hot-air cabinet
(max. Temperature + 50°C).

- It is necessary to coat anodized aluminium parts with anti-corrosion oil regularly in order to
increase their life-spans and reduce corrosion predisposition.

- Due to humidity or not hermetically sealed samples, condensate may be formed. The
condensate has to be removed from the rotor chamber with a soft cloth regularly.

The maintenance procedure has to be repeated every 10to 15 runs, but at least once a week!

- Connect the unit to the power supply, after the equipment is completely dry.

- Do not carry out disinfection with UV-, beta- and gamma-rays or other high energy radiation.
- Metal rotors can be autoclaved.

- Rotor lid and adapters can also be autoclaved (max. 121°C, 20 min).

- The tube racks are made of PP and cannot be autoclaved at 134°C.
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3.1.2

3.1.3

3.1.4

3.15

MAINTENANCE

Cleaning and disinfection of the unit

Open the lid before you turn off the unit. Disconnect it from the power supply.

Open the rotor nut by turning the rotor key counter clockwise.

Remove the rotor.

For cleaning and disinfection of the unit and the rotor chamber using the above mentioned

cleaner.

5. Clean all accessible areas of the device and its accessories, including the power cord with a
damp cloth.

6. Wash the rubber seals and rotor chamber thoroughly with water.

7. Rub the dry rubber seals with glycerol or talc to prevent these to becoming brittle. Other
components of the unit, e.g. the lid lock, motor shaft and rotor must not be greased.

8. Dry the motor shaft with a soft, dry and lint-free cloth.

9. Control the unit and accessories for damage.

Howbh e

Remove at least every six months adherent dust from the ventilation slots in the centrifuge by using
a soft brush.

Cleaning and disinfection of the rotor

Clean and disinfect the rotors, rotor lids and adapters with the above mentioned cleaner.

Use a bottle brush to clean and disinfect the rotor bores.

Rinse the rotors, rotor lid and adapter with clear water. Particular the drillings of angle rotors.
For drying of the rotors and accessories set them on a towel. Place the angle rotors with bores
down, to dry them to.

5. Dry the rotor cone with a soft, dry and lint-free cloth and look for damage. Do not grease the
rotor cone.

Hwbd e

Disinfection of aluminum-rotors

In case of infectious material spilling into the centrifuge, the rotor and rotor chamber have to be
disinfected right after the run. Rotors may be autoclaved at a maximum temperature of 121°C.

Disinfection of PP-rotors

Autoclaving
The recommended time for autoclaving: 15— 20 min at 121°C (1 bar)

ATTENTION: The sterilization time of 20 min. must not be exceeded. Sterilization again and
again will cause reduction of the mechanical resistance of the plastic material

Before the autoclaving the PP-rotor and adapter must thoroughly be cleaned to avoid the burning in
of dirty residues.

You can disregard the consequences of some chemical residues to plastic materials at ambient
temperatures. But at the high temperatures of the autoclaving those residues may corrode and
destroy the plastic. The objects must be thoroughly washed up with distilled water after the cleaning
but before the autoclaving. Residues of any cleaning liquids may cause fissures, whitening and
stains.

Gas sterilization

Adapters, bottles and rotors may be gas sterilized with Ethylenoxyd. According to the duration of the
application you may give long enough an airing to the items after the sterilization and before using
them again.

© Hermle Labortechnik GmbH 7306 _V1.14
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A ATTENTION: Because the temperature may rise during the sterilization, rotors, adapters and
bottles must not be closed respectively must be totally unscrewed

Chemical sterilization
Bottles, adapters and rotors may be treated with the usual liquid disinfectants.

ATTENTION: Before applying any other cleaning resp. Decontamination method than
recommended by the manufacturer, contact the manufacturer to ensure that it will not
damage the unit or the rotor.

3.1.6 Glass breakage

With high g-values, the rate of glass tube breakage increases. Glass splinters have to be removed
immediately from rotor, buckets, adapters and the rotor chamber itself. Fine glass splinters will
scratch and therefore damage the protective surface coating of a rotor. If glass splinters remain in
the rotor chamber, fine metal dust will build up due to air circulation. This very fine, black metal dust
will extremely pollute the rotor chamber, the rotor, the buckets and the samples.

If necessary, replace the adapters, tubes and accessories to avoid further damages. Check the rotor
bores regularly for residues and damages.

ATTENTION: Please check the relevant specifications of the tubes centrifuges with the
manufacturer!

3.2 life time of rotors, round and rectangular buckets, accessories
Rotors and rotor lid made of aluminum or stainless steel, have a operating time of max. 7 years from
first use.

Transparent rotor lids and caps made of PC or PP as well as rotors, tube racks and adapters of PP
have a maximum operating time up to 3 years from first use.

Condition for the operating time:

Proper use, damage-free condition, recommended care.
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TROUBLE SHOOTING

4. Trouble Shooting

4.1Error messages: Cause / Solution

The error messages are listed to help localize possible errors faster.

The diagnose referred to this chapter may not always be the case, as they are only theoretically
occurring errors and solutions.

Always, please keep us informed about any kind of error occurring, which is not listed in this chapter.
Only through your information we are able to improve and complete this operation manual.

Many thanks in advance for your support.

HERMLE Labortechnik GmbH

4.2 Survey of possible error messages and their solutions
4.2.1 Lid release during power failure (Emergency Lid Release)

In case of power failure or malfunction, the lid of the centrifuge can be opened manually in order to
protect your samples.

Please proceed as follows (see Figure 28):

A + Switch the centrifuge off and unplug the power cord, wait until the rotor stands still (this
may take several minutes)
At the right side of the centrifuge there is a plastic stopper (Figure 26). Remove this stopper,
which is connected to the lid lock, horizontally from the housing until the centrifuge lid opens.
+ Now open the lid of the centrifuge.

Figure 28

© Hermle Labortechnik GmbH Z306_V1.14
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4.2.2 Description of the error message system

The error message ,error* (M11) is shown in the ,time" (A-3) display (see figure 29). Detailed
information about possible error messages are in ,table 5: error messages" (see Appendix P.IX).

M11

Figure 29

7306 V1.14
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REPAIR

5. Receipt of centrifuges to repair

A Health risk from contaminated equipment, rotors and accessories
In case of returning the centrifuge for repairing to the manufacturer, please notice the following:

The centrifuge must be decontaminated and cleaned before the shipment for the protection of
persons, environment and material.

Decontamination certificate at goods return delivery (see APPENDIX P. XIV)
We reserve the right to accept contaminated centrifuges.

Further on all costs occurred for the cleaning and disinfection of the units will go to the debit of the
customer’s account.

© Hermle Labortechnik GmbH 7306 _V1.14
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6. TRANSPORT, STORAGE AND DISPOSAL

6.1 Transport

Before transporting, take out the rotor.
Only transport the unit in the original packaging.

Use a transport aid for transporting over longer distances to fix the motor shaft.

Air temperature

rel. humidity

Air pressure

General transportation

-25 bis 60 °C

10 bis 75 %

30 bis 106 kPa

6.2 Storage

During storage of the centrifuge the following environmental conditions must be observed:

Air temperature

rel. Humidity

Air pressure

in transport packaging

-25 bis 55 °C

10 bis 75 %

70 bis 106 kPa

6.3 Disposal

In the event of disposing of the product, please observe the applicable legal regulations.

Information on the disposal of the electrical and electronic devices in the European

Community:.

The disposal of the electrical devices is regulated within the European Community by national
regulations based on EU Directive 2002/96/EC pertaining to waste electrical and electronic

equipment (WEEE).

In accordance with this, any devices delivered after 13/08/2005 on a business-to-business basis,
which includes the product, may no longer be disposed of in household waste. To document this
they have been marked with the following identification:

i

Because disposal regulations may differ from one country to another within the EU please contact

your supplier if necessary.

Z306_V1.14
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EC - Conformity Declaration
EG Konformitatserklarung
EC Conformity Declaration

C€

Hermle Labortechnik GmbH - Siemensstr. 25 - D-78564 Wehingen — Germany

Das bezeichnete Produkt entspricht den einschlagigen grundlegenden Anforderungen der aufgefiihrten EG-Richtlinien und
Normen. Bei einer nicht mit uns abgestimmten Anderung des Produktes oder einer nicht bestimmungsgeméaRen Anwendung
verliert diese Erklarung ihre Gilltigkeit.

The Product named below fuffills the relevant fundamental requirements of the EC directives and standards
listed. In the case of unauthorized modifications to the product or an unintended use this declaration
becomes invalid.

Produkttyp
Product type

Laborzentrifugen mit Zubehdr nach ,,IVD (sonstige Produkte)”
Laboratory centrifuge with accessories to “IVD (other device)”

Typenbezeichnung
Type designation

Z 206 A; Z 233 M-2; Z 306; Z 326; Z 366; Z 383; Z 400; Z 513,
2216 MK; Z 32 HK; Z 326 K; Z 36 HK; Z 383 K; Z 400 K; Z 513 K

Einschlagige EG-Richtlinien / Normen
Relevant EC directives / standards

RL 98/79/EG ; 2006/95/EG ; 2004/108/EG
EN 61010-1:2011-07; EN 61010-2-020 :2007-03; EN 61010-2-101:2003-09
DIN EN I1SO 14971:2012-10; DIN EN ISO 13485:2012-06

o
A

Wehingen, den 01.10.2012 Alexander Hermle

Geschéftsfiithrer, Managing Directo
Konformitatserklarung Gerate IVD 03-2012
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Table 1: Technical Data

Weight without rotor 30 kg

max. speed 14000 min*

max. volume 4 x 100 ml

max. RCF 18626 x g

allowable density 1,2 kg/dm®

allowable kinetic energy 5595 Nm ( Rotor 221.17 V03)

Mains power connection AC 230V /50Hz1ph 120V /60 Hz 1 ph
Voltage fluctation +10 % +10%
Current consumption 1,3A 2,4 A
Power consumption 0,24 KW 0,3 KW
Radio interference IEC 61326-1

Audit requirement (BGR 500) no

Ambient conditions (EN/IEC 61010-1)

Environement for indoor use only

High Use up to an altitude of 2000 m above MSL
Ambient temperature 2°Cupto 35°C

Max. relative humidity Max. relatve humidity 80 % for temperatures up to 31°C,

decreasing linearly to 50% relative humidity up to 35°C
Overvoltage category (IEC 60364-4-443) Il

Degree of contamination 2
Class of protection I

Not suitable for use in hazardous environements
EMV EN/IEC FCC Class B EN/IEC FCC Class B
Interference emission, noise immunity 61326-1 61326-1

Category B Category B

Noise level (depending on the rotor) < 63dB(A)
Write from operator
Inventory-No.:
Monitoring-Nr.:

Environement

Maintenance contract:

HERMLE Labortechnik GmbH or dealer service office
Siemensstrasse 25

responsible service ofice 78564 Wehingen

Tel.: (49)7426 / 96 22-17

Fax: (49)7426 / 96 22-49

responsible dealer
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Table 2: Permissible net weight

Rotor number Max. speed Permissible

net weight
220.50 V08 3500 min-1 4x2009
220.72 V06 4000 min-1 4x465¢g
220.87 09 14000 min-1 24x349
220.87 V10 14000 min-1 24x349
221.54\02 6000 min-1 300g
221.55 V02 6000 min-1 432 g
221.12\V03 4500 min-1 4x340¢g
221.16 VO3 4500 min-1 2x400¢g
221.17\03 12000 min-1 30x3449
221.19 V02 4500 min-1 30x32g
221.24\02 3250 min-1 2x70¢g
221.25\V03 5000 min-1 6x110¢g
Vi 7306_V1.14
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Table 3: Max. speed and RCF-values for permissible rotors

Rotor number Max. speed RCF

value
220.50 V08 3500 min-1 1424 xg
220.72 \06 4000 min-1 3885 xg
220.87 V09 14000 min-1 18626 xg
220.87 V10 14000 min-1 18626 xg
221.54\02 6000 min-1 4427 xg
221.55 V02 6000 min-1 4427 xg
221.12\03 4500 min-1 3350 xg
221.16 V03 4500 min-1 2716 xg
221.17\V03 12000 min-1 15133 xg
221.19 V02 4500 min-1 2830 xg
221.24\02 3250 min-1 1700 xg
221.25\03 5000 min-1 3801 xg

© Hermle Labortechnik GmbH
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Table 4: Acceleration and deceleration times

Vil

Acceleration values Deceleration values
Rotor number level 0 level 9 level 0 level 9
220.50 V08 110 14 250 19
220.72 V06 110 14 170 17
220.87 V09 200 22 230 35
220.87 V10 200 25 230 35
221.54 V02 102 11 167 14
221.55 V02 101 11 206 14
221.12 V03 110 14 170 19
221.16 V03 230 25 340 26
221.17 V03 250 27 280 34
221.19 V02 157 19 370 20
221.24\V02 95 12 230 15
221.25 V03 206 24 870 30
in seconds
Accelertaion time Decelertaion time
from 0 min™ -> U ey from Ugy -> 0 min™

Z306_V1.14
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Table 5: Error messages

Error-No.:  |Description
1 Imbalance arose
2 Imbalance sensor is defective
4 Imbalance switch has been activated for longer than 5 seconds
8 Transponder in the rotor is defective
14 Leap of speed is too big between two measurements

CLOSE lid
33 Open lid while motor is running
40 Communication with frequency converter disturbed during start
41 Communication with frequency converter disturbed during stop
42 Short circuit in the frequency converter
43 Undervoltage frequency converter
44 Overvoltage frequency converter
45 Over temperature frequency converter
46 Over temperature motor
47 Over current frequency converter
48 Timeout between control unit and frequency converter
49 Other error frequency converter
55 Overspeed
99 Rotor is not allowed in this centrifuge

FALSE Inserted rotor does not exist in the program
rotor no  |Rotor is not detected

© Hermle Labortechnik GmbH Z306_V1.14
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Tabelle 6: Radius correction

Rotor no. Adapter/Tube- Radius Correction
rack Order no. (cm) (cm)
Swing out rotor 605.004 146 9
220.72 V04 ' ’
605.005 14,6 0,0
605.000/001 14,2 -0,4
705.002 14,0 -0,6
705.003 14,0 -0,6
705.005 13,7 -0,9
705.007 14,0 -0,6
705.008 14,0 -0,6
705.009 14,6 0
705.010 14,0 -0,6
705.012 14,0 -0,6
705.013 13,9 -0,7
705.014 13,1 -1,5
705.015 14,0 -0,6
705.016 14,0 -0,6
13,9 -0,7
Angle rotor
220.87 V09 8,6 0
220.87 V10
704.004 8,2 -0,4
704.005 7,5 -1,1
Anglerotor 1 0
221.54 V02
701.011 10,6 0,4
701.012 91 1,9
701.015 7,7 3,4
Anglerotor
221.55 V02 1
708.019 10,7 0,3
708.003 10,3 0,7
708.004 10,6 0,4
701.011 10,2 0,8
701.012 8,3 2,7
701.015 6,7 4,3
Swing out rotor
220.50 V08 10,2 0

Table 6 (part 2): Radius correction
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Rotor no. Adapter/Tube- Radius (cm) | Correction
rack Order no. (cm)
Swing out rotor 626.003 148 0
221.12.01.02
626.000 141 -0.7
626.001 141 -0.7
626.002 14.6 -0,2
626.004 145 -0,3
626.005 14,2 -0,6
626.006 14,2 -0,6
626.007 14,0 -0,8
626.008 14,2 -0,6
626.009 14,2 -0,6
626.010 14,3 -0,5
626.011 13,8 -1,0
626.012 14.4 -0.4
626.013 145 -0,3
626.014 9.9 -4,9
626.015 116 -3.2
Swing out rotor 10,2 0
221.16.01.02
706.000 10.2 0
Angle rotor 95 0
221.17.01
704.004 91 -0.4
704 005 84 =11
Angle rotor 12,5 0
221.19.01 10,9
701.000 8 -4,5
6,4
701.010 11,3 -1,2
9,7
701.011 12,2 -0,3
10,6
701.012 10,5 -2,0
8,9
Swing outgrotor
221.24.01 14,30 0
Angle rotor 136 0
221.25.01
13,3 -0,3
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Table 7: Abbreviations used

Symbol / Abbreviation Unit Description
U (=rpm) [min™] revolutions per minute
RZB(=rcf) [xd] relative centrifugal force
PP - Polypropylen
PC - Polycarbonat
accel - acceleration
decel - deceleration

Xl
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Redemption form / Decontamination certificate

Decontamination certificate at goods return delivery

Enclose at all returns of equipment and assemblies absolutely!

The completely full declaration about the decontamination is prerequisite for the assumption and further
processing of the return. If no corresponding explanation is enclosed, we carry out decontamination with costs at
your expense.

Surname; last name:

=
Organization / company: %’
Street: £ %
28
ZIP CODE: place: = =1
= o
Telephone: fax: %
E-Mail: %
Pos. Crowd | Decontaminated Serial number |Description / Comment
object
1
2
3
4

Are these parts listed above in touch with the following substances?

Health endangering watery solutions, buffers, acids, alkalis:................ccccvuu. O Yes O No
Potentially infeCtioUS agents: ........o.oviiiie i e O Yes ONo
Organic reagents and SOIVENL: .......ociiriiiie e e e e e O Yes ONo
Radioactive SUDSIANCES: ........c.viieiie i e e Oe«.O0B..0v.. OYes ONo
Health endangering Proteins: .........c.vuvieiirie it e e e e e e O Yes ONo
DN A ettt e e e et e e e en e O Yes ONo
These substances have reached the equipment/assembly? .............c.coiiiiiinnn O Yes ONo

Which one, if yes:

Description of the measures for the decontamination of the listed parts:

| confirm the proper decontamination;

Company/dept . place and date:

Signature of the authorized person:

© Hermle Labortechnik GmbH 7306_V1.14 Xl
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PRODUCT DISCRIPTION

1. PRODUCT DESCRIPTION

1.1 Safety instructions
A This symbol indicates safety instructions and points to potential dangerous situations. Before using
the centrifuge the first time, please read the operating manual.
Failure to follow these instructions can result in personal injury an property damage .

Intended use includes the observance of all instructions in the instruction manual and carrying out
inspection and maintenance.

1.2 Intended purpose

This Hermle centrifuge was designed only for the separation of materials or mixtures with different
density, specifically for the preparation and processing of samples from the human body in context
of an in-vitro-diagnostic use, to allow the use of in-vitro-diagnostic in accordance to its intended
purpose. The designated device and its accessories listed in the technical documentation for this
device are in accordance with Directive 98/79/EC on in-vitro-diagnostic medical devices.

Hermle centrifuges are intended exclusively for indoor use and for use by qualified personnel.

Only Hermle original rotors and accessories might be used. Any other use or intended use is
considered improper. From the resulting damage the company Hermle Labortechnik is not liable.

1.3 Brief discription
The unit type Z 326 is a non refrigerated universal centrifuge, which we offer in two voltage
variations 230V or 120V.
The centrifuge can be used with swing-out and angle rotors.

All parameters are accessible via buttons and selected with the central adjuster. All pre-selected and
current values will be shown permanently on the LCD-display.

The centrifuge is powered by a maintenance-free induction motor.
Detailed technical data are in "table 1 Technical data" (see APPENDIX P.V).

1.4 Delivery package

* 1 Centrifuge Z 326
* 1 Operating Manual Z 326
*  1Rotor key

Rotor(s) / Accessories will be packed separate.

© Hermle Labortechnik GmbH 7326 V1.14
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1.5 Operating and display elements

11 12 1
s =)
10
6
.
; |
2 ® ®
1 central adjuster run parameters
2 0-l power switch
3 LCD control panel display
4 rpm/rcf speed/ g-force
5 accel/decel acceleration- / deceleration intensity
6 time centrifugation time
7 lid lid release
8 quick short running
9 start start centrifugation
10  stop stop centrifugation
11 prog calling stored programs
12 store program store

2 Z326 V1.14 © Hermle Labortechnik GmbH



151 LCD-Display

The following picture shows the individual elements of the LCD-display.

A1 A-2 A-3 M13

M1 M12 M8 M7 M10 M11 M9

M2
M3
M5
M6
M4
Figure 1
Display fields:
A-1
A-2
A-3

Display field — rpm/rcf*
Display field — ,acc/dec"
Display field - time"

Messages/logos of the display fields:

M1
M2
M3
M4
M5
M6
M7

,Close* M8 ,decel”
Lopen* M9 Jadius”
Jotor* M10  ,program*
Rotor-No. M11 Jerrort
Jpm* M12  ,service"
Jrcf MI3 hms
,accel*

1.6 Signs and indications of the centrifuge

1.6.1 General

E Instructions for disposal (see P. 28)

—

[E] Direction of rotation — clockwise rotation for the rotor drive

@ Reference for loading rotors

© Hermle Labortechnik GmbH
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1.6.2 Product-nameplate (Example)

Hermle Labortechnik GmbH
Siemensstr.25  D-78564 Wehingen
TYPE: Z36HK REF: 302.00 V01
SN: 58105001 1] 2010
MAX. DREHZAHL: 30000 1/min.  KIN. EN.: 50880 Nm

unis: 120 VAC 1 15.8A, 50/60Hz  P: 1,6KW

(i Ce€

Made in Germany —

~

Company address:
TYPE:

REF:

SN:

il

MAX. Drehzahl:
KIN. EN.:

Ui

(1]

g3

Hermle Labortechnik GmbH, Siemensstr. 25, D-78564 Wehingen

Type designation of the product

Order no. of the product

Serial number of the product

Date of manufacture

max. allowed speed of the unit

max. kinetic energy with corresponding rotor

Allowable voltage / max. current / frequency

Electrical input power

Before operating, read the operating manual!

Labeling, standards and guidelines that are considered

Z326_V1.14
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1.6.3 Warning and information signs

Warning

Four carrier must b used at all Four carrier must be used at all times on four place swing out rotors or
Wit e ol damage will occur to the centrifuge. Such damage will not be covered
centrifuge. Such damage will not be under the product warranty.
covered under the product warranty.

Attention!!
Check the fastening
of the rotor nut before each run. . .
Achtungl Attention! Check the fastening of the rotor nut before each run.

Vor jedem Lauf Befesti-
gungsschraube auf festen Sitz pruefen.

Vor manueller Entriegelung oder 6ffnen
des Gehauses Netzstecker Ziehen!

TAKE OFF MAINS PLUG befors opening Take off mains plug before opening the housing or the emergency release

the housing or the emergency release!

RETIREZ LE CORDON
avant toute intervention
a l'interieur de I'appareil

1.6.4 Danger, precautions and warranty

A This device may only be operated by trained specialist stuff. They must have carefully read
the operating manual and be familiar with the function of the device.

To protect people and environment the following precautions should be observed:

. During centrifugation, the presence of people and the setting up of hazardous materials is
prohibited within 30 cm around the centrifuge according to the regulations of
EN 61010-2-020.

. The HERMLE Z 326 is non explosion-proof and must therefore not be operated in explosion-
endangered areas or locations. Centrifugation of flammable, explosive, radioactive, or such
substances, which chemically react with high energy, is strictly prohibited. The final decision
on the risks associated with the use of such substances is the responsibility of the user of the
centrifuge.

. Never spin toxic or pathogenic material without adequate safety precautions, i.e.
centrifugation of buckets / tubes without or with defective hermetic sealings is strictly
prohibited. The user is obliged to perform appropriate disinfection procedures in case
dangerous substances have contaminated the centrifuge and or its accessories. When
centrifuging infectious substances, always pay attention to the General Laboratory
Precautions. If necessary, contact your safety officer!

. It is prohibited to run the centrifuge with rotors other than listed for this unit.

. Under no circumstances open the lid of the centrifuge while the rotor is still running or rotating
with a speed of > 2m/s

© Hermle Labortechnik GmbH 7326 V1.14
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1.6.5 Following rules must strictly be adhered to:

. Do not operate the centrifuge in case itis not installed correctly.

. Do not operate the centrifuge when dismounted (e.g. without housing).

. Do not run the centrifuge when mechanical or electrical assembly groups have been
tampered with unauthorized persons.

. Do not use accessories such as rotors and buckets, which are not exclusively approved by
HERMLE Labortechnik GmbH, except commercially available centrifuge tubes made of glass
or plastic.

. Do not spin extremely corrosive substances, as they may cause material damages and impair

mechanical resistance.

. Do not operate the centrifuge with rotors or buckets, which show any signs of corrosion or
mechanical damage.

The manufacturer is responsible for safety and reliability of the centrifuge, only if:
. the unit is operated in accordance with this instruction manual.

. modifications, repairs or other adjustments are performed by HERMLE-authorized personnel
and the electrical installation of the related location corresponds to the IEC-regulations.

1.6.6 Warranty

The centrifuge has been subjected to thorough testing and quality controls. In the unlikely case of
any manufacturing faults occurring, the centrifuge and rotors are covered by warranty for a period of
two years from date of delivery. This warranty becomes invalid in case of mishandling, damage and
negligence and further in case of usage of inappropriate spare parts and / or accessories or
unauthorized modification of the unit.

Technical modification rights are reserved by the manufacturer in respect to technical
improvement!

7326 V1.14 © Hermle Labortechnik GmbH
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1.7 Installation of the centrifuge
1.7.1 Unpacking the centrifuge

Model Z 326 is supplied in a carton.

Remove the strap retainer, open the carton and remove the centrifuge. The instruction manual must
always be kept with the centrifuge!

1.7.2  Space requirements
The centrifuge should be installed on an even solid surface, if possible on a laboratory cabinet /
table or some other solid vibration free surface.

During centrifugation, the centrifuge must be placed in a way, that there is a minimum space of
30 cm on each side of the unit according to the standards EN 61010-2-020.

Do not place the centrifuge next to a window or a heater, where it could be disposed to excessive
heat, as the performance of the unit is based on an ambient temperature of 23°C.

1.7.3 Installation

Follow these steps:

¢ Check whether power supply corresponds with the one named on the manufacturer's rating label,
which is mounted on the rear panel.

* The line voltage circuit braker is max. 10 A (type K) slow release for commonly used instruments.

* In case of emergency, there must be an emergency switch off installed outside the room in order to
disconnect the power supply of the unit.

¢ Connect the centrifuge with the mains.
(The socket for the power cord must be easy to reach respectively easy to disconnect).
Switching it on using the mains power switch (1).
Open the lid by using the button LID.

» Remove the transport securing device of the motor.

© Hermle Labortechnik GmbH 7326 V1.14
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1.8 Basic adjustments

At commissioning of the centrifuge, you have the options to make the following basic settings:
Acoustic signal turn on / off
Keyboard sound turn on -/ off
Volume pre-selection of sound signal
Song selection of sound signal ,end of run*

1.8.1 Access to mode "Operating Data"

If the centrifuge is still turned off, press simultaneously the keys ,time" (6) and ,lid“ (7) and turn on
the main switch of the centrifuge. Now release both keys again. As a result a display test is executed
for approx. 5 seconds. All possible indications will appear at the same time (see figure 2).

Figure 2

A Attention:

- Please notice that you must enter the program as described under point 1.8.1 to
change the adjustments of the points 1.8.2 - 1.8.6. After you have stored the
settings you change the normal program mode again by switch off the centrifuge
for a short while.

- All changed settings must be confirmed by the key ,start* (9). As an optical
confirmation appears the word ,,store” in the display ,rpm/rcf“(A-1) - Only then
the pre-selections are valid! (see figure 3)

A-1

Figure 3

8 Z326 V1.14 © Hermle Labortechnik GmbH
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1.8.2 Sound signal turn on / off

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accel/decel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
,L" with the adjusting knob (1). As a result appear in the display ,rpm/rcf* (4) the words ,On Sound".
If you press the key ,rpm/rcf* (4) now, the word ,On" flashes and you can switch off the sound with
the adjusting knob (1) (see figure 4).

After you have stored the settings you changed to the normal program mode again by switch off the
centrifuge for a short while.

*/ A-2
A-1 45 1

Firgure 4

1.8.3  Volume pre-selection of sound signal

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accelldecel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
LU* with the adjusting knob (1). As a result appear in the display ,rpm/rcf* (A-1) the words
,Vol=0-9/Sound". After pressing the key ,rpmircf* (4), you can adjust the desired volume between
0 (low) and 9 (loud) with the adjusting knob (1) (see figure 5).

After you have stored the settings (see 1.8.1) you changed to the normal program mode again by
switch off the centrifuge for a short while.

wrEe

A-2
1

A1 45

Figure 5
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1.8.4 Song selection for sound signal - end of run

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accelldecel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
,G". with the adjusting knob (1). As a result appears in the display ,rpm/rcf (A-1) the word |,
SonGo/Sound". After pressing the key ,rpm/rcf* (4), you can select a song with the adjusting knob
(2). (see figure 6).

After you have stored the settings (see 1.8.1) you changed to the normal program mode again by
switch off the centrifuge for a short while.

rpm/rcf acc/dec

A-1 4 5 1

Figure 6

1.8.5 Keyboard sound turn on / off

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accelldecel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
b with the adjusting knob (1). As a result appears in the display ,rpm/rcf* (A-1) the word
,ON/BEEP*. After pressing the key ,rpm/rcf* (4), you can turn the keyboard sound (On) or (Off) with
the adjusting knob (1). (see figure 7).

After you have stored the settings (see 1.8.1) you changed to the normal program mode again by
switch off the centrifuge for a short while.

A-2

A1

Figure 7
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1.8.6 Call up operating data (by skilled or service engineer only!)

In the mode ,Basic Adjustments“ you can call up the operating data of the centrifuge. Please
proceed as described under point 1.8.1 to enter this program mode. Press the key ,accel/decel” (5).
In the display ,accel/decel” (A-2) flashes the word ,service".

With the adjusting knob (1) the different information can be called up:

A = previous starts of the centrifuge
H = previous operating hours

S = software version

r = converter software

E = list of previous error massage

h = running time of the motor

The list of the last 99 error messages can be looked over by pressing the key ,rpm/rcf* (4) and scroll
through it by the adjusting knob (1). The respective error codes appear in the display ,rpm/rcf* (A-1).
Please look up in ,Table 5: error messages” (see APPENDIX S. IX).

Here as well you must shortly switch off the centrifuge for changing to the normal program mode
again.

Figure 8

© Hermle Labortechnik GmbH 7326 V1.14
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2. OPERATION

2.1Mounting and loading angle rotor
2.1.1 |Installation of rotors

Clean the drive shaft as well as the collet with a clean, grease-free piece of cloth. Place the rotor
onto the drive shaft. (see figure 9) Take care that the rotor is fully installed onto the motor shatt.

Figure 9 Figure 10

Hold the rotor with one hand and secure the rotor to the shaft by turning the fixing nut clockwise.
Tighten fixing nut with enclosed allen key (see figure 10)

Figure 11

A ATTENTION: For safety always ensure that rotor fixing screw is tightened before each
run!! (see figure 10)

2.1.2 Loading angle rotors

Rotors must be load symmetrically and with equal weight (see figure 12+13). The adapter may only
be load with the appropriate vessels. The weight differences between the filled vessels are as low as
possible to keep. Therefore we recommend to weighting with a balance. This reduces the wear of
drive and the acoustic operating noise.

On each rotor is designated how large the maximum load per hole is. (It is allowed to operate e.g. a
12-place-rotor with 2 or 4 loaded tubes only. But the loaded borings must be opposite each other).
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Figure 122 WRONG Figure 13:  CORRECT (4 tubes)

2.1.3 Loading swing out rotors

Loading of the buckets / vessels must be made in accordance to figure 15

It is allowed to operate e.g. a 4-place-rotor with 2 loaded buckets only. But the loaded buckets must
be opposite to each other. Make sure that the unloaded buckets also be put inside the rotor
(see figure 14 and 15).

In principle swing out rotors may not be taken in operation until all buckets or racks are put
into the rotor.

The bolts at the rotor must be greased with the HERMLE High TEF oil (Order No. 34-5147).
The sample tubes have to be filled evenly by eye and put into the drillings or tube racks. The weight
difference of the loaded buckets should not exceed approx. 1,0 g.

A ATTENTION!

Swing out rotors may be taken in operation only if all locations are filled in with either four
buckets or four carriers — do not mix buckets and carriers up!!

Figure 14:  WRONG Figure 15:  CORRECT

A ATTENTION!

Do not operate the centrifuge with rotors or buckets which show any signs of
corrosion or mechanical damage.

Do not operate with extremely corrosive substances, which could damage the rotor
and buckets.

In case of any questions, please contact the manufacturer!

© Hermle Labortechnik GmbH 7326 V1.14 13
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2.1.4 Loading and overloading of rotors
All approved rotors are listed with their maximum speed and maximum filing weight in
Jfable 2 permissible net weight" (see APPENDIX P. VI).

The maximum load permitted for a rotor, which is determined by the manufacturer, as well as the
maximum speed allowed for this rotor (see label on rotor), must not be exceeded. The liquids the
rotors are loaded with, should have an max. homogeneous density of 1,2 g/ml or less when the rotor
is running at maximum speed.

In order to spin liquids with a higher density, the speed has to be reduced according to the following

formula:

_ 12
Reduced speed nyeg = /—higher density X max. speed (Nmax) Of the rotor
Example:
1.2
Need = /T X 4.000 = 3.360 rpm

If In case of any questions, please contact the manufacturer!

2.1.5 Removing the rotor

Untighten the rotor fixing nut complete and lift the rotor vertical out of the centrifuge.
(see figure 9 and 10)
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OPERATION

2.2.1 Lidrelease

2.2.2

After the run, respectively closing the lid of the centrifuge, it appears in the display ,rpm/rcf‘(A-1) the
word ,close" (M1). If there is a rotor in the centrifuge, it appears additional the word ,rotor* (M3), as
well as the code number of the respective rotor, which is in the centrifuge i. e. ,220.72 (M4). If there
is no rotor in the centrifuge it flashes the word ,rotor* (M3) and additional the word ,no* (M4). ). By
pressing the key ,lid"* (7) you can release the lid of centrifuge. As soon as the electromagnetic lid is
completely released, it appears the word ,open” (M2). Now you can open the lid of the centrifuge.

All with number marked passages refer to figure 16

M2 M4 A M3 M1

rpm/rcf

Figure 16

During the run you can call up the rotor type at any time by pressing the key “lid” (7).

Lid lock

The lid must only be lay down slightly. An electromagnetic lid lock closes the lid, at the same time
disappears the word ,open“ (M2).

As a sign that the centrifuge is ready for starting it appears in the display ,rpm/rcf‘(A-1) the word
,close” (M1). Simultaneously it appears in that display the word ,rotor* (M3), as well as the code
number of the rotor, which is in the centrifuge i. e. ,nr 22x.xx" (M4). With that all rotor specifically
data, like e. g. max. speed, acceleration etc., are adopted.

All with number marked passages refer to figure 16

A ATTENTION: Don't grip your fingers between lid and device or locking mechanism

when closing the lid!

© Hermle Labortechnik GmbH 7326 _V1.14
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2.3 Preselection
2.3.1 Preselection of speed / RCF-value

Through the key ,rpm/rcf* (4) this pre-selection is activated. By pressing the key once the word ,rpm*
(M5) flashes. By pressing the key once again the pre-selection of the centrifugal forces may be
chosen. Then it appears the flashing word ,rcf* (M6). You can set the desired values with the
adjusting knob (1). In the display (A-1) the regulated value is shown permanently, before, during and
after the run.

All with number marked passages refer to figure 17

M5 A1 M6

rpm/rcf

Figure 17

As long as no rotor is inserted, the speed is adjustable between 200 rpm and maximum revolution of
the centrifuge.

If there is a rotor in the centrifuge the speed can only be pre-selected until the maximum permissible
revolution of that rotor. It is the same with the pre-selection of the RCF-value. The setting range is
between 20 xg and the maximum permissible centrifugal force of the rotor.

See ,table 3: max. speed and RCF-values for permissible rotor* (see APPENDIX P. VIl). There are
listed all important values.

/\ ATTENTION:

Please also check the maximum permissible revolutions of your test tubes! (Producer
Indication)

2.3.2 Preselection of running time
The running time can be pre-selected in three different ranges from 10 seconds up to 99 hours 59
minutes.
1. Range from 10 seconds up to 59 minutes 50 seconds in steps of 10 seconds
2. Range from 1 hour up to 99 hours 59 minutes in steps of 1 minutes
3. Range continuous run ,cont”, which can be interrupted by the key “stop” (10).
The running time can be pre-selected with the lid open or closed.
To activate the setting of the running time press the key ,time“ (6).
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In the display ,time" (A-3) flashes the indication ,m : s“ or ,h : m“, depending on the previous
setting.

To set the desired value use the adjusting knob (1). After exceeding of 59 min 50 sec the indication
changes automatically into ,h : m“. After exceeding of 99 hours 59 min the word ,cont” appears in
the display ,time” (A-3). That continuous run can only be interrupted by pressing the key ,stop” (10).
The time countdown as soon as the set speed is reached.

The display shows always the remaining running time. (see figure 18)
All with number marked passages refer to figure 18

Figure 18

2.3.3 Preselection of brake intensity and acceleration

Through the key ,accel/decel” (5) this function is activated.

By pressing the key once the word ,accel* (M7) flashes in the display ,accel/decel* (A-2). The
desired acceleration can be pre-selected by the adjusting knob (1). The value 0 is equivalent to the
lowest and the value 9 to the highest acceleration.

By pressing the key ,accel/decel” (5) twice, in the display ,accel/decel* (A-2) indicates the word
.decel" (M8). Now the desired brake intensity can be pre-selected by the adjusting knob (1). The
value 9 is equivalent to the shortest and the value 0 to longest possible brake time.

All with number marked passages refer to figure 19

See table 4: acceleration and deceleration times“ (APPENDIX P. VIII). There are shown the
acceleration and deceleration times for the acceleration and deceleration stages 0 to 9 for
permissible rotors.

A-2
M7

5

Figure 19
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2.4Radius correction
If you use adapters or reducers it could change the centrifugal radius of the respective rotor. In that
case you can correct the radius manually. Please proceed as follows:
Press the key ,time“ (6) and the key ,prog“ (11) at the same time and hold them.

In the display ,time"“ (A-3) appears the word ,radius* (M9). By the adjusting knob (1) you can
preselect then the respective radius correction (see table 6, APPENDIX P. X) in steps of 0,1 cm.

As soon as you have set a radius correction the word radius* (M9) appears. This hint is as long
visible as you put the radius correction back to 0 again.

All with number marked passages refer to figure 20

Figure 20

2.5 Program
2.5.1 Storage of programs
You can store up to 99 runs with all relevant parameters, incl. the used rotors. You can use any free

program number and call it up again.

Put the needed rotor into the centrifuge. By pressing the key ,prog” (11) in the display ,time“ (A-3)
appears the word ,program” (see figure 21). With the adjusting knob (1) you can chose the desired
program number.

If a program number is already occupied in the display ,rpm/rcf* (A-1) will appear the words rotor”
(M3) and ,22x.xx"“ (M4) (see figure 21). In case of free program numbers it appears 0.

A1 M3 M4

Figure 21
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Close the lid of the centrifuge. Now proceed as already described to set all important run
parameters. If the lid isnt closed when storing the programm, in the display "rpm/rcf' (A-1) flashes
alternately the word "FirSt" and "CLOSE Lid" (see figure 22). If you want to start the run without
storing the programm, in the display "rpm/rcf' (A-1) flashes alternately the word "First" and "PrESS
StoreE" (see figure 23).

rpm/rcf

Figure 22 Figure 23

For adaption of data press the key ,store* (12) for approx. 1 second. If the programm is stored
correctly, the word StorE appears in the display "rpm/rcf' (A-1). As a result the word ,program* (M10)
disappears. As soon as the key ,store” (12) is no longer anymore, it reappears the word ,programm
xx* (M10) —the (xx) stands for the chosen program place.

If all program numbers are occupied you can take an old number that is not necessary anymore and
just put in the new parameters.

2.5.2 Recall of stored programs
To recall stored programs press the key ,prog” (11) while the lid is already closed. Inside the display
Jdime* (A-3) appears ,programm --“(M10). With the adjusting knob (1) you pre-select the desired
program number.
In the respective displays there will appear the stored values for that program.
If there is not the right rotor inside the centrifuge for the pre-selected program, in the display
Jspmircf* (A-1) flashes the word ,rotor* (M3). At the same time the word ,FALSE" and the stored
rotor number ,22x. xx* (M4) will flashing by turns.
All with number marked passages refer to figure 24.
A-1 M4
A-3
M10
11
12
1
Figure 24
© Hermle Labortechnik GmbH 7326 V1.14
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2.5.3 Leaving program mode

To leave the program mode just press the key ,prog* (11). Then inside the display ,time* appears
the word ,programm".

Set the display to ,programm--* (M10) with the adjusting knob ().
All with number marked passages refer to figure 23.

2.6 Starting and stopping the centrifuge

2.6.1 Starting the centrifuge

You can start the centrifuge either with the ,start" key (9) or the ,quick” key (8).

By the ,start" key (9) you can start stored runs or runs with manually pre-selected parameters.

When the respective pre-selected running time has ended then the centrifuge will stop automatically.
By the ,quick” key (8) you can start runs, which will last just a few seconds.

By pressing the ,quick” key (8) the centrifuge accelerates up to the pre-selected revolution.

In the display ,time" (A-3) the passed running time is indicated from the date of pressing the
Lquick” key (8).

By releasing the ,quick” key (8) the centrifuge stops and the running time is indicated until the
opening of the lid.

All with number marked passages refer to figure 25

A3

Figure 25

2.6.2 The "STOP" key

By the ,stop* key (10) (see figure 26) you can interrupt the run at any time. After pressing the key the
centrifuge decelerates with the respective pre-selected intensity down to stand still.

Figure 26
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2.7Imbalance detection
In case of the rotor not being equally loaded, the drive will turn off during acceleration. The rotor
decelerates to stand still.

When in the display “time” (A-3) the word “error” (M11) together with the number “01" appear, the
weight difference of the samples is too huge. Weigh out the samples exactly!

Load the rotor as described in chapter 2.1.2 and 2.1.3.

When inside the display “time” (A-3) the word “error” together with the number “02* (see figure 27)
appear, there could be following reasons: The imbalance switch is defective.

M11

Figure 27

© Hermle Labortechnik GmbH 7326 _V1.14
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3. MAINTENANCE

3.1 Maintenance and cleaning
3.1.1 General

Care:

Maintenance of the centrifuge is confined to keeping the rotor, the rotor chamber and the rotor
accessories clean as well as to regularly lubricating the rotor insert bolts of a swing out rotor
(if available).

The most suitable lubricant is the offered HERMLE High TEF oil — Order no.: 34-5147.
Lubricants containing molycote and graphite are not allowed.

Please pay special attention to anodized aluminum parts. Breakage of rotors can be caused even by
slightest damages.

In case of rotors, buckets or tube racks getting in touch with corrosive substances the concerned
spots have to be cleaned carefully.

Corrosive substances are for instance: alkalis, alkaline soap solutions, alkaline amines,
concentrated acids, solutions containing heavy metals, water-free chlorinated solvents, saline
solutions, e.g. salt water, phenol, halogenated hydrocarbons.

A Cleaning - units, rotors, accessories:

Turn the device off and disconnect it from the power supply before you begin any cleaning or
disinfecting. Do not pour liquids into the housing interior.
Do spray disinfectant on the device.

- Thorough cleaning not only has its purpose in hygiene but also in avoiding corrosion based on
pollution.

- Inorder to avoid damaging anodized parts such as rotors, reduction plates etc., only pH-neutral
Detergents with a pH-value of 6-8 may be used for cleaning. Alkaline cleaning agents (pH-value
> 8) must not be used.

- After cleaning, please ensure all parts are dried thoroughly, either by hand or in a hot-air cabinet
(max. Temperature + 50°C).

- It is necessary to coat anodized aluminium parts with anti-corrosion oil regularly in order to
increase their life-spans and reduce corrosion predisposition.

- Due to humidity or not hermetically sealed samples, condensate may be formed. The
condensate has to be removed from the rotor chamber with a soft cloth regularly.

A The maintenance procedure has to be repeated every 10to 15 runs, but at least once a week!

- Connect the unit to the power supply, after the equipment is completely dry.

- Do not carry out disinfection with UV-, beta- and gamma-rays or other high energy radiation.
- Metal rotors can be autoclaved.

- Rotor lid and adapters can also be autoclaved (max. 121°C, 20 min).

- The tube racks are made of PP and cannot be autoclaved at 134°C.
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3.1.2 Cleaning and disinfection of the unit

1. Open the lid before you turn off the unit. Disconnect it from the power supply.

2. Open the rotor nut by turning the rotor key counter clockwise.

3. Remove the rotor.

4. For cleaning and disinfection of the unit and the rotor chamber using the above mentioned
cleaner.

5. Clean all accessible areas of the device and its accessories, including the power cord with a
damp cloth.

6. Wash the rubber seals and rotor chamber thoroughly with water.

7. Rub the dry rubber seals with glycerol or talc to prevent these to becoming brittle. Other
components of the unit, e.g. the lid lock, motor shaft and rotor must not be greased.

8. Dry the motor shaft with a soft, dry and lint-free cloth.

9. Control the unit and accessories for damage.

Remove at least every six months adherent dust from the ventilation slots in the centrifuge by using
a soft brush.

Before doing that, please switch off the unit and disconnect the unit from the power supply.

3.1.3 Cleaning and disinfection of the rotor

Clean and disinfect the rotors, rotor lids and adapters with the above mentioned cleaner.

Use a bottle brush to clean and disinfect the rotor bores.

Rinse the rotors, rotor lid and adapter with clear water. Particular the drillings of angle rotors.
For drying of the rotors and accessories set them on a towel. Place the angle rotors with bores
down, to dry them to.

5. Dry the rotor cone with a soft, dry and lint-free cloth and look for damage. Do not grease the
rotor cone.

Hwbd =

3.1.4 Disinfection of aluminum rotors

In case of infectious material spilling into the centrifuge, the rotor and rotor chamber have to be
disinfected right after the run. Rotors may be autoclaved at a maximum temperature of 121°C.

3.1.5 Disinfection of PP-rotors

Autoclaving
The recommended time for autoclaving: 15— 20 min at 121°C (1 bar)

A ATTENTION: The sterilization time of 20 min. must not be exceeded. Sterilization again and
again will cause reduction of the mechanical resistance of the plastic material

Before the autoclaving the PP-rotor and adapter must thoroughly be cleaned to avoid the burning in
of dirty residues.

You can disregard the consequences of some chemical residues to plastic materials at ambient
temperatures. But at the high temperatures of the autoclaving those residues may corrode and
destroy the plastic. The objects must be thoroughly washed up with distilled water after the cleaning
but before the autoclaving. Residues of any cleaning liquids may cause fissures, whitening and
stains.
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Gas sterilization

Adapters, bottles and rotors may be gas sterilized with Ethylenoxyd. According to the duration of the
application you may give long enough an airing to the items after the sterilization and before using

A them again.

ATTENTION: Because the temperature may rise during the sterilization, rotors, adapters and
bottles must not be closed respectively must be totally unscrewed

Chemical sterilization
Bottles, adapters and rotors may be treated with the usual liquid disinfectants.

ATTENTION: Before applying any other cleaning resp. Decontamination method than
recommended by the manufacturer, contact the manufacturer to ensure that it will not
damage the unit or the rotor.

3.1.6 Glass breakage

With high g-values, the rate of glass tube breakage increases. Glass splinters have to be removed
immediately from rotor, buckets, adapters and the rotor chamber itself. Fine glass splinters will
scratch and therefore damage the protective surface coating of a rotor. If glass splinters remain in
the rotor chamber, fine metal dust will build up due to air circulation. This very fine, black metal dust
will extremely pollute the rotor chamber, the rotor, the buckets and the samples.

If necessary, replace the adapters, tubes and accessories to avoid further damages. Check the rotor
bores regularly for residues and damages.

ATTENTION: Please check the relevant specifications of the tubes centrifuges with the
manufacturer!

3.2 Life time of rotors, round and rectangular buckets, accessories
Rotors and rotor lid made of aluminum or stainless steel, have a operating time of max. 7 years
from first use.

Transparent rotor lids and caps made of PC or PP as well as rotors, tube racks and adapters of PP
have a maximum operating time up to 3 years from first use.

Condition for the operating time:

Proper use, damage-free condition, recommended care.
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4. TROUBLE SHOOTING

4.1Error message: Cause / Solution

The error messages are listed to help localize possible errors faster.

The diagnose referred to this chapter may not always be the case, as they are only theoretically
occurring errors and solutions.

Always, please keep us informed about any kind of error occurring, which is not listed in this chapter.
Only through your information we are able to improve and complete this operation manual.

Many thanks in advance for your support.
HERMLE Labortechnik GmbH

4.2 Survey of possible error messages and their solutions
4.2.1 Lid release during power failure (Emergency Lid Release)

In case of power failure or malfunction, the lid of the centrifuge can be opened manually in order to
protect your samples.

Please proceed as follows (see figure 28):

A + Switch the centrifuge off and unplug the power cord, wait until the rotor stands still (this

may take several minutes)

+ At the left side of the centrifuge housing there is a plastic stopper. Remove this stopper
and behind it there is a hexagon nut.

+ Take the delivered box spanner, put him in the hole and lock the box spanner with
hexagon nut (see figure 28).

+ Now turn the box spanner to the right side (clockwise) up to the limit.
ATTENTION: Just turn to the limit, don’t tighten the nut.

+ Now open the lid of the centrifuge.

+ Switch the centrifuge on again, for go on working.

Figure 28
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4.2.2 Description of the error message system

The error message ,error* (M11) is shown in the ,time" (A-3) display (see figure 29). Detailed
information about possible error messages are in ,table 5: error messages" (see Appendix P.IX).

M11

Figure 29
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5. RECEIPT OF CENTRIFUGES TO REPAIR

A Health risk from contaminated equipment, rotors and accessories
In case of returning the centrifuge for repairing to the manufacturer, please notice the following:

The centrifuge must be decontaminated and cleaned before the shipment for the protection of
persons, environment and material.

Decontamination certificate at goods return delivery (see APPENDIX P. XV)
We reserve the right to accept contaminated centrifuges.

Further on all costs occurred for the cleaning and disinfection of the units will go to the debit of the
customer’s account.
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6. TRANSPORT, STORAGE AND DISPOSAL

6.1 Transport

Before transporting, take out the rotor.
Only transport the unit in the original packaging.
Use a transport aid for transporting over longer distances to fix the motor shaft.

Air temperature | rel. humidity Air pressure
General transportation -25 bis 60 °C 10 bis 75 % 30 bis 106 kPa

6.2 Storage

During storage of the centrifuge the following environmental conditions must be observed:

Air temperature | rel. Humidity Air pressure
in transport packaging -25 bis 55 °C 10 bis 75 % 70 bis 106 kPa

6.3 Disposal

In the event of disposing of the product, please observe the applicable legal regulations.

Information on the disposal of the electrical and electronic devices in the European
Community:.

The disposal of the electrical devices is regulated within the European Community by national
regulations based on EU Directive 2002/96/EC pertaining to waste electrical and electronic
equipment (WEEE).

In accordance with this, any devices delivered after 13/08/2005 on a business-to-business basis,
which includes the product, may no longer be disposed of in household waste. To document this
they have been marked with the following identification:

i

Because disposal regulations may differ from one country to another within the EU please contact
your supplier if necessary.
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EG - Conformity Declaration
EG Konformitatserklarung
EC Conformity Declaration

C€

Hermle Labortechnik GmbH - Siemensstr. 25 - D-78564 Wehingen — Germany

Das bezeichnete Produkt entspricht den einschlagigen grundlegenden Anforderungen der aufgefiihrten EG-Richtlinien und
Normen. Bei einer nicht mit uns abgestimmten Anderung des Produktes oder einer nicht bestimmungsgeméaRen Anwendung
verliert diese Erklarung ihre Gilltigkeit.

The Product named below fuffills the relevant fundamental requirements of the EC directives and standards
listed. In the case of unauthorized modifications to the product or an unintended use this declaration
becomes invalid.

Produkttyp
Product type

Laborzentrifugen mit Zubehor nach ,,IVD (sonstige Produkte)”
Laboratory centrifuge with accessories to “IVD (other device)”

Typenbezeichnung
Typ designation

2206 A; Z 233 M-2; Z 306; Z 326; Z 366; Z 383; Z 400; Z 513;
2216 MK; Z 32 HK; Z 326 K; Z 36 HK; Z 383 K; Z 400 K; Z 513 K

Einschlagige EG-Richtlinien / Normen
Relevant EC directives / standards

RL 98/79/EG ; 2006/95/EG ; 2004/108/EG
EN 61010-1:2011-07; EN 61010-2-020 :2007-03; EN 61010-2-101:2003-09
DIN EN I1SO 14971:2012-10; DIN EN ISO 13485:2012-06

Wehingen, den 01.10.2012 .

e

Geschéftsfiithrer, Managing Director
Konformitatserklarung Geréate IVD 03-2012
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Table 1: Technical Data

APPENDIX

Manfacturer HERMLE Labortechnik GmbH
Type Z 326
Dimensions

Width 40 cm
Depth 48 cm
Height 36 cm
Weight without rotor 43 kg

max. speed 18000 min™
max. volume 4 x 100 ml
max. RCF 23545x g
allowable density 1,2 kg/dm®
allowable kinetic energy 16672 Nm

Mains power connection AC

230V /50 Hz 1 ph

120V /60 Hz 1 ph

Voltage fluctation +10 % +10%
Current consumption 20A 40A
Power consumption 455 W 475 W
Radio interference IEC 61326-1

Audit requirement (BGR 500) yes

Ambient conditions (EN/IEC 61010-1)

- Environement

- High

- Ambient temperature
- Max. relatve humidity

- Overvoltage category (IEC 60364-4-443)

for indoor use only

Use up o an altitude of 2000 m above MSL

2°C up to 35 °C

Max. relative humidity 80 % for temperatures up to 31°C,
decreasing linearly to 50 % relative humidity up to 35°C.

- Degree of contamination 2
Class of protection I
Not suitable for use in hazardous environements.
EMV EN/IEC FCC Class B EN/IEC FCC Class B
Interference emission , noise 61326-1 61326-1
Category B Category B

Noise level (depending on the rotor)

<60 +2 dB(A)

Write from operator
Inventory-No.:
Monitoring-No.:
Environement:
Maintenance contract

responsible service office

HERMLE Labortechnik GmbH

or dealer service office

Siemensstrasse 25

78564 Wehingen

Tel.: (49)7426 / 96 22-17

Fax: (49)7426 / 96 22-49

responsible dealer

© Hermle Labortechnik GmbH
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APPENDIX

Table 2: Permissible net weight

Rotor-Number Max. Speed Permissible
net weight

220.72 \06 5000 min-1 1860 g
220.78 05 11000 min-1 840 g
221.54\02 6000 min-1 300g
221.55 V02 6000 min-1 432 g
221.12\03 4500 min-1 1360 g
221.16 V03 4500 min-1 440 g
221.17\03 13000 min-1 102 g
221.19 V02 4500 min-1 960 g
221.18 V02 9000 min-1 840 g
221.20 V02 12000 min-1 560 g
221.22\02 12000 min-1 564 g
221.28 \02 12000 min-1 360 g
220.87 V09 14000 min-1 8169
220.87 V10 14000 min-1 8169
221.23\02 18000 min-1 4089
220.88 07 13500 min-1 1496 ¢
220.92 V06 13500 min-1 7049
221.38 \01 15000 min-1 149
Vi 7326_V1.14
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Table 3: Max. speed and RCF-values for permissible rotors

Rotor- Max. Speed RCF

Number value
220.72 V06 | 5000 min-1 3885xg
220.78 V05 | 11000 min-1 13933xg
221.54\V02 | 6000 min-1 4427xg
22155V02 | 6000 min-1 4427xg
221.12\V03 | 4500 min-1 3350xg
221.16 V03 | 4500 min-1 2739xg
221.17\V03 | 13000 min-1 17760xg
221.19\V02 | 4500 min-1 2829xg
221.18\V02 | 9000 min-1 10414xg
221.20\V02 | 12000 min-1 14811xg
221.22\02 | 12000 min-1 13523xg
221.28\V02 | 12000 min-1 15938xg
220.87 V09 | 14000 min-1 18625xg
220.87 V10 | 14000 min-1 18625xg
221.23\V02 | 18000 min-1 23545xg
220.88 V07 | 13500 min-1 17115xg
220.92\V06 | 13500 min-1 16708xg
221.38 V01 | 15000 min-1 15344xg

© Hermle Labortechnik GmbH
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APPENDIX

Table 4: Accelerations and deceleration times

Vil

Acceleration values Deceleration values

Rotor-Number level 0 level 9 level 0 level 9
220.72 V06 100 15 150 15
220.78 V05 400 40 960 40
221.54\02 88 13 222 11
221.55V02 89 13 239 11
221.12\03 100 15 150 15
221.16 VO3 160 20 360 15
221.17\V03 200 25 360 25
221.19V02 160 15 380 10
221.18 V02 360 40 1050 40
221.20 V02 300 60 820 40
221.22\02 360 40 570 30
221.28\02 360 40 570 30
220.87 V09 210 23 240 16
220.87 V10 240 23 240 16
221.23\02 240 25 210 20
220.88 VO7 150 17 140 12
220.92 V06 150 17 170 12
221.38\01 130 16 130 12

in seconds
Acceleration time Deceleration time
from 0 min™ -> Unax from Umax -> 0 min™

Z326_V1.14
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Table 5: Error messages

Error-No.: |Description
1 Imbalance arose
2 Imbalance sensor is defective
4 Imbalance switch has been activated for longer than 5 seconds
8 Transponder in the rotor is defective
11 Temperature sensor is defective
12 Chamber over temperature
14 Leap of speed is too big between two measurements
CLOSElid
33 Open lid while motor is running
34 Lid contact defective
38 Lid motor is blocked
40 Communication with frequency converter distrubed during start
41 Communication with frequency converter distrubed during stop
42 Short circuitin the frequency converter
43 Undervoltage frequency converter
44 Overvoltage frequency converter
45 Over temperature frequency converter
46 Over temperature motor
47 Over current frequency converter
48 Timeout between control unit and frequency converter
49 Other error frequency converter
55 Overspeed
70 Timeout between controler and RS232 interface
99 Rotor is not allowed in this centrifuge
FALSE Inserted rotor does not exist in the programm
rotorno |Rotoris not detected
© Hermle Labortechnik GmbH 7326_V1.14
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Table 6 (part 1): Radius correction

Rotor No. Adapter/Tube- Radius (cm) | Correction
rack Order no. (cm)
Swing out rotor 605.004 146 9
220.72 ' ’
605.005 14,6 0,0
605.000/001 14,2 -0,4
705.002 14,0 -0,6
705.003 14,0 -0,6
705.005 13,7 -0,9
705.007 14,0 -0,6
705.008 14,0 -0,6
705.009 14,6 0
705.010 14,0 -0,6
705.012 14,0 -0,6
705.013 13,9 -0,7
705.014 13,1 -1,5
705.015 14,0 -0,6
705.016 14,0 -0,6
13,9 -0,7
Angle rotor
220.87 8,6 0
704.004 8,2 -0,4
704.005 7,5 -1,1
Angle rotor
221.54 V02 1 0
701.011 10,6 0,4
701.012 91 1,9
701.015 7,7 3,4
Angle rotor 1
221.55 V02
708.019 10,7 0,3
708.003 10,3 0,7
708.004 10,6 0,4
701.011 10,2 0,8
701.012 8,3 2,7
701.015 6,7 4,3
X Z326_V1.14
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Table 7 (part 2): Radius correction

Rotor No. Adapter/Tube- Radius (cm) | Correction
rack Order no. (cm)
Angle rotor 10,3 0
220.78
707.000 8,6 -1,7
10,3 0,0
707.001 9,6 -0,7
707.002 9,6 -0,7
707.003 10,0 -0,3
707.004 9,8 -0,5
707.014 9,3 -1,0
707.015 9,5 -0,8
708.000 9,5 -0,8
708.001 9,8 -0,5
Swing out rotor 626.003 14,8 0
221.12
626.000 14,1 -0,7
626.001 14,1 -0,7
626.002 14,6 -0,2
626.004 14,5 -0,3
626.005 14,2 -0,6
626.006 14,2 -0,6
626.007 14,0 -0,8
626.008 14,2 -0,6
626.009 14,2 -0,6
626.010 14,3 -0,5
626.011 13,8 -1,0
626.012 14,4 -0,4
626.013 14,5 -0,3
626.014 9,9 -4,9
626.015 11,6 -3,2
Swing out rotor 10,2 0
221.16
706.000 10,2 0
Angle rotor 9,5 0
221.17
704.004 9,1 -0,4
704.005 8,4 -1,1
Angle rotor 9,2 0
221.20
707.001 8,5 -0,7
707.002 8,4 -0,8
707.003 8,9 -0,3
707.004 8,6 -0,6
707.014 8,3 -0,9
707.000 7,5 -1,7
9,1 -0,1
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Table 8 (part 3): Radius correction

Rotor No. Adapter/Tube- | Radius (cm) | Correction
rack Order no. (cm)
Angle rotor 8,4 0
221.22
708.003 7,9 -0,5
708.004 8 -0,4
708.017 7,7 -0,7
708.019 8,2 -0,2
Angle rotor 6,5 0
221.23
704.004 6,3 -0,2
704.005 5,6 -0,9
Angle rotor 6,2 0
221.38
Angle rotor 220.92 0
375.047 8,1
7,8
Angle rotor 220.88 0
704.004 7,1
8,3
704.005 6,4
7,6
375.055 7,2
8,4
Angle rotor 221.28 9,9 0
Angle rotor 221.18 11,2 0
707.000 9,7 -1,5
111 -0,1
707.001 10,6 -0,6
707.002 10,4 -0,8
707.003 10,9 -0,3
707.004 10,6 -0,6
707.014 10,4 -0,8
707.015 10,4 -0,8
Angle rotor 221.19 12,5 0
10,9
701.000 8 -4,5
6,4
701.010 11,3 -1,2
9,7
701.011 12,2 -0,3
10,6
701.012 10,5 -2,0
8,9
XII 7326 _V1.14
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Table 9: Abbreviations used

Symbol / Abbreviation] Unit |Description

U (=rpm) [min'l] revolutions per minute
RZB(=rcf) [xg] [relative centrifugal force
PP - Polypropylen

PC - Polycarbonat

accel - acceleration

decel - deceleration

prog - program

© Hermle Labortechnik GmbH
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APPENDIX

Redemption form / Decontamination certificate

Decontamination certificate at goods return delivery

Enclose at all returns of equipment and assemblies absolutely!

The completely full declaration about the decontamination is prerequisite for the assumption and further

processing of the return. If no corresponding explanation is enclosed, we carry out decontamination with costs at
your expense.

Surname; last name:

=
Organization / company: %
Street: £ %
38
ZIP CODE: place: = =1
= O
Telephone: fax: %
E-Mail: %
Pos. Crowd | Decontaminated Serial number |Description / Comment
object
1
2
3
4

Are these parts listed above in touch with the following substances?

Health endangering watery solutions, buffers, acids, alkalis:................ccccvuu. O Yes O No
Potentially iNnfeCtioUS ageNntsS: ........oviiiieie i e e O Yes ONo
Organic reagents and SOIVENL: .......iviiriii e e e e O Yes ONo
Radioactive SUDSIANCES: ........c.viviiiii i e e Oe«.O0B..0Y.. O Yes ONo
Health endangering Proteins: ..........vuvieiiiie i e e e e e e O Yes ONo
DN A et e e e e e e e e en e aa s O Yes ONo
These substances have reached the equipment/assembly? .............c.cociiiiiinnn O Yes ONo

Which one, if yes:

Description of the measures for the decontamination of the listed parts:

| confirm the proper decontamination;

Company/dept . place and date:

Signature of the authorized person:

© Hermle Labortechnik GmbH 7326 V1.14 XV
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8. NOTES
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Labnet=

Labnet International, Inc.

31 Mayfield Ave. Edison, NJ 08837 « USA -
US « toll free: 888-LABNETL1 « fax: 732 417-1750 »
International « phone: +1-732-417-0700 « fax +1-732-417-1750

website: http://www.labnetinternational.com
email: labnetinfo@corning.com

Technical modification rights reserved.
©HERMLE Labortechnik GmbH 2012
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PRODUCT DESCRIPTION

1. PRODUCT DESCRIPTION

1.1 Safety instructions
A This symbol indicates safety instructions and points to potential dangerous situations. Before using
the centrifuge the first time, please read the operating manual.
Failure to follow these instructions can result in personal injury an property damage .

Intended use includes the observance of all instructions in the instruction manual and carrying out
inspection and maintenance.

1.2 Intended purpose

This Hermle centrifuge was designed only for the separation of materials or mixtures with different
density, specifically for the preparation and processing of samples from the human body in context
of an in-vitro-diagnostic use, to allow the use of in-vitro-diagnostic in accordance to its intended
purpose. The designated device and its accessories listed in the technical documentation for this
device are in accordance with Directive 98/79/EC on in-vitro-diagnostic medical devices.

Hermle centrifuges are intended exclusively for indoor use and for use by qualified personnel.

Only Hermle original rotors and accessories might be used. Any other use or intended use is
considered improper. From the resulting damage the company Hermle Labortechnik is not liable.

1.3 Brief description
The unit type Z 326 K is a non refrigerated universal centrifuge, which we offer in two voltage
variations 230V or 120V.
The centrifuge can be used with swing-out and angle rotors.

All parameters are accessible via buttons and selected with the central adjuster. All pre-selected and
current values will be shown permanently on the LCD-display.

The centrifuge is powered by a maintenance-free induction motor.
Detailed technical data are in "table 1: Technical data" (see APPENDIX P.V).

1.4 Delivery package

+ 1 Centrifuge Z 326 K
* 1 Operating Manual Z 326 K
*  1Rotor key

Rotor(s) / Accessories will be packed separate.

© Hermle Labortechnik GmbH Z326K_V1.14 3



PRODUCT DESCRIPTION

1.5 Operating and display elements

10

1 central adjuster run parameters

2 0-1 power switch

3 LCD control panel display

4 rpm/rcf speed/ g-force

5 accel/decel acceleration- / deceleration intensity
6 time centrifugation time

7 lid lid release

8 quick short running

9 start start centrifugation

10  stop stop centrifugation

11 prog calling stored programs
12 store program store

13 temp temperature indication

Z326K_V1.14 © Hermle Labortechnik GmbH



PRODUCT DESCRIPTION

151 LCD-Display

The following picture shows the individual elements of the LCD-display.

A1 A2 A-4 A-3 M13

M2
M3

M5
M6

M4 M1 M12 M8 M7 M14 M15 M10M11 M9

Figure 1

Display fields:
A-1 Display field — rpm/rcf*
A2 Display field — ,acc/dec"
A-3 Display field - time"
A4 Display field - ,temp

Messages/logos of the display fields:

M1 ,close" M8 decel” M15  precool*
M2 Lopen” M9 Jfadius*

M3 Jotor* M10  ,program*

M4 Rotor-No. M11 Jerrort

M5 Jpm* M12  service"

M6 Jrcf MI3 hms

M7 .accel” M14  temperature®

1.6 Signs and indications of the centrifuge

1.6.1 General

E Instructions for disposal (see P. 34)

—

[E] Direction of rotation — clockwise rotation for the rotor drive

@ Reference for loading rotors

© Hermle Labortechnik GmbH Z326K_V1.14
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1.6.2 Product-nameplate (Example)

~

Hermle Labortechnik GmbH
Siemensstr.25  D-78564 Wehingen
TYPE: Z36HK REF: 302.00 V01
SN: 58105001 1] 2010
MAX. DREHZAHL: 30000 1/min.  KIN. EN.: 50880 Nm

unis: 120 VAC 1 15.8A, 50/60Hz  P: 1,6KW

Made in Germany C€ —

_
Company address: Hermle Labortechnik GmbH, Siemensstr. 25, D-78564 Wehingen
TYPE: Type designation of the product

REF: Order no. of the product

SN: Serial number of the product

ﬂ Date of manufacture

MAX. Drehzahl: max. allowed speed of the unit

KIN. EN.: max. kinetic energy with corresponding rotor

Ul Allowable voltage / max. current / frequency

P: Electrical input power

[:[ﬂ Before operating, read the operating manual!

Ce€ Labeling, standards and guidelines that are considered

Z326K_V1.14 © Hermle Labortechnik GmbH



PRODUCT DESCRIPTION

1.6.3 Warning and information signs

Warning

Four carrier must b used at all Four carrier must be used at all times on four place swing out rotors or
Wit e ol damage will occur to the centrifuge. Such damage will not be covered
centrifuge. Such damage will not be under the product warranty.
covered under the product warranty.

Attention!!
Check the fastening
of the rotor nut before each run. . .
Achtungl Attention! Check the fastening of the rotor nut before each run.

Vor jedem Lauf Befesti-
gungsschraube auf festen Sitz pruefen.

Vor manueller Entriegelung oder 6ffnen
des Gehauses Netzstecker Ziehen!

TAKE OFF MAINS PLUG befors opening Take off mains plug before opening the housing or the emergency release

the housing or the emergency release!

RETIREZ LE CORDON
avant toute intervention
a l'interieur de I'appareil

1.6.4 Danger, precautions and warranty

A This device may only be operated by trained specialist stuff. They must have carefully read
the operating manual and be familiar with the function of the device.

To protect people and environment the following precautions should be observed:

. During centrifugation, the presence of people and the setting up of hazardous materials is
prohibited within 30 cm around the centrifuge according to the regulations of
EN 61010-2-020.

. The HERMLE Z 326 K is explosion-proof and must therefore not be operated in explosion-
endangered areas or locations. Centrifugation of flammable, explosive, radioactive, or such
substances, which chemically react with high energy, is strictly prohibited. The final decision
on the risks associated with the use of such substances is the responsibility of the user of the
centrifuge.

. Never spin toxic or pathogenic material without adequate safety precautions, i.e.
centrifugation of buckets / tubes without or with defective hermetic sealings is strictly
prohibited. The user is obliged to perform appropriate disinfection procedures in case
dangerous substances have contaminated the centrifuge and or its accessories. When
centrifuging infectious substances, always pay attention to the General Laboratory
Precautions. If necessary, contact your safety officer!

. It is prohibited to run the centrifuge with rotors other than listed for this unit.

. Under no circumstances open the lid of the centrifuge while the rotor is still running or rotating
with a speed of > 2m/s
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1.6.5 Following rules must strictly be adhered to:

. Do not operate the centrifuge in case itis not installed correctly.

. Do not operate the centrifuge when dismounted (e.g. without housing).

. Do not run the centrifuge when mechanical or electrical assembly groups have been
tampered with unauthorized persons.

. Do not use accessories such as rotors and buckets, which are not exclusively approved by
HERMLE Labortechnik GmbH, except commercially available centrifuge tubes made of glass
or plastic.

. Do not spin extremely corrosive substances, as they may cause material damages and impair

mechanical resistance.

. Do not operate the centrifuge with rotors or buckets, which show any signs of corrosion or
mechanical damage.

The manufacturer is responsible for safety and reliability of the centrifuge, only if:
. the unit is operated in accordance with this instruction manual.

. modifications, repairs or other adjustments are performed by HERMLE-authorized personnel
and the electrical installation of the related location corresponds to the IEC-regulations.

1.6.6 Warranty

The centrifuge has been subjected to thorough testing and quality controls. In the unlikely case of
any manufacturing faults occurring, the centrifuge and rotors are covered by warranty for a period of
two years from date of delivery. This warranty becomes invalid in case of mishandling, damage and
negligence and further in case of usage of inappropriate spare parts and / or accessories or
unauthorized modification of the unit.

Technical modification rights are reserved by the manufacturer in respect to technical
improvement!

Z326K_V1.14 © Hermle Labortechnik GmbH
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1.7 Installation of the centrifuge
1.7.1 Unpacking the centrifuge

Model Z 326 K is supplied in a carton.

Remove the strap retainer, open the carton and remove the centrifuge. The instruction manual must
always be kept with the centrifuge!

1.7.2  Space requirements
The centrifuge should be installed on an even solid surface, if possible on a laboratory cabinet /
table or some other solid vibration free surface.

During centrifugation, the centrifuge must be placed in a way, that there is a minimum space of
30 cm on each side of the unit according to the standards EN 61010-2-020.

Do not place the centrifuge next to a window or a heater, where it could be disposed to excessive
heat, as the performance of the unit is based on an ambient temperature of 23°C.

1.7.3 Installation

Follow these steps:

¢ Check whether power supply corresponds with the one named on the manufacturer's rating label,
which is mounted on the rear panel.

* The line voltage circuit braker is max. 10 A (type K) slow release for commonly used instruments.

* In case of emergency, there must be an emergency switch off installed outside the room in order to
disconnect the power supply of the unit.

¢ Connect the centrifuge with the mains.
(The socket for the power cord must be easy to reach respectively easy to disconnect).
Switching it on using the mains power switch (1).
Open the lid by using the button LID.

* Remove the transport securing device of the motor.

© Hermle Labortechnik GmbH Z326K_V1.14



PRODUCT DESCRIPTION

1.8 Basic adjustments

At commissioning of the centrifuge, you have the options to make the following basic settings:
Temperature indication in °C or °F

Acoustic signal turn on / off
Keyboard sound turn on -/ off

Volume pre-selection of sound signal
Song selection of sound signal ,end of run*

1.8.1 Access to mode "Operating Data"

If the centrifuge is still turned off, press simultaneously the keys ,time" (6) and ,lid“ (7) and turn on
the main switch of the centrifuge. Now release both keys again. As a result a display test is executed
for approx. 5 seconds. All possible indications will appear at the same time (see figure 2).

Figure 2

A ATTENTION:

- Please notice that you must enter the program as described under point 1.8.1 to
change the adjustments of the points 1.8.2 - 1.8.6. After you have stored the
settings you change the normal program mode again by switch off the centrifuge
for a short while.

- All changed settings must be confirmed by the key ,start* (9). As an optical
confirmation appears the word ,,store* in the display ,,rpm/rcf“(A-1) - Only then

the pre-selections are valid! (see figure 3)

A1

Figure 3

10
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1.8.2 Temperature indication

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accel/decel (5). In the display ,accel/decel* (A-2) appears the word ,service”. Now select the letter
,C" with the adjusting knob (1). As a result in the display ,rpmircf* (A-1) appear the words
,CELSl/temp“. If you press the key ,rpm/rcf“ (4) now, the word ,CELSI* flashes and you can change
the display into Fahrenheit ,FAREN" with the adjusting knob (1) (see figure 4).

After you have stored the settings you change to the normal program mode again by switch off the
centrifuge for a short while.

Figure 4

1.8.3 Signal turn on/ off

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accelldecel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
,L“ with the adjusting knob (1). As a result appear in the display ,rpm/rcf* (4) the words ,On Sound".
If you press the key ,rpm/rcf* (4) now, the word ,On" flashes and you can switch off the sound with
the adjusting knob (1) (see figure 5).

After you have stored the settings you changed to the normal program mode again by switch off the
centrifuge for a short while.

A-1

Firgure 5

© Hermle Labortechnik GmbH Z326K_V1.14
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1.8.4 Volume pre-selection of sound signal

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accelldecel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
LU* with the adjusting knob (1). As a result appear in the display ,rpm/rcf* (A-1) the words
,Vol=0- 9/Sound". After pressing the key ,rpm/rcf* (4), you can adjust the desired volume between 0
(low) and 9 (loud) with the adjusting knob (1) (see figure 6).

After you have stored the settings (see 1.8.1) you changed to the normal program mode again by
switch off the centrifuge for a short while.

Figure 6

1.8.5 Song selection for sound signal - end of run

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accelldecel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
,G". with the adjusting knob (1). As a result appears in the display ,rpm/rcf (A-1) the word |,
SonGo/Sound". After pressing the key ,rpm/rcf* (4), you can select a song with the adjusting knob
(2). (see figure 7).

After you have stored the settings (see 1.8.1) you changed to the normal program mode again by
switch off the centrifuge for a short while.

A-1

Figure 7
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1.8.6  Keyboard sound turn on / off

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accel/decel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
b with the adjusting knob (1). As a result appears in the display ,rpm/rcf* (A-1) the word
,ON/BEEP*. After pressing the key ,rpm/rcf* (4), you can turn the keyboard sound (On) or (Off) with
the adjusting knob (1). (see figure 8).

After you have stored the settings (see 1.8.1) you changed to the normal program mode again by
switch off the centrifuge for a short while.

Figure 8

© Hermle Labortechnik GmbH Z326K_V1.14
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14

1.8.7 Call up operating data (by skilled or service engineer only!)

In the mode ,Basic Adjustments you can call up the operating data of the centrifuge. Please
proceed as described under point 1.8.1 to enter this program mode. Press the key ,accel/decel” (5).
In the display ,accel/decel” (A-2) flashes the word ,service".

With the adjusting knob (1) the different information can be called up:

A = previous starts of the centrifuge
H = previous operating hours

S = software version

r = converter software

E = list of previous error massage

h = running time of the motor

The list of the last 99 error messages can be looked over by pressing the key ,rpm/rcf* (4) and scroll
through it by the adjusting knob (1). The respective error codes appear in the display ,rpm/rcf* (A-1).
Please look up in ,Table 6: error messages"” (see APPENDIX S. X).

Here as well you must shortly switch off the centrifuge for changing to the normal program mode
again.

Figure 9
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2. OPERATION

2.1Mounting and loading angle rotor

211

Installation of rotors

Clean the drive shaft as well as the collet with a clean, grease-free piece of cloth. Place the rotor
onto the drive shaft. (see figure 10) Take care that the rotor is fully installed onto the motor shatft.

Figure 10 Figure 11

Hold the rotor with one hand and secure the rotor to the shaft by turning the fixing nut clockwise.
Tighten fixing nut with enclosed allen key (see figure 11)

Figure 12

ATTENTION: For safety always ensure that rotor fixing screw is tightened before each
run!! (see figure 11)

© Hermle Labortechnik GmbH Z326K_V1.14
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2.1.2 Loading angle rotors

Rotors must be load symmetrically and with equal weight (see figure 13+14). The adapter may only
be load with the appropriate vessels. The weight differences between the filled vessels are as low as
possible to keep. Therefore we recommend to weighting with a balance. This reduces the wear of
drive and the acoustic operating noise.

On each rotor is designated how large the maximum load per hole is. (It is allowed to operate e.g. a
12-place-rotor with 2 or 4 loaded tubes only. But the loaded borings must be opposite each other).

Figure 13:  WRONG Figure 14:  CORRECT (4 tubes)

2.1.3 Loading swing out rotors

Loading of the buckets / vessels must be made in accordance to figure 16

It is allowed to operate e.g. a 4-place-rotor with 2 loaded buckets only. But the loaded buckets must
be opposite to each other. Make sure that the unloaded buckets also be put inside the rotor
(see figure 15 and 16).

In principle swing out rotors may not be taken in operation until all buckets or racks are put
into the rotor.

The bolts at the rotor must be greased with the HERMLE High TEF oil (Order No. 34-5147).
The sample tubes have to be filled evenly by eye and put into the drillings or tube racks. The weight
difference of the loaded buckets should not exceed approx. 1,0 g.

A ATTENTION!

Swing out rotors may be taken in operation only if all locations are filled in with either four
buckets or four carriers — do not mix buckets and carriers up!!

Figure 15  WRONG Figure 16: CORRECT
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A ATTENTION!

2.14

2.15

Do not operate the centrifuge with rotors or buckets which show any signs of
corrosion or mechanical damage.

Do not operate with extremely corrosive substances, which could damage the rotor
and buckets.

In case of any questions, please contact the manufacturer!

Loading and overloading of rotors
All approved rotors are listed with their maximum speed and maximum filing weight in
Jable 2 permissible net weight" (see APPENDIX P. VI).

The maximum load permitted for a rotor, which is determined by the manufacturer, as well as the
maximum speed allowed for this rotor (see label on rotor), must not be exceeded. The liquids the
rotors are loaded with, should have an max. homogeneous density of 1,2 g/ml or less when the rotor
is running at maximum speed.

In order to spin liquids with a higher density, the speed has to be reduced according to the following

formula:

_ 1.2
Reduced speed nyeg = /—higher density X max. speed (Nmax) Of the rotor
Example:
1.2
NMed = /# X 4.000 = 3.360 rpm

If In case of any questions, please contact the manufacturer!

Removing the rotor

Untighten the rotor fixing nut complete (2. screw over the stiff point) and lift the rotor vertical out of the
centrifuge. (see figure 10 and 11)

© Hermle Labortechnik GmbH Z326K_V1.14
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2.2 Lid
2.2.1 Lidrelease

After the run, respectively closing the lid of the centrifuge, it appears in the display ,rpm/rcf‘(A-1) the
word ,close* (M1). If there is a rotor in the centrifuge, it appears additional the word ,rotor* (M3), as
well as the code number of the respective rotor, which is in the centrifuge i. e. ,220.72 (M4). If there
is no rotor in the centrifuge it flashes the word ,rotor* (M3) and additional the word ,no* (M4). ). By
pressing the key ,lid* (7) you can release the lid of centrifuge. As soon as the electromagnetic lid is
completely released, it appears the word ,open“ (M2). Now you can open the lid of the centrifuge.

All with number marked passages refer to figure 17

rpm/ref rpm/ref

Figure 17

During the run you can call up the rotor type at any time by pressing the key “lid” (7).

2.2.2 Lidlock
The lid must only be lay down slightly. An electromagnetic lid lock closes the lid, at the same time
disappears the word ,open“ (M2).

As a sign that the centrifuge is ready for starting it appears in the display ,rpm/rcf‘(A-1) the word
,close” (M1). Simultaneously it appears in that display the word ,rotor* (M3), as well as the code
number of the rotor, which is in the centrifuge i. e. ,nr 22x.xx" (M4). With that all rotor specifically
data, like e. g. max. speed, acceleration etc., are adopted.

All with number marked passages refer to figure 17

A ATTENTION: Don't grip your fingers between lid and device or locking mechanism
when closing the lid!
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2.3 Preselection
2.3.1 Preselection of speed / RCF-value

Through the key ,rpm/rcf* (4) this pre-selection is activated. By pressing the key once the word ,rpm*
(M5) flashes. By pressing the key once again the pre-selection of the centrifugal forces may be
chosen. Then it appears the flashing word ,rcf* (M6). You can set the desired values with the
adjusting knob (1). In the display (A-1) the regulated value is shown permanently, before, during and
after the run.

All with number marked passages refer to figure 18

M5 A1 M6

Figure 18

As long as no rotor is inserted, the speed is adjustable between 200 rpm and maximum revolution of
the centrifuge.

If there is a rotor in the centrifuge the speed can only be pre-selected until the maximum permissible
revolution of that rotor. It is the same with the pre-selection of the RCF-value. The setting range is
between 20 xg and the maximum permissible centrifugal force of the rotor.

See ,table 4: max. speed and RCF-values for permissible rotor* (see APPENDIX P. VIII). There are
listed all important values.

/N ATTENTION:

Please also check the maximum permissible revolutions of your test tubes! (Producer
Indication)

© Hermle Labortechnik GmbH Z326K_V1.14
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2.3.2  Preselection of running time
The running time can be pre-selected in three different ranges from 10 seconds up to 99 hours 59
minutes.
1. Range from 10 seconds up to 59 minutes 50 seconds in steps of 10 seconds
2. Range from 1 hour up to 99 hours 59 minutes in steps of 1 minutes
3. Range continuous run ,cont”, which can be interrupted by the key “stop” (10).
The running time can be pre-selected with the lid open or closed.
To activate the setting of the running time press the key time“ (6).

In the display ,time" (A-3) flashes the indication ,m : s“ or ,h : m“, depending on the previous
setting.

To set the desired value use the adjusting knob (1). After exceeding of 59 min 50 sec the indication
changes automatically into ,h : m“. After exceeding of 99 hours 59 min the word ,cont” appears in
the display ,time” (A-3). That continuous run can only be interrupted by pressing the key ,stop” (10).
The time countdown as soon as the set speed is reached.

The display shows always the remaining running time. (see figure 19)
All with number marked passages refer to figure 19

A-

Figure 19
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2.3.3 Preselection of brake intensity and acceleration

Through the key ,accel/decel” (5) this function is activated.

By pressing the key once the word ,accel” (M7) flashes in the display ,accel/decel” (A-2). The
desired acceleration can be pre-selected by the adjusting knob (1). The value 0 is equivalent to the
lowest and the value 9 to the highest acceleration.

By pressing the key ,accel/decel* (5) twice, in the display ,accel/decel” (A-2) indicates the word
,decel” (M8). Now the desired brake intensity can be pre-selected by the adjusting knob (1). The
value 9 is equivalent to the shortest and the value 0 to longest possible brake time.

All with number marked passages refer to figure 20

See ,table 5: acceleration and deceleration times® (APPENDIX P. IX). There are shown the
acceleration and deceleration times for the acceleration and deceleration stages 0 to 9 for
permissible rotors.

AR

Figure 20

© Hermle Labortechnik GmbH Z326K_V1.14
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2.3.4 Pre-selection of temperature

This funktion is activated by the key ,temp” (13). After pressing that key in the display ,temp* flashes
the indication ,°C" (A-4). By the adjusting knob (1) the desired test temperature can be pre-selected in
steps of 1°Cin a range from -20°C up to +40°C.

The value is indicated permanetly in the display (figure 21) - before, during and after rhe run.

Please notice the respective lowest temperatures of the rotors at maximum speed!

CEL . 4~

Figure 21

2.3.5 Pre-cooling

If the samples are temperature-sensitive it is useful to pre-cool the centrifuge, the rotor and eventually
the buckets to the needed working temperature. Therefore insert the desired rotor and pre-set the
respective temperature. By simultaneous pressing of the keys “temp” (13) and “time” (6) you start the
run. While running the unit chooses automatically a rotational speed that is equivalent to 20 % of the
permitted rotational speed of the respective rotor. After the pre-set temperature is reached you can
leave the pre-cooling run with the “stop” key (10).

Depending on the inserted rotor the pre-cooling goes between approx. 10 and 20 min.

All with number marked passages refer to figure 22

A-4

Figure 22
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2.4Radius correction
If you use adapters or reducers it could change the centrifugal radius of the respective rotor. In that
case you can correct the radius manually. Please proceed as follows:
Press the key ,time" (6) and the key ,prog" (11) at the same time and hold them.

In the display ,time"“ (A-3) appears the word ,radius* (M9). By the adjusting knob (1) you can
preselect then the respective radius correction (see table 7, APPENDIX P. XI) in steps of 0,1 cm.

As soon as you have set a radius correction the word radius* (M9) appears. This hint is as long
visible as you put the radius correction back to 0 again.

All with number marked passages refer to figure 23

Figure 23

© Hermle Labortechnik GmbH Z326K_V1.14
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2.5 Program
2.5.1 Storage of programs
You can store up to 99 runs with all relevant parameters, incl. the used rotors. You can use any free

program number and call it up again.

Put the needed rotor into the centrifuge. By pressing the key ,prog” (11) in the display ,time“ (A-3)
appears the word ,program” (see figure 24). With the adjusting knob (1) you can chose the desired
program number.

If a program number is already occupied in the display ,rpm/rcf* (A-1) will appear the words ,rotor”
(M3) and ,22x.xx"“ (M4) (see figure 24). In case of free program numbers it appears 0.

Figure 24

Close the lid of the centrifuge. Now proceed as already described to set all important run
parameters. If the lid isnt closed when storing the programm, in the display "rpm/rcf' (A-1) flashes
alternately the word "FirSt" and "CLOSE Lid" (see figure 25). If you want to start the run without
storing the programm, in the display "rpm/rcf" (A-1) flashes alternately the word "First" and "PrESS
StoreE" (see figure 26).

rpm/rcf

rpm/rcf

Figure 25 Figure 26

For adaption of data press the key ,store* (12) for approx. 1 second. If the programm is stored
correctly, the word StorE appears in the display "rpm/rcf' (A-1). As a result the word ,program* (M10)
disappears. As soon as the key ,store" (12) is no longer anymore, it reappears the word ,programm
xx“ (M10) —the (xx) stands for the chosen program place.

If all program numbers are occupied you can take an old number that is not necessary anymore and
just put in the new parameters.
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2.5.2 Recall of stored programs

To recall stored programs press the key ,prog” (11) while the lid is already closed. Inside the display
Jdime" (A-3) appears ,programm --“(M10). With the adjusting knob (1) you pre-select the desired
program number.

In the respective displays there will appear the stored values for that program.

If there is not the right rotor inside the centrifuge for the pre-selected program, in the display
Jspmircf* (A-1) flashes the word ,rotor* (M3). At the same time the word ,FALSE" and the stored
rotor number ,22x. xx* (M4) will flashing by turns.

All with number marked passages refer to figure 27.

A3

M10

Figure 27

2.5.3 Leaving program mode

To leave the program mode just press the key ,prog* (11). Then inside the display ,time* appears
the word ,programm".
Set the display to ,programm--* (M10) with the adjusting knob (1).

All with number marked passages refer to figure 27.

© Hermle Labortechnik GmbH Z326K_V1.14
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2.6 Starting and stopping the centrifuge

2.6.1 Starting the centrifuge

You can start the centrifuge either with the ,start" key (9) or the ,quick" key (8).

By the ,start" key (9) you can start stored runs or runs with manually pre-selected parameters.

When the respective pre-selected running time has ended then the centrifuge will stop automatically.
By the ,quick” key (8) you can start runs, which will last just a few seconds.

By pressing the ,quick” key (8) the centrifuge accelerates up to the pre-selected revolution.

In the display ,time" (A-3) the passed running time is indicated from the date of pressing the
Lquick” key (8).

By releasing the ,quick” key (8) the centrifuge stops and the running time is indicated until the
opening of the lid.

All with number marked passages refer to figure 28

Figure 28

2.6.2 The "STOP" key

By the ,stop* key (10) (see figure 29) you can interrupt the run at any time. After pressing the key the
centrifuge decelerates with the respective pre-selected intensity down to stand still.

Figure 29
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2.7Imbalance detection
In case of the rotor not being equally loaded, the drive will turn off during acceleration. The rotor
decelerates to stand still.

When in the display “time” (A-3) the word “error” (M11) together with the number “01" appear, the
weight difference of the samples is too huge. Weigh out the samples exactly!

Load the rotor as described in chapter 2.1.2 and 2.1.3.

When inside the display “time” (A-3) the word “error” together with the number “02* (see figure 30)
appear, there could be following reasons: The imbalance switch is defective.

Figure 30

© Hermle Labortechnik GmbH Z326K_V1.14
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3. MAINTENANCE

3.1 Maintenance and cleaning
3.1.1 General

Care:

Maintenance of the centrifuge is confined to keeping the rotor, the rotor chamber and the rotor
accessories clean as well as to regularly lubricating the rotor insert bolts of a swing out rotor
(if available).

The most suitable lubricant is the offered HERMLE High TEF oil — Order no.: 34-5147.
Lubricants containing molycote and graphite are not allowed.

Please pay special attention to anodized aluminum parts. Breakage of rotors can be caused even by
slightest damages.

In case of rotors, buckets or tube racks getting in touch with corrosive substances the concerned
spots have to be cleaned carefully.

Corrosive substances are for instance: alkalis, alkaline soap solutions, alkaline amines,
concentrated acids, solutions containing heavy metals, water-free chlorinated solvents, saline
solutions, e.g. salt water, phenol, halogenated hydrocarbons.

A Cleaning - units, rotors, accessories:

Turn the device off and disconnect it from the power supply before you begin any cleaning or
disinfecting. Do not pour liquids into the housing interior.
Do spray disinfectant on the device.

- Thorough cleaning not only has its purpose in hygiene but also in avoiding corrosion based on
pollution.

- Inorder to avoid damaging anodized parts such as rotors, reduction plates etc., only pH-neutral
Detergents with a pH-value of 6-8 may be used for cleaning. Alkaline cleaning agents (pH-value
> 8) must not be used.

- After cleaning, please ensure all parts are dried thoroughly, either by hand or in a hot-air cabinet
(max. Temperature + 50°C).

- It is necessary to coat anodized aluminium parts with anti-corrosion oil regularly in order to
increase their life-spans and reduce corrosion predisposition.

- Due to humidity or not hermetically sealed samples, condensate may be formed. The
condensate has to be removed from the rotor chamber with a soft cloth regularly.

A The maintenance procedure has to be repeated every 10to 15 runs, but at least once a week!

- Connect the unit to the power supply, after the equipment is completely dry.

- Do not carry out disinfection with UV-, beta- and gamma-rays or other high energy radiation.
- Metal rotors can be autoclaved.

- Rotor lid and adapters can also be autoclaved (max. 121°C, 20 min).

- The tube racks are made of PP and cannot be autoclaved at 134°C.
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3.1.2 Cleaning and disinfection of the unit

1. Open the lid before you turn off the unit. Disconnect it from the power supply.

2. Open the rotor nut by turning the rotor key counter clockwise.

3. Remove the rotor.

4. For cleaning and disinfection of the unit and the rotor chamber using the above mentioned
cleaner.

5. Clean all accessible areas of the device and its accessories, including the power cord with a
damp cloth.

6. Wash the rubber seals and rotor chamber thoroughly with water.

7. Rub the dry rubber seals with glycerol or talc to prevent these to becoming brittle. Other
components of the unit, e.g. the lid lock, motor shaft and rotor must not be greased.

8. Dry the motor shaft with a soft, dry and lint-free cloth.

9. Control the unit and accessories for damage.

Remove at least every six months adherent dust from the ventilation slots in the centrifuge by using
a soft brush.

Before doing that, please switch off the unit and disconnect the unit from the power supply.

3.1.3 Cleaning and disinfection of the rotor

Clean and disinfect the rotors, rotor lids and adapters with the above mentioned cleaner.

Use a bottle brush to clean and disinfect the rotor bores.

Rinse the rotors, rotor lid and adapter with clear water. Particular the drillings of angle rotors.
For drying of the rotors and accessories set them on a towel. Place the angle rotors with bores
down, to dry them to.

5. Dry the rotor cone with a soft, dry and lint-free cloth and look for damage. Do not grease the
rotor cone.

Hwn e

3.1.4 Disinfection of aluminum rotors

In case of infectious material spilling into the centrifuge, the rotor and rotor chamber have to be
disinfected right after the run. Rotors may be autoclaved at a maximum temperature of 121°C.
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3.1.5 Disinfection of PP-rotors

Autoclaving
The recommended time for autoclaving: 15— 20 min at 121°C (1 bar)

A ATTENTION: The sterilization time of 20 min. must not be exceeded. Sterilization again and
again will cause reduction of the mechanical resistance of the plastic material

Before the autoclaving the PP-rotor and adapter must thoroughly be cleaned to avoid the burning in
of dirty residues.

You can disregard the consequences of some chemical residues to plastic materials at ambient
temperatures. But at the high temperatures of the autoclaving those residues may corrode and
destroy the plastic. The objects must be thoroughly washed up with distilled water after the cleaning
but before the autoclaving. Residues of any cleaning liquids may cause fissures, whitening and
stains.

Gas sterilization

Adapters, bottles and rotors may be gas sterilized with Ethylenoxyd. According to the duration of the
application you may give long enough an airing to the items after the sterilization and before using

A them again.

ATTENTION: Because the temperature may rise during the sterilization, rotors, adapters and
bottles must not be closed respectively must be totally unscrewed

Chemical sterilization
Bottles, adapters and rotors may be treated with the usual liquid disinfectants.

AATTENTION: Before applying any other cleaning resp. Decontamination method than
recommended by the manufacturer, contact the manufacturer to ensure that it will not
damage the unit or the rotor.

3.1.6 Glass breakage

With high g-values, the rate of glass tube breakage increases. Glass splinters have to be removed
immediately from rotor, buckets, adapters and the rotor chamber itself. Fine glass splinters will
scratch and therefore damage the protective surface coating of a rotor. If glass splinters remain in
the rotor chamber, fine metal dust will build up due to air circulation. This very fine, black metal dust
will extremely pollute the rotor chamber, the rotor, the buckets and the samples.

If necessary, replace the adapters, tubes and accessories to avoid further damages. Check the rotor
bores regularly for residues and damages.

A ATTENTION: Please check the relevant specifications of the tubes centrifuges with the
manufacturer!

3.2 Life time of rotors, round and rectangular buckets, accessories
Rotors and rotor lid made of aluminum or stainless steel, have a operating time of max. 7 years
from first use.

Transparent rotor lids and caps made of PC or PP as well as rotors, tube racks and adapters of PP
have a maximum operating time up to 3 years from first use.

Condition for the operating time:

Proper use damage-free condition, recommended care.
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4. TROUBLE SHOOTING

4.1Error message: Cause / Solution

The error messages are listed to help localize possible errors faster.

The diagnose referred to this chapter may not always be the case, as they are only theoretically
occurring errors and solutions.

Always, please keep us informed about any kind of error occurring, which is not listed in this chapter.
Only through your information we are able to improve and complete this operation manual.

Many thanks in advance for your support.
HERMLE Labortechnik GmbH

4.2 Survey of possible error messages and their solutions
4.2.1 Lid release during power failure (Emergency Lid Release)

In case of power failure or malfunction, the lid of the centrifuge can be opened manually in order to
protect your samples.

Please proceed as follows (see figure 31):

A » Switch the centrifuge off and unplug the power cord, wait until the rotor stands still (this

may take several minutes)

+ At the left side of the centrifuge housing there is a plastic stopper. Remove this stopper
and behind it there is a hexagon nut.

+ Take the delivered box spanner, put him in the hole and lock the box spanner with
hexagon nut (see figure 31).

+ Now turn the box spanner to the right side (clockwise) up to the limit.
ATTENTION: Just turn to the limit, don’t tighten the nut.

+ Now open the lid of the centrifuge.

+ Switch the centrifuge on again, for go on working.

Figure 31
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4.2.2 Description of the error message system

The error message ,error* (M11) is shown in the ,time" (A-3) display (see figure 32). Detailed
information about possible error messages are in ,table 6: error messages” (see Appendix P.X).

Figure 32
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5. RECEIPT OF CENTRIFUGES TO REPAIR

A Health risk from contaminated equipment, rotors and accessories
In case of returning the centrifuge for repairing to the manufacturer, please notice the following:

The centrifuge must be decontaminated and cleaned before the shipment for the protection of
persons, environment and material.

Decontamination certificate at goods return delivery (see APPENDIX P. XVI)
We reserve the right to accept contaminated centrifuges.

Further on all costs occurred for the cleaning and disinfection of the units will go to the debit of the
customer’s account.
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6. TRANSPORT, STORAGE AND DISPOSAL

6.1 Transport

Before transporting, take out the rotor.
Only transport the unit in the original packaging.
Use a transport aid for transporting over longer distances to fix the motor shaft.

Air temperature | rel. humidity Air pressure
General transportation -25 bis 60 °C 10 bis 75 % 30 bis 106 kPa

6.2 Storage

During storage of the centrifuge the following environmental conditions must be observed:

Air temperature | rel. Humidity Air pressure
in transport packaging -25 bis 55 °C 10 bis 75 % 70 bis 106 kPa

6.3 Disposal

In the event of disposing of the product, please observe the applicable legal regulations.

Information on the disposal of the electrical and electronic devices in the European
Community:.

The disposal of the electrical devices is regulated within the European Community by national
regulations based on EU Directive 2002/96/EC pertaining to waste electrical and electronic
equipment (WEEE).

In accordance with this, any devices delivered after 13/08/2005 on a business-to-business basis,
which includes the product, may no longer be disposed of in household waste. To document this
they have been marked with the following identification:

H

Because disposal regulations may differ from one country to another within the EU please contact
your supplier if necessary.
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EG - Conformity Declaration
EG Konformitatserklarung
EC Conformity Declaration

C€

Hermle Labortechnik GmbH - Siemensstr. 25 - D-78564 Wehingen — Germany

Das bezeichnete Produkt entspricht den einschlagigen grundlegenden Anforderungen der aufgefiihrten EG-Richtlinien und
Normen. Bei einer nicht mit uns abgestimmten Anderung des Produktes oder einer nicht bestimmungsgemafen Anwendung
verliert diese Erklarung ihre Giltigkeit.

The Product named below fuffills the relevant fundamental requirements of the EC directives and standards
listed. In the case of unauthorized modifications to the product or an unintended use this declaration
becomes invalid.

Produkttyp
Product type

Laborzentrifugen mit Zubehor nach ,,IVD (sonstige Produkte)”
Laboratory centrifuge with accessories to “IVD (other device)”

Typenbezeichnung
Typ designation

2206 A; Z 233 M-2; Z 306; Z 326; Z 366; Z 383; Z 400; Z 513,
2216 MK; Z 32 HK; Z 326 K; Z 36 HK; Z 383 K; Z 400 K; Z 513 K

Einschlagige EG-Richtlinien / Normen
Relevant EC directives / standards

RL 98/79/EG ; 2006/95/EG ; 2004/108/EG
EN 61010-1:2011-07; EN 61010-2-020 :2007-03; EN 61010-2-101:2003-09
DIN EN I1SO 14971:2012-10; DIN EN ISO 13485:2012-06

¢
e

Konformitatserklarung Gerate IVD 03-2012 Geschéftsfiihrer, Managing Director

Wehingen, den 01.10.2012
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Table 1: Technical Data

Manfacturer HERMLE Labortechnik GmbH

Type Z 326K

Dimensions

Width 40 cm

Depth 70 cm

Height 36 cm

Weight without rotor 60 kg

max. speed 18000 min*

max. volume 4 x 100 ml

max. RCF 23545x g

allowable density 1,2 kg/dm®

allowable kinetic energy 25111 Nm

Mains power connection AC 230V /50Hz1ph 120V /60 Hz 1 ph
Voltage fluctation +10 % +10%
Current consumption 30A 6,0 A
Power consumption 660 W 660 W
Radio interference IEC 61326-1

Audit requirement (BGR 500) yes

Ambient conditions (EN/IEC 61010-1)

- Environement for indoor use only

- High Use up to an altitude of 2000 m above MSL
- Ambient temperature 2°Cupto 35°C

- Max. relative humidity Max. relatve humidity 80 % for temperatures up to 31°C,

decreasing linearly to 50 % relative humidity up to 35°C.
- Overvoltage category (IEC 60364-4-443) Il

- Degree of contamination 2
Class of protection I

Not suitable for use in hazardous environements.
EMV EN/IEC FCC Class B EN/IEC FCC Class B
Interference emission , noise 61326-1 61326-1

Category B Category B

Noise level (depending on the rotor) < 60 +2 dB(A)
Write from operator
Inventory-No.:
Monitoring-No.:

Environement

Maintenance confract:

HERMLE Labortechnik GmbH or dealer service office

Siemensstrasse 25

responsible service ofiice 78564 Wehingen

Tel.: (49)7426 / 96 22-17

Fax: (49)7426 / 96 22-49

responsible dealer
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Table 2: Permissible net weight

rotor-number max. speed permissible
net weight

220.72 V06 5000 min-1 1860 g
220.78 V05 13500 min-1 840 g
221.54\02 6000 min-1 300g
221.55\02 6000 min-1 4329
221.12\03 4500 min-1 1360 ¢
221.16 V03 4500 min-1 440 g
221.17 V03 14000 min-1 102 ¢
221.19\V02 4500 min-1 960 g
221.18 V02 9000 min-1 840 g
221.20 V02 12000 min-1 560 g
221.22\02 12000 min-1 564 g
221.28 \02 12000 min-1 360 g
220.87 V09 15000 min-1 8169
220.87 V10 15000 min-1 8169
221.23\02 18000 min-1 408 g
220.88 07 13500 min-1 1496 g
220.92 V06 13500 min-1 7049
221.38 W01 15000 min-1 149

Vi
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Table 3: Lowest temperatures at max. speed

rotor-number max. speed n-max
220.72 \06 5000 min-1 -3°C
220.78 05 13500 min-1 17 °C
221.54\02 6000 min-1 -115°C
221.55\02 6000 min-1 -11°C
221.12\V03 4500 min-1 -71°C
221.16 VO3 4500 min-1 -6 °C
221.17\V03 14000 min-1 9°C
221.19V02 4500 min-1 -9°C
221.18\V02 9000 min-1 -5°C
221.20 V02 12000 min-1 5°C
221.22\02 12000 min-1 -5°C
221.28\02 12000 min-1 2°C
220.87 V09 15000 min-1 6°C
220.87 V10 15000 min-1 6°C
221.23\02 18000 min-1 -2°C
220.88 V07 13500 min-1 6°C
220.92 V06 13500 min-1 2°C
221.38\01 15000 min-1 -1°C

All temperature indications refer to a room temperature of 23°C. By exceeding this value or direct solar radiation

to the centrifuge, these values can't be kept up.
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Table 4: Max. speed and RCF-values for permissible rotors

Vil

rotor- max. speed RCF

number value
220.72\V06 | 5000 min-1 3885xg
220.78 V05 | 13500 min-1 20986xg
221.54\02 6000 min-1 4427xg
221.55 V02 6000 min-1 4427xg
221.12\03 4500 min-1 3350xg
221.16 VO3 4500 min-1 2739xg
221.17\V03 | 14000 min-1 20598xg
221.19 V02 4500 min-1 2829xg
221.18 V02 9000 min-1 10414xg
221.20\V02 | 12000 min-1 14811xg
221.22\02 | 12000 min-1 13523xg
221.28\V02 | 12000 min-1 15938xg
220.87 V09 | 15000 min-1 21381xg
220.87 V10 | 15000 min-1 21381xg
221.23\V02 | 18000 min-1 23545xg
220.88 V07 | 13500 min-1 17115xg
220.92\V06 | 13500 min-1 16708xg
221.38\01 | 15000 min-1 15344xg

Z326K_V1.14
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Table 5: Accelerations and deceleration times

© Hermle Labortechnik GmbH

Acceleration values Deceleration values

rotor-number level 0 level 9 level O level 9
220.72 06 100 15 150 15
220.78 05 500 60 1260 50
221.54\02 88 12 433 11
221.55\02 90 12 463 11
221.12\03 100 15 150 15
221.16 03 160 20 360 15
221.17\03 210 25 360 30
221.19\02 160 15 380 10
221.18\02 360 40 1050 40
221.20\02 300 60 820 40
221.22\02 360 40 570 30
221.28\02 360 40 570 30
220.87 09 230 25 420 17
220.87 V10 230 25 420 17
221.23\02 240 25 210 20
220.88 07 150 17 140 12
220.92 V06 150 17 170 12
221.38\01 130 16 130 12

in seconds
Acceleration time Deceleration time
fromOmin™ -> U,y from Uppay ->0min™

Z326K_V1.14
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Table 6: Error messages

Error-No.: |Description
1 Imbalance arose
2 Imbalance sensor is defective
4 Imbalance switch has been activated for longer than 5 seconds
8 Transponder in the rotor is defective
11 Temperature sensor is defective
12 Chamber over temperature
14 Leap of speed is too big between two mesaurements
CLOSE lid
33 Open lid while motor is running
34 Lid contact defective
38 Lid motor is blocked
40 Communication with frequency converter distrubed during start
41 Communication with frequency converter distrubed during stop
42 Short circuitin the frequency converter
43 Undervoltage frequency converter
44 Overvoltage frequency converter
45 Over temperature frequency converter
46 Over temperature motor
47 Over current frequency converter
48 Timeout between control unit and frequency converter
49 Other error frequency converter
55 Overspeed
70 Timeout between controler and RS232 interface
99 Rotor is not allowed in this centrifuge
FALSE Inserted rotor does not existin the programm
rotorno |Rotoris not detected

7326K_V1.14
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Table 7 (part 1): Radius correction

Rotor no. Adapter/Tuberack | Radius (cm) | Correction
Order no. (cm)
Swing out rotor 605.004 146 9
220.72 ' ’
605.005 14,6 0,0
605.000/001 14,2 -0,4
705.002 14,0 -0,6
705.003 14,0 -0,6
705.005 13,7 -0,9
705.007 14,0 -0,6
705.008 14,0 -0,6
705.009 14,6 0
705.010 14,0 -0,6
705.012 14,0 -0,6
705.013 13,9 -0,7
705.014 13,1 -1,5
705.015 14,0 -0,6
705.016 14,0 -0,6
13,9 -0,7
Angle rotor
220.87 8,6 0
704.004 8,2 -0,4
704.005 7,5 -1,1
Festwinkelrotor
221.54 V02 1 0
701.011 10,6 0,4
701.012 9,1 1,9
701.015 1,7 3,4
Festwinkelrotor 1
221.55V02
708.019 10,7 0,3
708.003 10,3 0,7
708.004 10,6 0,4
701.011 10,2 0,8
701.012 8,3 2,7
701.015 6,7 4,3
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Table 8 (part 2): Radius correction

Rotor no. Adapter/Tuberack | Radius (cm) | Correction
Order no. (cm)
Angle rotor 10,3 0
220.78
707.000 8,6 -1,7
10,3 0,0
707.001 9,6 -0,7
707.002 9,6 -0,7
707.003 10,0 -0,3
707.004 9,8 -0,5
707.014 9,3 -1,0
707.015 9,5 -0,8
708.000 9,5 -0,8
708.001 9,8 -0,5
Swing out rotor 626.003 14,8 0
221.12
626.000 14,1 -0,7
626.001 14,1 -0,7
626.002 14,6 -0,2
626.004 14,5 -0,3
626.005 14,2 -0,6
626.006 14,2 -0,6
626.007 14,0 -0,8
626.008 14,2 -0,6
626.009 14,2 -0,6
626.010 14,3 -0,5
626.011 13,8 -1,0
626.012 14,4 -0,4
626.013 14,5 -0,3
626.014 9,9 -4,9
626.015 11,6 -3,2
Swing out rotor 10,2 0
221.16
706.000 10,2 0
Angle rotor 9,5 0
221.17
704.004 9,1 -0,4
704.005 8,4 -1,1
Angle rotor 9,2 0
221.20
707.001 8,5 -0,7
707.002 8,4 -0,8
707.003 8,9 -0,3
707.004 8,6 -0,6
707.014 8,3 -0,9
707.000 7,5 -1,7
9,1 -0,1

Xl
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Table 9 (part 3): Radius correction

Angle rotor 8,4 0
221.22
708.003 7,9 -0,5
708.004 8 -0,4
708.017 7,7 -0,7
708.019 8,2 -0,2
Angle rotor 6,5 0
221.23
704.004 6,3 -0,2
704.005 5,6 -0,9
Angle rotor 6,2 0
221.38
Angle rotor 0
220.92
375.047 8,1
7,8
Angle rotor 0
220.88
704.004 7,1
8,3
704.005 6,4
7,6
375.055 7,2
8,4
Angle rotor 9,9 0
221.28
Angle rotor 11,2 0
221.18
707.000 9,7 -1,5
111 -0,1
707.001 10,6 -0,6
707.002 10,4 -0,8
707.003 10,9 -0,3
707.004 10,6 -0,6
707.014 10,4 -0,8
707.015 10,4 -0,8
Angle rotor 12,5 0
221.19
10,9
701.000 8 -4,5
6,4
701.010 11,3 -1,2
9,7
701.011 12,2 -0,3
10,6
701.012 10,5 -2,0
8,9
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Table 10: Abbreviations used

Symbol/Abbreviations] Unit |Description

U (=rpm in™t . .
(=rpm) [min~] revolutions per minute

RZB(=ref) [xal relative centrifugal force

PP - Polypropylen

PC - Polycarbonat

accel - acceleration

decel - deceleration

prog - program
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Redemption form / Decontamination certificate

Decontamination certificate at goods return delivery

Enclose at all returns of equipment and assemblies absolutely!

The completely full declaration about the decontamination is prerequisite for the assumption and further
processing of the return. If no corresponding explanation is enclosed, we carry out decontamination with costs at

your expense.

Surname; last name:

=
Organization / company: %
Street: £ %
38
ZIP CODE: place: = =1
= O
Telephone: fax: %
E-Mail: %
Pos. Crowd | Decontaminated Serial number |Description / Comment
object
1
2
3
4

Are these parts listed above in touch with the following substances?

Potentially infeCtioUS agents: ........o.oviiiie i e e
Organic reagents and SOIVENL: .......oviiiiiie e e e e
Radioactive SUDSIANCES: ........c.viiriie i e e e Oe«.O0B..0v..

Health endangering Proteins: ..........vivvriiiie et e e e e e

These substances have reached the equipment/assembly? ................c.oiinis

Which one, if yes:

...dYes ONo

O Yes O No
O Yes ONo
O Yes ONo
O Yes ONo
O Yes O No
O Yes ONo

Description of the measures for the decontamination of the listed parts:

| confirm the proper decontamination;

Company/dept . place and date:

Signature of the authorized person:

XVi
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Labnet=

Labnet International, Inc.

31 Mayfield Ave. Edison, NJ 08837 « USA -
US « toll free: 888-LABNETL1 « fax: 732 417-1750 »
International « phone: +1-732-417-0700 « fax +1-732-417-1750

website: http://www.labnetinternational.com
email: labnetinfo@corning.com

Technical modification rights reserved.
©HERMLE Labortechnik GmbH 2012
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PRODUCT DISCRIPTION

1. PRODUCT DESCRIPTION

1.1 Safety instructions
A This symbol indicates safety instructions and points to potential dangerous situations. Before using
the centrifuge the first time, please read the operating manual.
Failure to follow these instructions can result in personal injury an property damage .

Intended use includes the observance of all instructions in the instruction manual and carrying out
inspection and maintenance.

1.2 Intended purpose

This Hermle centrifuge was designed only for the separation of materials or mixtures with different
density, specifically for the preparation and processing of samples from the human body in context
of an in-vitro-diagnostic use, to allow the use of in-vitro-diagnostic in accordance to its intended
purpose. The designated device and its accessories listed in the technical documentation for this
device are in accordance with Directive 98/79/EC on in-vitro-diagnostic medical devices.

Hermle centrifuges are intended exclusively for indoor use and for use by qualified personnel.

Only Hermle original rotors and accessories might be used. Any other use or intended use is
considered improper. From the resulting damage the company Hermle Labortechnik is not liable.

1.3 Brief discription
The unit type Z 366 is a non refrigerated universal centrifuge, which we offer in two voltage
variations 230V or 120V.
The centrifuge can be used with swing-out and angle rotors.

All parameters are accessible via buttons and selected with the central adjuster. All pre-selected and
current values will be shown permanently on the LCD-display.

The centrifuge is powered by a maintenance-free induction motor.
Detailed technical data are in "table 1 Technical data" (see APPENDIX P.V).

1.4 Delivery package

* 1 Centrifuge Z 366
* 1 Operating Manual Z 366
*  1Rotor key

Rotor(s) / Accessories will be packed separate.
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1.5 Operating and display elements

11 12 1
s =)
10
6
.
; |
2 ® ®
1 central adjuster run parameters
2 0-l power switch
3 LCD control panel display
4 rpm/rcf speed/ g-force
5 accel/decel acceleration- / deceleration intensity
6 time centrifugation time
7 lid lid release
8 quick short running
9 start start centrifugation
10  stop stop centrifugation
11 prog calling stored programs
12 store program store
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151 LCD-Display

The following picture shows the individual elements of the LCD-display.

A1 A-2 A-3 M13

M1 M12 M8 M7 M10 M11 M9

M2
M3
M5
M6
M4
Figure 1
Display fields:
A-1
A-2
A-3

Display field — rpm/rcf*
Display field — ,acc/dec"
Display field - time"

Messages/logos of the display fields:

M1
M2
M3
M4
M5
M6
M7

,Close* M8 ,decel”
Lopen* M9 Jadius”
Jotor* M10  ,program*
Rotor-No. M11 Jerrort
Jpm* M12  ,service"
Jrcf MI3 hms
,accel*

1.6 Signs and indications of the centrifuge

1.6.1 General

E Instructions for disposal (see P. 28)

—

[E] Direction of rotation — clockwise rotation for the rotor drive

@ Reference for loading rotors

© Hermle Labortechnik GmbH
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PRODUCT DISCRIPTION

1.6.2 Product-nameplate (Example)

Hermle Labortechnik GmbH
Siemensstr.25  D-78564 Wehingen
TYPE: Z36HK REF: 302.00 V01
SN: 58105001 1] 2010
MAX. DREHZAHL: 30000 1/min.  KIN. EN.: 50880 Nm

unis: 120 VAC 1 15.8A, 50/60Hz  P: 1,6KW

(i Ce€

Made in Germany —

~

Company address:
TYPE:

REF:

SN:

il

MAX. Drehzahl:
KIN. EN.:

Ui

(1]

g3

Hermle Labortechnik GmbH, Siemensstr. 25, D-78564 Wehingen

Type designation of the product

Order no. of the product

Serial number of the product

Date of manufacture

max. allowed speed of the unit

max. kinetic energy with corresponding rotor

Allowable voltage / max. current / frequency

Electrical input power

Before operating, read the operating manual!

Labeling, standards and guidelines that are considered

7366_V3.13
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1.6.3 Warning and information signs

Warning

Four carrier must b used at all Four carrier must be used at all times on four place swing out rotors or
Wit e ol damage will occur to the centrifuge. Such damage will not be covered
centrifuge. Such damage will not be under the product warranty.
covered under the product warranty.

Attention!!
Check the fastening
of the rotor nut before each run. . .
Achtungl Attention! Check the fastening of the rotor nut before each run.

Vor jedem Lauf Befesti-
gungsschraube auf festen Sitz pruefen.

Vor manueller Entriegelung oder 6ffnen
des Gehauses Netzstecker Ziehen!

TAKE OFF MAINS PLUG befors opening Take off mains plug before opening the housing or the emergency release

the housing or the emergency release!

RETIREZ LE CORDON
avant toute intervention
a l'interieur de I'appareil

1.6.4 Danger, precautions and warranty

A This device may only be operated by trained specialist stuff. They must have carefully read
the operating manual and be familiar with the function of the device.

To protect people and environment the following precautions should be observed:

. During centrifugation, the presence of people and the setting up of hazardous materials is
prohibited within 30 cm around the centrifuge according to the regulations of
EN 61010-2-020.

. The HERMLE Z 366 is non explosion-proof and must therefore not be operated in explosion-
endangered areas or locations. Centrifugation of flammable, explosive, radioactive, or such
substances, which chemically react with high energy, is strictly prohibited. The final decision
on the risks associated with the use of such substances is the responsibility of the user of the
centrifuge.

. Never spin toxic or pathogenic material without adequate safety precautions, i.e.
centrifugation of buckets / tubes without or with defective hermetic sealings is strictly
prohibited. The user is obliged to perform appropriate disinfection procedures in case
dangerous substances have contaminated the centrifuge and or its accessories. When
centrifuging infectious substances, always pay attention to the General Laboratory
Precautions. If necessary, contact your safety officer!

. It is prohibited to run the centrifuge with rotors other than listed for this unit.

. Under no circumstances open the lid of the centrifuge while the rotor is still running or rotating
with a speed of > 2m/s
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1.6.5 Following rules must strictly be adhered to:

. Do not operate the centrifuge in case itis not installed correctly.

. Do not operate the centrifuge when dismounted (e.g. without housing).

. Do not run the centrifuge when mechanical or electrical assembly groups have been
tampered with unauthorized persons.

. Do not use accessories such as rotors and buckets, which are not exclusively approved by
HERMLE Labortechnik GmbH, except commercially available centrifuge tubes made of glass
or plastic.

. Do not spin extremely corrosive substances, as they may cause material damages and impair

mechanical resistance.

. Do not operate the centrifuge with rotors or buckets, which show any signs of corrosion or
mechanical damage.

The manufacturer is responsible for safety and reliability of the centrifuge, only if:
. the unit is operated in accordance with this instruction manual.

. modifications, repairs or other adjustments are performed by HERMLE-authorized personnel
and the electrical installation of the related location corresponds to the IEC-regulations.

1.6.6 Warranty

The centrifuge has been subjected to thorough testing and quality controls. In the unlikely case of
any manufacturing faults occurring, the centrifuge and rotors are covered by warranty for a period of
two years from date of delivery. This warranty becomes invalid in case of mishandling, damage and
negligence and further in case of usage of inappropriate spare parts and / or accessories or
unauthorized modification of the unit.

Technical modification rights are reserved by the manufacturer in respect to technical
improvement!
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1.7 Installation of the centrifuge
1.7.1 Unpacking the centrifuge

Model Z 366 is supplied in a carton.

Remove the strap retainer, open the carton and remove the centrifuge. The instruction manual must
always be kept with the centrifuge!

1.7.2  Space requirements
The centrifuge should be installed on an even solid surface, if possible on a laboratory cabinet /
table or some other solid vibration free surface.

During centrifugation, the centrifuge must be placed in a way, that there is a minimum space of
30 cm on each side of the unit according to the standards EN 61010-2-020.

Do not place the centrifuge next to a window or a heater, where it could be disposed to excessive
heat, as the performance of the unit is based on an ambient temperature of 23°C.

1.7.3 Installation

Follow these steps:

¢ Check whether power supply corresponds with the one named on the manufacturer's rating label,
which is mounted on the rear panel.

* The line voltage circuit braker is max. 10 A (type K) slow release for commonly used instruments.

* In case of emergency, there must be an emergency switch off installed outside the room in order to
disconnect the power supply of the unit.

¢ Connect the centrifuge with the mains.
(The socket for the power cord must be easy to reach respectively easy to disconnect).
Switching it on using the mains power switch (1).
Open the lid by using the button LID.

» Remove the transport securing device of the motor.
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1.8 Basic adjustments

At commissioning of the centrifuge, you have the options to make the following basic settings:
Acoustic signal turn on / off
Keyboard sound turn on -/ off
Volume pre-selection of sound signal
Song selection of sound signal ,end of run*

1.8.1 Access to mode "Operating Data"

If the centrifuge is still turned off, press simultaneously the keys ,time" (6) and ,lid“ (7) and turn on
the main switch of the centrifuge. Now release both keys again. As a result a display test is executed
for approx. 5 seconds. All possible indications will appear at the same time (see figure 2).

Figure 2

A Attention:

- Please notice that you must enter the program as described under point 1.8.1 to
change the adjustments of the points 1.8.2 - 1.8.6. After you have stored the
settings you change the normal program mode again by switch off the centrifuge
for a short while.

- All changed settings must be confirmed by the key ,start* (9). As an optical
confirmation appears the word ,,store” in the display ,rpm/rcf“(A-1) - Only then
the pre-selections are valid! (see figure 3)

A-1

Figure 3
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1.8.2 Sound signal turn on / off

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accel/decel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
,L" with the adjusting knob (1). As a result appear in the display ,rpm/rcf* (4) the words ,On Sound".
If you press the key ,rpm/rcf* (4) now, the word ,On" flashes and you can switch off the sound with
the adjusting knob (1) (see figure 4).

After you have stored the settings you changed to the normal program mode again by switch off the
centrifuge for a short while.

*/ A-2
A-1 45 1

Firgure 4

1.8.3  Volume pre-selection of sound signal

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accelldecel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
LU* with the adjusting knob (1). As a result appear in the display ,rpm/rcf* (A-1) the words
,Vol=0-9/Sound". After pressing the key ,rpm/rcf* (4), you can adjust the desired volume between
0 (low) and 9 (loud) with the adjusting knob (1) (see figure 5).

After you have stored the settings (see 1.8.1) you changed to the normal program mode again by
switch off the centrifuge for a short while.

*/ A-2
A1 45 1

Figure 5
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1.8.4 Song selection for sound signal - end of run

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accel/decel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
,G". with the adjusting knob (1). As a result appears in the display ,rpm/rcf (A-1) the word |,
SonGo/Sound". After pressing the key ,rpm/rcf* (4), you can select a song with the adjusting knob
(2). (see figure 6).

After you have stored the settings (see 1.8.1) you changed to the normal program mode again by
switch off the centrifuge for a short while.

rpm/rcf acc/dec

A-1 4 5 1

Figure 6

1.8.5 Keyboard sound turn on / off

Proceed as described under point 1.8.1 to enter this program mode and then press the key
L,accel/decel” (5). In the display ,accel/decel” (A-2) flashes the word ,service”. Now select the letter
b0 with the adjusting knob (1). As a result appears in the display ,rpm/rcf* (A-1) the word
,ON/BEEP*. After pressing the key ,rpm/rcf* (4), you can turn the keyboard sound (On) or (Off) with
the adjusting knob (1). (see figure 7).

After you have stored the settings (see 1.8.1) you changed to the normal program mode again by
switch off the centrifuge for a short while.

A-2

A1

Figure 7
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1.8.6 Call up operating data (by skilled or service engineer only!)

In the mode ,Basic Adjustments“ you can call up the operating data of the centrifuge. Please
proceed as described under point 1.8.1 to enter this program mode. Press the key ,accel/decel” (5).
In the display ,accel/decel” (A-2) flashes the word ,service".

With the adjusting knob (1) the different information can be called up:

A = previous starts of the centrifuge
H = previous operating hours

S = software version

r = converter software

E = list of previous error message

h = running time of the motor

The list of the last 99 error messages can be looked over by pressing the key ,rpm/rcf* (4) and scroll
through it by the adjusting knob (1). The respective error codes appear in the display ,rpm/rcf* (A-1).
Please look up in ,Table 6: error messages” (see APPENDIX S. VIII).

Here as well you must shortly switch off the centrifuge for changing to the normal program mode
again.

Figure 8

© Hermle Labortechnik GmbH 7366_V3.13
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2. OPERATION

2.1Mounting and loading angle rotor
2.1.1 |Installation of rotors

Clean the drive shaft as well as the collet with a clean, grease-free piece of cloth. Place the rotor
onto the drive shaft. (see figure 9) Take care that the rotor is fully installed onto the motor shatt.

Figure 9 Figure 10

Hold the rotor with one hand and secure the rotor to the shaft by turning the fixing nut clockwise.
Tighten fixing nut with enclosed allen key (see figure 10)

Figure 11

A ATTENTION: For safety always ensure that rotor fixing screw is tightened before each
run!! (see figure 10)

2.1.2 Loading angle rotors

Rotors must be load symmetrically and with equal weight (see figure 12+13). The adapter may only
be load with the appropriate vessels. The weight differences between the filled vessels are as low as
possible to keep. Therefore we recommend to weighting with a balance. This reduces the wear of
drive and the acoustic operating noise.

On each rotor is designated how large the maximum load per hole is. (It is allowed to operate e.g. a
12-place-rotor with 2 or 4 loaded tubes only. But the loaded borings must be opposite each other).

12 7366_V/3.13 © Hermle Labortechnik GmbH
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Figure 122 WRONG Figure 13:  CORRECT (4 tubes)

2.1.3 Loading swing out rotors

Loading of the buckets / vessels must be made in accordance to figure 15

It is allowed to operate e.g. a 4-place-rotor with 2 loaded buckets only. But the loaded buckets must
be opposite to each other. Make sure that the unloaded buckets also be put inside the rotor
(see figure 14 and 15).

In principle swing out rotors may not be taken in operation until all buckets or racks are put
into the rotor.

The bolts at the rotor must be greased with the HERMLE High TEF oil (Order No. 34-5147).
The sample tubes have to be filled evenly by eye and put into the drillings or tube racks. The weight
difference of the loaded buckets should not exceed approx. 1,0 g.

A ATTENTION!

Swing out rotors may be taken in operation only if all locations are filled in with either four
buckets or four carriers — do not mix buckets and carriers up!!

Figure 14:  WRONG Figure 15:  CORRECT

A ATTENTION!

Do not operate the centrifuge with rotors or buckets which show any signs of
corrosion or mechanical damage.

Do not operate with extremely corrosive substances, which could damage the rotor
and buckets.

In case of any questions, please contact the manufacturer!
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2.1.4 Loading and overloading of rotors
All approved rotors are listed with their maximum speed and maximum filing weight in
Jfable 2 permissible net weight" (see APPENDIX P. VI).

The maximum load permitted for a rotor, which is determined by the manufacturer, as well as the
maximum speed allowed for this rotor (see label on rotor), must not be exceeded. The liquids the
rotors are loaded with, should have an max. homogeneous density of 1,2 g/ml or less when the rotor
is running at maximum speed.

In order to spin liquids with a higher density, the speed has to be reduced according to the following

formula:

_ 1.2
Reduced speed nyeg = /—higher density X max. speed (Nmax) Of the rotor
Example:
1.2
Need = /T X 4.000 = 3.360 rpm

If In case of any questions, please contact the manufacturer!

2.1.5 Removing the rotor

Untighten the rotor fixing nut complete and lift the rotor vertical out of the centrifuge.
(see figure 9 and 10)
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2.2 Lid

OPERATION

2.2.1 Lidrelease

2.2.2

After the run, respectively closing the lid of the centrifuge, it appears in the display ,rpm/rcf‘(A-1) the
word ,close" (M1). If there is a rotor in the centrifuge, it appears additional the word ,rotor* (M3), as
well as the code number of the respective rotor, which is in the centrifuge i. e. ,220.72 (M4). If there
is no rotor in the centrifuge it flashes the word ,rotor* (M3) and additional the word ,no" (M4). ). By
pressing the key ,lid" (7) you can release the lid of centrifuge. As soon as the electromagnetic lid is
completely released, it appears the word ,open” (M2). Now you can open the lid of the centrifuge.

All with number marked passages refer to figure 16

M2 M4 A M3 M1

rpm/rcf

Figure 16

During the run you can call up the rotor type at any time by pressing the key “lid” (7).

Lid lock

The lid must only be lay down slightly. An electromagnetic lid lock closes the lid, at the same time
disappears the word ,open“ (M2).

As a sign that the centrifuge is ready for starting it appears in the display ,rpm/rcf‘(A-1) the word
,close” (M1). Simultaneously it appears in that display the word ,rotor* (M3), as well as the code
number of the rotor, which is in the centrifuge i. e. ,nr 22x.xx" (M4). With that all rotor specifically
data, like e. g. max. speed, acceleration etc., are adopted.

All with number marked passages refer to figure 16

A ATTENTION: Don't grip your fingers between lid and device or locking mechanism

when closing the lid!

© Hermle Labortechnik GmbH 7366_V3.13
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2.3 Preselection
2.3.1 Preselection of speed / RCF-value

Through the key ,rpm/rcf* (4) this pre-selection is activated. By pressing the key once the word ,rpm*
(M5) flashes. By pressing the key once again the pre-selection of the centrifugal forces may be
chosen. Then it appears the flashing word ,rcf* (M6). You can set the desired values with the
adjusting knob (1). In the display (A-1) the regulated value is shown permanently, before, during and
after the run.

All with number marked passages refer to figure 17

M5 A1 M6

rpm/rcf

Figure 17

As long as no rotor is inserted, the speed is adjustable between 200 rpm and maximum revolution of
the centrifuge.

If there is a rotor in the centrifuge the speed can only be pre-selected until the maximum permissible
revolution of that rotor. It is the same with the pre-selection of the RCF-value. The setting range is
between 20 xg and the maximum permissible centrifugal force of the rotor.

See ,table 3: max. speed and RCF-values for permissible rotor* (see APPENDIX P. VI). There are
listed all important values.

/\ ATTENTION:

Please also check the maximum permissible revolutions of your test tubes! (Producer
Indication)

2.3.2 Preselection of running time
The running time can be pre-selected in three different ranges from 10 seconds up to 99 hours 59
minutes.
1. Range from 10 seconds up to 59 minutes 50 seconds in steps of 10 seconds
2. Range from 1 hour up to 99 hours 59 minutes in steps of 1 minutes
3. Range continuous run ,cont”, which can be interrupted by the key “stop” (10).
The running time can be pre-selected with the lid open or closed.
To activate the setting of the running time press the key ,time“ (6).
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In the display ,time" (A-3) flashes the indication ,m : s“ or ,h : m“, depending on the previous
setting.

To set the desired value use the adjusting knob (1). After exceeding of 59 min 50 sec the indication
changes automatically into ,h : m“. After exceeding of 99 hours 59 min the word ,cont” appears in
the display ,time” (A-3). That continuous run can only be interrupted by pressing the key ,stop” (10).
The time countdown as soon as the set speed is reached.

The display shows always the remaining running time. (see figure 18)
All with number marked passages refer to figure 18

Figure 18

2.3.3 Preselection of brake intensity and acceleration

Through the key ,accel/decel” (5) this function is activated.

By pressing the key once the word ,accel* (M7) flashes in the display ,accel/decel* (A-2). The
desired acceleration can be pre-selected by the adjusting knob (1). The value 0 is equivalent to the
lowest and the value 9 to the highest acceleration.

By pressing the key ,accel/decel” (5) twice, in the display ,accel/decel* (A-2) indicates the word
.decel“ (M8). Now the desired brake intensity can be pre-selected by the adjusting knob (1). The
value 9 is equivalent to the shortest and the value 0 to longest possible brake time.

All with number marked passages refer to figure 19

See table 4: acceleration and deceleration times“ (APPENDIX P. VII). There are shown the
acceleration and deceleration times for the acceleration and deceleration stages 0 to 9 for
permissible rotors.

A-2
M7

5

Figure 19
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2.4Radius correction
If you use adapters or reducers it could change the centrifugal radius of the respective rotor. In that
case you can correct the radius manually. Please proceed as follows:
Press the key ,time“ (6) and the key ,prog* (11) at the same time and hold them.

In the display ,time"“ (A-3) appears the word ,radius* (M9). By the adjusting knob (1) you can
preselect then the respective radius correction (see table 6, APPENDIX P. IX) in steps of 0,1 cm.

As soon as you have set a radius correction the word radius* (M9) appears. This hint is as long
visible as you put the radius correction back to 0 again.

All with number marked passages refer to figure 20

Figure 20

2.5 Program
2.5.1 Storage of programs
You can store up to 99 runs with all relevant parameters, incl. the used rotors. You can use any free

program number and call it up again.

Put the needed rotor into the centrifuge. By pressing the key ,prog” (11) in the display ,time“ (A-3)
appears the word ,program" (see figure 21). With the adjusting knob (1) you can chose the desired
program number.

If a program number is already occupied in the display ,rpm/rcf* (A-1) will appear the words ,rotor”
(M3) and ,22x.xx"“ (M4) (see figure 21). In case of free program numbers it appears 0.

A1 M3 M4

Figure 21
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Close the lid of the centrifuge. Now proceed as already described to set all important run
parameters. If the lid isnt closed when storing the programm, in the display "rpm/rcf' (A-1) flashes
alternately the word "FirSt" and "CLOSE Lid" (see figure 22). If you want to start the run without
storing the programm, in the display "rpm/rcf" (A-1) flashes alternately the word "First" and "PrESS
StoreE" (see figure 23).

rpm/rcf

rpm/rcf

Figure 22 Figure 23

For adaption of data press the key ,store* (12) for approx. 1 second. If the programm is stored
correctly, the word StorE appears in the display "rpm/rcf' (A-1). As a result the word ,program* (M10)
disappears. As soon as the key ,store” (12) is no longer anymore, it reappears the word ,programm
xx* (M10) — the (xx) stands for the chosen program place.

If all program numbers are occupied you can take an old number that is not necessary anymore and
just put in the new parameters.

Recall of stored programs

To recall stored programs press the key ,prog” (11) while the lid is already closed. Inside the display
Jdime" (A-3) appears ,programm --“(M10). With the adjusting knob (1) you pre-select the desired
program number.

In the respective displays there will appear the stored values for that program.

If there is not the right rotor inside the centrifuge for the pre-selected program, in the display
Jspmircf* (A-1) flashes the word ,rotor* (M3). At the same time the word ,FALSE" and the stored
rotor number ,22x. xx* (M4) will flashing by turns.

All with number marked passages refer to figure 24.

Figure 24
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2.5.3 Leaving program mode

To leave the program mode just press the key ,prog* (11). Then inside the display ,time* appears
the word ,programm".

Set the display to ,programm--* (M10) with the adjusting knob ().
All with number marked passages refer to figure 23.

2.6 Starting and stopping the centrifuge

2.6.1 Starting the centrifuge

You can start the centrifuge either with the ,start* key (9) or the ,quick" key (8).

By the ,start" key (9) you can start stored runs or runs with manually pre-selected parameters.

When the respective pre-selected running time has ended then the centrifuge will stop automatically.
By the ,quick” key (8) you can start runs, which will last just a few seconds.

By pressing the ,quick” key (8) the centrifuge accelerates up to the pre-selected revolution.

In the display ,time" (A-3) the passed running time is indicated from the date of pressing the
Lquick” key (8).

By releasing the ,quick” key (8) the centrifuge stops and the running time is indicated until the
opening of the lid.

All with number marked passages refer to figure 25

A3

Figure 25

2.6.2 The "STOP" key

By the ,stop* key (10) (see figure 26) you can interrupt the run at any time. After pressing the key the
centrifuge decelerates with the respective pre-selected intensity down to stand still.

Figure 26
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2.7Imbalance detection
In case of the rotor not being equally loaded, the drive will turn off during acceleration. The rotor
decelerates to stand still.

When in the display “time” (A-3) the word “error” (M11) together with the number “01" appear, the
weight difference of the samples is too huge. Weigh out the samples exactly!

Load the rotor as described in chapter 2.1.2 and 2.1.3.

When inside the display “time” (A-3) the word “error” together with the number “02“ (see figure 27)
appear, there could be following reasons: The imbalance switch is defective.

M11

Figure 27
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3. MAINTENANCE

3.1 Maintenance and cleaning
3.1.1 General

Care:

Maintenance of the centrifuge is confined to keeping the rotor, the rotor chamber and the rotor
accessories clean as well as to regularly lubricating the rotor insert bolts of a swing out rotor
(if available).

The most suitable lubricant is the offered HERMLE High TEF oil — Order no.: 34-5147.
Lubricants containing molycote and graphite are not allowed.

Please pay special attention to anodized aluminum parts. Breakage of rotors can be caused even by
slightest damages.

In case of rotors, buckets or tube racks getting in touch with corrosive substances the concerned
spots have to be cleaned carefully.

Corrosive substances are for instance: alkalis, alkaline soap solutions, alkaline amines,
concentrated acids, solutions containing heavy metals, water-free chlorinated solvents, saline
solutions, e.g. salt water, phenol, halogenated hydrocarbons.

A Cleaning — units, rotors, accessories:

Turn the device off and disconnect it from the power supply before you begin any cleaning or
disinfecting. Do not pour liquids into the housing interior.

Do spray disinfectant on the device.

Thorough cleaning not only has its purpose in hygiene but also in avoiding corrosion based on
pollution.

- Inorder to avoid damaging anodized parts such as rotors, reduction plates etc., only pH-neutral
Detergents with a pH-value of 6-8 may be used for cleaning. Alkaline cleaning agents (pH-value
> 8) must not be used.

- After cleaning, please ensure all parts are dried thoroughly, either by hand or in a hot-air cabinet
(max. Temperature + 50°C).

- It is necessary to coat anodized aluminium parts with anti-corrosion oil regularly in order to
increase their life-spans and reduce corrosion predisposition.

- Due to humidity or not hermetically sealed samples, condensate may be formed. The
condensate has to be removed from the rotor chamber with a soft cloth regularly.

A The maintenance procedure has to be repeated every 10to 15 runs, but at least once a week!

- Connect the unit to the power supply, after the equipment is completely dry.

- Do not carry out disinfection with UV-, beta- and gamma-rays or other high energy radiation.
- Metal rotors can be autoclaved.

- Rotor lid and adapters can also be autoclaved (max. 121°C, 20 min).

- The tube racks are made of PP and cannot be autoclaved at 134°C.
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3.1.2 Cleaning and disinfection of the unit

1. Open the lid before you turn off the unit. Disconnect it from the power supply.

2. Open the rotor nut by turning the rotor key counter clockwise.

3. Remove the rotor.

4. For cleaning and disinfection of the unit and the rotor chamber using the above mentioned
cleaner.

5. Clean all accessible areas of the device and its accessories, including the power cord with a
damp cloth.

6. Wash the rubber seals and rotor chamber thoroughly with water.

7. Rub the dry rubber seals with glycerol or talc to prevent these to becoming brittle. Other
components of the unit, e.g. the lid lock, motor shaft and rotor must not be greased.

8. Dry the motor shaft with a soft, dry and lint-free cloth.

9. Control the unit and accessories for damage.

Remove at least every six months adherent dust from the ventilation slots in the centrifuge by using
a soft brush.

Before doing that, please switch off the unit and disconnect the unit from the power supply.

3.1.3 Cleaning and disinfection of the rotor

Clean and disinfect the rotors, rotor lids and adapters with the above mentioned cleaner.

Use a bottle brush to clean and disinfect the rotor bores.

Rinse the rotors, rotor lid and adapter with clear water. Particular the drillings of angle rotors.
For drying of the rotors and accessories set them on a towel. Place the angle rotors with bores
down, to dry them to.

5. Dry the rotor cone with a soft, dry and lint-free cloth and look for damage. Do not grease the
rotor cone.

Hwbh e

3.1.4 Disinfection of aluminum rotors

In case of infectious material spilling into the centrifuge, the rotor and rotor chamber have to be
disinfected right after the run. Rotors may be autoclaved at a maximum temperature of 121°C.

3.1.5 Disinfection of PP-rotors

Autoclaving
The recommended time for autoclaving: 15— 20 min at 121°C (1 bar)

A ATTENTION: The sterilization time of 20 min. must not be exceeded. Sterilization again and
again will cause reduction of the mechanical resistance of the plastic material

Before the autoclaving the PP-rotor and adapter must thoroughly be cleaned to avoid the burning in
of dirty residues.

You can disregard the consequences of some chemical residues to plastic materials at ambient
temperatures. But at the high temperatures of the autoclaving those residues may corrode and
destroy the plastic. The objects must be thoroughly washed up with distilled water after the cleaning
but before the autoclaving. Residues of any cleaning liquids may cause fissures, whitening and
stains.
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Gas sterilization

Adapters, bottles and rotors may be gas sterilized with Ethylenoxyd. According to the duration of the
application you may give long enough an airing to the items after the sterilization and before using

A them again.

ATTENTION: Because the temperature may rise during the sterilization, rotors, adapters and
bottles must not be closed respectively must be totally unscrewed

Chemical sterilization
Bottles, adapters and rotors may be treated with the usual liquid disinfectants.

ATTENTION: Before applying any other cleaning resp. Decontamination method than
recommended by the manufacturer, contact the manufacturer to ensure that it will not
damage the unit or the rotor.

3.1.6 Glass breakage

With high g-values, the rate of glass tube breakage increases. Glass splinters have to be removed
immediately from rotor, buckets, adapters and the rotor chamber itself. Fine glass splinters will
scratch and therefore damage the protective surface coating of a rotor. If glass splinters remain in
the rotor chamber, fine metal dust will build up due to air circulation. This very fine, black metal dust
will extremely pollute the rotor chamber, the rotor, the buckets and the samples.

If necessary, replace the adapters, tubes and accessories to avoid further damages. Check the rotor
bores regularly for residues and damages.

ATTENTION: Please check the relevant specifications of the tubes centrifuges with the
manufacturer!

3.2 Life time of rotors, round and rectangular buckets, accessories
Rotors and rotor lid made of aluminum or stainless steel, have a operating time of max. 7 years
from first use.

Transparent rotor lids and caps made of PC or PP as well as rotors, tube racks and adapters of PP
have a maximum operating time up to 3 years from first use.

Condition for the operating time:

Proper use, damage-free condition, recommended care.
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4. TROUBLE SHOOTING

4.1Error message: Cause / Solution

The error messages are listed to help localize possible errors faster.

The diagnose referred to this chapter may not always be the case, as they are only theoretically
occurring errors and solutions.

Always, please keep us informed about any kind of error occurring, which is not listed in this chapter.
Only through your information we are able to improve and complete this operation manual.

Many thanks in advance for your support.
HERMLE Labortechnik GmbH

4.2 Survey of possible error messages and their solutions
4.2.1 Lid release during power failure (Emergency Lid Release)

In case of power failure or malfunction, the lid of the centrifuge can be opened manually in order to
protect your samples.

Please proceed as follows (see figure 28):

A » Switch the centrifuge off and unplug the power cord, wait until the rotor stands still (this

may take several minutes)

+ At the left side of the centrifuge housing there is a plastic stopper. Remove this stopper
and behind it there is a hexagon nut.

+ Take the delivered box spanner, put him in the hole and lock the box spanner with
hexagon nut (see figure 28).

+ Now turn the box spanner to the right side (clockwise) up to the limit.
ATTENTION: Just turn to the limit, don’t tighten the nut.

+ Now open the lid of the centrifuge.

+ Switch the centrifuge on again, for go on working.

Figure 28
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4.2.2 Description of the error message system

The error message ,error* (M11) is shown in the ,time" (A-3) display (see figure 29). Detailed
information about possible error messages are in ,table 6: error messages" (see Appendix P.IX).

M11

Figure 29
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5. RECEIPT OF CENTRIFUGES TO REPAIR

A Health risk from contaminated equipment, rotors and accessories
In case of returning the centrifuge for repairing to the manufacturer, please notice the following:

The centrifuge must be decontaminated and cleaned before the shipment for the protection of
persons, environment and material.

Decontamination certificate at goods return delivery (see APPENDIX P. XIlI)
We reserve the right to accept contaminated centrifuges.

Further on all costs occurred for the cleaning and disinfection of the units will go to the debit of the
customer’s account.
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6. TRANSPORT, STORAGE AND DISPOSAL

6.1 Transport

Before transporting, take out the rotor.
Only transport the unit in the original packaging.
Use a transport aid for transporting over longer distances to fix the motor shaft.

Air temperature | rel. humidity Air pressure
General transportation -25 bis 60 °C 10 bis 75 % 30 bis 106 kPa

6.2 Storage

During storage of the centrifuge the following environmental conditions must be observed:

Air temperature | rel. Humidity Air pressure
in transport packaging -25 bis 55 °C 10 bis 75 % 70 bis 106 kPa

6.3 Disposal

In the event of disposing of the product, please observe the applicable legal regulations.

Information on the disposal of the electrical and electronic devices in the European
Community:.

The disposal of the electrical devices is regulated within the European Community by national
regulations based on EU Directive 2002/96/EC pertaining to waste electrical and electronic
equipment (WEEE).

In accordance with this, any devices delivered after 13/08/2005 on a business-to-business basis,
which includes the product, may no longer be disposed of in household waste. To document this
they have been marked with the following identification:

B

Because disposal regulations may differ from one country to another within the EU please contact
your supplier if necessary.

28 7366_V/3.13 © Hermle Labortechnik GmbH



APPENDIX

7. APPENDIX

EG - Conformity DeCIaration...........c..c.ooveiieiiie i \Y,
Table 1: TECNICAl DALA.........c.cvceiiieeeieiiee e v
Table 2: Permissible NEt WEIGNT.........c.coviv i VI
Table 3: Max. speed and RCF-values for permissible rotors ..........ccccocvvvvevviviiviinnienen, VI
Table 4: Accelerations and deceleration times ...........c.ccovvierierie s VI
Table 5 ErTOr MESSAGES ... evivieiiiiieieieietiste ettt ne s Vil
Table 6 (part 1): RAdiUS COMECHION ........cvcieieiecee et IX
Table 6 (part 2): RAdiUS COMECHION ........ccccviiecieieieee st X
Table 7: ADDIEVIAtIONS USEU..........ciiiiiieiiisiiee e s Xl
Redemption form / Decontamination certificate...........c..cccoevviveieivciccicccec e, Xl

© Hermle Labortechnik GmbH 7366_V3.13



APPENDIX

EG - Conformity Declaration
EG Konformitatserklarung
EC Conformity Declaration

C€

Hermle Labortechnik GmbH - Siemensstr. 25 - D-78564 Wehingen — Germany

Das bezeichnete Produkt entspricht den einschlagigen grundlegenden Anforderungen der aufgefiihrten EG-Richtlinien und
Normen. Bei einer nicht mit uns abgestimmten Anderung des Produktes oder einer nicht bestimmungsgemaRen Anwendung
verliert diese Erklarung ihre Giiltigkeit.

The Product named below fuffills the relevant fundamental requirements of the EC directives and standards
listed. In the case of unauthorized modifications to the product or an unintended use this declaration
becomes invalid.

Produkttyp
Product type

Laborzentrifugen mit Zubehor nach ,,IVD (sonstige Produkte)”
Laboratory centrifuge with accessories to “IVD (other device)”

Typenbezeichnung
Typ designation

2206 A; Z 233 M-2; Z 306; Z 326; Z 366; Z 383; Z 400; Z 513;
2216 MK; Z 32 HK; Z 326 K; Z 36 HK; Z 383 K; Z 400 K; Z 513 K

Einschlagige EG-Richtlinien / Normen
Relevant EC directives / standards

RL 98/79/EG ; 2006/95/EG ; 2004/108/EG
EN 61010-1:2011-07; EN 61010-2-020 :2007-03; EN 61010-2-101:2003-09
DIN EN 1SO 14971:2012-10; DIN EN ISO 13485:2012-06

Wehingen, den 01.10.2012 .

e

Geschéftsfiithrer, Managing Director
Konformitatserklarung Gerate IVD 03-2012
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Table 1: Technical Data

APPENDIX

Manfacturer HERMLE Labortechnik GmbH
Type Z 366
Dimensions

Width 43 cm
Depth 51 cm
Height 38cm
Weight without rotor 52 kg

max. speed 20000 min
max. volume 6 x 250 ml
max. RCF 29068 x g
allowable density 1,2 kg/dm®
allowable kinetic energy 16672 Nm

Mains power connection AC 230V /50-60 Hz 1 ph 120 V/50-60 Hz 1 ph
Voltage fluctation +10 % +10%
Current consumption 2,1A 40A

Power consumption 480 W 480 W

Radio interference IEC 61326-1

Audit requirement (BGR 500) yes

Ambient conditions (EN/IEC 61010-1)

- Environement for indoor use only

- High Use up to an altitude of 2000 m above MSL

- Ambient temperature 2°Cupto 35°C

- Max. relative humidity Max. relatve humidity 80 % for temperatures up to 31°C,
decreasing linearly to 50 % relative humidity up to 35°C.

- Overvoltage category (IEC 60364-4-443) Il

- Degree of contamination 2
Class of protection I

Not suitable for use in hazardous environements.
EMV EN/IEC FCC Class B EN/IEC FCC Class B
Interference emission , noise 61326-1 61326-1

Category B Category B

Noise level (depending on the rotor) <61 +2 dB(A)
Write from operator
Inventory-No.:
Monitoring-No.:

Environement

Maintenance confract:

HERMLE Labortechnik GmbH or dealer service office

Siemensstrasse 25

responsible service ofiice 78564 Wehingen

Tel.: (49)7426 / 96 22-17

Fax: (49)7426 / 96 22-49

responsible dealer
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Table 2: Permissible net weight

Rotor-Number Max. Speed Permissible
net weight

221.15V02 4500 min-1 4x180¢g
221.16 V03 4500 min-1 2x310¢g
221.19V02 4500 min-1 30x32¢g
221.21V02 8000 min-1 6x355¢
221.18 V02 11000 min-1 6x140¢g
221.20 V02 12000 min-1 4x1409
221.22\02 13000 min-1 6x949
221.28 V02 12000 min-1 20x18¢g
221.17 V03 15000 min-1 30x34¢9
221.23\V02 20000 min-1 12x3449

Table 3: Max. speed and RCF-values for permissible rotors

Rotor- Max. Speed RCF

Number value
221.15\V02 | 4500 min-1 3780xg
221.16 V03 | 4500 min-1 2720xg
221.19\V02 | 4500 min-1 2830xg / 2467xg
221.21\V02 | 8000 min-1 10017xg
221.18\V02 | 11000 min-1 15557xg
221.20\V02 | 12000 min-1 14811xg
221.22\02 | 13000 min-1 15871xg
221.28\V02 | 12000 min-1 15777xg
221.17\M03 | 15000 min-1 23645xg
221.23\V02 | 20000 min-1 29068xg

Vi
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Table 4: Accelerations and deceleration times

© Hermle Labortechnik GmbH

Acceleration values Deceleration values

Rotor-Number level 0 level 9 level O level 9
221.15\V02 185 20 300 25
221.16 VO3 180 20 390 25
221.19\V02 110 15 450 20
221.21\V02 570 70 520 85
221.18 V02 500 60 1080 70
221.20 V02 400 42 800 52
221.22\02 440 50 520 50
221.28\V02 400 40 630 40
221.17\03 510 55 340 55
221.23\02 300 30 230 45

in seconds
Acceleration time Deceleration time
from 0 min™ -> Upax from Umax ->0min™

7366_V3.13
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Table 5: Error messages

Error-No.: |Description
1 Imbalance arose
2 Imbalance sensor is defective
4 Imbalance switch has been activated for longer than 5 seconds
8 Transponder in the rotor is defective
14 Leap of speed is too big between two measurements
CLOSE lid
33 Open lid while motoris running
34 Lid contact defective
38 Lid motor is blocked
40 Communication with frequency converter distrubed during start
41 Communication with frequency converter distrubed during stop
42 Short circuitin the frequency converter
43 Undervoltage frequency converter
44 Overvoltage frequency converter
45 Over temperature frequency converter
46 Over temperature motor
47 Over current frequency converter
48 Timeout between control unitand frequency converter
49 Other error frequency converter
55 Overspeed
70 Timeout between controler and RS232 interface
99 Rotor is not allowed in this centrifuge
FALSE Inserted rotor does not exist in the programm
rotorno |Rotor is notdetected

Vil
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Table 6 (part 1): Radius correction

Rotor No. Adapter/Bucket | Radius (cm) Correction
Order. No. (cm)
Swing out rotor | 221.15.05 16,5 0
221.15
221.15.19 15,75 -0,7
221.15.10 16,15 -0,3
221.15.13 16,35 -0,1
221.15.05 16,45 0,0
221.15.11 16,15 -0,3
221.15.33 15,85 -0,6
221.15.16 16,15 -0,3
221.15.12 15,55 -0,9
221.15.23 16,35 -0,1
221.15.06 16,45 0,0
221.15.14 16,15 -0,3
221.15.17 16,35 -0,1
221.15.22 15,95 -0,5
221.15.18 15,95 -0,5
221.15.24 16,35 -0,1
221.15.21 15,75 -0,7
Swing out rotor 10,2 0
221.16.
706.000 10,2 0
Angle rotor 12,5 0
221.19. 10,9
701.000 8 -4.5
6,4
701.010 11,3 -1,2
9,7
701.011 12,2 -0,3
10,6
701.012 10,5 -2,0
8,9
Angle rotor 14,1 0
221.21.
713.015 9,9 -4,2
13,5 -0,6
713.020 10 -4,1
13,3 -0,8
713.025 10 -4,1
13 -1,0
713.028 9,9 -4,2
12,5 -1,6
713.030 12 -2,1
713.042 11,7 -2,4

© Hermle Labortechnik GmbH
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Table 6 (part 2): Radius correction

Rotor No. Adapter/Bucket | Radius (cm) | Correction
Order. No. (cm)
Angle rotor 11,2 0
221.18.
707.000 9,7 -1,5
11,1 -0,1
707.001 10,6 -0,6
707.002 10,4 -0,8
707.003 10,9 -0,3
707.004 10,6 -0,6
707.014 10,4 -0,8
707.015 10,4 -0,8
Angle rotor 9,2 0
221.20.
707.001 8,5 -0,7
707.002 8,4 -0,8
707.003 8,9 -0,3
707.004 8,6 -0,6
707.014 8,3 -0,9
707.000 7,5 -1,7
9,1 -0,1
Angle rotor 8,4 0
221.22.
708.003 7,9 -0,5
708.004 8 -0,4
708.017 7,7 -0,7
708.019 8,2 -0,2
Angle rotor 9,9 0
221.28.
Angle rotor 9,5 0
221.17.
704.004 9,1 -0,4
704.005 8,4 -1,1
Angle rotor 6,5 0
221.23.
704.004 6,3 -0,2
704.005 5,6 -0,9
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Table 7: Abbreviations used

Symbol / Abbreviation] Unit |Description

U (=rpm) [min'l] revolutions per minute
RZB(=rcf) [xg] [relative centrifugal force
PP - Polypropylen

PC - Polycarbonat

accel - acceleration

decel - deceleration

prog - program

© Hermle Labortechnik GmbH
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Redemption form / Decontamination certificate

Decontamination certificate at goods return delivery

Enclose at all returns of equipment and assemblies absolutely!

The completely full declaration about the decontamination is prerequisite for the assumption and further
processing of the return. If no corresponding explanation is enclosed, we carry out decontamination with costs at
your expense.

Surname; last name:

Organization / company: E
Street: £ %
ZIP CODE: place: é ’%
Telephone: fax: % °©
E-Mail: %
Pos. Crowd | Decontaminated Serial number |Description / Comment
object

1

2

3

4

Are these parts listed above in touch with the following substances?

Health endangering watery solutions, buffers, acids, alkalis:................ccccuuuun. O Yes O No
Potentially iNnfeCtioUS ageNntsS: ........iviviieie i e e O Yes ONo
Organic reagents and SOIVENL: .......iviiriiiee e e e e O Yes ONo
Radioactive SUDSIANCES: ........c.vviriii i e e, Oe«.O0B..0Y.. O Yes ONo
Health endangering Proteins: .........c.viviriiuie et e e e e e e O Yes ONo
DN A ettt e e e et e e e en e aa s O Yes ONo
These substances have reached the equipment/assembly? .............c.cociiiiiinnn O Yes ONo

Which one, if yes:

Description of the measures for the decontamination of the listed parts:

| confirm the proper decontamination;

Company/dept . place and date:

Signature  of the authorized person:
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8. NOTES
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1 PRODUCT DESCRIBTION

1.1 Usage in accordance with safety standards

1.1.1 General information

Page 3 of 28

1.1.1.1 Hazards and precautions

Before setting the centrifuge into operation, please read this instruction manual carefully!

This centrifuge must not be operated by unqualified personnel not being familiar with the

correct use of the unit.

Always, use the original accessories only!

For your personal safety, please pay attention to following precautions:

» The HERMLE Z 383 is not explosion-proof and must therefore not be operated in explosion-
endangered areas or locations. During centrifugation, it is prohibited to stay within the safety zone of

30 cm around the centrifuge or deposit hazardous substances within this area.

+ Centrifugation of flammable, explosive and radioactive substances or substances, which chemically
react with high energy, is strictly prohibited!

+ Never spin toxic or pathogenic material without adequate safety precautions, i.e. centrifugation of
buckets / tubes without or with defective hermetic sealings is strictly prohibited.
The user is obligated to perform appropriate disinfection procedures in case dangerous substances
have contaminated the centrifuge and / or its accessories. When centrifuging infectious substances,
always pay attention to the General Laboratory Precautions. If necessary, contact your safety officer!

* Itis prohibited to run the centrifuge with rotors other than listed for this unit.

+ Under no circumstances open the lid of the centrifuge while the rotor is still running or rotating with a
speed of >2mis.

Following rules must strictly be adhered to:

+ Do not operate the centrifuge in case it is not installed correctly.

+ Do not operate the centrifuge when dismounted (e.g. without metal cover).

+ Do not run the centrifuge when mechanical or electrical assembly groups have been tampered with
by unauthorized persons.

+ Do not use accessories such as rotors and buckets, which are not exclusively approved by
HERMLE Labortechnik GmbH, except commercially available centrifuge tubes made of glass
or plastic.

* Do not spin extremely corrosive substances, as they may cause material damages and impair
mechanical resistance.

+ Do not operate the centrifuge with rotors or buckets, which show any signs of corrosion or mechanical
damage.
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1 PRODUCT DESCRIPTION

The manufacturer is responsible for safety and reliability of the centrifuge, only if:
+ the unit is operated in accordance with this instruction manual.

+ modifications, repairs or other adjustments are performed by HERMLE-authorized personnel and the
electrical installation of the related location corresponds to the IEC-regulations.

1.1.1.2 Brief description

Model Z 383 is a table top centrifuge. Various rotors are available for this unit.
Speed / RCF-value and running time can easily be set with turning knobs and are
displayed on large LED's.

The pre-set run parameters are stored after the end of each run.

The lid is latched and released with an electric motor driven lid lock.
The centrifuge has a maintenance-free brushless induction drive with a low noise level.

1.1.1.3 Safety standards

The centrifuge corresponds with the General Requirements for Medical Units Regulations (MedGV)
(group 3).

Following standards have been considered for the production of our centrifuges:

+ Accident Prevention Regulation for electrical units and installations UVV VBG 4

+ Accident Prevention Regulation for centrifuges as per BGR 500; Chapter 2.11; Part 3

+ DIN 58970 part 1, 2 and 4 for centrifuges and tubes

* Electrical Interference Suppression according to interference degree B as per VDE 0871
+ Electrical Safety as per IEC 1010-1 and IEC 1010-2-D

+ European Standard PR EN 61 010-1 and PR EN 61 010-2-2
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1 PRODUCT DESCRIPTION

1.1.1.4 Extent of supply

Following parts are supplied as accessories with each centrifuge:
* 2 fine-wire fuses 16 AT (230 V)

* 2 fine-wire fuses 15 AT (120 V)

* 1instruction manual

+ 1 Allan key for removing rotors

Spare fuses are at the rear side of the centrifuge.

1.1.1.5 Warranty
The centrifuge has been subjected to thorough testing and quality controls.

In the unlikely case of any manufacturing faults occurring, the centrifuge and rotors are covered by
warranty for a period of one year from date of delivery.

This warranty becomes invalid in case of mishandling, damage and negligence and further in case of
usage of inappropriate spare parts and / or accessories or unauthorized modification of the unit.

Technical modification rights are reserved by the manufacturer in respect to technical
improvement.

1.2 Installation

1.2.1 Installation of the centrifuge
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1.2.1.1 Unpacking the centrifuge

Model Z 383 s supplied in a palletcarton.
Remove the strap retainer, open the carton, remove the cover carton and the centrifuge. The instruction
manual must always be kept with the centrifuge.

1.2.1.2 Space requirements

The centrifuge should be installed on an even and solid surface, if possible on a laboratory

cabinet / table or some other solid vibration free surface.

In order to enable a safe and smooth operation, level the table of the centrifuge with a spirit level.

The centrifuge must be placed in a way, that there is a minimum space of 30 cm on each side of the unit
in order to ensure necessary heat dissipation.

Do not place the centrifuge next to a window or a heater, where it could be disposed to excessive heat,
because of the obtainable chamber temperature is referenced of a average room heat of 23°C.

Safety regulations require that the safety area of 30 cm around the unit is marked in order to indicate
that neither hazardous substances nor persons should be within this area during centrifugation.

INSTRUCTION MANUAL Z 383 © HERMLE Labortechnik GmbH



1 PRODUCT DESCRIPTION
1.2.1.3 Installation

Follow these steps:

+ Check whether power supply corresponds with the one named on the manufacturer's rating label
which is mounted on the rear panel.

+ The line voltage circuit breaker is max. 16 A (type K) slow release for commonly used instruments.

* In case of emergency, there must be an emergency switch off installed outside the room in order to
disconnect the power supply of the unit.

+ Remove the transport spacer blocks from the motor shaft (see chapter 2.2.2).
The socket for the power cord must be easy to reach respectively easy to disconnect!

1.3 Technische Daten

Manufacturer HERMLE Labortechnik GmbH

Type / Model Z 383

Dimensions

Width 50 cm

Depth 59 c¢m

Height 38cm

Weight 69 kg

Noise level (max.) 67 +2,0 dB (A)

Max. speed 17.000 rpm

Max. volume 4 x'500 ml

Max. RCF 27.464 x ¢

Admissible density 1,2 kg/dm3

Admissible kinetic energy 31.000 Nm

Electrical connection AC 230 V/50Hz 1 ph 120V /60 Hz 1 ph
Current 8A 12 A
Connected load 1340 Watt 840 Watt
Interference suppression VDE 0871, Funkentstérgrad B

Test obligations yes

Inventory-No.:
Check-No.:

Location:
Maintenance contract:

To be filled in by purchaser:

Your service department

HERMLE Labortechnik GmbH
Siemensstrasse 25

78564 Wehingen

Phone: +49-7426 / 96 22-17

Your agent
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1 PRODUCT DESCRIPTION

1.4 Conformity declaration

We, the company

Hermle Labortechnik GmbH
Siemensstrasse 25
78564 Wehingen

declare in mere responsibility that our product

Centrifuges
of models

Z 100 M; Z 160 M
Z206 A
Z 233 M-2; Z 216 MK
Z 300; Z 300 K; SIEVA-2; 2 323; Z 323 K;
Z 366; Z 36 HK; Z 383; Z 383 K
Z 400; Z 400 K; Z 513; Z 513 K
SETA Qil test centrifuge

as from month/year of construction 06 / 07

to which this declaration refers to, have been manufactured according to the following standards or according to
normative documents.

DIN EN 61 010-1; EN 61 010-2-020;
EN 61000-6-1 ; EN61000-6-2 ;
EN 61000-3-2 ; EN 61000-3-3;
EN 55011
89/336/EWG ; 92/31/EWG ; 93/68/EWG ;
93/42/EG ; 98/37IEG; 98/79/EG;
DIN EN ISO 12100-1; DIN EN ISO 12100-2

oy

Wehingen/Germany, 13th July 2007 Harald Hermle
President
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2 OPERATION

2.1 Installation of rotors
2.2.1 Mounting and loading angle rotors

Clean the motor shaft as well as the rotor mounting boring with a clean, grease-free piece of cloth.
Place the rotor onto he motor shaft, ensuring that the pin aligns correctly with the rotor slot
(see photos 1 and 2).

For reasons of safety you should check the correct position of the rotor before each run!!

Photo 1: correct

Photo 2: wrong
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2 OPERATION

Hold the rotor with one hand and secure the rotor to the shaft by turning the rotor nut (1)
counter-clockwise. Tighten rotor nut with enclosed allan key (see photo 3).

Photo 3

It is allowed to operate e.g. a 8-place-rotor with 2 or 4 loaded tubes only. But the loaded borings must be
opposite each other.

Photo 4: wrong Photo 5: correct
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2 OPERATION

ATTENTION:
Before operation, secure the rotor lid to the rotor by pressing the snap connector lightly onto
the rotor nut. Take care the lid is correctly placed into the guide.

Photo 6

2.1.2 Mounting and loading swing out rotors

Clean the motor shaft, as well as the device hole of the rotor with a clean and fat free cloth. Put the rotor
to the motor shaft (take care that the cross pin is sitting right to the driving disk of the rotor) (s. photo 1
and photo 2).

Hold the rotor with one hand and secure the rotor to the shaft by turning the rotor nut (1)
counter-clockwise. Tighten rotor nut with enclosed allan key (see photo 3).

The charging of the buckets and the adapters must be done appropriately figure 7 and figure 8.

In principle swing out rotors may be taken in operation first if all buckets or racks are put into the rotor.
The bolts at the rotor must be easily greased with silicone grease.

The glasses have to be filled evenly by eye and put into the drillings or tube racks. The weight difference
of the loaded buckets should not exceed approx. 6 gramme.

It is allowed to operate e.g. a 4-place-rotor with 2 loaded buckets only. But the loaded borings must be
opposite to each other. Make sure that the unloaded buckets also be put inside the rotor (see Figure 7
and 8).

Photo 7: wrong Photo 8: correct
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2 OPERATION
Overloading of rotors

The maximum load permitted for a rotor, which is determined by the manufacturer, as well as the
maximum speed allowed for this rotor (see label on rotor), must not be exceeded.

The liquids the rotors are loaded with, should have an average homogeneous density of 1,2 g/ml or less
when the rotor is running at maximum speed.

In order to spin liquids with a higher density, the speed has to be reduced according to the following
formula:

1,2
Reduced speed Neg = X max. speed (nmax) of the rotor

higher density

Example:
1,2
Nred = — x 4.000 = 3.360 rpm
1,7

In case of any questions, please contact the manufacturer!

Removing the rotor

Take off the lid of the rotor. Hold the rotor with one hand. Losen the rotor nut with the included allan key
by turning it clockwise.

ATTENTION:

Do not operate the centrifuge with rotors or buckets which show any signs of corrosion or
mechanical damage.

Do not operate with extremely corrosive substances which could damage the rotor and buckets.

2.2 Operation

221

2.2.2
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Power switch / Main fuse

The power switch is down below on the left side of the unit. The main fuse of the centrifuge is on the
backside at the power inlet. After switch on the centrifuge the displays on the control panel will flash up.
The disconnection from the network just happens by unplugging the main plug.

Lid release

When the green control lamp on the key ,LID* (4) is flashing, the rotor is standing still and the lid of the
centrifuge is ready to open.

Press the key ,LID“(3) (see photo 9), and the lid will open automatically. While the lid is opening itself it
appears the word “OPEN" in the actual value display (see photo 9).

After approx. 6 seconds the word disappears in the actual value display and the lid can be opened.
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2 OPERATION

PTOGram e invory
)]

Photo 9 Actual Value Display 3

2.2.3 Lidlock

After mounting and loading the rotor correctly as described, the lid may be closed.
Please proceed as follows:
o The lid must only be lay down slightly until you feel that the lid will be tightened.
o Afterwards the lid will close automatically within 6 seconds.
While the closing of the lid it appears the word ,CLOSE" in the actual value display.
(see photo 9)
e Assoon as the lid is closed correctly the word ,CLOSE" disappears in the actual value display.
e When the control lamp (4) on the key ,LID* flashed up, the centrifuge can be started.
The centrifuge may only be started with closed lid (Lid lock according to BGR 500; Chapter 2.11; Part 3).
As soon as the rotor starts, the control lamp (4) on the key ,LID* turns off and an opening of the lid is
impossible.
If the control lamp (4) on the key ,LID" flashes after pressing the "START" - key, you have to open the lid
once again. This safty precaution shows the end of the run.

2.2.4 Pre-selection of speed / RCF-value

With the key "SPEED/RCF" (7) you can switch between speed and RCF-value to be shown in the
display. The green control lamps (8) indicate, which mode is activated.

Select the desired mode. With the speed potentiometer (4) you can pre-select the speed/RCF-value in
steps of 500 or you can change the values during the run.

With the speed potentiometer (5) you can pre-select the speed/RCF-value in steps of 10 or you can
change the values during the run.

The pre-selected value is indicated in the nominal value display (1). The actual speed is indicated in the
actual value display (2).
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2 OPERATION

The pre-selected speed should not be higher than the max. speed of the rotor. If the pre-selected speed
is too high the nominal value display (1) flashed after approx. 200 rpm. (see photo 10). However the
centrifuges accelerates only up to the maximum speed of the placed rotor.

The maximum speed of the Z 383 is 17.000 rpm.

Photo 10

Max. Revolution per minutes of the valid rotors Z 383 and Z 383 K

Rotor Max.
Number Speed
220.86 V01 5.000 rpm
221.08 V01 4.500 rpm
221.02V01 5.000 rpm
221.03V01 4.250 rpm
220.34 V04 9.200 rpm
220.78 V02/V03 15.000 rpm
220.80 V02/V03 15.000 rpm
220.87 V03/V04 17.000 rpm
220.97 V02 6.000 rpm
220.85V01 15.000 rpm
220.96 V02 6.000 rpm
221.16 V01 4.500 rpm
220.50 V06 3.500 rpm
220.88 V01 13.500 rpm
220.92 V01 13.500 rpm
220.81 V06 3.500 rpm
220.73 V02 8.000 rpm
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2 OPERATION

2.2.5 Pre-selection of running time

Running time is adjustable from 1 to 60 min. with the time potentiometer (12) or continuous.

The running time is indicated in the display (10). The preset running time will be stored after the run.
For continuous run, turn the time potentiometer (12) clockwise to the limit stop.

The display (10) indicates continuous run with two dashes " - -".

You can stop the run by pressing the ,stop” key.

Photo 11 10 11 12

2.2.6 Pre-selection of radius correction (IMPORTANT FOR THE RCF-VALUE DISPLAY)

Explanation:

The Z 383 has an automatic rotor identification therefore the control system of the centrifuge knows the
maximum centrifugal radius of the respective rotors to indicate the correct RCF-Values. If you use
adapters it could change the centrifugal radius of the respective rotors.

That the control system of the centrifuge is supposed to calculate the right RCF-Value, the respective
radius must be corrected.

Pre-selection:
Please look up the correction value in the following table under the respective rotor and adapter.

While pressing the key “time/radius” (11) you can adjust your value with the potentiometer (12)
(see photo 11). If you press the key “time/radius* (11) this value is indicated during the run, too. After
release the key “time/radius” (11),the display (10) indicates the running time again.

ATTENTION:
After the key is released the adjusted value is stored and must be readjusted for an other adapter or
rotor.
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2 OPERATION

Radius correction values of the usable rotors

Z 383 and Z 383 K

Rotor- Radius-
number Bucket | Adapter correction Comment
Swing out rotor; Rectangular bucket; 4 x 250 ml, R-max.: 16,6 cm
220.86 V01 610.000] 710.000 0,3
710.001 0,4
710.002 0,6
710.003 0,4
710.004 0,6
710.005 0,6
710.006 0,4
710.007 0,4
710.009 0,6
710.010 0,7
710.011 0,3
710.013 0,6
710.014 0,6
710.015 0,4
710.016 0,4
710.017 0,4
710.018 0,4
710.019 0,4
710.020 0,4
710.021 0,4
710.022 0,6

Swing out rotor; Round bucket; 4 x 250 ml, R-max.: 16,8 cm

611.000] 711.003 0,7
711.004 0,7
711.005 0,2
711.006 0,3
711.007 0,5
711.008 0,5
711.009 0,1
711.010 0,5
711.011 0,5
713.001 0,2
713.002 0,2
713.003 0,2
713.004 0,5
713.005 0,7
713.006 0,5
713.007 0,2
713.008 0,2
713.009 0,2
713.010 0,2
713.011 0,2
without 0
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Z 383 and Z 383 K

Rotor- Radius-
number Bucket | Adapter | correction Comment
Swing out rotor; Round bucket; 4 x 500 ml, R-max.: 18,6 cm
221.08 V01 625.000] without 0,2
625.001] without 0,5
625.002| without 0,2
625.003| without 0,8
625.004| without 0,9
625.005| without 0,3
625.006| without 0,3
625.007| without 0,5
625.008] without 0,3
625.009| without 4,0
625.010] without 1,7
625.013] without 5,8

Swing out rotor; Mikrotitre carrier for 4 x 2 Plates

| 625.020

without

4,3

Swing out rotor; 20 x 15 ml

R-max.: 18,6 cm

221.02 V01 701.010 2,2
701.011 2,2
701.012 4,7
Swing out rotor; 12 x 50 ml, R-max.: 17,7 cm
221.03 V01 603.000] without 0
603.001| without 0,7
701.010 0,9
701.011 0,9
701.012 2,0
Drum rotor; 8 Places, R-max.: 11,0cm
220.34 V04 715.000 0,4
715.001 0,6
715.002 0,4
715.003 0,4
715.004 0,4
715.005 1,9/1,2/0,4
715.006 0,4
715.007 0,4
715.008 0,2 220.34.35.04
715.009 1,1/0,3 220.34.37.04
715.010 0,4 220.34.38.04
715.011 0,2 220.34.90.04
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Z 383 and Z 383K

Rotor- Radius-
number Bucket | Adapter | correction Comment
Angle rotor; 6 x 85 ml, R-max.: 10,3 cm
220.78 V02 / V03 707.000 0,1
707.001 0,6
707.002 0,8
707.003 0,3
707.004 0,6
707.003
with
708.001 0,6
707.003
with

708.008 1,6

Angle rotor; 8 x 50 ml, R-max.: 9,6 cm

220.80 V02 / V03 708.000 0,6

708.001 0,3
708.002 0,7
708.003 0,5 225.50.50.04
708.004 0,5

Angle rotor; 24x 1,5/2,0 ml, R-max.: 8,5cm

220.87 V03 / V04 704.004 Dep. on Manufacturer
704.005 Dep. on Manufacturer

Angle rotor; 6 x 50 ml, R-max.: 9,7 cm

220.97 V01 /V02 603.000] without 0

without 0

708.002 0,7

708.003 0,5

708.004 0,5

603.001| without 0,7

701.010 0,9

701.011 0,9

701.012 2,0

Angle rotor; 12 x 12 ml, R-max.: 9,9 cm

220.85 V01 /V02

701.003

0,5

Angle rotor; 12 x 15 ml, R-max.: 10,4 cm

220.96 V01 /V02 701.010 0,9
701.011 0,9
701.012 2,0

Swing out rotor; Mikrotitre carrier for 2 x 3 Plates, R-max.: 12,2 cm

221.16 VO1 |

| 706.000 |

0,2

Swing outrotor; Mikrotitre carrier for 2 x 3 Plates, R-max.: 10,4 cm

220.50 V06 \

| 706.000 |

0,2
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Z 383 and Z 383K

Rotor- Radius-
number Bucket | Adapter | correction Comment
Angle rotor; 44 x1,5/2,0ml, R-max.: 7,1/8,6 cm
220.88 VO1 704.004 Dep. on Manufacturer
704.005 Dep.on Manufacturer

Angle rotor; 64 x 0,4 ml, R-max.: 6,9/8,2cm
220.92 V01 | 704.004 Dep. on Manufacturer

Angle rotor; 24 x 15 ml, R-max.: 14,4 cm

220.81 V06 701.010 0,9
701.011 0,9
701.012 2,0

Swing out rotor; 4 x 15 ml, R-max.: 14,4 cm

220.73 V02 701.010 0,9
701.011 0,9
701.012 2,0

Swing out rotor; 4 x 15 ml, R-max.: 14,4 cm
221.06 V02 | | without 0

Angle rotor; 8 x 30 ml, R-max.: 9,5cm

220.76 V02 / VO3 709.000 0,3
709.001 0,3
without 0

2.2.7 Pre-selection of brake intensity and acceleration

With the potentiometer (13) (see photo 12) you can choose different brake levels from 0 to 9.
With the level 0 the unit accelerates and brakes slowly and gently. With the level 9 the unit
accelerates and brakes as fast as possible.

Photo 12

13
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Acceleration- and deceleration times Z 383 and Z 383 K (120 V /230 V) in seconds

Acceleration values Deceleration values
Rotor - Number Brake level 0 Brake level 9
220.86 V01 37 169 50
221.08 V01 50 240 40
221.02 V01 30 47 10
221.03 V01 15 37 8
220.34 V04 37to0 320 210 37
220.78 V02/V03 83 550 83
220.80 V02/V03 66 390 50
220.87 V03/V04 30 320 39
220.97 V02 18 160 21
220.85 V01 54 330 41
220.96 V02 22 125 18
221.16 V01 20 89 15
220.50 V06 20 89 15
220.88 V01 17 153 22
220.92 V01 13 154 16
220.81 V06 22 105 16
220.73 V02 36 225 36

2.2.8 Keyboard - Starting the centrifuge — "QUICK"-key
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Photo 13

continuous run.

Starting the centrifuge

1 Key "QUICK": For short spins
Centrifuge is running as long as you hold the key.

2 Key “LID*: To open the lid of the centrifuge.
Control lamp indicates the correctly closed lid.

3 Key "START": To start the pre-set run of the centrifuge.

4 Key "STOP": To stop the centrifuge before the pre-set
operating time has expired or to stop the centrifuge at

Insert a correctly and fully loaded rotor and tighten it to the motor shaft (see chapter 2.1.2). Close the lid
of the centrifuge. As soon as the control lamp at the key “LID"is flashing, the centrifuge run can be

started. Therefore press key "START".
ATTENTION: The rotor has to be checked and / or tightened previous to each run!
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"QUICK" -Key - Short runs

For short centrifuge runs you can start the run with key "QUICK". Press the key "QUICK". The centrifuge
starts and runs as long as you hold the key "QUICK". The running time is shown in the display "TIME"
in seconds.

"STOP" -Key
Press the key ,STOP*, to break off the centrifuge run.

The unit decelerates then with the adjusted brake intensity. The brake intensity can also be changed
during the deceleration.

2.2.9 Storage of programs

program msimory

1 Key ,up“: tocallup and count forward

the storage numbers
wp

2 Key ,store*: to store and leave the
program mode

G 3 Key ,down*: to call up and count backwards
the storage numbers

Photo 14

Storage of runs:

Insert a correctly and fully loaded rotor and tighten it to the motor shaft. Close the lid of the centrifuge.
Pre-select the desired run parameters, as i.e. speed and running time.

Press the key ,START"

As soon as the actual speed display indicates more than 200 rpm the run can be stored.

Press the key ,UP“ or ,DOWN". The storage number is indicated with the numbers 0 to 9 in the actual
value speed display.

Press the key ,UP* or ,DOWN" that long until the desired storage number is indicated and then press
the key ,STORE".

Now the actual speed display indicates on the right side the rotor type of the indicated program. (see
photo 15)

If the display indicates the rotor type 0, this storage number is free.

To store the run press the key ,STORE" and hold on for 3 seconds. The actual value display flashes
as long as the storage lasted.
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Recall of stored programs:

Press the key ,UP“ or ,DOWN". The actual value display indicated on the left side the program number
and on the right side the rotor number.

Photo 15

Select with the key ,UP* or ,DOWN" the desired and stored program number.

The display indicates a rotor number. Place this rotor in the centrifuge. ( see. point 2.1). Close the lid of
the unit and press the key ,start".

The centrifuge is in the program mode.

You can stop the run at any time by pressing the key ,Stop*.

While running in the program mode the potentiometers are out of function.

Leave the program mode:

The centrifuge is in the program mode and indicates the program number as well as the rotor number on
the actual value display. Open the lid and press the key ,STORE" for 3 seconds. If the program number
and the rotor number have disappeared, the centrifuge can be operated as usual.

Overwrite of a program:

Insert a correctly and fully loaded rotor and tighten it to the motor shaft. Close the lid of the centrifuge.
Pre-select the desired run parameters, as i.e. speed and running time.

Press the key ,START"

As soon as the actual speed display indicates more than 200 rpm the run can be stored.

Press the key ,UP“ or ,DOWN". The storage number is indicated with the numbers 0 to 9 in the actual
speed display.

Press the key ,UP* or ,DOWN" that long until the desired storage number is indicated and then press
the key ,STORE".

Now the actual speed display indicates on the right side the new rotor type of the indicated program.
(see photo 15)

If the display indicates the rotor type 0, this storage number is free.
To store the run press the key ,STORE" and hold on for 3 seconds. The actual value display flashes
as long as the storage lasted.

You can not erase a program but just overwrite.
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2 OPERATION
2.3 Safety features
2.3.1 Imbalance detection

In case of the rotor not being equally loaded (see chapter 2.1.1), the drive will turn off during
acceleration. The rotor decelerates to stand still. The actual “SPEED” display indicates “ERROR”.

When error message "1" appears in the actual "SPEED" display, the weight difference of the samples
is too huge. Weigh out the samples exactly.

Load the rotor as described in chapter 2.1.1.

When error message "2" appears in the actual "SPEED" display, there could be following reasons:

+ The imbalance switch is not correctly adjusted.

* The imbalance switch is defective.
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3 MAINTENANCE

3.1 Service and maintenance
3.1.1 Maintenance and cleaning
Maintenance:

Maintenance of the centrifuge is confined to keeping the rotor, the rotor chamber and the rotor
accessories clean as well as to regularly lubricating the rotor insert bolts of a swing out rotor (if
available).

Vaseline, available in nearly each store, is the most suitable lubricant. The Vaseline must be free of resin
and acids. Lubricants containing molycote and graphite are not allowed.

Please pay special attention to anodized aluminium parts. Breakage of rotors can be caused even by
slightest damages.

In case of rotors, buckets or tube racks getting in touch with corrosive substances the concerned spots
have to be cleaned carefully.

Corrosive substances are for instance:

* Alkalis

+ Alkaline soap solutions

+ Alkaline amines

+» Concentrated acids

+ Solutions containing heavy metals
» Water-free chlorinated solvents

+ Saline solutions, e.g. salt water

Cleaning:

Thorough cleaning not only has its purpose in hygiene but also in avoiding corrosion based on pollution.
In order to avoid damaging anodized parts such as rotors, reduction plates etc., only pH-neutral
detergents with a pH-value of 6-8 may be used for cleaning.

Alkaline cleaning agents (pH-value > 8) must not be used.

After cleaning, please ensure all parts are dried thoroughly, either by hand or in a hot-air cabinet
(max. temperature + 50°C).

It is necessary to coat anodized aluminium parts with anti-corrosion oil regularly in order to increase their
life-spans and reduce corrosion predisposition.

Due to humidity or not hermetically sealed samples, condensate may be formed. The condensate
has to be removed from the rotor chamber with a soft cloth regularly.

The maintenance procedure has to be repeated every 10 to 15 runs, but at least once a week.
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3 MAINTENANCE

Glass breakage

With high g-values, the rate of glass tube breakage increases. Glass splinters have to be removed
immediately from rotor, buckets, adapters and the rotor chamber itself. Fine glass splinters will scratch
and therefore damage the protective surface coating of a rotor.

If glass splinters remain in the rotor chamber, fine metal dust will build up due to air circulation. This
very fine, black metal dust will extremely pollute the rotor chamber, the rotor, the buckets and the
samples.

Disinfection

In case of infectious material spilling into the centrifuge, the rotor and rotor chamber have to be
disinfected right after the run. Rotors may be autoclaved at a maximum temperature of 121°C, except
rotor 220.58 V08, which must not be autoclaved.

The rotor and rotor chamber should be cleaned with a universal, neutral disinfection agent, e.g. on
formalin base. A disinfection spray is most suitable in order to easily reach all difficult to access spots.

ATTENTION:

Before applying any other cleaning resp. decontamination method than recommended by the
manufacturer, contact the manufacturer to ensure yourself, you would not damage the unit or
the rotor by applying the designated method!
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4 TROUBLE SHOOTING

4.1 Error messages: cause / solution
Preface:
The error messages are listed to help localize possible errors faster.

The diagnose referred to in this chapter may not always be the case, as they are only theoretically
occurring errors and solutions.

Always, please keep us informed about any kind of error occurring, which is not listed in this chapter.
Only through your information we are able to improve and complete this instruction manual.

Many thanks in advance for your support.

HERMLE Labortechnik GmbH

4.2 Survey of possible error messages and their solutions
4.2.1 Lid release during power failure (Emergency Lid Release)

In case of power failure or malfunction, the lid of the centrifuge can be opened manually in order to
protect your samples.

Please proceed as follows:

e Switch the centrifuge off and unplug the power cord.
At the left side of the centrifuge housing find to be a plastic stopper.

e Remove this plastic stopper.
Behind this stopper there is a hexagon nut.

o Take the delivered box spanner, put him into the hole and lock the box spanner with the
hexagon nut.

o Now turn the box spanner to the left side up to the limit.
ATTENTION: Just turn to the limit, don’t tighten the nut.

o Now open the lid of the centrifuge.

e Turn the hexagon nut back to the start position up to the limit.
Switch the centrifuge on again, for go on working.

Photo 16
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4 TROUBLE SHOOTING

Description of the error message system

The error message is shown in the "SPEED" display through particular figures (see photo 17).
There is a distinction between two different kinds of errors.

The digits in the "SPEED" display have the following meaning:

* Error No. 1 - 49 (forced stop)

In case of one of these errors occurring, the rotor decelerates from pre-set speed down to 0. As soon
as the rotor stops, the error message can be reset by opening and closing the lid of the centrifuge.

* Error No. 50 — 99 (emergency stop)
In case one of these errors occurring, the frequency converter switches off. This means, the rotor stops
without applying the brakes. To reset the error message you have to switch off the unit and turn it on

again (power switch).

In case the unit stops due to an error indication, you should restart the unit to check whether the error
occurs again.

The error message figures not listed in this chapter are currently not in use. They are reserved for future
use in completing the error message recognition program.

Example: figures are flashing

speed rpeny  rel

Photo 17

Error messages

Error No. 1: Imbalance

+ Cause: Incorrect loading of the rotor (see chapter 2.2.1)
* Solution: Balance your samples

+ Cause: Incorrect adjustment of the imbalance sensor

+ Solution: Imbalance sensor has to be re-adjusted

(call service department)

Error No. 2: Permanent imbalance signal

+ Cause: Incorrect position of the imbalance sensor
+ Solution: Imbalance sensor has to be readjusted
(call service department)

+ Cause: Imbalance sensor is defective
+ Solution: Imbalance sensor has to be replaced
(call service department)
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4 TROUBLE SHOOTING
Error No. 25: Power failure
* Cause: Power failure while rotor was in motion

+ Solution: Open and close the lid of the centrifuge, restart the unit;
check contact of plug in (loose contact)

Error No. 36: Relay of the frequency converter cannot be released / lid cannot be opened

+ Cause: Power board malfunction

* Solution: Call service department

+ Cause: Lid of the centrifuge is jammed

+ Solution: Open the lid of the centrifuge manually when rotor is at stand still. Grease the lid lock

slightly. In case this error occurs again, call service department;
check coil of lid lock

+ Cause: Lid lock is defective

* Solution; Call service department, replace lid lock

Error No. 50 / 51: Memory failure

* Cause: Internal or external memory failure

+ Solution: Restart the unit. In case this error occurs again, call service department;
replace control panel

Error No. 55: Over speed

+ Cause: Speed sensor is defective

+ Solution: Restart the unit. In case this error occurs again, call service department.
possibly loose speed magnet, fix with super glue

Error No. 60: Engine speed sensor signal is missing
+ Cause: Speed sensor is defective or cable breakage at speed sensor, possibly lose magnet

+ Solution: Call service department;
check speed magnet, fix with super glue

Error No. 70: Converter interface
» Cause: Communication of regulator, power board, interface cable and converter failed.

+ Solution: Call service department

Error No. 82: Cut off power board - frequency converter

* Cause: Over current or under voltage due to power supply fluctuations
+ Solution: Restart the unit, take care the power supply is stable
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4 TROUBLE SHOOTING

Error No. 83: Preset speed cannot be reached

+ Cause: Preset speed cannot be reached

* Solution: Call service department

Error No. 84: Over temperature frequency converter

+ Cause: Frequency converter cut off due to over temperature

* Solution; Take care, there is enough space around the centrifuge for heat dissipation

Error No. 85: Over temperature motor

+ Cause: Temperature protection switch of motor turns off

+ Solution: Take care, there is enough space around the centrifuge for heat dissipation.
Motor mounting is defective, replace motor

Fehler Nr. 87: Converter Release

+ Cause: Converter don't drive the motor.

+ Solution: Check cable, internal conduction error

Check configuration of the control panel
Converter is defective. Call service department

Error No. 90: Emergency switch off lid lock

+ Cause: The lid of the centrifuge has been opened while centrifuge was running
+ Solution: Close the lid of the centrifuge. DANGER OF ACCIDENT!

+ Cause: Control switch of lid lock is defective

+ Solution: Call service department

Error No. 94: Voltage drop during the run

+ Cause: The voltage supply drops under the limit for a little time

+ Solution: Wait until the stand still of the rotor.
If the green control lamp ,LID* flashes, open the lid of the centrifuge.
Restart the centrifuge.
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1 PRODUCT DESCRIPTION
1.1 Usage in accordance with safety standards
1.1.1 General information
1.1.1.1 Hazards and precautions
Before setting the centrifuge into operation, please read this instruction manual carefully!
This centrifuge must not be operated by unqualified personnel not being familiar with the
correct use of the unit.
Always, use the original accessories only!
For your personal safety, please pay attention to following precautions:
» The HERMLE Z 383 K is not explosion-proof and must therefore not be operated in explosion-
endangered areas or locations. During centrifugation, it is prohibited to stay within the safety zone of

30 cm around the centrifuge or deposit hazardous substances within this area.

+ Centrifugation of flammable, explosive and radioactive substances or substances, which chemically
react with high energy, is strictly prohibited!

+ Never spin toxic or pathogenic material without adequate safety precautions, i.e. centrifugation of
buckets / tubes without or with defective hermetic sealings is strictly prohibited.
The user is obligated to perform appropriate disinfection procedures in case dangerous substances
have contaminated the centrifuge and / or its accessories. When centrifuging infectious substances,
always pay attention to the General Laboratory Precautions. If necessary, contact your safety officer!

+ It is prohibited to run the centrifuge with rotors other than listed for this unit.

+ Under no circumstances open the lid of the centrifuge while the rotor is still running or rotating with a
speed of >2 m/s.

Following rules must strictly be adhered to:

+ Do not operate the centrifuge in case it is not installed correctly.

+ Do not operate the centrifuge when dismounted (e.g. without metal cover).

+ Do not run the centrifuge when mechanical or electrical assembly groups have been tampered with
by unauthorized persons.

+ Do not use accessories such as rotors and buckets, which are not exclusively approved by
HERMLE Labortechnik GmbH, except commercially available centrifuge tubes made of glass
or plastic.

+ Do not spin extremely corrosive substances, as they may cause material damages and impair
mechanical resistance.

+ Do not operate the centrifuge with rotors or buckets, which show any signs of corrosion or mechanical
damage.
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1 PRODUCT DESCRIPTION

The manufacturer is responsible for safety and reliability of the centrifuge, only if:
+ the unit is operated in accordance with this instruction manual.

» modifications, repairs or other adjustments are performed by HERMLE-authorized personnel and the
electrical installation of the related location corresponds to the IEC-regulations.

1.1.1.2 Brief description

Model Z 383 K is a refrigerated table top centrifuge. Various rotors are available for this unit.
Speed / RCF-value, running time and temperature can easily be set with turning knobs and are
displayed on large LED's.

The pre-set run parameters are stored after the end of each run.

The lid is latched and released with an electric motor driven lid lock.

The centrifuge has a maintenance-free brushless induction drive with a low noise level.
It also has an CFC-free hermetically sealed refrigeration system (refrigerant type R 404 a).

1.1.1.3 Safety standards

The centrifuge corresponds with the General Requirements for Medical Units Regulations (MedGV)
(group 3).

Following standards have been considered for the production of our centrifuges:

« Accident Prevention Regulation for electrical units and installations UVV VBG 4

« Accident Prevention Regulation for centrifuges as per BGR 500; Chapter 2.11; Part 3

+ DIN 58970 part 1, 2 and 4 for centrifuges and tubes

* Electrical Interference Suppression according to interference degree B as per VDE 0871
* Electrical Safety as per [EC 1010-1 and IEC 1010-2-D

+ European Standard PR EN 61 010-1 and PR EN 61 010-2-2
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1 PRODUCT DESCRIPTION

1.1.1.4 Extent of supply

Following parts are supplied as accessories with each centrifuge:
+ 2 fine-wire fuses 16 AT (230 V)

» 2 fine-wire fuses 15 AT (120 V)

+ 1instruction manual

+ 1 Allan key for removing rotors

Spare fuses are at the rear side of the centrifuge.

1.1.1.5 Warranty
The centrifuge has been subjected to thorough testing and quality controls.

In the unlikely case of any manufacturing faults occurring, the centrifuge and rotors are covered by
warranty for a period of one year from date of delivery.

This warranty becomes invalid in case of mishandling, damage and negligence and further in case of
usage of inappropriate spare parts and / or accessories or unauthorized modification of the unit.

Technical modification rights are reserved by the manufacturer in respect to technical
improvement.

1.2 Installation

1.2.1 Installation of the centrifuge
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1.2.1.1 Unpacking the centrifuge

Model Z 383 K is supplied in a palletcarton.
Remove the strap retainer, open the carton, remove the cover carton and the centrifuge. The instruction
manual must always be kept with the centrifuge.

1.2.1.2 Space requirements

The centrifuge should be installed on an even and solid surface, if possible on a laboratory

cabinet / table or some other solid vibration free surface.

In order to enable a safe and smooth operation, level the table of the centrifuge with a spirit level.

The centrifuge must be placed in a way, that there is a minimum space of 30 cm on each side of the unit
in order to ensure necessary heat dissipation.

Do not place the centrifuge next to a window or a heater, where it could be disposed to excessive heat,
because of the obtainable chamber temperature is referenced of a average room heat of 23° C.

Safety regulations require that the safety area of 30 cm around the unit is marked in order to indicate
that neither hazardous substances nor persons should be within this area during centrifugation.
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1.2.1.3 Installation

Follow these steps:

1 PRODUCT DESCRIPTION

+ Check whether power supply corresponds with the one named on the manufacturer's rating label
which is mounted on the rear panel.

* The line voltage circuit breaker is max. 16 A (type K) slow release for commonly used instruments.

* In case of emergency, there must be an emergency switch off installed outside the room in order to
disconnect the power supply of the unit.

« Remove the transport spacer blocks from the motor shaft (see chapter 2.2.2).

The socket for the power cord must be easy to reach respectively easy to disconnect!

1.3 Technische Daten

Manufacturer HERMLE Labortechnik GmbH

Type / Model Z383K

Dimensions

Width 76 cm

Depth 60 cm

Height 38cm

Weight 107 kg

Noise level (max.) 67 +2,0 dB (A)

Max. speed 17.000 rpm

Max. volume 4 x 500 ml

Max. RCF 27.464 x g

Admissible density 1,2 kg/dm3

Admissible kinetic energy 31.000 Nm

Electrical connection AC 230V /50 Hz 1 ph 120 V/ 60 Hz 1 ph
Current 9A 15A
Connected load 1980 Watt 1800 Watt

Interference suppression

VDE 0871, Funkentstorgrad B

Test obligations

yes

Inventory-No.:
Check-No.:

Location:
Maintenance contract:

To be filled in by purchaser:

Your service department

HERMLE Labortechnik GmbH
Siemensstrasse 25

78564 Wehingen

Phone: +49-7426 / 96 22-17

Your agent
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1 PRODUCT DESCRIPTION

1.4 Conformity declaration

We, the company

Hermle Labortechnik GmbH
Siemensstrasse 25
78564 Wehingen

declare in mere responsibility that our product

Centrifuges
of models

Z100 M; Z 160 M
Z206 A
Z 233 M-2;Z216 MK
Z 300; Z 300 K; SIEVA-2; Z 32 HK
Z2323;2323K;Z326;Z326K
Z 366; Z 36 HK; Z 383; Z 383K
Z400; Z400K; Z513; Z513 K
SETA Oil test centrifuge

as from month/year of construction 06 / 07

to which this declaration refers to, have been manufactured according to the following standards or according to
normative documents.

DIN EN 61 010-1; EN 61 010-2-020;
EN 61000-6-1 ; EN61000-6-2 ;
EN 61000-3-2 ; EN 61000-3-3;
EN 55011
89/336/EWG ; 92/31/EWG ; 93/68/EWG ;
93/42/EG ; 98/37/EG; 98/79/EG;
DIN EN ISO 12100-1; DIN EN I1SO 12100-2

oy

Wehingen/Germany, 13th July 2009 Harald Hermle
President
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2 OPERATION

2.1 Installation of rotors
2.2.1 Mounting and loading angle rotors

Clean the motor shaft as well as the rotor mounting boring with a clean, grease-free piece of cloth.
Place the rotor onto he motor shaft, ensuring that the pin aligns correctly with the rotor slot
(see photos 1 and 2).

For reasons of safety you should check the correct position of the rotor before each run!!

Photo 1: correct

Photo 2: wrong
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2 OPERATION

Hold the rotor with one hand and secure the rotor to the shaft by turning the rotor nut (1)
counter-clockwise. Tighten rotor nut with enclosed allan key (see photo 3).

Photo 3

Itis allowed to operate e.g. a 8-place-rotor with 2 or 4 loaded tubes only. But the loaded borings must be
opposite each other.

Photo 4: wrong Photo 5: correct
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2 OPERATION

ATTENTION:
Before operation, secure the rotor lid to the rotor by pressing the snap connector lightly onto
the rotor nut. Take care the lid is correctly placed into the guide.

Photo 6

2.1.2 Mounting and loading swing out rotors

Clean the motor shaft, as well as the device hole of the rotor with a clean and fat free cloth. Put the rotor
to the motor shaft (take care that the cross pin is sitting right to the driving disk of the rotor) (s. photo 1
and photo 2).

Hold the rotor with one hand and secure the rotor to the shaft by turning the rotor nut (1)
counter-clockwise. Tighten rotor nut with enclosed allan key (see photo 3).

The charging of the buckets and the adapters must be done appropriately figure 7 and figure 8.

In principle swing out rotors may be taken in operation first if all buckets or racks are put into the rotor.
The bolts at the rotor must be easily greased with silicone grease.

The glasses have to be filled evenly by eye and put into the drillings or tube racks. The weight difference
of the loaded buckets should not exceed approx. 6 gramme.

It is allowed to operate e.g. a 4-place-rotor with 2 loaded buckets only. But the loaded borings must be
opposite to each other. Make sure that the unloaded buckets also be put inside the rotor (see Figure 7
and 8).

Photo 7: wrong Photo 8: correct

Page 10 of 36 INSTRUNCTION MANUAL Z 383 K © HERMLE Labortechnik GmbH



213

214

2 OPERATION
Overloading of rotors

The maximum load permitted for a rotor, which is determined by the manufacturer, as well as the
maximum speed allowed for this rotor (see label on rotor), must not be exceeded.

The liquids the rotors are loaded with, should have an average homogeneous density of 1,2 g/ml or less
when the rotor is running at maximum speed.

In order to spin liquids with a higher density, the speed has to be reduced according to the following
formula:

1,2
Reduced speed Nreq = X max. speed (Nmax) Of the rotor

higher density

Example:
1,2
Nied = — x 4.000 = 3.360 rpm
1,7

In case of any questions, please contact the manufacturer!

Removing the rotor

Take off the lid of the rotor. Hold the rotor with one hand. Release the rotor nut with the included allan
key by turning it clockwise.

ATTENTION:

Do not operate the centrifuge with rotors or buckets which show any signs of corrosion or
mechanical damage.

Do not operate with extremely corrosive substances which could damage the rotor and buckets.

2.2 Operation

221

222
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Power switch / Main fuses

The power switch is down below on the left side of the unit. The main fuse of the centrifuge is on the
backside at the power inlet.

After switch on the centrifuge the displays on the control panel will flash up.

The disconnection from the network just happens by unplugging the main plug.

Lid release

When the green control lamp on the key ,LID* (4) is flashing, the rotor is standing still and the lid of the
centrifuge is ready to open.

Press the key ,LID*(3) (see photo 9), and the lid will open automatically. While the lid is opening itself it
appears the word “OPEN" in the actual value display (see photo 9).

After approx. 6 seconds the word disappears in the actual value display and the lid can be opened.
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2 OPERATION

q PEOgQram Micinory

Actual Value Display 4 3

Lid lock

After mounting and loading the rotor correctly as described, the lid may be closed.
Please proceed as follows:
e The lid must only be lay down slightly until you feel that the lid will be tightened.
o Afterwards the lid will close automatically within 6 seconds.
While the closing of the lid it appears the word ,CLOSE" in the actual value display.
(see photo 9)
e Assoon as the lid is closed correctly the word ,CLOSE" disappears in the actual value display.
e When the control lamp (4) on the key ,LID" flashed up, the centrifuge can be started.
The centrifuge may only be started with closed lid (Lid lock according to BGR 500; Chapter 2.11; Part 3).
As soon as the rotor starts, the control lamp (4) on the key ,LID* turns off and an opening of the lid is
impossible.
If the control lamp (4) on the key ,LID" flashes after pressing the "START" - key, you have to open the lid
once again. This safty precaution shows the end of the run.

Pre-selection of speed / RCF-value

With the key "SPEED/RCF" (7) you can switch between speed and RCF-value to be shown in the
display. The green control lamps (8) indicate, which mode is activated.

Select the desired mode. With the speed potentiometer (4) you can pre-select the speed/RCF-value in
steps of 500 or you can change the values during the run.

With the speed potentiometer (5) you can pre-select the speed/RCF-value in steps of 10 or you can
change the values during the run.

The pre-selected value is indicated in the nominal value display (1). The actual speed is indicated in the
actual value display (2).

INSTRUNCTION MANUAL Z 383 K © HERMLE Labortechnik GmbH



Page 13 of 36

2 OPERATION

The pre-selected speed should not be higher than the max. speed of the rotor. If the pre-selected speed
is too high the nominal value display (1) flashed after approx. 200 rpm. (see photo 10). However the

centrifuges accelerates only up to the maximum speed of the placed rotor.
The maximum speed of the Z 383 K is 17.000 rpm.

2 8 7 1
Photo 10

Max. Revolution per minutes of the valid rotors Z 383 and Z 383 K

Rotor Max.
Number Speed
220.86 V01 5.000 rpm
221.08 V01 4.500 rpm
221.02 V01 5.000 rpm
221.03V01 4.250 rpm
220.34 V04 9.200 rpm
220.78 V02/\V04 15.000 rpm
220.80 V02/\V04 15.000 rpm
220.87 V03/\V04 17.000 rpm
220.97 V02 6.000 rpm
220.85 V01/V02 15.000 rpm
220.96 V02 6.000 rpm
221.16 V01 4.500 rpm
220.50 V06 3.500 rpm
220.883 V01 13.500 rpm
220.92 V01 13.500 rpm
220.81 V06 3.500 rpm
220.73 V02 8.000 rpm
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2 OPERATION

2.2.5 Pre-selection of running time

Running time is adjustable from 1 to 60 min. with the time potentiometer (12) or continuous.

The running time is indicated in the display (10). The preset running time will be stored after the run.
For continuous run, turn the time potentiometer (12) clockwise to the limit stop.

The display (10) indicates continuous run with two dashes " - -".

You can stop the run by pressing the ,stop“ key.

fairme

rarrlivrs

Photo 11 10 11 12

2.2.6 Pre-selection of radius correction (IMPORTANT FOR THE RCF-VALUE DISPLAY)

Explanation:

The Z 383 K has an automatic rotor identification. Therefore the control system of the centrifuge knows
the maximum centrifugal radius of the respective rotors to indicate the correct RCF-Values. If you use
adapters it could change the centrifugal radius of the respective rotors.

That the control system of the centrifuge is supposed to calculate the right RCF-Value, the respective
radius must be corrected.

Pre-selection:
Please look up the correction value in the following table under the respective rotor and adapter.

While pressing the key “time/radius” (11) you can adjust your value with the potentiometer (12)
(see photo 11). If you press the key “time/radius* (11) this value is indicated during the run, too. After
release the key ‘time/radius” (11),the display (10) indicates the running time again.

ATTENTION:
After the key is released the adjusted value is stored and must be readjusted for an other adapter or
rotor.
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2 OPERATION

Radius correction values of the usable rotors

Z 383 and Z 383 K

Rotor- Radius-
number Bucket | Adapter correction Comment
Swing out rotor; Rectangular bucket; 4 x 250 ml, R-max.: 16,6 cm
220.86 V01 610.000[ 710.000 0,3
710.001 0,4
710.002 0,6
710.003 0,4
710.004 0,6
710.005 0,6
710.006 0,4
710.007 0,4
710.009 0,6
710.010 0,7
710.011 0,3
710.013 0,6
710.014 0,6
710.015 0,4
710.016 0,4
710.017 0,4
710.018 0,4
710.019 0,4
710.020 0,4
710.021 0,4
710.022 0,6

Swing out rotor; Round bucket; 4 x 250 ml, R-max.: 16,8 cm

611.000{ 711.003 0,7
711.004 0,7
711.005 0,2
711.006 0,3
711.007 0,5
711.008 0,5
711.009 0,1
711.010 0,5
711.011 0,5
713.001 0,2
713.002 0,2
713.003 0,2
713.004 0,5
713.005 0,7
713.006 0,5
713.007 0,2
713.008 0,2
713.009 0,2
713.010 0,2
713.011 0,2
without 0
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Z 383 and Z 383 K

Rotor- Radius-
number Bucket | Adapter | correction Comment
Swing out rotor; Round bucket; 4 x 500 ml, R-max.: 18,6 cm
221.08 V01 625.000] without 0,2
625.001| without 0,5
625.002| without 0,2
625.003| without 0,8
625.004| without 0,9
625.005| without 0,3
625.006| without 0,3
625.007| without 0,5
625.008| without 0,3
625.009| without 4,0
625.010] without 1,7
625.013| without 5,8

Swing out rotor; Mikrotitre carrier for 4 x 2 Plates

| 625.020

without

4,3

Swing out rotor; 20 x 15 ml, R-max.: 18,6 cm

221.02 V01 701.010 2,2
701.011 2,2
701.012 4,7
Swing out rotor; 12 x 50 ml, R-max.: 17,7 cm
221.03 V01 603.000| without 0
603.001| without 0,7
701.010 0,9
701.011 0,9
701.012 2,0
Drum rotor; 8 Places, R-max.: 11,0 cm
220.34 V04 715.000 0,4
715.001 0,6
715.002 0,4
715.003 0,4
715.004 0,4
715.005 1,9/1,2/0,4
715.006 0,4
715.007 0,4
715.008 0,2 220.34.35.04
715.009 1,1/0,3 220.34.37.04
715.010 0,4 220.34.38.04
715.011 0,2 220.34.90.04

INSTRUNCTION MANUAL Z 383 K

© HERMLE Labortechnik GmbH



Page 17 of 36

2 OPERATION

Z 383 and Z 383 K

Rotor- Radius-
number Bucket | Adapter | correction Comment
Angle rotor; 6 x 85 ml, R-max.: 10,3 cm
220.78 V02 / V04 707.000 0,1
707.001 0,6
707.002 0,8
707.003 0,3
707.004 0,6
707.003
with
708.001 0,6
707.003
with

708.008 1,6

Angle rotor; 8 x 50 ml, R-max.: 9,6 cm

220.80 V02 / V04 708.000 0,6

708.001 0,3
708.002 0,7
708.003 0,5 225.50.50.04
708.004 0,5

Angle rotor; 24 x 1,5/ 2,0 ml, R-max.: 8,5cm

220.87 V03 / V04 704.004 dep. on Manufacturer
704.005 dep. on Manufacturer

Angle rotor; 6 x 50 ml, R-max.: 9,7 cm

220.97 V01 /VO02 603.000] without 0

without 0

708.002 0,7

708.003 0,5

708.004 0,5

603.001] without 0,7

701.010 0,9

701.011 0,9

701.012 2,0

Angle rotor; 12 x 12 ml, R-max.: 9,9 cm

220.85 V01 / V02 |

701.003

0,5

Angle rotor; 12 x 15 ml, R-max.: 10,4 cm

220.96 V01 /V02 701.010 0,9
701.011 0,9
701.012 2,0

Swing out rotor; Mikrotitre carrier for 2 x 3 Plates, R-max.: 12,2 cm

221.16 VO1 \

| 706.000 |

0,2

Swing outrotor; Mikrotitre carrier for 2 x 3 Plates, R-max.: 10,4 cm

220.50 V06 \

| 706.000 |

0,2
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Z 383 and Z 383 K

Rotor- Radius-
number Bucket | Adapter | correction Comment
Angle rotor; 44 x 1,5/2,0 ml, R-max.: 7,1/ 8,6 cm
220.88 VO1 704.004 Dep. on Manufacturer
704.005 Dep.on Manufacturer

Angle rotor; 64 x 0,4 ml, R-max.: 6,9/8,2cm
220.92 V01 | 704.004 |Dep. on Manufacturer

Angle rotor; 24 x 15 ml, R-max.: 14,4 cm

220.81 V06 701.010 0,9
701.011 0,9
701.012 2,0

Swing out rotor; 4 x 15 ml, R-max.: 14,4 cm

220.73 V02 701.010 0,9
701.011 0,9
701.012 2,0

Swing out rotor; 4 x 15 ml, R-max.: 14,4 cm
221.06 V02 | | without 0

Angle rotor; 8 x 30 ml, R-max.: 9,5 cm

220.76 V02 / VO3 709.000 0,3
709.001 0,3
without 0

2.2.7 Pre-selection of brake intensity and acceleration

With the potentiometer (13) (see photo 12) you can choose different brake levels from 0 to 9.
With the level 0 the unit accelerates and brakes slowly and gently. With the level 9 the unit
accelerates and brakes fast.

Photo 12

13
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Acceleration- and deceleration times Z 383 and Z 383 K (120 V / 230 V) in seconds
Acceleration values Deceleration values
Rotor - Number Brake level 0 Brake level 9
220.86 V01 37 169 50
221.08 V01 50 240 40
221.02 V01 30 47 10
221.03 V01 15 37 8
220.34 V04 3710320 210 37
220.78 V02/\V04 83 550 83
220.80 V02/\V04 66 390 50
220.87 VO3/\V04 30 320 39
220.97 V02 18 160 21
220.85 V01/V02 54 330 41
220.96 V02 22 125 18
221.16 V01 20 89 15
220.50 V06 20 89 15
220.88 V01 17 153 22
220.92 V01 13 154 16
220.81 V06 22 105 16
220.73 V02 36 225 36

2.2.8 Pre-selection of temperature and pre-cooling

The requested sample temperature can be pre-selected in 1°C increments in a range from
-10°C to +40°C. (see photo 13)

Photo 13

16 17

Pre-selection of temperature:

15

14

The temperature can be pre-selected with the potentiometer (14).
The pre-selected temperature is indicated in °C in the nominal value display (15).
During the run the actual test temperature is indicated in the actual value display (16).
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Lowest temperatures Z 383 K (120 V / 230 V)

Rotor at max.
Number Speed
220.86 V01 +2°C
221.08 V01 +10°C
221.02 V01 -8°C
221.03V01 -8°C
220.34 V04 -2°C
220.78 V02/\V04 +10°C
220.80 V02/\V04 +1°C
220.87 VO3/V04 +2°C
220.97 V02 -10°C
220.85 V01/V02 +4°C
220.96 V02 -10°C
221.16 V01 -7°C
220.50 V06 -7°C
220.88 V01 -9°C
220.92 V01 -8°C
220.81 V06 -10°C
220.73 V02 +3°C

Air temperatur: 23°C

2 OPERATION

The absolute end temperatures know due to be subject to fluctuations of +2 degrees C of performance
tolerances of the cooling circuit.
The deepest test temperatures are dependent on the room temperature. If the room temperature rises, then the
deepest test temperature to be reached also rises.
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Pre-cooling:

In order to avoid considerable temperature deviations at the beginning of a run, you should pre-cool

the centrifuge together with the rotor, the buckets, etc.

For pre-cooling, please proceed as follows:

* Insert rotor, buckets and adapters correctly (see chapter 2.1).

* Pre-set the requested temperature and close the lid of the centrifuge.

* By pressing the key ,precool” (17) (see photo 13) the centrifuge starts. The unit spinns up to 20 % of
the adjusted speed in order to shorten the pre-cooling process. Within 10-15 minutes the centrifuge
should reach the pre-selected temperature. Now you can insert the samples and start your actual run.
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2.2.9 Keyboard - Starting the centrifuge — "QUICK"-key

1 Key "QUICK": For short spins
Centrifuge is running as long as you hold the key.

2 Key “LID*: To open the lid of the centrifuge.
Control lamp indicates the correctly closed lid.

3 Key "START": To start the pre-set run of the centrifuge.

4 Key "STOP": To stop the centrifuge before the pre-set
operating time has expired or to stop the centrifuge at
continuous run.

Photo 14

Starting the centrifuge

Insert a correctly and fully loaded rotor and tighten it to the motor shaft. Close the lid of the centrifuge.
As soon as the control lamp at the key “LID"is flashing, the centrifuge run can be started. Therefore
press key "START".

ATTENTION: The rotor has to be checked and / or tightened previous to each run!

"QUICK" -Key - Short runs

For short centrifuge runs you can start the run with key "QUICK". Press the key "QUICK". The centrifuge
starts and runs as long as you hold the key "QUICK". The running time is shown in the display "TIME"

in seconds.

"STOP" -Key

Press the key ,STOP*, to break off the centrifuge run.

The unit decelerates then with the adjusted brake intensity. The brake intensity can also be changed
during the deceleration.
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2.2.10 Storage of programs
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pragram maimory

1 Key,up“:tocallupand count forward
the storage numbers

2 Key ,store": to store and leave the
program mode

down stove 3 Key ,down“: to call up and count backwards
the storage numbers

Photo 15

Storage of runs:

Insert a correctly and fully loaded rotor and tighten it to the motor shaft. Close the lid of the centrifuge.
Pre-select the desired run parameters, as i.e. speed and running time.

Press the key ,START"

As soon as the actual speed display indicates more than 200 rpm the run can be stored.

Press the key ,UP*or ,DOWN". The storage number is indicated with the numbers 0 to 9 in the actual
value speed display.

Press the key ,UP*or ,DOWN* that long until the desired storage number is indicated and then press
the key ,STORE".

Now the actual speed display indicates on the right side the rotor type of the indicated program. (see
photo 16)

If the display indicates the rotor type 0, this storage number is free.
To store the run press the key ,STORE" and hold on for 3 seconds. The actual value display flashes
as long as the storage lasted.

Recall of stored programs:

Press the key ,UP“or ,DOWN". The actual value display indicated on the left side the program number
and on the right side the rotor number.

wgeeeal rppave el

Photo 16

Select with the key ,UP* or ,DOWN" the desired and stored program number.

The display indicates a rotor number. Place this rotor in the centrifuge. ( see. point 2.1). Close the lid of
the unit and press the key ,start".

The centrifuge is in the program mode.

You can stop the run at any time by pressing the key ,Stop“.

While running in the program mode the potentiometers are out of function.
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Leave the program mode:

The centrifuge is in the program mode and indicates the program number as well as the rotor number on
the actual value display. Open the lid and press the key ,STORE" for 3 seconds. If the program number
and the rotor number have disappeared, the centrifuge can be operated as usual.

Overwrite of a program:

Insert a correctly and fully loaded rotor and tighten it to the motor shaft. Close the lid of the centrifuge.
Pre-select the desired run parameters, as i.e. speed and running time.

Press the key ,START*

As soon as the actual speed display indicates more than 200 rpm the run can be stored.

Press the key ,UP*or ,DOWN". The storage number is indicated with the numbers 0 to 9 in the actual
speed display.

Press the key ,UP*or ,DOWN* that long until the desired storage number is indicated and then press
the key ,STORE".

Now the actual speed display indicates on the right side the new rotor type of the indicated program.
(see photo 16)

If the display indicates the rotor type 0, this storage number is free.
To store the run press the key ,STORE" and hold on for 3 seconds. The actual value display flashes
as long as the storage lasted.

You can not erase a program but just overwrite.

2.3 Thermal behaviour

2.3.1 Temperature adjustment
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The temperature adjustment with sensor, refrigeration system and processor control is designed that
way, that the set temperature is reached within the shortest time possible. During this adjustment period
it is possible, that the temperature varies above or below the set temperature (see figure 17).

These variations depend on rotor, temperature and speed.

In case you want to process samples which are very temperature sensitive, you have to pre-cool the
rotor, buckets and tube racks to the requested temperature (see chapter 2.2.8).

temperature

pre-set temperature N

time

Photo 17
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2 OPERATION
2.4 Safety features
2.4.1 Imbalance detection

In case of the rotor not being equally loaded (see chapter 2.1.1), the drive will turn off during
acceleration. The rotor decelerates to stand still. The actual “SPEED” display indicates “ERROR”.

When error message "1" appears in the actual "SPEED" display, the weight difference of the samples
is too huge. Weigh out the samples exactly.

Load the rotor as described in chapter 2.1.1.

When error message "2" appears in the actual "SPEED" display, there could be following reasons:

+ The imbalance switch is not correctly adjusted.

* The imbalance switch is defective.
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3 MAINTENANCE

3.1 Service and maintenance
3.1.1 Maintenance and cleaning
Maintenance:

Maintenance of the centrifuge is confined to keeping the rotor, the rotor chamber and the rotor
accessories clean as well as to regularly lubricating the rotor insert bolts of a swing out rotor (if
available).

Vaseline, available in nearly each store, is the most suitable lubricant. The Vaseline must be free of resin
and acids. Lubricants containing molycote and graphite are not allowed.

Please pay special attention to anodized aluminium parts. Breakage of rotors can be caused even by
slightest damages.

In case of rotors, buckets or tube racks getting in touch with corrosive substances the concerned spots
have to be cleaned carefully.

Corrosive substances are for instance:

+ Alkalis

+ Alkaline soap solutions

+ Alkaline amines

+ Concentrated acids

+ Solutions containing heavy metals
» Water-free chlorinated solvents

+ Saline solutions, e.g. salt water

Cleaning:

Thorough cleaning not only has its purpose in hygiene but also in avoiding corrosion based on pollution.
In order to avoid damaging anodized parts such as rotors, reduction plates etc., only pH-neutral
detergents with a pH-value of 6-8 may be used for cleaning.

Alkaline cleaning agents (pH-value > 8) must not be used.

After cleaning, please ensure all parts are dried thoroughly, either by hand or in a hot-air cabinet
(max. temperature + 50°C).

It is necessary to coat anodized aluminium parts with anti-corrosion oil regularly in order to increase their
life-spans and reduce corrosion predisposition.

Due to humidity or not hermetically sealed samples, condensate may be formed. The condensate
has to be removed from the rotor chamber with a soft cloth regularly.

The maintenance procedure has to be repeated every 10 to 15 runs, but at least once a week.
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3.1.2 Glass breakage

With high g-values, the rate of glass tube breakage increases. Glass splinters have to be removed
immediately from rotor, buckets, adapters and the rotor chamber itself. Fine glass splinters will scratch
and therefore damage the protective surface coating of a rotor.

If glass splinters remain in the rotor chamber, fine metal dust will build up due to air circulation. This
very fine, black metal dust will extremely pollute the rotor chamber, the rotor, the buckets and the
samples.

3.1.3 Disinfection

In case of infectious material spilling into the centrifuge, the rotor and rotor chamber have to be
disinfected right after the run. Rotors may be autoclaved at a maximum temperature of 121°C, except
rotor 220.58 V08, which must not be autoclaved.

The rotor and rotor chamber should be cleaned with a universal, neutral disinfection agent, e.g. on
formalin base. A disinfection spray is most suitable in order to easily reach all difficult to access spots.

ATTENTION:

Before applying any other cleaning resp. decontamination method than recommended by the
manufacturer, contact the manufacturer to ensure yourself, you would not damage the unit or
the rotor by applying the designated method!

3.1.4 Disinfection of PP-rotors
Autoclaving
The recommended time for autoclaving: 15 — 20 min at 121°C (1 bar)
ATTENTION: The sterilization time of 20 min. must not be exceeded. Sterilization again and again
will cause reduction of the mechanical resistance of the plastic material.
Before the autoclaving the PP-rotor and adapter must thoroughly be cleaned to avoid the burning in of
dirty residues.
You can disregard the consequences of some chemical residues to plastic materials at ambient
temperatures. But at the high temperatures of the autoclaving those residues may corrode and destroy
the plastic. The objects must be thoroughly washed up with distilled water after the cleaning but before
the autoclaving. Residues of any cleaning liquids may cause fissures, whitening and stains.
Gas sterilization
Boxes, bottles and rotors may be gas sterilized with Ethylenoxyd. According to the duration of the
application you may give long enough an airing to the items after the sterilization and before using them
again.
ATTENTION: Because the temperature may rise during the sterilization, rotors, boxes and bottles
must not be closed respectively must be totally unscrewed.
Chemical sterilization
Bottles, boxes and rotors may be treated with the usual liquid disinfectants.
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4 TROUBLE SHOOTING

4.1 Error messages: cause / solution
Preface:
The error messages are listed to help localize possible errors faster.

The diagnose referred to in this chapter may not always be the case, as they are only theoretically
occurring errors and solutions.

Always, please keep us informed about any kind of error occurring, which is not listed in this chapter.
Only through your information we are able to improve and complete this instruction manual.

Many thanks in advance for your support.

HERMLE Labortechnik GmbH

4.2 Survey of possible error messages and their solutions
4.2.1 Lidrelease during power failure (Emergency Lid Release)

In case of power failure or malfunction, the lid of the centrifuge can be opened manually in order to
protect your samples.

Please proceed as follows:

Switch the centrifuge off and unplug the power cord.
At the left side of the centrifuge housing find to be a plastic stopper.
e Remove this plastic stopper.
Behind this stopper there is a hexagon nut.
o Take the delivered box spanner , put him into the hole and lock the box spanner with the
hexagon nut.
o Now turn the box spanner to the left side up to the limit.
ATTENTION: Just turn to the limit, don't tighten the nut.
o Now open the lid of the centrifuge.
Turn the hexagon nut back to the start position up to the limit.
o Switch the centrifuge on again, for go on working.

Photo 18
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4 TROUBLE SHOOTING

Description of the error message system

The error message is shown in the "SPEED" display through particular figures (see photo 19).
There is a distinction between two different kinds of errors.

The digits in the "SPEED" display have the following meaning:

* Error No. 1 - 49 (forced stop)

In case of one of these errors occurring, the rotor decelerates from pre-set speed down to 0. As soon
as the rotor stops, the error message can be reset by opening and closing the lid of the centrifuge.

* Error No. 50 - 99 (emergency stop)
In case one of these errors occurring, the frequency converter switches off. This means, the rotor stops
without applying the brakes. To reset the error message you have to switch off the unit and turn it on

again (power switch).

In case the unit stops due to an error indication, you should restart the unit to check whether the error
occurs again.

The error message figures not listed in this chapter are currently not in use. They are reserved for future
use in completing the error message recognition program.

Example: figures are flashing

Photo 19

Error messages

Error No. 1: Imbalance

+ Cause: Incorrect loading of the rotor (see chapter 2.2.1)
+ Solution: Balance your samples

+ Cause: Incorrect adjustment of the imbalance sensor

+ Solution: Imbalance sensor has to be re-adjusted

(call service department)

Error No. 2: Permanent imbalance signal

+ Cause: Incorrect position of the imbalance sensor
+ Solution: Imbalance sensor has to be readjusted
(call service department)

+ Cause: Imbalance sensor is defective
+ Solution: Imbalance sensor has to be replaced
(call service department)

INSTRUNCTION MANUAL Z 383 K © HERMLE Labortechnik GmbH



Page 29 of 36

4 TROUBLE SHOOTING

Error No. 11 Temperature sensor

* Cause: Heating system failure

* Solution: Call service department

* Cause: Temperature sensor is defective

* Solution: Call service department. Temperature sensor has to be changed.

Error No. 25: Power failure
» Cause: Power failure while rotor was in motion

+ Solution: Open and close the lid of the centrifuge, restart the unit;
check contact of plug in (loose contact)

Error No. 36: Relay of the frequency converter cannot be released / lid cannot be opened

* Cause: Power board malfunction

* Solution: Call service department

+ Cause: Lid of the centrifuge is jammed

* Solution: Open the lid of the centrifuge manually when rotor is at stand still. Grease the lid lock

slightly. In case this error occurs again, call service department;
check coil of lid lock

« Cause: Lid lock is defective
+ Solution: Call service department, replace lid lock

Error No. 50 / 51: Memory failure
* Cause: Internal or external memory failure
+ Solution: Restart the unit. In case this error occurs again, call service department;
replace control panel
Error No. 55: Over speed
* Cause: Speed sensor is defective
» Solution: Restart the unit. In case this error occurs again, call service department.
possibly loose speed magnet, fix with super glue
Error No. 60: Engine speed sensor signal is missing
+ Cause: Speed sensor is defective or cable breakage at speed sensor, possibly lose magnet

* Solution: Call service department;
check speed magnet, fix with super glue

Error No. 70:; Converter interface

» Cause; Communication of regulator, power board, interface cable and converter failed.
» Solution: Call service department
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Error No. 82: Cut off power board — frequency converter

* Cause: Over current or under voltage due to power supply fluctuations

» Solution: Restart the unit, take care the power supply is stable

Error No. 83: Preset speed cannot be reached

* Cause: Preset speed cannot be reached

» Solution: Call service department

Error No. 84: Over temperature frequency converter

« Cause: Frequency converter cut off due to over temperature

+ Solution: Take care, there is enough space around the centrifuge for heat dissipation
Error No. 85: Over temperature motor

+ Cause: Temperature protection switch of motor turns off

+ Solution: Take care, there is enough space around the centrifuge for heat dissipation.
Motor mounting is defective, replace motor

Fehler Nr. 87: Converter Release
» Cause; Converter don't drive the motor.
+ Solution: Check cable, internal conduction error

Check configuration of the control panel
Converter is defective. Call service department

Error No. 90: Emergency switch off lid lock

* Cause: The lid of the centrifuge has been opened while centrifuge was running
» Solution: Close the lid of the centrifuge. DANGER OF ACCIDENT!

+ Cause: Control switch of lid lock is defective

» Solution: Call service department

Error No. 94: Voltage drop during the run

* Cause: The voltage supply drops under the limit for a little time

* Solution: Wait until the stand still of the rotor.
If the green control lamp ,LID* flashes open the lid of the centrifuge.
Restart the centrifuge.
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5 RECEIPT OF CENTRIFUGES TO REPAIR AND DISPOSAL

5.1 Receipt of centrifuges to repair

In case of returning the centrifuge for repairing to the manufacturer, please notice the following:

The centrifuge must be decontaminated and cleaned before the shipment for the protection of persons,
environment and material.

We reserve the right to accept contaminated centrifuges.

Further on all costs occurred for the cleaning and disinfection of the units will go to the debit of the

customer’s account.

Thank you for your cooperation!

Enclosure: Retraction form (see page 32)

5.2 Disposal

Page 31 of 36

Please take care that you comply to the respective legal regulations when you dispose of the unit.
According to the directive 2002/96/EG (WEEE) all units delivered after the 13.08.2005 must not be
disposed of with the domestic waste. This unit belongs to group 8 (Medical Units) and is ranged in the
Business-to-Business-Field.

This symbol of the crossed out garbage bin points out that the unit must not be disposed of
with the domestic waste.
Please also note that the disposal regulations may be different in the particular EU-
Countries.

I Should occur any questions about this matter please contact your distributer.
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1 PRODUCT DESCRIPTION

1.1 Usage in accordance with safety standards

1.1.1 General information
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1.1.1.1 Hazards and precautions

Before setting the centrifuge into operation, please read this instruction manual carefully!

This centrifuge must not be operated by unqualified personnel not being familiar with the

correct use of the unit.

Always, use the original accessories only!

For your personal safety, please pay attention to following precautions:

» The HERMLE Z 400 is not explosion-proof and must therefore not be operated in explosion-
endangered areas or locations. During centrifugation, it is prohibited to stay within the safety zone of

30 cm around the centrifuge or deposit hazardous substances within this area.

+ Centrifugation of flammable, explosive and radioactive substances or substances, which chemically
react with high energy, is strictly prohibited!

+ Never spin toxic or pathogenic material without adequate safety precautions, i.e. centrifugation of
buckets / tubes without or with defective hermetic sealings is strictly prohibited.
The user is obligated to perform appropriate disinfection procedures in case dangerous substances
have contaminated the centrifuge and / or its accessories. When centrifuging infectious substances,
always pay attention to the General Laboratory Precautions. If necessary, contact your safety officer!

* Itis prohibited to run the centrifuge with rotors other than listed for this unit.

+ Under no circumstances open the lid of the centrifuge while the rotor is still running or rotating with a
speed of >2mis.

Following rules must strictly be adhered to:

+ Do not operate the centrifuge in case it is not installed correctly.

+ Do not operate the centrifuge when dismounted (e.g. without metal cover).

+ Do not run the centrifuge when mechanical or electrical assembly groups have been tampered with
by unauthorized persons.

+ Do not use accessories such as rotors and buckets, which are not exclusively approved by
HERMLE Labortechnik GmbH, except commercially available centrifuge tubes made of glass
or plastic.

+ Do not spin extremely corrosive substances, as they may cause material damages and impair
mechanical resistance.

+ Do not operate the centrifuge with rotors or buckets, which show any signs of corrosion or mechanical
damage.
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1 PRODUCT DESCRIPTION

The manufacturer is responsible for safety and reliability of the centrifuge, only if:
+ the unit is operated in accordance with this instruction manual.

+ modifications, repairs or other adjustments are performed by HERMLE-authorized personnel and the
electrical installation of the related location corresponds to the IEC-regulations.

1.1.1.2 Brief description

Model Z 400 is a table top centrifuge. Various rotors are available for this unit.
Speed / RCF-value and running time can easily be set with turning knobs and are
displayed on large LED's.

The pre-set run parameters are stored after the end of each run.

The lid is latched and released with an electromagnetic lid lock.
The centrifuge has a maintenance-free brushless induction drive with a low noise level.

1.1.1.3 Safety standards

The centrifuge corresponds with the General Requirements for Medical Units Regulations (MedGV)
(group 3).

Following standards have been considered for the production of our centrifuges:

+ Accident Prevention Regulation for electrical units and installations UVV VBG 4

+ Accident Prevention Regulation for centrifuges as per BGR 500; Chapter 2.11; Part 3

+ DIN 58970 part 1, 2 and 4 for centrifuges and tubes

* Electrical Interference Suppression according to interference degree B as per VDE 0871
+ Electrical Safety as per IEC 1010-1 and IEC 1010-2-D

+ European Standard PR EN 61 010-1 and PR EN 61 010-2-2
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1 PRODUCT DESCRIPTION

1.1.1.4 Extent of supply

Following parts are supplied as accessories with each centrifuge:
+ 2 fine-wire fuses 4,0 AT (230 V)

* 2 fine-wire fuses 6,3 AT (120 V)

* 1instruction manual

+ 1 Allan key for removing rotors

Spare fuses are behind the control panel inside of the centrifuge.

1.1.1.5 Warranty
The centrifuge has been subjected to thorough testing and quality controls.

In the unlikely case of any manufacturing faults occurring, the centrifuge and rotors are covered by
warranty for a period of one year from date of delivery.

This warranty becomes invalid in case of mishandling, damage and negligence and further in case of
usage of inappropriate spare parts and / or accessories or unauthorized modification of the unit.

Technical modification rights are reserved by the manufacturer in respect to technical
improvement.

1.2 Installation

1.2.1 Installation of the centrifuge
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1.2.1.1 Unpacking the centrifuge

Model Z 400 is supplied in a carton.
Remove the strap retainer, open the carton, remove the cover carton and the centrifuge. The instruction
manual must always be kept with the centrifuge.

1.2.1.2 Space requirements

The centrifuge should be installed on an even and solid surface, if possible on a laboratory

cabinet / table or some other solid vibration free surface.

In order to enable a safe and smooth operation, level the centrifuge with a spirit level.

The centrifuge must be placed in a way, that there is a minimum space of 30 ¢cm on each side of the unit
in order to ensure necessary heat dissipation.

Do not place the centrifuge next to a window or a heater, where it could be disposed to excessive heat.

Safety regulations require that the safety area of 30 cm around the unit is marked in order to indicate
that neither hazardous substances nor persons should be within this area during centrifugation.
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1 PRODUCT DESCRIPTION
1.2.1.3 Installation

Follow these steps:

+ Check whether power supply corresponds with the one named on the manufacturer's rating label
which is mounted on the rear panel.

+ The line voltage circuit breaker is max. 16 A (type K) slow release for commonly used instruments.

* In case of emergency, there must be an emergency switch off installed outside the room in order to
disconnect the power supply of the unit.

+ Remove the transport spacer blocks from the motor shaft (see chapter 2.2.2).
The socket for the power cord must be easy to reach respectively easy to disconnect!

1.3 Technische Daten

Manufacturer HERMLE Labortechnik GmbH

Type / Model Z 400

Dimensions

Width 43cm

Depth 54 ¢cm

Height 36,5¢cm

Weight 39 kg

Noise level (max.) 60 +2,0 dB (A)

Max. speed 13.500 min-!

Max. volume 4 x 250 ml

Max. RCF 17,523 x g

Admissible density 1,2 kg/dm3

Admissible kinetic energy 4.000 Nm

Electrical connection AC 230 V/50Hz 1 ph 120V /60 Hz 1 ph
Current 38A 40A
Connected load 650 Watt 430 Watt
Interference suppression VDE 0871, Funkentstérgrad B

Test obligations yes

Inventory-No.:
Check-No.:

Location:
Maintenance contract:

To be filled in by purchaser:

Your service department

HERMLE Labortechnik GmbH
Siemensstrasse 25

78564 Wehingen

Phone: +49-7426 / 96 22-17

Your agent
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1 PRODUCT DESCRIPTION

1.4 Conformity declaration

We, the company

Hermle Labortechnik GmbH
Siemensstrasse 25
78564 Wehingen

declare in mere responsibility that our product

Centrifuges
of models

Z 100 M; Z 160 M
Z206 A
Z 233 M-2; Z 216 MK
Z 300; Z 300 K; SIEVA-2; 2 323; Z 323 K;
Z 366; Z 36 HK; Z 383; Z 383 K
Z 400; Z 400 K; Z 513; Z 513 K
SETA Qil test centrifuge

as from month/year of construction 06 / 07

to which this declaration refers to, have been manufactured according to the following standards or according to
normative documents.

DIN EN 61 010-1; EN 61 010-2-020;
EN 61000-6-1 ; EN61000-6-2 ;
EN 61000-3-2 ; EN 61000-3-3;
EN 55011
89/336/EWG ; 92/31/EWG ; 93/68/EWG ;
93/42/EG ; 98/37IEG; 98/79/EG;
DIN EN ISO 12100-1; DIN EN ISO 12100-2

oy

Wehingen/Germany, 13th July 2007 Harald Hermle
President
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2 OPERATION

2.1 Installation of rotors

2.2.1 Mounting and loading angle rotors

Clean the motor shaft as well as the rotor mounting boring with a clean, grease-free piece of cloth.
Place the rotor onto he motor shaft, ensuring that the pin aligns correctly with the rotor slot
(see Figures 1 and 2).

Figure 1: correct

Figure 2: wrong
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2 OPERATION

Hold the rotor with one hand and secure the rotor to the shaft by turning the rotor nut (1)
counter-clockwise. Tighten rotor nut with enclosed allan key (see Figure 3).

Figure 3

It is allowed to operate e.g. a 8-place-rotor with 2 or 4 loaded tubes only. But the loaded borings must be
opposite each other.

Figure 4: wrong Figure 5: correct
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ATTENTION:
Before operation, secure the rotor lid to the rotor by pressing the snap connector lightly onto
the rotor nut. Take care the lid is correctly placed into the guide.

2.1.2 Mounting and loading swing out rotors

Clean the motor shaft, as well as the device hole of the rotor with a clean and fat free cloth. Put the rotor
to the motor shaft (take care that the cross pin is sitting right to the driving disk of the rotor) (s. Figure 1
and Figure 2).

Hold the rotor with one hand and secure the rotor to the shaft by turning the rotor nut (1)
counter-clockwise. Tighten rotor nut with enclosed allan key (see Figure 3).

The charging of the buckets and the adapters must be done appropriately figure 7 and figure 8.

In principle swing out rotors may be taken in operation first if all buckets or racks are put into the rotor.
The bolts at the rotor must be easily greased with silicone grease.

The glasses have to be filled evenly by eye and put into the drillings or tube racks. The weight difference
of the loaded buckets should not exceed approx. 1.0 g.

It is allowed to operate e.g. a 4-place-rotor with 2 loaded tubes only. But the loaded borings must be

opposite to each other. Make sure that the unloaded buckets also be put inside the rotor (see Figure 7
and 8).
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Figure 7: wrong Figure 8: right

Overloading of rotors

The maximum load permitted for a rotor, which is determined by the manufacturer, as well as the
maximum speed allowed for this rotor (see label on rotor), must not be exceeded.

The liquids the rotors are loaded with, should have an average homogeneous density of 1,2 g/ml or less
when the rotor is running at maximum speed.

In order to spin liquids with a higher density, the speed has to be reduced according to the following
formula:

1,2
Reduced speed Neg = X max. speed (nmax) of the rotor

higher density

Example:
1,2
Nred = —  x 4.000 = 3.360 rpm
1,7

In case of any questions, please contact the manufacturer!

Removing the rotor

Take off the lid of the rotor. Hold the rotor with one hand. Losen the rotor nut with the included allan key
by turning it clockwise.

ATTENTION:

Do not operate the centrifuge with rotors or buckets which show any signs of corrosion or
mechanical damage.

Do not operate with extremely corrosive substances which could damage the rotor and buckets.
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2 OPERATION

2.2 Operation

221

2.2.2

Power switch

The centrifuge has no power switch.
You can connect the unit by plug in the main plug or disconnect it by unplugging.

The Centrifuge has a stand-by function, i. e. is the Centrifuge for 3-4 min. not in use or no button is
pressed, the digital displays will switch off.
If now one of the buttons or knobs are actuated, the display will hook up again.

Lid release

When the green control lamp on the key B s flashing, the rotor is standing still and the lid of the
centrifuge is ready to open.

Press the key B (3) (see Figure 8), in order to open the lid. The green control lamp (4) turns off, as
soon as the lid opens or the centrifuge starts.

G min /sec

preset

Figure 9 /

2.2.3 Lidlock
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After mounting and loading the rotor correctly, the lid of the centrifuge can be closed.

The centrifuge can only be started when the lid is closed correctly.

The green control lamp of the key B will flash as soon as the lid is closed correctly.

When the rotor starts acceleration, the control lamp will turn off and the lid will be impossible to open.
In case the green control lamp is still flashing after pressing the "START" key, you have to open the lid
again. This safety feature shows, that a run is already finished. When the lid of the centrifuge is closed,
the display will switch from preset to actual value. In order to check preset speed / RCF-value, running
time and temperature press key "PRESET".
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2.2.4 Pre-selection of speed / RCF-value

When the lid of the centrifuge is open, you can preset the requested speed or RCF-value by turning the
speed potentiometer (5).

With the key "SPEED/RCF" (6) you can switch between speed and RCF-value to be shown in the
display. The green control lamps (7) indicate, which mode is activated.

When the lid of the centrifuge is closed or during a run, speed can be changed as follows:

Press the "PRESET" key (8), hold it and at the same time turn the speed / RCF potentiometer (5)

to change the value.

Maximum speed of this unit is 13.500 rpm.

o s/

8 5 6 7

Max. Revolution per minutes of the valid rotors Z 400 and Z 400 K

Rotor-Number Max.
revolution

220.86 V01 3500 mint
221.08 V01 3500 mint
220.93 V01 3500 mint
221.02 V01 4000 mint
221.03 V01 4000 mint
220.27 V02 3500 mint
220.87 V03/04 13500 mint
220.97 V02 6000 mint
220.96 V02 6000 mint
220.50 V06 3500 mint
220.88 V01 13500 mint
220.92 V01 13500 mint
220.81 V01 3500 mint
221.16 V01 4500 mint
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2.2.5 Pre-selection of running time

Running time is adjustable from 1 to 60 min. or continuous.

When the lid of the centrifuge is open, running time can be preset with the "TIME" potentiometer (9) in
increments of 1 minute. During the run or when the lid is closed you have to additionally press the key
"PRESET" (10) in order to change running time values.

The preset running time will be shown in the display (11) in minutes. The preset running time will be

stored after the run. When the lid of the centrifuge is closed, the running time display will switch from
preset to actual value.

preset

Figure 11 / / 9 12

For continuous run, turn the time potentiometer (9) clockwise to the limit stop.
The display (11) indicates continuous run with two dashes " - -".

During continuous run, the running time passed can be read off as follows:

¢ Press key "START" (12).
Afterwards, running time is shown in display (11) in following steps:

* First, there is symbol "h" for hours, and then the number of hours will be shown.
Afterwards, there is symbol "m" for minutes, and then the number of minutes will be shown.
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Example: 1 hour 47 minutes running time passed

Continuous run Symbol "h" for hours ~ Number of hours Symbol "m" minutes Number of minutes Running time
Press start Indication end -
Continuous run

Figure 12

ATTENTION:

In order to check the running time passed the unit must already be running for at least
one minute.
A run in continuous mode can only be finished by pressing key "STOP".

2.2.6 Pre-selection of brake intensity and acceleration

With the key "FAST / SLOW" (13) you can choose between two profiles for brake and acceleration
intensity.

Figure 13
13
Acceleration- and deceleration times Z 400 and Z 400 K (120 V /230 V) in seconds

Acceleration values Deceleration values
Rotor-number fast slow fast slow
220.86 V01 45 103 51 97
221.08 V01 67 120 58 110
220.93 V01 45 105 50 100
221.02 V01 30 60 40 60
221.03 V01 30 65 30 60
220.27 V02 45 120 52 100
220.87 V03/04 23 77 32 124
220.97 V02 23 49 26 60
220.96 V02 27 63 40 115
220.50 V06 30 60 30 77
220.88 V01 28 37 33 57
220.92 V01 25 37 30 57
220.81 V01 25 37 30 57
221.16 V01
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2 OPERATION

When control lamp "FAST" is flashing, the unit accelerates and brakes fast. When control lamp "SLOW"
is flashing, the unit accelerates and brakes slowly and gently below 2.000 rpm.

fast slow
preset
speed
2.000 rpm \ \
> 4
time time
Figure 14

2.2.7 Keyboard - Starting the centrifuge — "QUICK"-key

1 Key [ ) open the lid of the centrifuge.
when the control lamp on the key is flashing, the lid is
closed correctly.

2 Key "QUICK": For short spins.
Centrifuge is running as long as you hold the key.

3 Key "START": To start the pre-set run of the centrifuge
4 Key "STOP": To stop the centrifuge before the pre-set

operating time has expired or to stop the centrifuge at
continuous run.

Figure 16
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Starting the centrifuge

Insert a correctly and fully loaded rotor and tighten it to the motor shaft. Close the lid of the centrifuge.

as soon as the control lamp at the key B s flashing, the centrifuge run can be started. Therefore, press
key "START".

ATTENTION: The rotor has to be checked and / or tightened previous to each run!

"QUICK"-key — short runs
For short centrifuge runs you can start the run with key "QUICK". Press the key "QUICK". The centrifuge

starts and runs as long as you hold the key "QUICK". The running time is shown in the display "TIME"
in seconds.
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2.3 Safety features
2.3.1 Imbalance detection

In case of the rotor not being equally loaded (see chapter 2.1.1), the drive will turn off during
acceleration. The rotor decelerates to stand still.

When error message "1" appears in the actual "SPEED" display, the weight difference of the samples
is too huge. Weigh out the samples exactly.

Load the rotor as described in chapter 2.1.1.

When error message "2" appears in the actual "SPEED" display, there could be following reasons:

+ The imbalance switch is not correctly adjusted.

* The imbalance switch is defective.
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3.1 Service and maintenance
3.1.1 Maintenance and cleaning
Maintenance:

Maintenance of the centrifuge is confined to keeping the rotor, the rotor chamber and the rotor
accessories clean as well as to regularly lubricating the rotor insert bolts of a swing out rotor (if
available).

Vaseline, available in nearly each store, is the most suitable lubricant. The Vaseline must be free of resin
and acids. Lubricants containing molycote and graphite are not allowed.

Please pay special attention to anodized aluminium parts. Breakage of rotors can be caused even by
slightest damages.

In case of rotors, buckets or tube racks getting in touch with corrosive substances the concerned spots
have to be cleaned carefully.

Corrosive substances are for instance:

* Alkalis

+ Alkaline soap solutions

+ Alkaline amines

+» Concentrated acids

+ Solutions containing heavy metals
» Water-free chlorinated solvents

+ Saline solutions, e.g. salt water

Cleaning:

Thorough cleaning not only has its purpose in hygiene but also in avoiding corrosion based on pollution.
In order to avoid damaging anodized parts such as rotors, reduction plates etc., only pH-neutral
detergents with a pH-value of 6-8 may be used for cleaning.

Alkaline cleaning agents (pH-value > 8) must not be used.

After cleaning, please ensure all parts are dried thoroughly, either by hand or in a hot-air cabinet
(max. temperature + 50°C).

It is necessary to coat anodized aluminium parts with anti-corrosion oil regularly in order to increase their
life-spans and reduce corrosion predisposition.

Due to humidity or not hermetically sealed samples, condensate may be formed. The condensate
has to be removed from the rotor chamber with a soft cloth regularly.

The maintenance procedure has to be repeated every 10 to 15 runs, but at least once a week.
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3 MAINTENANCE

Glass breakage

With high g-values, the rate of glass tube breakage increases. Glass splinters have to be removed
immediately from rotor, buckets, adapters and the rotor chamber itself. Fine glass splinters will scratch
and therefore damage the protective surface coating of a rotor.

If glass splinters remain in the rotor chamber, fine metal dust will build up due to air circulation. This
very fine, black metal dust will extremely pollute the rotor chamber, the rotor, the buckets and the
samples.

Disinfection

In case of infectious material spilling into the centrifuge, the rotor and rotor chamber have to be
disinfected right after the run. Rotors may be autoclaved at a maximum temperature of 121°C, except
rotor 220.58 V08, which must not be autoclaved.

The rotor and rotor chamber should be cleaned with a universal, neutral disinfection agent, e.g. on
formalin base. A disinfection spray is most suitable in order to easily reach all difficult to access spots.

ATTENTION:

Before applying any other cleaning resp. decontamination method than recommended by the
manufacturer, contact the manufacturer to ensure yourself, you would not damage the unit or
the rotor by applying the designated method!
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4.1 Error messages: cause / solution
Preface:
The error messages are listed to help localize possible errors faster.

The diagnose referred to in this chapter may not always be the case, as they are only theoretically
occurring errors and solutions.

Always, please keep us informed about any kind of error occurring, which is not listed in this chapter.
Only through your information we are able to improve and complete this instruction manual.

Many thanks in advance for your support.

HERMLE Labortechnik GmbH

4.2 Survey of possible error messages and their solutions
4.2.1 Lid release during power failure (Emergency Lid Release)

In case of power failure or malfunction, the lid of the centrifuge can be opened manually in order to
protect your samples.

Please proceed as follows:

+ Switch the centrifuge off and unplug the power cord.

+ At the left side of the centrifuge housing there is a plastic plug tightened to a cord.

+ Pull the plastic plug out of the housing and pull the cord to open the lid of the centrifuge
(see Figure 18).

Figure 18
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4 TROUBLE SHOOTING

Description of the error message system
The error message is shown in the "SPEED" display through particular figures (see Figure 18).
There is a distinction between two different kinds of errors.

The digits in the "SPEED" display have the following meaning:

+ Error No. 1 - 49 (forced stop)
In case of one of these errors occurring, the rotor decelerates from pre-set speed down to 0. As soon
as the rotor stops, the error message can be reset by opening and closing the lid of the centrifuge.

+ Error No. 50 - 99 (emergency stop)
In case one of these errors occurring, the frequency converter switches off. This means, the rotor stops
without applying the brakes. To reset the error message you have to switch off the unit and turn it on

again (power switch).

In case the unit stops due to an error indication, you should restart the unit to check whether the error
occurs again.

The error message figures not listed in this chapter are currently not in use. They are reserved for future
use in completing the error message recognition program.

Example: figures are flashing

423
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Figure 19

Error messages
Error No. 1: Imbalance

+ Cause: Incorrect loading of the rotor (see chapter 2.2.1)
+ Solution: Balance your samples

+ Cause: Incorrect adjustment of the imbalance sensor

+ Solution: Imbalance sensor has to be re-adjusted
(call service department)
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Error No. 2: Permanent imbalance signal
+ Cause: Incorrect position of the imbalance sensor
+ Solution: Imbalance sensor has to be readjusted
(call service department)
+ Cause: Imbalance sensor is defective
* Solution; Imbalance sensor has to be replaced
(call service department)
Error No. 11: Temperature sensor is defective
+ Cause: Temperature sensor is defective
+ Solution; Call service department. Temperature sensor has to be changed.
Error No. 25: Power failure
+ Cause: Power failure while rotor was in motion

+ Solution: Open and close the lid of the centrifuge, restart the unit;
check contact of plug in (loose contact)

Error No. 36: Relay of the frequency converter cannot be released / lid cannot be opened

+ Cause: Power board malfunction

+ Solution: Call service department

+ Cause: Lid of the centrifuge is jammed

+ Solution: Open the lid of the centrifuge manually when rotor is at stand still. Grease the lid lock

slightly. In case this error occurs again, call service department;
check coil of lid lock

+ Cause: Lid lock is defective

+ Solution: Call service department, replace lid lock

+ Cause: Speed sensor wire is cutted

+ Solution: Call service department, replace speed sensor wire

Error No. 50/ 51: Memory failure

+ Cause: Internal or external memory failure

+ Solution: Restart the unit. In case this error occurs again, call service department;
replace control panel

Error No. 54: Wrong configuration

+ Cause: Jumper is placed at the wrong position on control panel
+ Solution: Re-place jumper
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Error No. 55

» Cause:
+ Solution:

Error No. 60: Engine speed sensor signal is missing

» Cause:

« Solution;

Error No. 82

» Cause:
+ Solution:

: Over speed

Speed sensor is defective
Restart the unit. In case this error occurs again, call service department.

possibly loose speed magnet, fix with super glue

4 TROUBLE SHOOTING

Speed sensor is defective or cable breakage at speed sensor, possibly lose magnet
Call service department; check speed magnet, fix with super glue

: Cut off power board - frequency converter

Over current or under voltage due to power supply fluctuations

Restart the unit, take care the power supply is stable

Error No. 83: Preset speed cannot be reached

» Cause:
« Solution;

Error No. 84: Over temperature frequency converter

» Cause:

+ Solution:

Error No. 85

» Cause:
« Solution:

Error No. 90

» Cause:
« Solution:

» Cause:
« Solution;

Preset speed cannot be reached
Call service department

Frequency converter cut off due to over temperature

Take care, there is enough space around the centrifuge for heat dissipation

: Over temperature motor

Temperature protection switch of motor turns off

Take care, there is enough space around the centrifuge for heat dissipation.

Motor mounting is defective, replace motor

: Emergency switch off lid lock

The lid of the centrifuge has been opened while centrifuge was running
Close the lid of the centrifuge. DANGER OF ACCIDENT!

Control switch of lid lock is defective

Call service department
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1 PRODUCT DESCRIPTION

1.1 Usage in accordance with safety standards

1.1.1 General information
1.1.1.1 Hazards and precautions
Before setting the centrifuge into operation, please read this instruction manual carefully!
This centrifuge must not be operated by unqualified personnel not being familiar with the
correct use of the unit.
Always, use the original accessories only!
For your personal safety, please pay attention to following precautions:
» The HERMLE Z 400 K is not explosion-proof and must therefore not be operated in explosion-

endangered areas or locations. During centrifugation, it is prohibited to stay within the safety zone of

30 cm around the centrifuge or deposit hazardous substances within this area.

+ Centrifugation of flammable, explosive and radioactive substances or substances, which chemically
react with high energy, is strictly prohibited!

+ Never spin toxic or pathogenic material without adequate safety precautions, i.e. centrifugation of
buckets / tubes without or with defective hermetic sealings is strictly prohibited.
The user is obligated to perform appropriate disinfection procedures in case dangerous substances
have contaminated the centrifuge and / or its accessories. When centrifuging infectious substances,
always pay attention to the General Laboratory Precautions. If necessary, contact your safety officer!

+ Itis prohibited to run the centrifuge with rotors other than listed for this unit.

+ Under no circumstances open the lid of the centrifuge while the rotor is still running or rotating with a
speed of >2 mis.

Following rules must strictly be adhered to:

+ Do not operate the centrifuge in case it is not installed correctly.

+ Do not operate the centrifuge when dismounted (e.g. without metal cover).

+ Do not run the centrifuge when mechanical or electrical assembly groups have been tampered with
by unauthorized persons.

+ Do not use accessories such as rotors and buckets, which are not exclusively approved by
HERMLE Labortechnik GmbH, except commercially available centrifuge tubes made of glass
or plastic.

+ Do not spin extremely corrosive substances, as they may cause material damages and impair
mechanical resistance.

+ Do not operate the centrifuge with rotors or buckets, which show any signs of corrosion or mechanical
damage.
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1 PRODUCT DESCRIPTION

The manufacturer is responsible for safety and reliability of the centrifuge, only if:
« the unit is operated in accordance with this instruction manual.

» modifications, repairs or other adjustments are performed by HERMLE-authorized personnel and the
electrical installation of the related location corresponds to the IEC-regulations.

1.1.1.2 Brief description

Model Z 400 K is a refrigerated microliter centrifuge. Various rotors are available for this unit.
Speed / RCF-valug, running time and temperature can easily be set with turning knobs and are
displayed on large LED's.

The pre-set run parameters are stored after the end of each run.

The lid is latched and released with an electromagnetic lid lock.

The centrifuge has a maintenance-free brushless induction drive with a low noise level.
It also has an CFC-free hermetically sealed refrigeration system (refrigerant type R 404 a).

1.1.1.3 Safety standards

The centrifuge corresponds with the General Requirements for Medical Units Regulations (MedGV)
(group 3).

Following standards have been considered for the production of our centrifuges:

« Accident Prevention Regulation for electrical units and installations UVV VBG 4

« Accident Prevention Regulation for centrifuges as per BGR 500; Chapter 2.11; Part 3

+ DIN 58970 part 1, 2 and 4 for centrifuges and tubes

* Electrical Interference Suppression according to interference degree B as per VDE 0871
* Electrical Safety as per [EC 1010-1 and IEC 1010-2-D

+ European Standard PR EN 61 010-1 and PR EN 61 010-2-2
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1 PRODUCT DESCRIPTION

1.1.1.4 Extent of supply

Following parts are supplied as accessories with each centrifuge:
+ 2 fine-wire fuses 10 AT (230 V)

» 2 fine-wire fuses 15 AT (120 V)

+ 1instruction manual

+ 1 Allan key for removing rotors

Spare fuses are at the rear side of the centrifuge.

1.1.1.5 Warranty
The centrifuge has been subjected to thorough testing and quality controls.

In the unlikely case of any manufacturing faults occurring, the centrifuge and rotors are covered by
warranty for a period of one year from date of delivery.

This warranty becomes invalid in case of mishandling, damage and negligence and further in case of
usage of inappropriate spare parts and / or accessories or unauthorized modification of the unit.

Technical modification rights are reserved by the manufacturer in respect to technical
improvement.

1.2 Installation

1.2.1 |Installation of the centrifuge
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1.2.1.1 Unpacking the centrifuge

Model Z 400 K is supplied in a carton.
Remove the strap retainer, open the carton, remove the cover carton and the centrifuge. The instruction
manual must always be kept with the centrifuge.

1.2.1.2 Space requirements

The centrifuge should be installed on an even and solid surface, if possible on a laboratory

cabinet / table or some other solid vibration free surface.

In order to enable a safe and smooth operation, level the centrifuge with a spirit level.

The centrifuge must be placed in a way, that there is a minimum space of 30 cm on each side of the unit
in order to ensure necessary heat dissipation.

Do not place the centrifuge next to a window or a heater, where it could be disposed to excessive heat,
as the performance of the unit is based on an ambient temperature of 23°C.

Safety regulations require that the safety area of 30 cm around the unit is marked in order to indicate
that neither hazardous substances nor persons should be within this area during centrifugation.
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1.2.1.3 Installation

Follow these steps:

1 PRODUCT DESCRIPTION

» Check whether power supply corresponds with the one named on the manufacturer's rating label
which is mounted on the rear panel.

* The line voltage circuit breaker is max. 16 A (type K) slow release for commonly used instruments.

* In case of emergency, there must be an emergency switch off installed outside the room in order to
disconnect the power supply of the unit.

« Remove the transport spacer blocks from the motor shaft (see chapter 2.2.2).

The socket for the power cord must be easy to reach respectively easy to disconnect!

1.3 Technische Daten

Manufacturer HERMLE Labortechnik GmbH

Type / Model Z400K

Dimensions

Width 74 cm

Depth 58.cm

Height 34 cm

Weight 89 kg

Noise level (max.) 60 +2,0 dB (A)

Max. speed 13.500 min-t

Max. volume 4 x 250 ml

Max. RCF 17.523 x g

Admissible density 1,2 kg/dm3

Admissible kinetic energy 3.475Nm

Electrical connection AC 230V /50 Hz 1 ph 120V /60 Hz 1 ph
Current 48A 92A
Connected load 1.100 Watt 1.100 Watt

Interference suppression

VDE 0871, Funkentstorgrad B

Test obligations

yes

To be filled in by purchaser:

Inventory-No.:
Check-No.:

Location:
Maintenance contract:

Your service department

HERMLE Labortechnik GmbH
Siemensstrasse 25

78564 Wehingen

Phone: +49-7426 / 96 22-17

Your agent
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1 PRODUCT DESCRIPTION

1.4 Conformity declaration

We, the company

Hermle Labortechnik GmbH
Siemensstrasse 25
78564 Wehingen

declare in mere responsibility that our product

Centrifuges
of models

Z100 M; Z 160 M
Z206 A
Z233M-2;Z216 MK
Z 300; Z 300 K; SIEVA-2; Z 32 HK
Z2323;Z2323K;Z326;Z326K
Z 366; Z 36 HK; Z 383; Z 383K
Z400; Z400K; Z513; Z513K
SETA Oil test centrifuge

as from month/year of construction 06 / 07

to which this declaration refers to, have been manufactured according to the following standards or according to
normative documents.

DIN EN 61 010-1; EN 61 010-2-020;
EN 61000-6-1 ; EN61000-6-2 ;
EN 61000-3-2 ; EN 61000-3-3;
EN 55011
89/336/EWG ; 92/31/EWG ; 93/68/EWG ;
93/42/EG ; 98/37/EG; 98/79/EG;
DIN EN ISO 12100-1; DIN EN I1SO 12100-2

oy

Wehingen/Germany, 13th July 2009 Harald Hermle
President
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2 OPERATION

2.1 Installation of rotors

2.2.1 Mounting and loading angle rotors

Clean the motor shaft as well as the rotor mounting boring with a clean, grease-free piece of cloth.
Place the rotor onto he motor shaft, ensuring that the pin aligns correctly with the rotor slot
(see Figures 1 and 2).

Figure 1: correct

Figure 2: wrong
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2 OPERATION

Hold the rotor with one hand and secure the rotor to the shaft by turning the rotor nut (1)
counter-clockwise. Tighten rotor nut with enclosed allan key (see Figure 3).

Figure 3

It is allowed to operate e.g. a 8-place-rotor with 2 or 4 loaded tubes only. But the loaded borings must be
opposite each other.

Figure 4: wrong Figure 5: correct
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2 OPERATION

ATTENTION:
Before operation, secure the rotor lid to the rotor by pressing the snap connector lightly onto
the rotor nut. Take care the lid is correctly placed into the guide.

2.1.2 Mounting and loading swing out rotors
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Clean the motor shaft, as well as the device hole of the rotor with a clean and fat free cloth. Put the rotor
to the motor shaft (take care that the cross pin is sitting right to the driving disk of the rotor) (s. Figure 1
and Figure 2).

Hold the rotor with one hand and secure the rotor to the shaft by turning the rotor nut (1)
counter-clockwise. Tighten rotor nut with enclosed allan key (see Figure 3).

The charging of the buckets and the adapters must be done appropriately figure 7 and figure 8.

In principle swing out rotors may be taken in operation first if all buckets or racks are put into the rotor.
The bolts at the rotor must be easily greased with silicone grease.

The glasses have to be filled evenly by eye and put into the drillings or tube racks. The weight difference
of the loaded buckets should not exceed approx. 1.0 g.

It is allowed to operate e.g. a 4-place-rotor with 2 loaded tubes only. But the loaded borings must be

opposite to each other. Make sure that the unloaded buckets also be put inside the rotor (see Figure 7
and 8).
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2 OPERATION

Figure 7: wrong Figure 8: right

2.1.3 Overloading of rotors

The maximum load permitted for a rotor, which is determined by the manufacturer, as well as the
maximum speed allowed for this rotor (see label on rotor), must not be exceeded.

The liquids the rotors are loaded with, should have an average homogeneous density of 1,2 g/ml or less
when the rotor is running at maximum speed.

In order to spin liquids with a higher density, the speed has to be reduced according to the following
formula:

1,2
Reduced speed Nreq = X max. speed (nNmax) Of the rotor

higher density

Example:
1,2
Nied = — x 4.000 = 3.360 rpm
1,7

In case of any questions, please contact the manufacturer!

2.1.4 Removing the rotor
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Take off the lid of the rotor. Hold the rotor with one hand. Losen the rotor nut with the included allan key
by turning it clockwise.

ATTENTION:

Do not operate the centrifuge with rotors or buckets which show any signs of corrosion or
mechanical damage.

Do not operate with extremely corrosive substances which could damage the rotor and buckets.
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2 OPERATION

2.2 Operation
2.2.1 Power switch

The centrifuge has a power switch.
You can connect the unit with the power supply or disconnect it by switching the power switch on or off.

2.2.2 Lid release

When the green control lamp on the key B is flashing, the rotor is standing still and the lid of the
centrifuge is ready to open.

Press the key B=1 (3) (see Figure 8), in order to open the lid. The green control lamp (4) turns off, as
soon as the lid opens or the centrifuge starts.

sk

remperatore L

Figure 9

2.2.3 Lidlock

After mounting and loading the rotor correctly, the lid of the centrifuge can be closed.

The centrifuge can only be started when the lid is closed correctly.

The green control lamp of the key B will flash as soon as the lid is closed correctly.

When the rotor starts acceleration, the control lamp will turn off and the lid will be impossible to open.
In case the green control lamp is still flashing after pressing the "START" key, you have to open the lid
again. This safety feature shows, that a run is already finished. When the lid of the centrifuge is closed,
the display will switch from preset to actual value. In order to check preset speed / RCF-value, running
time and temperature press key "PRESET".
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2 OPERATION

2.2.4 Pre-selection of speed / RCF-value

When the lid of the centrifuge is open, you can preset the requested speed or RCF-value by turning the
speed potentiometer (5).

With the key "SPEED/RCF" (6) you can switch between speed and RCF-value to be shown in the
display. The green control lamps (7) indicate, which mode is activated.

When the lid of the centrifuge is closed or during a run, speed can be changed as follows:

Press the "PRESET" key (8), hold it and at the same time turn the speed / RCF potentiometer (5)

to change the value.

Maximum speed of this unit is 13.500 rpm.

remperatore L

Figure 10

Max. Revolution per minutes of the valid rotors Z 400 and Z 400 K

Rotor-Number Max.
revolution

220.86 V01 3500 mint
221.08 V01 3500 mint
220.93 V01 3500 mint
221.02 V01 4000 mint
221.03 V01 4000 mint
220.27 V02 3500 mint
220.87 V03/04 13500 min'?
220.97 V02 6000 mint
220.96 V02 6000 mint
220.50 V06 3500 mint
220.88 V01 13500 min'!
220.92 V01 13500 min'!
220.81 V01 3500 mint
221.16 V01 4500 mint
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2 OPERATION

2.2.5 Pre-selection of running time

Running time is adjustable from 1 to 60 min. or continuous.

When the lid of the centrifuge is open, running time can be preset with the "TIME" potentiometer (9) in
increments of 1 minute. During the run or when the lid is closed you have to additionally press the key
"PRESET" (10) in order to change running time values.

The preset running time will be shown in the display (11) in minutes. The preset running time will be
stored after the run. When the lid of the centrifuge is closed, the running time display will switch from
preset to actual value.

anperatore L

10 1 ) 12

Figure 11

For continuous run, turn the time potentiometer (9) clockwise to the limit stop.
The display (11) indicates continuous run with two dashes " - -".

During continuous run, the running time passed can be read off as follows:

¢ Press key "START" (12).
Afterwards, running time is shown in display (11) in following steps:

* First, there is symbol "h" for hours, and then the number of hours will be shown.
Afterwards, there is symbol "m" for minutes, and then the number of minutes will be shown.
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2 OPERATION

Example: 1 hour 47 minutes running time passed

Continuous run Symbol "h" for hours ~ Number of hours Symbol "m" minutes Number of minutes Running time
Press start Indication end -
Continuous run

Figure 12

ATTENTION:

In order to check the running time passed the unit must already be running for at least
one minute.

A run in continuous mode can only be finished by pressing key "STOP".

2.2.6 Pre-selection of brake intensity and acceleration

With the key "FAST / SLOW" (13) you can choose between two profiles for brake and acceleration
intensity.

Figure 13
13
Acceleration- and deceleration times Z 400 and Z 400 K (120 V/ 230 V) in seconds

Acceleration values Deceleration values
Rotor-number fast slow fast slow
220.86 V01 45 103 51 97
221.08 V01 67 120 58 110
220.93 V01 45 105 50 100
221.02 V01 30 60 40 60
221.03 V01 30 65 30 60
220.27 V02 45 120 52 100
220.87 V03/04 23 77 32 124
220.97 V02 23 49 26 60
220.96 V02 27 63 40 115
220.50 V06 30 60 30 77
220.88 V01 28 37 33 57
220.92 V01 25 37 30 57
220.81 V01 25 37 30 57
221.16 V01
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2 OPERATION

When control lamp "FAST" is flashing, the unit accelerates and brakes fast. When control lamp "SLOW"
is flashing, the unit accelerates and brakes slowly and gently below 2.000 rpm.

fast slow

preset
speed

2.000 rpm

time time
Figure 14

2.2.7 Pre-selection of temperature and pre-cooling

The requested sample temperature can be pre-selected in 1°C increments in a range from
-10°C to +40°C.

remperatore L

16 15 14

Figure 15
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2 OPERATION

Pre-selection of temperature:

When the lid of the centrifuge is open, temperature can be pre-set by turning the "TEMPERATURE"
potentiometer (14). During a run or when the lid of the centrifuge is closed, you additionally have to
press the key "PRESET" (16), hold it and turn the potentiometer.

When the lid of the centrifuge is open the pre-set temperature is shown in the temperature display (15)
in °C. During a run or when the lid of the centrifuge is closed, the current rotor temperature is shown in
the temperature display (15).

The refrigerating set will switch on when closing the lid of the centrifuge.

Lowest temperatures Z 400 and Z 400 K (120 V / 230 V)

Rotor-Number n-max.
220.86 V01 -8°C

221.08 V01 +2°C

220.93 V01 -8°C

221.02 V01 -4°C

221.03 V01 -4°C

220.27 V02 -8°C

220.87 V03/04 +/-0°C
220.97 V02 -10°C
220.96 V02 -10°C
220.50 V06 -10°C
220.88 V01 -4°C

220.92 V01 -4°C

220.81 V06 -10°C
221.16 V01

Air temperature: 23°C

The absolute end temperatures know due to be subject to fluctuations of +2 degrees C of performance
tolerances of the cooling circuit.

The deepest test temperatures are dependent on the room temperature. If the room temperature climbs, then
the deepest test temperature to be reached also climbs.
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Pre-cooling:

In order to avoid considerable temperature deviations at the beginning of a run, you should pre-cool
the centrifuge together with the rotor, the buckets, etc.

For pre-cooling, please proceed as follows:
* Insert rotor, buckets and adapters correctly (see chapter 2.1).
+ Pre-set the requested temperature and close the lid of the centrifuge.

* In order to shorten the pre-cooling process, set a speed of about 20 % of the max. speed indicated for
the rotor.

+ Start the centrifuge. Within 10-15 minutes the centrifuge should reach the pre-selected temperature.
Now you can insert the samples and start your actual run.
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2 OPERATION

2.2.8 Keyboard - Starting the centrifuge — "QUICK"-key

1 KeyBN: To open the lid of the centrifuge.
when the control lamp on the key is flashing, the lid is
closed correctly.

2 Key "QUICK": For short spins.
Centrifuge is running as long as you hold the key.

3 Key"START": To start the pre-set run of the centrifuge
4 Key"STOP": To stop the centrifuge before the pre-set

operating time has expired or to stop the centrifuge at
continuous run.

Figure 16

Starting the centrifuge

Insert a correctly and fully loaded rotor and tighten it to the motor shaft. Close the lid of the centrifuge.

as soon as the control lamp at the key B is flashing, the centrifuge run can be started. Therefore, press
key "START".

ATTENTION: The rotor has to be checked and / or tightened previous to each run!

"QUICK"-key - short runs
For short centrifuge runs you can start the run with key "QUICK". Press the key "QUICK". The centrifuge

starts and runs as long as you hold the key "QUICK". The running time is shown in the display "TIME"
in seconds.

2.3 Thermal behaviour

2.3.1 Temperature adjustment
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The temperature adjustment with sensor, refrigeration system and processor control is designed that
way, that the set temperature is reached within the shortest time possible. During this adjustment period
it is possible, that the temperature varies above or below the set temperature (see figure 16).

These variations depend on rotor, temperature and speed.

In case you want to process samples which are very temperature sensitive, you have to pre-cool the
rotor, buckets and tube racks to the requested temperature (see chapter 2.2.7).
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2 OPERATION

Temperature

displayed
temperature

rotor temperature

Pre-set-
temperature D N~—

time

Figure 17

2.4 Safety features
2.4.1 Imbalance detection

In case of the rotor not being equally loaded (see chapter 2.1.1), the drive will turn off during
acceleration. The rotor decelerates to stand still.

When error message "1" appears in the actual "SPEED" display, the weight difference of the samples
is too huge. Weigh out the samples exactly.

Load the rotor as described in chapter 2.1.1.

When error message "2" appears in the actual "SPEED" display, there could be following reasons:

« The imbalance switch is not correctly adjusted.

 The imbalance switch is defective.
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3 MAINTENANCE

3.1 Service and maintenance
3.1.1 Maintenance and cleaning
Maintenance:

Maintenance of the centrifuge is confined to keeping the rotor, the rotor chamber and the rotor
accessories clean as well as to regularly lubricating the rotor insert bolts of a swing out rotor (if
available).

Vaseline, available in nearly each store, is the most suitable lubricant. The Vaseline must be free of resin
and acids. Lubricants containing molycote and graphite are not allowed.

Please pay special attention to anodized aluminium parts. Breakage of rotors can be caused even by
slightest damages.

In case of rotors, buckets or tube racks getting in touch with corrosive substances the concerned spots
have to be cleaned carefully.

Corrosive substances are for instance:

+ Alkalis

+ Alkaline soap solutions

+ Alkaline amines

+» Concentrated acids

+ Solutions containing heavy metals
+ Water-free chlorinated solvents

« Saline solutions, e.g. salt water

Cleaning:

Thorough cleaning not only has its purpose in hygiene but also in avoiding corrosion based on pollution.
In order to avoid damaging anodized parts such as rotors, reduction plates etc., only pH-neutral
detergents with a pH-value of 6-8 may be used for cleaning.

Alkaline cleaning agents (pH-value > 8) must not be used.

After cleaning, please ensure all parts are dried thoroughly, either by hand or in a hot-air cabinet
(max. temperature + 50°C).

It is necessary to coat anodized aluminium parts with anti-corrosion oil regularly in order to increase their
life-spans and reduce corrosion predisposition.

Due to humidity or not hermetically sealed samples, condensate may be formed. The condensate
has to be removed from the rotor chamber with a soft cloth regularly.

The maintenance procedure has to be repeated every 10 to 15 runs, but at least once a week.
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3 MAINTENANCE
3.1.2 Glass breakage

With high g-values, the rate of glass tube breakage increases. Glass splinters have to be removed
immediately from rotor, buckets, adapters and the rotor chamber itself. Fine glass splinters will scratch
and therefore damage the protective surface coating of a rotor.

If glass splinters remain in the rotor chamber, fine metal dust will build up due to air circulation. This
very fine, black metal dust will extremely pollute the rotor chamber, the rotor, the buckets and the
samples.

3.1.3 Disinfection

In case of infectious material spilling into the centrifuge, the rotor and rotor chamber have to be
disinfected right after the run. Rotors may be autoclaved at a maximum temperature of 121°C, except
rotor 220.58 V08, which must not be autoclaved.

The rotor and rotor chamber should be cleaned with a universal, neutral disinfection agent, e.g. on
formalin base. A disinfection spray is most suitable in order to easily reach all difficult to access spots.

ATTENTION:

Before applying any other cleaning resp. decontamination method than recommended by the
manufacturer, contact the manufacturer to ensure yourself, you would not damage the unit or
the rotor by applying the designated method!

3.1.4 Disinfection of PP-rotors
Autoclaving
The recommended time for autoclaving: 15 — 20 min at 121°C (1 bar)
ATTENTION: The sterilization time of 20 min. must not be exceeded. Sterilization again and again
will cause reduction of the mechanical resistance of the plastic material.
Before the autoclaving the PP-rotor and adapter must thoroughly be cleaned to avoid the burning in of
dirty residues.
You can disregard the consequences of some chemical residues to plastic materials at ambient
temperatures. But at the high temperatures of the autoclaving those residues may corrode and destroy
the plastic. The objects must be thoroughly washed up with distilled water after the cleaning but before
the autoclaving. Residues of any cleaning liquids may cause fissures, whitening and stains.
Gas sterilization
Boxes, bottles and rotors may be gas sterilized with Ethylenoxyd. According to the duration of the
application you may give long enough an airing to the items after the sterilization and before using them
again.
ATTENTION: Because the temperature may rise during the sterilization, rotors, boxes and bottles
must not be closed respectively must be totally unscrewed.
Chemical sterilization
Bottles, boxes and rotors may be treated with the usual liquid disinfectants.
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4 TROUBLE SHOOTING

4.1 Error messages: cause / solution
Preface:
The error messages are listed to help localize possible errors faster.

The diagnose referred to in this chapter may not always be the case, as they are only theoretically
occurring errors and solutions.

Always, please keep us informed about any kind of error occurring, which is not listed in this chapter.
Only through your information we are able to improve and complete this instruction manual.

Many thanks in advance for your support.

HERMLE Labortechnik GmbH

4.2 Survey of possible error messages and their solutions
4.2.1 Lidrelease during power failure (Emergency Lid Release)

In case of power failure or malfunction, the lid of the centrifuge can be opened manually in order to
protect your samples.

Please proceed as follows:

+ Switch the centrifuge off and unplug the power cord.

+ At the left side of the centrifuge housing there is a plastic plug tightened to a cord.

+ Pull the plastic plug out of the housing and pull the cord to open the lid of the centrifuge
(see Figure 18).

Figure 18
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4 TROUBLE SHOOTING

Description of the error message system
The error message is shown in the "SPEED" display through particular figures (see Figure 18).
There is a distinction between two different kinds of errors.

The digits in the "SPEED" display have the following meaning:

* Error No. 1 - 49 (forced stop)
In case of one of these errors occurring, the rotor decelerates from pre-set speed down to 0. As soon
as the rotor stops, the error message can be reset by opening and closing the lid of the centrifuge.

* Error No. 50 - 99 (emergency stop)
In case one of these errors occurring, the frequency converter switches off. This means, the rotor stops
without applying the brakes. To reset the error message you have to switch off the unit and turn it on

again (power switch).

In case the unit stops due to an error indication, you should restart the unit to check whether the error
occurs again.

The error message figures not listed in this chapter are currently not in use. They are reserved for future
use in completing the error message recognition program.

Example: figures are flashing

423
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Figure 19

Error messages

Error No. 1: Imbalance

+ Cause: Incorrect loading of the rotor (see chapter 2.2.1)
* Solution: Balance your samples

* Cause: Incorrect adjustment of the imbalance sensor

* Solution: Imbalance sensor has to be re-adjusted

(call service department)

Instruction Manual Z 400 K © HERMLE Labortechnik GmbH
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Error No. 2: Permanent imbalance signal

» Cause:
+ Solution:

» Cause:
+ Solution:

Incorrect position of the imbalance sensor
Imbalance sensor has to be readjusted
(call service department)

Imbalance sensor is defective
Imbalance sensor has to be replaced
(call service department)

Error No. 10: Chamber over temperature (above +50°C)

» Cause:
+ Solution:

» Cause:
+ Solution:

Refrigeration system malfunction

Wait until temperature is below +30°C again. Restart the centrifuge.
In case temperature in rotor chamber is again at about 50°C,

call service department.

Temperature sensor is defective
Call service department

Error No. 11: Temperature sensor is defective

» Cause:
+ Solution:

Temperature sensor is defective
Call service department. Temperature sensor has to be changed.

Error No. 25: Power failure

» Cause:
+ Solution:

Power failure while rotor was in motion
Open and close the lid of the centrifuge, restart the unit;
check contact of plug in (loose contact)

Error No. 36: Relay of the frequency converter cannot be released / lid cannot be opened

» Cause:
« Solution:

» Cause:
+ Solution;

» Cause:

+ Solution:

» Cause:

+ Solution;

Power board malfunction
Call service department

Lid of the centrifuge is jammed

Open the lid of the centrifuge manually when rotor is at stand still. Grease the lid lock
slightly. In case this error occurs again, call service department;

check coil of lid lock

Lid lock is defective
Call service department, replace lid lock

Speed sensor wire is cutted
Call service department, replace speed sensor wire

Error No. 50/ 51: Memory failure

» Cause:

+ Solution:

Internal or external memory failure
Restart the unit. In case this error occurs again, call service department;

replace control panel
Instruction Manual Z 400 K © HERMLE Labortechnik GmbH
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Error No. 54: Wrong configuration

* Cause: Jumper is placed at the wrong position on control panel

* Solution: Re-place jumper

Error No. 55: Over speed

+ Cause: Speed sensor is defective

+ Solution: Restart the unit. In case this error occurs again, call service department.
possibly loose speed magnet, fix with super glue

Error No. 60: Engine speed sensor signal is missing

+ Cause: Speed sensor is defective or cable breakage at speed sensor, possibly lose magnet

+ Solution: Call service department; check speed magnet, fix with super glue

Error No. 82: Cut off power board - frequency converter

+ Cause: Over current or under voltage due to power supply fluctuations
+ Solution: Restart the unit, take care the power supply is stable

Error No. 83: Preset speed cannot be reached

+ Cause: Preset speed cannot be reached
+ Solution: Call service department

Error No. 84: Over temperature frequency converter

+ Cause: Frequency converter cut off due to over temperature

+ Solution: Take care, there is enough space around the centrifuge for heat dissipation
Error No. 85: Over temperature motor

+ Cause: Temperature protection switch of motor turns off

* Solution: Take care, there is enough space around the centrifuge for heat dissipation.
Motor mounting is defective, replace motor

Error No. 90: Emergency switch off lid lock

+ Cause: The lid of the centrifuge has been opened while centrifuge was running
* Solution: Close the lid of the centrifuge. DANGER OF ACCIDENT!
+ Cause: Control switch of lid lock is defective
* Solution: Call service department
Instruction Manual Z 400 K © HERMLE Labortechnik GmbH



5 RECEIPT OF CENTRIFUGES TO REPAIR AND DISPOSAL

5.1 Receipt of centrifuges to repair

In case of returning the centrifuge for repairing to the manufacturer, please notice the following:

The centrifuge must be decontaminated and cleaned before the shipment for the protection of persons,
environment and material.

We reserve the right to accept contaminated centrifuges.

Further on all costs occurred for the cleaning and disinfection of the units will go to the debit of the

customer’s account.

Thank you for your cooperation!

Enclosure: Retraction form (see page 27)

5.2 Disposal

page 26 of 28

Please take care that you comply to the respective legal regulations when you dispose of the unit.
According to the directive 2002/96/EG (WEEE) all units delivered after the 13.08.2005 must not be
disposed of with the domestic waste. This unit belongs to group 8 (Medical Units) and is ranged in the
Business-to-Business-Field.

This symbol of the crossed out garbage bin points out that the unit must not be disposed of
with the domestic waste.
Please also note that the disposal regulations may be different in the particular EU-
Countries.

I Should occur any questions about this matter please contact your distributer.
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PRODUCT DISCRIPTION

1. General Information

1.1Danger, precautions and warranty

Before putting the centrifuge into operation, please read this instruction manual carefully.

A This device may only be operated by trained specialist stuff. They must have carefully read

the operating manual and be familiar with the function of the device.

To protect people and environment the following precautions should be observed:

During centrifugation, the presence of people and the setting up of hazardous materials is
prohibited within 30 cm around the centrifuge according to the regulations of
EN 61010-2-020.

The HERMLE Sieva 2 is non explosion-proof and must therefore not be operated in
explosion-endangered areas or locations. Centrifugation of flammable, explosive, radioactive,
or such substances, which chemically react with high energy, is strictly prohibited. The final
decision on the risks associated with the use of such substances is the responsibility of the
user of the centrifuge.

Never spin toxic or pathogenic material without adequate safety precautions, i.e.
centrifugation of buckets / tubes without or with defective hermetic sealings is strictly
prohibited. The user is obliged to perform appropriate disinfection procedures in case
dangerous substances have contaminated the centrifuge and or its accessories. When
centrifuging infectious substances, always pay attention to the General Laboratory
Precautions. If necessary, contact your safety officer!

It is prohibited to run the centrifuge with rotors other than listed for this unit.

Under no circumstances open the lid of the centrifuge while the rotor is still running or rotating
with a speed of > 2m/s

The following rules must be strictly adhered to:

Do not operate the centrifuge in case it is not installed correctly.
Do not operate the centrifuge when dismounted (e.g. without housing).

Do not run the centrifuge when mechanical or electrical assembly groups have been
tampered with unauthorized persons.

Do not use accessories such as rotors and buckets, which are not exclusively approved by
HERMLE Labortechnik GmbH, except commercially available centrifuge tubes made of glass
or plastic.

Do not spin extremely corrosive substances, as they may cause material damages and impair
mechanical resistance.

Do not operate the centrifuge with rotors or buckets, which show any signs of corrosion or
mechanical damage.

The manufacturer is responsible for safety and reliability of the centrifuge, only if:

the unit is operated in accordance with this instruction manual.

modifications, repairs or other adjustments are performed by HERMLE-authorized personnel
and the electrical installation of the related location corresponds to the IEC-regulations.

© Hermle Labortechnik GmbH Sieva-2_V2.13



PRODUCT DISCRIPTION

1.2 Description

The model SIEVA-2 is a filtration centrifuge which covers many fields of applications by offering a
wide range of accessories.

The centrifuges are equipped with the Hermle Standart-Control panel.

Speed and running time are set with easy to use control knobs.

The precise parameters selected are shown on the large digital LED display.

1.3Warranty

The centrifuge has been subjected to thorough testing and quality controls. In the unlikely case of
any manufacturing faults occurring, the centrifuge and rotors are covered by warranty for a period of
two years from date of delivery. This warranty becomes invalid in case of mishandling, damage and
negligence and further in case of usage of inappropriate spare parts and / or accessories or
unauthorized modification of the unit.

Technical modification rights are reserved by the manufacturer in respect to
technical improvement!

1.4 Accessories supplied with each centrifuge unit

2 Replacement fuses, 1 Instruction manual

2. Installation

2.1Unpacking the centrifuge

The centrifuges are supplied in a carton. Remove the thighting straps. Open the carton take the
centrifuge togehter with the styropore out of the carton.

The instruction manual and the accessories should be kept with the centrifuge.

Sieva-2_V2.13 © Hermle Labortechnik GmbH



PRODUCT DISCRIPTION

2.2Required space

The centrifuge should be installed on an even solid surface, if possible on a laboratory cabinet /
table or some other solid vibration free surface.

During centrifugation, the centrifuge must be placed in a way, that there is a minimum space of
30 cm on each side of the unit according to the standards EN 61010-2-020.

Do not place the centrifuge next to a window or a heater, where it could be disposed to excessive
heat, as the performance of the unit is based on an ambient temperature of 23°C.

2.3Installation

Check that the power supply corresponds to that on the manufacturer’s rating label which is
mounted on the rear panel or leftside, then connect the power cord of the centrifuge to the
socket.

The line voltage circuit breather is maximum at 16 Amp. type K slow release for commonly
used instruments.

That an emergency switch is installed out side the room to disconnect the power supply in
case of a troubled run.

The digital indications on the display are lighting up.

Press key "lid". You can open the centrifuge lid now.

3. How toinstall and load a rotor

3.1Installing the centrifugal basket

Clean the hub, as well as the mounting hole of the centrifugal basket with a piece of cloth. Then
place the basket on the hub, ensuring that the pins align correctly with the slots of the basket.
Thighten the screw of the basket.

3.20verloading of rotor
The max. load permitted for a rotor, which is determined by the manufacturer, as well as the max.
speed allowed with the rotor must not be exceeded.

The liquids with which the rotors are loaded should have an average homogeneous density of 1,2 g
per ml or less, when the rotor is running at maximum speed.

To spin liquids of a higher density, the speed should be reduced according to the following formula:

1,2
Reduced speed Neg = I x mx speed (Nmas) of the rotor
higher density
Example:
1,2
Nred = X 4000 = 3.360rpm
1,7
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4. Operation

4.1Power up

Connect the cord plug to the appropriate wall socket.
After connecting the digital displays will light up.
The control panel is equipped with a stand by function.

4.2 Lid release

When the green control lamp of the key "lid" lights (4), the rotor stands still and centrifuge lid is ready

to open.
Press key "lid" (3) (see figure 1) to open the lid. The green control lamp will extinguish as soon as

the lid will be opened or the unit started.

figure 1

4.3Lid lock

Close the centrifuge lid, after the rotor has been fixed correctly as described.

The centrifuge can only be started when the lid is closed correctly.

The green control lamp of the key "lid" will light as soon as the lid is closed correctly.

When the rotor starts accelerating the control lamp of the key "lid" extinguishes and the lid be
opened.
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4.4 Preselection of speed / RCF
You can preset the speed between 250 rpm and 10000 rpm in steps of 250 rpm

8 2 89 9 b

figure 2

When the centrifuge lid is open, you can preset the required speed or rcf with the knob (5).
If the centrifuge lid is closed and during the run, the speed can be changed as follows:
Press key "preset" (8), hold it and at the same time change speed with the knob (5).

The preselected speed will be indicated in the speed display (1).

The allowed max. speed for all rotors please see table under.

SIEVA-2

Rotor max. speed
221.07 V02 10000 rpm
221.07V04 10000 rpm

4.5Preselection of operating time

You can adjust the desired operating time between 1 and 60 minutes or hold.

With the centrifuge lid open you can preset the operating time with the knob (9). During the run and
with the centrifuge lid closed you have to press additionalley key "preset” (8) to change operating
time during the run.

The preselected running time will be indicated on the time display (2).

At the end of a run the preset operating time will be kept for further runs.

For continuous runs turn the knob clockwise to the limit stop. The continuous run will be indicated on
the digital indication with two minus signs "--".

You can stop a continuous run with key "stop".
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4.6 Keyboard - Starting the centrifuge - "quick"-key

Key B: To open the lid of the centrifuge.

when the control lamp on the key is flashing, the lid is
closed correctly.

Key "QUICK": For short spins.

Centrifuge is running as long as you hold the key.

Key "START": To start the pre-set run of the centrifuge
Key "STOP": To stop the centrifuge before the pre-set
operating time has expired or to stop the centrifuge at

continuous run.

figure 3

Starting the centrifuge
Close the centrifuge lid. As soon as the green LED of the key "lid" is lighting the centrifuge can be
started. Therefore press key "start".

"quick" - key - short time runs
For short centrifuge runs you can start the run with the key "quick". Press the key "quick". The

centrifuge starts and keeps running as long as you press the "quick"-key. The operating time will be
indicated in seconds on the digital indication "time".

4.7Key "stop"

Press the key "stop" if you want to interrupt a centrifuge run. The centrifuge decelerates according to
the fix adjusted brake intensity. You can not change the brake intensity.
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5. Temperature Features

5.1Temperature

During centrifugation, heat is generated by air friction between the rapidly spinning centrifugal
basket and the air inside the rotor camber.

The temperature rise depends on the rotor (swing-out or angle rotor), bucket type, ambient
temperature, running time and the speed of the rotor.

The continous air flow through the centrifuge housing restricts the temperature rise of the samples to
the standards value of 40 °C even at maximum speed.

6. Safety facilities

6.1Imbalance

If the centrifugal basket is loaded too fast during the acceleration phase, there can appear an
imbalance in the basket. In that case the operation will be interrupted and the centrifugal basket will
be decelerated to standstill. Additionally the error message "ERROR" and 01 flashes alternatly on
the preset display "speed".
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7. Service and Maintenance

7.1Service and inspection of the centrifuge

Centrifuge service and inspection should be done regularly and only by authorized and qualified
personnel. Use only original spare parts!

7.2 Maintenance and cleaning

General
Care:

Maintenance of the centrifuge is confined to keeping the rotor, the rotor chamber and the rotor
accessories clean as well as to regularly lubricating the rotor insert bolts of a swing out rotor
(if available).

The most suitable lubricant is the offered HERMLE High TEF oil — Order no.: 34-5147.
Lubricants containing molycote and graphite are not allowed.

Please pay special attention to anodized aluminum parts. Breakage of rotors can be caused even by
slightest damages.

In case of rotors, buckets or tube racks getting in touch with corrosive substances the concerned
spots have to be cleaned carefully.

Corrosive substances are for instance: alkalis, alkaline soap solutions, alkaline amines,
concentrated acids, solutions containing heavy metals, water-free chlorinated solvents, saline
solutions, e.g. salt water, phenol, halogenated hydrocarbons.

A Cleaning — units, rotors, accessories:

Turn the device off and disconnect it from the power supply before you begin any cleaning or
disinfecting. Do not pour liquids into the housing interior.

- Do spray disinfectant on the device.

- Thorough cleaning not only has its purpose in hygiene but also in avoiding corrosion based on
pollution.

- Inorder to avoid damaging anodized parts such as rotors, reduction plates etc., only pH-neutral
Detergents with a pH-value of 6-8 may be used for cleaning. Alkaline cleaning agents (pH-value
> 8) must not be used.

- After cleaning, please ensure all parts are dried thoroughly, either by hand or in a hot-air cabinet
(max. Temperature + 50°C).

- It is necessary to coat anodized aluminium parts with anti-corrosion oil regularly in order to
increase their life-spans and reduce corrosion predisposition.

- Due to humidity or not hermetically sealed samples, condensate may be formed. The
condensate has to be removed from the rotor chamber with a soft cloth regularly.

A The maintenance procedure has to be repeated every 10 to 15 runs, but at least once a week!

- Connect the unit to the power supply, after the equipment is completely dry.
- Do not carry out disinfection with UV-, beta- and gamma-rays or other high energy radiation.
- Metal rotors can be autoclaved.
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Rotor lid and adapters can also be autoclaved (max. 121°C, 20 min).
The tube racks are made of PP and cannot be autoclaved at 134°C.

Cleaning and disinfection of the unit

1. Open the lid before you turn off the unit. Disconnect it from the power supply.

2. Open the rotor nut by turning the rotor key counter clockwise.

3. Remove the rotor.

4. For cleaning and disinfection of the unit and the rotor chamber using the above mentioned
cleaner.

5. Clean all accessible areas of the device and its accessories, including the power cord with a
damp cloth.

6. Wash the rubber seals and rotor chamber thoroughly with water.

7. Rub the dry rubber seals with glycerol or talc to prevent these to becoming brittle. Other
components of the unit, e.g. the lid lock, motor shaft and rotor must not be greased.

8. Dry the motor shaft with a soft, dry and lint-free cloth.

9. Control the unit and accessories for damage.

Remove at least every six months adherent dust from the ventilation slots in the centrifuge by using
a soft brush.

Before doing that, please switch off the unit and disconnect the unit from the power supply.

Cleaning and disinfection of the rotor

Clean and disinfect the rotors, rotor lids and adapters with the above mentioned cleaner.

Use a bottle brush to clean and disinfect the rotor bores.

Rinse the rotors, rotor lid and adapter with clear water. Particular the drillings of angle rotors.
For drying of the rotors and accessories set them on a towel. Place the angle rotors with bores
down, to dry them to.

5. Dry the rotor cone with a soft, dry and lint-free cloth and look for damage. Do not grease the
rotor cone.

e

Disinfection of aluminum rotors

In case of infectious material spilling into the centrifuge, the rotor and rotor chamber have to be
disinfected right after the run. Rotors may be autoclaved at a maximum temperature of 121°C.

Disinfection of PP-rotors
Autoclaving
The recommended time for autoclaving: 15— 20 min at 121°C (1 bar)

A ATTENTION: The sterilization time of 20 min. must not be exceeded. Sterilization again and
again will cause reduction of the mechanical resistance of the plastic material

Before the autoclaving the PP-rotor and adapter must thoroughly be cleaned to avoid the burning in
of dirty residues.

You can disregard the consequences of some chemical residues to plastic materials at ambient
temperatures. But at the high temperatures of the autoclaving those residues may corrode and
destroy the plastic. The objects must be thoroughly washed up with distilled water after the cleaning
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but before the autoclaving. Residues of any cleaning liquids may cause fissures, whitening and
stains.
Gas sterilization

Adapters, bottles and rotors may be gas sterilized with Ethylenoxyd. According to the duration of the
application you may give long enough an airing to the items after the sterilization and before using
them again.

A ATTENTION: Because the temperature may rise during the sterilization, rotors, adapters and
bottles must not be closed respectively must be totally unscrewed

Chemical sterilization
Bottles, adapters and rotors may be treated with the usual liquid disinfectants.

AATTENTION: Before applying any other cleaning resp. Decontamination method than
recommended by the manufacturer, contact the manufacturer to ensure that it will not
damage the unit or the rotor.

Glass breakage

With high g-values, the rate of glass tube breakage increases. Glass splinters have to be removed
immediately from rotor, buckets, adapters and the rotor chamber itself. Fine glass splinters will
scratch and therefore damage the protective surface coating of a rotor. If glass splinters remain in
the rotor chamber, fine metal dust will build up due to air circulation. This very fine, black metal dust
will extremely pollute the rotor chamber, the rotor, the buckets and the samples.

If necessary, replace the adapters, tubes and accessories to avoid further damages. Check the rotor
bores regularly for residues and damages.

A ATTENTION: Please check the relevant specifications of the tubes centrifuges with the
manufacturer!

Life time of rotors, round and rectangular buckets, accessories

Rotors and rotor lid made of aluminum or stainless steel, have a operating time of max. 7 years
from first use.

Transparent rotor lids and caps made of PC or PP as well as rotors, tube racks and adapters of PP
have a maximum operating time up to 3 years from first use.

Condition for the operating time:

Proper use, damage-free condition, recommended care.
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TROUBLE SHOOTING

8. Trouble Shooting
8.1Emergency lid release

In case of power failure or any malfunction, the lid can be opened manually to protect your samples.
Please proceed as follows:
- Switch off the centrifuge and unplug the power cord.
There is a plastic plug at the left side of the centrifuge housing. Behind that plastic plug
there is a red cord.
Remove the plastic plug and pull the red cord.
The lid can then be opened (see figure 4).

figure 4

© Hermle Labortechnik GmbH Sieva-2_V2.13
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TROUBLE SHOOTING

8.2Check list/ Trouble shooting

The error message will be indicated by a certain number on the digital speed display. At the same
time "ERROR" appears on the preset display.

There is a distinction between two different kinds of errors. The digits on the indication "speed" have
the following meaning:

Error no. 1-49 (Forced stop)
If one of those errors occurs, the rotor will be braked from the preset speed to 0. As soon as the
rotor has stopped, the error message can be reset by opening and closing the centrifuge lid.

Error no. 50 - 99 (Emergency stop)
If this occurs, the frequency converter will be switched off. This means that the rotor will be stopped
brakeless. To reset the error message you have to plug off and plug in the power cord.

If the unit stops due to an error indication you should restart the unit to check if the error occurs
again.

The error numbers which are not listed in this chapter are not in use at the time of publication and
they are reserved for future use in widening the error recognition program.

Detailed information about possible error messages are in "table 4: error messages"
(see Appendix VII)
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9. TRANSPORT, STORAGE AND DISPOSAL

Transport

Before transporting, take out the rotor.
Only transport the unit in the original packaging.
Use a transport aid for transporting over longer distances to fix the motor shaft.

TRANSPORT, STORAGE AND DISPOSAL

Air temperature

rel. humidity

Air pressure

General transportation

-25 bis 60 °C

10 bis 75 %

30 bis 106 kPa

Storage

During storage of the centrifuge the following environmental conditions must be observed:

Air temperature

rel. Humidity

Air pressure

in transport packaging

-25 bis 55°C

10 bis 75 %

70 bis 106 kPa

Disposal

In the event of disposing of the product, please observe the applicable legal regulations.

Information on the disposal of the electrical and electronic devices in the European

Community:.

The disposal of the electrical devices is regulated within the European Community by national
regulations based on EU Directive 2002/96/EC pertaining to waste electrical and electronic

equipment (WEEE).

In accordance with this, any devices delivered after 13/08/2005 on a business-to-business basis,
which includes the product, may no longer be disposed of in household waste. To document this

they have been marked with the following identification:

Because disposal regulations may differ from one country to another within the EU please contact

your supplier if necessary.

© Hermle Labortechnik GmbH
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APPENDIX

EC Conformity Declaration
EG Konformitatserklarung
EC Conformity Declaration

C€

Hermle Labortechnik GmbH - Siemensstr. 25 - D-78564 Wehingen — Germany

Das bezeichnete Produkt entspricht den einschlagigen grundlegenden Anforderungen der aufgefiihrten EG-Richtlinien und
Normen. Bei einer nicht mit uns abgestimmten Anderung des Produktes oder einer nicht bestimmungsgeméaRen Anwendung
verliert diese Erklarung ihre Giiltigkeit.

The Product named below fuffills the relevant fundamental requirements of the EC directives and standards
listed. In the case of unauthorized modifications to the product or an unintended use this declaration
becomes invalid.

Produkttyp
Product type

Laborzentrifugen mit Zubehor nach ,,IVD (sonstige Produkte)”
Laboratory centrifuge with accessories to “IVD (other device)”

Typenbezeichnung
Typ designation

SIEVA-2

Einschlagige EG-Richtlinien / Normen
Relevant EC directives / standards

EN 61 010-1; EN 61 010-2-020; EN 61 010-2-101
ISO 9001:2008

@
P

Wehingen, den 01.01.2012 Alexander Hermle

Geschéftsfiithrer, Managing Director

v Sieva-2_V2.13 © Hermle Labortechnik GmbH



Table 1: Technical Data

APPENDIX

Manfacturer HERMLE Labortechnik GmbH
Type Sieva-2
Dimensions

Width 35,5¢cm
Depth 49 cm
Height 33cm
Weight without rotor 25 kg

max. speed 10000 rpm
max. volume 500 ml
max. RCF 7826 xg
allowable density 1,2 kg/dm®
allowable kinetic energy 5788 Nm

Mains power connection AC 230V /50Hz1ph 120V /60 Hz 1 ph
Voltage fluctation +10 % +10%
Current consumption 32A 40A
Power consumption 0,58 kW 0,36 kW
Radio interference IEC 61326-1

Audit requirement (BGR 500) no

Ambient conditions (EN/IEC 61010-1)

- Environement for indoor use only
- High Use up to an altitude of 2000 m above MSL
- Ambient temperature 2°Cupto 35°C

- Max. relative humidity

- Overvoltage category (IEC 60364-4-443)

Max. relatve humidity 80 % for temperatures up to 31°C,
decreasing linearly to 50 % relative humidity up to 35°C.

- Degree of contamination 2
Class of protection I
Not suitable for use in hazardous environements.
EMV EN/IEC FCC Class B EN/IEC FCC Class B
Interference emission , noise 61326-1 61326-1
Category B Category B

Noise level (depending on the rotor)

<59 +2 dB(A)

Write from operator
Inventory-No.:
Monitoring-No.:
Environement
Maintenance contract:

HERMLE Labortechnik GmbH

or dealer service office

Siemensstrasse 25

responsible service ofice 78564 Wehingen

Tel.: (49)7426 / 96 22-17

Fax: (49)7426 / 96 22-49

responsible dealer

© Hermle Labortechnik GmbH Sieva-2_V2.13 Vv



APPENDIX

Table 2: Max. speed and RCF-values for permissible rotors

Rotor-Number Max. Speed RCF
value
221.07 V02 10000 min™ 7826 xg
221.07 V04 10000 min™ 7826 x g
Table 3: Permissible net weight
Rotor-Number Max. Speed Permissible
weight
221.07 V02 10000 min-1 600 g
221.07 V04 10000 min-1 600 g
VI Sieva-2_V2.13
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Table 4: Error message

Error-No.: [Description
1 Imbalance
2 Imbalance switch constantly pressed
10 Chamber temperature > set over temperature (only at colled units)
25 Motor shaft turns when switching on (start) the centrifuge.
36 Lid can notbe opened
40 +41 Processor fault (writing mistake E-Prom)
50 Processor fault (internal RAM faulty)
51 Processor fault (external RAM faulty)
53 PIC notwork
o4 Jumper setting wrong
55 Over speed (rotor speed higher than allowed)
60 Speed step jumps between 2 measuring
61 Rotor identification siganl at speed signal =0
70 From the serial interface communication to the frequency converter
82 Low voltage - frequency converter
83 Over voltage - frequency converter
84 Over temperature - frequency converter
85 Over temperature - motor
86 To big current - frequency converter
87 Frequency converter release
88 No release - frequency converter
90 Lid of the centrifuge gotopen as long as the rotor turned
94 Low voltage - main plug
98 E-Prom fault (memory)
99 Processor fault - Stack over flow
Table 5: Abbreviations used
Symbol/Abbreviations|] Unit |Description
U (=rpm) [min™] revolutions per minute
REB(=ref) [xal relative centrifugal force
PP - Polypropylen
PC - Polycarbonat
accel - acceleration
decel - deceleration
prog - program
© Hermle Labortechnik GmbH Sieva-2_V2.13
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APPENDIX

Redemption form / Decontamination certificate

Decontamination certificate at goods return delivery

Enclose at all returns of equipment and assemblies absolutely!
The completely full declaration about the decontamination is prerequisite for the assumption and further

processing of the return. If no corresponding explanation is enclosed, we carry out decontamination with costs at
your expense.

Surname; last name:

=
Organization / company: %
Street: £ %
38
ZIP CODE: place: = =1
= O
Telephone: fax: %
E-Mail: %
Pos. Crowd | Decontaminated Serial number |Description / Comment
object
1
2
3
4

Are these parts listed above in touch with the following substances?

Health endangering watery solutions, buffers, acids, alkalis:..................ccuuui. O Yes O No
Potentially INfECtiOUS agENtS: ... ..ovuie it O Yes ONo
Organic reagents and SOIVENL: .......iviiiiiiee e e e e e O Yes ONo
Radioactive SuUbSIaNCES: ..........vvvieiie i e e e, Oe«.O0B..0Y.. O Yes ONo
Health endangering Proteins: ..........eeriiiiie it e e e e e e e O Yes ONo
DN A et e e e e e e e e en e aa s O Yes O No
These substances have reached the equipment/assembly? ...............coceoviiiiini, O Yes ONo

Which one, if yes:

Description of the measures for the decontamination of the listed parts:

| confirm the proper decontamination;

Company/dept . place and date:

Signature of the authorized person:

© Hermle Labortechnik GmbH Sieva-2_V2.13
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11.Notes




Labnet=

Labnet International, Inc.

31 Mayfield Ave. Edison, NJ 08837 « USA -
US « toll free: 888-LABNETL1 « fax: 732 417-1750 »
International « phone: +1-732-417-0700 « fax +1-732-417-1750

website: http://www.labnetinternational.com
email: labnetinfo@corning.com

Technical modification rights reserved.
©HERMLE Labortechnik GmbH 2012
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Page 1 of 36 Z513K_V1.13 © HERMLE Labortechnik GmbH



PRODUCT DESCRIPTION
1.1 Usage in accordance with safety standards
1.1.1 General Information
1.1.1.1 Hazards and precautions
1.1.1.2 Brief description
1.1.1.3 Safety standards
1.1.1.4 Extent of supply
1.1.1.5 Warranty
1.2 Installation
1.2.1 Installation of the centrifuge
1.2.1.1 Unpacking the centrifuge
1.2.1.2 Space requirements
1.2.1.3 Installation
1.3 Technical Data
1.4 Conformity Declaration

OPERATION
2.1 Installation of rotors
2.1.1 Mounting and loading angle rotors
2.1.2 Mounting and loading swing out rotors
2.1.3 Overloading of rotors
2.1.4 Removing the rotors
2.2 Operation
2.2.1 Power switch / Main fuses
2.2.2 Lid release
2.2.3 Lid lock
2.2.4 Pre-selection of speed / RCF-value
2.2.5 Pre-selection of running time
2.2.6 Pre-selection of radius correction
2.2.7 Pre-selection of brake intensity and acceleration
2.2.8 Pre-selection of temperature and pre-cooling
2.2.9 Keyboard - Starting the centrifuge — "QUICK"-key
2.2.10 Storage of programs
2.3 Thermal behaviour
2.3.1 Temperature adjustment
2.4 Safety features
2.4.1 Imbalance detection

MAINTENANCE

3.1 Service and Maintenance
3.1.1 Maintenance and cleaning
3.1.2 Glass breakage
3.1.3 Disinfection

TROUBLE SHOOTING

4.1 Error messages: Cause / Solution

4.2 Survey of possible error messages and their solutions
4.2.1 Lid release during power failure
4.2.2 Description of the error message system
4.2.3 Error messages

RECEIPT OF CENTRIFUGES TO REPAIR AND DISPOSAL
5.1 Receipt of Centrifuges to Repair
5.2 Disposal

Page 2 of 36 Z513K_V1.13

CONTENTS

© HERMLE Labortechnik GmbH



1 PRODUCT DESCRIPTION

1.1 Usage in accordance with safety standards

111

Page 3 of 36

General information

1.1.1.1 Hazards and precautions

Before setting the centrifuge into operation, please read this instruction manual carefully!

This centrifuge must not be operated by unqualified personnel not being familiar with the

correct use of the unit.

Always, use the original accessories only!

For your personal safety, please pay attention to following precautions:

* The HERMLE Z 513 K is not explosion-proof and must therefore not be operated in explosion-
endangered areas or locations. During centrifugation, it is prohibited to stay within the safety zone of

30 cm around the centrifuge or deposit hazardous substances within this area.

+ Centrifugation of flammable, explosive and radioactive substances or substances, which chemically
react with high energy, is strictly prohibited!

* Never spin toxic or pathogenic material without adequate safety precautions, i.e. centrifugation of
buckets / tubes without or with defective hermetic sealings is strictly prohibited.
The user is obligated to perform appropriate disinfection procedures in case dangerous substances
have contaminated the centrifuge and / or its accessories. When centrifuging infectious substances,
always pay attention to the General Laboratory Precautions. If necessary, contact your safety officer!

« Itis prohibited to run the centrifuge with rotors other than listed for this unit.

* Under no circumstances open the lid of the centrifuge while the rotor is still running or rotating with a
speed of >2 m/s.

Following rules must strictly be adhered to:

* Do not operate the centrifuge in case it is not installed correctly.

* Do not operate the centrifuge when dismounted (e.g. without metal cover).

* Do not run the centrifuge when mechanical or electrical assembly groups have been tampered with
by unauthorized persons.

+ Do not use accessories such as rotors and buckets, which are not exclusively approved by
HERMLE Labortechnik GmbH, except commercially available centrifuge tubes made of glass
or plastic.

* Do not spin extremely corrosive substances, as they may cause material damages and impair
mechanical resistance.

* Do not operate the centrifuge with rotors or buckets, which show any signs of corrosion or mechanical
damage.

Z513K_V1.13 © HERMLE Labortechnik GmbH



1 PRODUCT DESCRIPTION

The manufacturer is responsible for safety and reliability of the centrifuge, only if:
+ the unit is operated in accordance with this instruction manual.

+ modifications, repairs or other adjustments are performed by HERMLE-authorized personnel and the
electrical installation of the related location corresponds to the IEC-regulations.

1.1.1.2 Brief description

Model Z513 K is a refrigerated table top centrifuge. Various rotors are available for this unit.
Speed / RCF-value, running time and temperature can easily be set with turning knobs and are
displayed on large LED's.

The pre-set run parameters are stored after the end of each run.

The lid is latched and released with an electric motor driven lid lock.

The centrifuge has a maintenance-free brushless induction drive with a low noise level.
It also has an CFC-free hermetically sealed refrigeration system (refrigerant type R 404 a).

1.1.1.3 Safety standards

The centrifuge corresponds with the General Requirements for Medical Units Regulations (MedGV)
(group 3).

Following standards have been considered for the production of our centrifuges:

+ Accident Prevention Regulation for electrical units and installations UVV VBG 4

+ Accident Prevention Regulation for centrifuges as per BGR 500; Chapter 2.11; Part 3

+ DIN 58970 part 1, 2 and 4 for centrifuges and tubes

* Electrical Interference Suppression according to interference degree B as per VDE 0871
* Electrical Safety as per IEC 1010-1 and IEC 1010-2-D

+ European Standard PR EN 61 010-1 and PR EN 61 010-2-2

Page 4 of 36 Z513K_V1.13 © HERMLE Labortechnik GmbH



1 PRODUCT DESCRIPTION

1.1.1.4 Extent of supply

Following parts are supplied as accessories with each centrifuge:
+ 2 fine-wire fuses 16 AT (230 V)

+ 2 fine-wire fuses 15 AT (120 V)

* 1 instruction manual

* 1 Allan key for removing rotors

Spare fuses are at the rear side of the centrifuge.

1.1.1.5 Warranty
The centrifuge has been subjected to thorough testing and quality controls.

In the unlikely case of any manufacturing faults occurring, the centrifuge and rotors are covered by
warranty for a period of two years from date of delivery.

This warranty becomes invalid in case of mishandling, damage and negligence and further in case of
usage of inappropriate spare parts and / or accessories or unauthorized modification of the unit.

Technical modification rights are reserved by the manufacturer in respect to technical
improvement.

1.2 Installation

1.2.1 Installation of the centrifuge

Page 5 of 36

1.2.1.1 Unpacking the centrifuge

Model Z 513 K is supplied in a palletcarton.
Remove the strap retainer, open the carton, remove the cover carton and the centrifuge. The instruction
manual must always be kept with the centrifuge.

1.2.1.2 Space requirements

The centrifuge should be installed on an even and solid surface, if possible on a laboratory

cabinet / table or some other solid vibration free surface.

In order to enable a safe and smooth operation, level the table of the centrifuge with a spirit level.

The centrifuge must be placed in a way, that there is a minimum space of 30 cm on each side of the unit
in order to ensure necessary heat dissipation.

Do not place the centrifuge next to a window or a heater, where it could be disposed to excessive heat,
because of the obtainable chamber temperature is referenced of a average room heat of 23° C.

Safety regulations require that the safety area of 30 cm around the unit is marked in order to indicate
that neither hazardous substances nor persons should be within this area during centrifugation.

Z513K_V1.13 © HERMLE Labortechnik GmbH



1 PRODUCT DESCRIPTION

1.2.1.3 Installation

Follow these steps:

+ Check whether power supply corresponds with the one named on the manufacturer's rating label
which is mounted on the rear panel.

* The line voltage circuit breaker is max. 16 A (type K) slow release for commonly used instruments.

* In case of emergency, there must be an emergency switch off installed outside the room in order to
disconnect the power supply of the unit.

* Remove the transport spacer blocks from the motor shaft (see chapter 2.2.2).

The socket for the power cord must be easy to reach respectively easy to disconnect!

Page 6 of 36 Z513K_V1.13 © HERMLE Labortechnik GmbH



1.3

1 PRODUCT DESCRIPTION

Technische Daten

Manufacturer HERMLE Labortechnik GmbH

Type / Model Z513K

Dimensions

Width 79cm

Depth 73 cm

Height 46.5 cm

Weight 140 kg

Noise level (max.) 67 +2,0 dB (A)

Max. speed 12.000 rpm

Max. volume 4 x 1000 ml

Max. RCF 16.904 x g

Admissible density 1,2 kg/dm?

Admissible kinetic energy 31.000 Nm

Electrical connection AC 230V /50 Hz 1ph 120V /60 Hz 1 ph
Current 9A 15 A
Connected load 1980 Watt 1800 Watt

Interference suppression

VDE 0871, Funkentstorgrad B

Test obligations (BGR 500)

yes

Ambient conditions (EN/IEC 61010-1)

-Environement

-High

-Ambiente temperature
-Max relative hum idity

-Overvoltage category
(IEC 60364-4-443)
Degree of contamination

for indoor use only
use up to an altitude of 2000 m above MSL
2°Cupto35°C
max. relative humidity 80 % for temperatures up to 31 °C,
decreasing linearly to 50 % relative humidity up to 35 °C

2

Class of protection

Not suitable for use in hazardous environements

EMV EN/IEC FCCClassB |EN/IEC FCC Class B
Interference emission, noise 61326-1 61326-1
immunity Category B Category B
To be filled in by purchaser:
Inventory-No.:
Check-No.:
Location:
Maintenance contract:
Your service department HERMLE Labortechnik GmbH
Siemensstrasse 25
78564 Wehingen

Phone: +49-7426 / 96 22-17

Your agent
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1 PRODUCT DESCRIPTION

1.4 Conformity declaration

EG Konformitatserklarung
EC Conformity Declaration

C€

Hermle Labortechnik GmbH - Siemensstr. 25 - D-78564 Wehingen — Germany

Das bezeichnete Produkt entspricht den einschlagigen grundiegenden Anforderungen der aufgefiihrten EG-Richtlinien und Normen.
Bei einer nicht mit uns abgestimmten Anderung des Produktes oder einer nicht bestimmungsgemafien Anwendung verliert diese
Erklarung ihre Glltigkeit.

The Product named below fulfills the relevant fundamental requirements of the EC directives and standards
listed. In the case of unauthorized modifications to the product or an unintended use this declaration
becomes invalid.

Produkttyp
Product type

Laborzentrifugen mit Zubehor nach ,,IVD (sonstige Produkte)”
Laboratory centrifuge with accessories to “IVD (other device)”

Typenbezeichnung
Typ designation

Z206 A; Z 233 M-2; Z 306; Z 326; Z 366; Z 383; Z400; Z 513;
Z 216 MK; Z 32 HK; Z 326 K; Z 36 HK; Z 383 K; Z 400 K; Z 513 K

Einschlagige EG-Richtlinien / Normen
Relevant EC directives / standards

RL 98/79/EG ; 2006/95/EG ; 2004/108/EG
EN 61010-1:2011-07; EN 61010-2-020 :2007-03; EN 61010-2-101:2003-09
DIN EN ISO 14971:2012-10; DIN EN ISO 13485:2012-06

5 -

Wehingen, den 01.10.2012 Alexander Hermle

Geschaftsfiihrer, Managing Director
Konformitatserklarung Gerate IVD 03-2012
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2 OPERATION

2.1 Installation of rotors
2.2.1 Mounting and loading angle rotors

Clean the motor shaft as well as the rotor mounting boring with a clean, grease-free piece of cloth.
Place the rotor onto he motor shaft, ensuring that the pin aligns correctly with the rotor slot
(see photos 1 and 2).

For reasons of safety you should check the correct position of the rotor before each run!!

Photo 1: correct

Photo 2: wrong
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2 OPERATION

Hold the rotor with one hand and secure the rotor to the shaft by turning the rotor nut (1)
counter-clockwise. Tighten rotor nut with enclosed allan key (see photo 3).

Photo 3

It is allowed to operate e.g. a 8-place-rotor with 2 or 4 loaded tubes only. But the loaded borings must be
opposite each other.

Photo 4: wrong Photo 5: correct
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2 OPERATION

ATTENTION:
Before operation, secure the rotor lid to the rotor by pressing the snap connector lightly onto
the rotor nut. Take care the lid is correctly placed into the guide.

Photo 6

2.1.2 Mounting and loading swing out rotors

Clean the motor shaft, as well as the device hole of the rotor with a clean and fat free cloth. Put the rotor
to the motor shaft (take care that the cross pin is sitting right to the driving disk of the rotor) (s. photo 1
and photo 2).

Hold the rotor with one hand and secure the rotor to the shaft by turning the rotor nut (1)
counter-clockwise. Tighten rotor nut with enclosed allan key (see photo 3).

The charging of the buckets and the adapters must be done appropriately figure 7 and figure 8.

In principle swing out rotors may be taken in operation first if all buckets or racks are put into the rotor.
The bolts at the rotor must be easily greased with silicone grease.

The glasses have to be filled evenly by eye and put into the drillings or tube racks. The weight difference
of the loaded buckets should not exceed approx. 6 gramme.

It is allowed to operate e.g. a 4-place-rotor with 2 loaded buckets only. But the loaded borings must be
opposite to each other. Make sure that the unloaded buckets also be put inside the rotor (see Figure 7
and 8).

Photo 7: wrong Photo 8: correct
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2 OPERATION

Overloading of rotors

The maximum load permitted for a rotor, which is determined by the manufacturer, as well as the
maximum speed allowed for this rotor (see label on rotor), must not be exceeded.

The liquids the rotors are loaded with, should have an average homogeneous density of 1,2 g/ml or less
when the rotor is running at maximum speed.

In order to spin liquids with a higher density, the speed has to be reduced according to the following
formula:

1,2
Reduced speed nes = |/ —————— x max. speed (Nmax) Of the rotor
higher density
Example:
1,2
Meds = |/————— x 4.000 = 3.360 rpm
1,7

In case of any questions, please contact the manufacturer!

Removing the rotor

Take off the lid of the rotor. Hold the rotor with one hand. Release the rotor nut with the included allan
key by turning it clockwise.

ATTENTION:

Do not operate the centrifuge with rotors or buckets which show any signs of corrosion or
mechanical damage.

Do not operate with extremely corrosive substances which could damage the rotor and buckets.

2.2 Operation

221

222

Page 12 of 36

Power switch / Main fuses

The power switch is down below on the left side of the unit. The main fuse of the centrifuge is on the
backside at the power inlet.

After switch on the centrifuge the displays on the control panel will flash up.

The disconnection from the network just happens by unplugging the main plug.

Lid release

When the green control lamp on the key ,LID* (4) is flashing, the rotor is standing still and the lid of the
centrifuge is ready to open.

Press the key ,LID%(3) (see photo 9), and the lid will open automatically. While the lid is opening itself it
appears the word “OPEN” in the actual value display (see photo 9).

After approx. 6 seconds the word disappears in the actual value display and the lid can be opened.

Z513K_V1.13 © HERMLE Labortechnik GmbH



Photo 9

223

224

Page 13 of 36

2 OPERATION

Actual Value Display 4 3

Lid lock

After mounting and loading the rotor correctly as described, the lid may be closed.
Please proceed as follows:
e The lid must only be lay down slightly until you feel that the lid will be tightened.
e Afterwards the lid will close automatically within 6 seconds.
While the closing of the lid it appears the word ,CLOSE® in the actual value display.
(see photo 9)
e Assoon as the lid is closed correctly the word ,CLOSE* disappears in the actual value display.
o When the control lamp (4) on the key ,LID* flashed up, the centrifuge can be started.
The centrifuge may only be started with closed lid (Lid lock according to BGR 500; Chapter 2.11; Part 3).
As soon as the rotor starts, the control lamp (4) on the key ,LID* turns off and an opening of the lid is
impossible.
If the control lamp (4) on the key ,LID* flashes after pressing the "START" - key, you have to open the lid
once again. This safty precaution shows the end of the run.

Pre-selection of speed / RCF-value

With the key "SPEED/RCF" (7) you can switch between speed and RCF-value to be shown in the
display. The green control lamps (8) indicate, which mode is activated.

Select the desired mode. With the speed potentiometer (4) you can pre-select the speed/RCF-value in
steps of 500 or you can change the values during the run.

With the speed potentiometer (5) you can pre-select the speed/RCF-value in steps of 10 or you can
change the values during the run.

The pre-selected value is indicated in the nominal value display (1). The actual speed is indicated in the
actual value display (2).
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2 OPERATION

The pre-selected speed should not be higher than the max. speed of the rotor. If the pre-selected speed
is too high the nominal value display (1) flashed after approx. 200 rpm. (see photo 10). However the
centrifuges accelerates only up to the maximum speed of the placed rotor.

The maximum speed of the Z 513 K is 12.000 rpm.

2 8 7 1 4 5

Photo 10

Max. Revolution per minutes of the valid rotors Z 513 and Z 513 K

Rotor Max.
Number Speed

220.70 V06 5.000 rpm

220.70 V05 3.600 rpm

220.41 V04 2.000 rpm
220.78 V02/V04 12.000 rpm
220.80 V02/V04 12.000 rpm

221.11 V01 4.000 rpm

Z513K_V1.13 ©HERMLE Labortechnik GmbH
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2 OPERATION

Pre-selection of running time

Running time is adjustable from 1 to 60 min. with the time potentiometer (12) or continuous.

The running time is indicated in the display (10). The preset running time will be stored after the run.
For continuous run, turn the time potentiometer (12) clockwise to the limit stop.

The display (10) indicates continuous run with two dashes " - -".

You can stop the run by pressing the ,stop” key.

time

——
r awtddern .

Photo 11 10 11 12

Pre-selection of radius correction (IMPORTANT FOR THE RCF-VALUE DISPLAY)

Explanation:

The Z 383 K has an automatic rotor identification. Therefore the control system of the centrifuge knows
the maximum centrifugal radius of the respective rotors to indicate the correct RCF-Values. If you use
adapters it could change the centrifugal radius of the respective rotors.

That the control system of the centrifuge is supposed to calculate the right RCF-Value, the respective
radius must be corrected.

Pre-selection:
Please look up the correction value in the following table under the respective rotor and adapter.

While pressing the key “time/radius® (11) you can adjust your value with the potentiometer (12)
(see photo 11). If you press the key “time/radius® (11) this value is indicated during the run, too. After
release the key “time/radius” (11),the display (10) indicates the running time again.

ATTENTION:
After the key is released the adjusted value is stored and must be readjusted for an other adapter or
rotor.
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Radius correction values of the usable rotors

2 OPERATION

Z513und Z513 K

Rotor- Radius-

number Bucket | Adapter correction Comment

Swing out rotor; 6 Place; R-max. 23,6 cm

221.11 V01 625.000 0

625.001 0,4

625.002 0,4

625.003 0,6

625.004 0,8

625.005 1,6

625.006 0,3

625.007 0,3

625.008 0,2

625.009 3,9

625.010 1,6

625.013 5,8

Swing out rotor; 4 x 750 ml; R-max. 22,0 cm

220.70 V06 614.000 2,0

714.003 0,3

714.004 0,6

714.005 0,6

714.006 0,4

714.007 0,3

714.008 0,6

714.009 0,6

714.010 0,6

714.011 0,6

616.065 0,7

716.016 0,7

716.018 0,5

716.019 0,2

716.020 0,2

716.021 0,2

716.022 0,3

716.023 0,2

716.024 0,4

716.025 0

716.026 0

716.015 0,4

614.040 ohne 3,1
Z513K_V1.13
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2 OPERATION

Z513und Z513 K

Rotor- Radius-
number Bucket | Adapter | correction Comment
Swing out rotor; 4 x 1000 ml, R-max.: 23,3 cm
220.70 V05 614.000 3,3
714.003 0,3
714.004 0,6
714.005 0,6
714.006 0,4
714.007 0,3
714.008 0,6
714.009 0,6
714.010 0,6
714.011 0,6
614.040] ohne 4,4
616.065 2,0
716.015 0,4
716.016 0,6
716.018 0,5
716.019 0,2
716.020 0,2
716.021 0,2
716.022 0,3
716.023 0,2
716.024 0,4
716.025 0
716.026 0
616.060 0
716.045 0,5
716.015 0,4
716.016 0,6
716.018 0,5
716.019 0,2
716.020 0,2
716.021 0,2
716.022 0,3
716.023 0,2
716.024 0,4
716.025 0
716.026 0
Z513K_V1.13
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2 OPERATION

Z513und Z513K

Rotor-
number Bucket

Adapter

Radius-
correction

Comment

Swing out rotor; 4 Place, R-max.:23,4 cm

220.41 V04

617.005

45.5029

717.005

45.5030

717.010

Angle rotor; 6

x 85 ml, R-max.: 10,5 cm

220.78 V02 / VO3 707.000 0
707.001 0,7

707.002 0,7

707.003 0,3

707.004 0,5

707.003+ 0,3

708.001 0,5

707.003+ 0,3

708.000 0,8

Angle rotor; 8 x 50 ml, R-max.: 9,5cm

220.80 V02 / V03 708.000 0,5
708..004 0,4

708.003 0,6

708.002 0,2

708.001 0,2

2.2.7 Pre-selection of brake intensity and acceleration

With the potentiometer (13) (see photo 12) you can choose different brake levels from 0 to 9.
With the level 0 the unit accelerates and brakes slowly and gently. With the level 9 the unit

accelerates and brakes fast.

Photo 12
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2 OPERATION

Acceleration- and deceleration times Z 513 and Z 513 K (120 V/ 230 V) in seconds

Acceleration values Deceleration values
Rotor - Number Brake level 0 Brake level 9
220.70 V06 88 744 85
220.70 V05 36 313 47
220.41 V04 20 79 20
220.78 V02/V04 78 247 34
220.80 V02/V04 48 192 33
221.11 V01 48 436 44

2.2.8 Pre-selection of temperature and pre-cooling
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The requested sample temperature can be pre-selected in 1°C increments in a range from
-20°C to +40°C. (see photo 13)

Photo 13

16 17

Pre-selection of temperature:

15

14

The temperature can be pre-selected with the potentiometer (14).
The pre-selected temperature is indicated in °C in the nominal value display (15).
During the run the actual test temperature is indicated in the actual value display (16).

Z513K_V1.13
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2 OPERATION

Lowest temperatures Z 513 K (120 V /230 V)

Rotor at max.
Number Speed
220.70 V06 +14°C
220.70 V05 +4°C
220.41 Vo4 -22°C
220.78 V02/V04 -6°C
220.80 V02/V04 -8°C
221.11 V01 +9°C

Air temperatur: 23°C
The absolute end temperatures know due to be subject to fluctuations of +2 degrees C of performance
tolerances of the cooling circuit.

The deepest test temperatures are dependent on the room temperature. If the room temperature rises, then the
deepest test temperature to be reached also rises.

Pre-cooling:

In order to avoid considerable temperature deviations at the beginning of a run, you should pre-cool
the centrifuge together with the rotor, the buckets, etc.

For pre-cooling, please proceed as follows:

* Insert rotor, buckets and adapters correctly (see chapter 2.1).

* Pre-set the requested temperature and close the lid of the centrifuge.

* By pressing the key ,precool” (17) (see photo 13) the centrifuge starts. The unit spinns up to 20 % of

the adjusted speed in order to shorten the pre-cooling process. Within 10-15 minutes the centrifuge
should reach the pre-selected temperature. Now you can insert the samples and start your actual run.
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2.2.9 Keyboard - Starting the centrifuge — "QUICK"-key

1 Key "QUICK": For short spins
Centrifuge is running as long as you hold the key.

2 Key “LID“: To open the lid of the centrifuge.
Control lamp indicates the correctly closed lid.

3 Key "START": To start the pre-set run of the centrifuge.

4 Key "STOP": To stop the centrifuge before the pre-set
operating time has expired or to stop the centrifuge at
continuous run.

Photo 14

Starting the centrifuge

Insert a correctly and fully loaded rotor and tighten it to the motor shaft. Close the lid of the centrifuge.
As soon as the control lamp at the key “LID”is flashing, the centrifuge run can be started. Therefore
press key "START".

ATTENTION: The rotor has to be checked and / or tightened previous to each run!

"QUICK" —Key - Short runs

For short centrifuge runs you can start the run with key "QUICK". Press the key "QUICK". The centrifuge
starts and runs as long as you hold the key "QUICK". The running time is shown in the display "TIME"

in seconds.

"STOP" -Key

Press the key ,STOP*, to break off the centrifuge run.

The unit decelerates then with the adjusted brake intensity. The brake intensity can also be changed
during the deceleration.
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2.2.10 Storage of programs
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pragram murmory

1 Key ,up“: tocall upand count forward

the storage numbers
up

2 Key ,store: to store and leave the
program mode

o 3 Key ,down*: to call up and count backwards
the storage numbers

Photo 15

Storage of runs:

Insert a correctly and fully loaded rotor and tighten it to the motor shaft. Close the lid of the centrifuge.
Pre-select the desired run parameters, as i.e. speed and running time.

Press the key ,START*

As soon as the actual speed display indicates more than 200 rpm the run can be stored.

Press the key ,UP* or ,DOWN". The storage number is indicated with the numbers 0 to 9 in the actual
value speed display.

Press the key ,UP* or ,DOWN* that long until the desired storage number is indicated and then press
the key ,STORE®.

Now the actual speed display indicates on the right side the rotor type of the indicated program. (see
photo 16)

If the display indicates the rotor type 0, this storage number is free.
To store the run press the key ,STORE* and hold on for 3 seconds. The actual value display flashes
as long as the storage lasted.

Recall of stored programs:

Press the key ,UP* or ,DOWN". The actual value display indicated on the left side the program number
and on the right side the rotor number.

spwed rpeny e

Photo 16

Select with the key ,UP* or ,DOWN* the desired and stored program number.

The display indicates a rotor number. Place this rotor in the centrifuge. ( see. point 2.1). Close the lid of
the unit and press the key ,start".

The centrifuge is in the program mode.

You can stop the run at any time by pressing the key ,Stop*.

While running in the program mode the potentiometers are out of function.
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Leave the program mode:

The centrifuge is in the program mode and indicates the program number as well as the rotor number on
the actual value display. Open the lid and press the key ,STORE" for 3 seconds. If the program number
and the rotor number have disappeared, the centrifuge can be operated as usual.

Overwrite of a program:

Insert a correctly and fully loaded rotor and tighten it to the motor shaft. Close the lid of the centrifuge.
Pre-select the desired run parameters, as i.e. speed and running time.

Press the key ,START*

As soon as the actual speed display indicates more than 200 rpm the run can be stored.

Press the key ,UP* or ,DOWN". The storage number is indicated with the numbers 0 to 9 in the actual
speed display.

Press the key ,UP* or ,DOWN* that long until the desired storage number is indicated and then press
the key ,STORE®.

Now the actual speed display indicates on the right side the new rotor type of the indicated program.
(see photo 16)

If the display indicates the rotor type 0, this storage number is free.
To store the run press the key ,STORE* and hold on for 3 seconds. The actual value display flashes
as long as the storage lasted.

You can not erase a program but just overwrite.

2.3 Thermal behaviour

2.3.1 Temperature adjustment
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The temperature adjustment with sensor, refrigeration system and processor control is designed that
way, that the set temperature is reached within the shortest time possible. During this adjustment period
it is possible, that the temperature varies above or below the set temperature (see figure 17).

These variations depend on rotor, temperature and speed.

In case you want to process samples which are very temperature sensitive, you have to pre-cool the
rotor, buckets and tube racks to the requested temperature (see chapter 2.2.8).

temperature

pre-set temperature N

time

Photo 17
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2 OPERATION
2.4 Safety features
2.4.1 Imbalance detection

In case of the rotor not being equally loaded (see chapter 2.1.1), the drive will turn off during
acceleration. The rotor decelerates to stand still. The actual “SPEED” display indicates “ERROR".

When error message "1" appears in the actual "SPEED" display, the weight difference of the samples
is too huge. Weigh out the samples exactly.

Load the rotor as described in chapter 2.1.1.

When error message "2" appears in the actual "SPEED" display, there could be following reasons:

* The imbalance switch is not correctly adjusted.

 The imbalance switch is defective.
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3 MAINTENANCE

3.1 Service and maintenance
3.1.1 Maintenance and cleaning
Maintenance:

Maintenance of the centrifuge is confined to keeping the rotor, the rotor chamber and the rotor
accessories clean as well as to regularly lubricating the rotor insert bolts of a swing out rotor (if
available).

Vaseline, available in nearly each store, is the most suitable lubricant. The Vaseline must be free of resin
and acids. Lubricants containing molycote and graphite are not allowed.

Please pay special attention to anodized aluminium parts. Breakage of rotors can be caused even by
slightest damages.

In case of rotors, buckets or tube racks getting in touch with corrosive substances the concerned spots
have to be cleaned carefully.

Corrosive substances are for instance:

+ Alkalis

+ Alkaline soap solutions

+ Alkaline amines

+ Concentrated acids

+ Solutions containing heavy metals
+ Water-free chlorinated solvents

+ Saline solutions, e.g. salt water

Cleaning:

Thorough cleaning not only has its purpose in hygiene but also in avoiding corrosion based on pollution.
In order to avoid damaging anodized parts such as rotors, reduction plates etc., only pH-neutral
detergents with a pH-value of 6-8 may be used for cleaning.

Alkaline cleaning agents (pH-value > 8) must not be used.

After cleaning, please ensure all parts are dried thoroughly, either by hand or in a hot-air cabinet
(max. temperature + 50°C).

It is necessary to coat anodized aluminium parts with anti-corrosion oil regularly in order to increase their
life-spans and reduce corrosion predisposition.

Due to humidity or not hermetically sealed samples, condensate may be formed. The condensate
has to be removed from the rotor chamber with a soft cloth regularly.

The maintenance procedure has to be repeated every 10 to 15 runs, but at least once a week.
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3 MAINTENANCE

Glass breakage

With high g-values, the rate of glass tube breakage increases. Glass splinters have to be removed
immediately from rotor, buckets, adapters and the rotor chamber itself. Fine glass splinters will scratch
and therefore damage the protective surface coating of a rotor.

If glass splinters remain in the rotor chamber, fine metal dust will build up due to air circulation. This
very fine, black metal dust will extremely pollute the rotor chamber, the rotor, the buckets and the
samples.

Disinfection

In case of infectious material spilling into the centrifuge, the rotor and rotor chamber have to be
disinfected right after the run. Rotors may be autoclaved at a maximum temperature of 121°C, except
rotor 220.58 V08, which must not be autoclaved.

The rotor and rotor chamber should be cleaned with a universal, neutral disinfection agent, e.g. on
formalin base. A disinfection spray is most suitable in order to easily reach all difficult to access spots.

ATTENTION:

Before applying any other cleaning resp. decontamination method than recommended by the
manufacturer, contact the manufacturer to ensure yourself, you would not damage the unit or
the rotor by applying the designated method!
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4 TROUBLE SHOOTING

4.1 Error messages: cause / solution
Preface:
The error messages are listed to help localize possible errors faster.

The diagnose referred to in this chapter may not always be the case, as they are only theoretically
occurring errors and solutions.

Always, please keep us informed about any kind of error occurring, which is not listed in this chapter.
Only through your information we are able to improve and complete this instruction manual.

Many thanks in advance for your support.

HERMLE Labortechnik GmbH

4.2 Survey of possible error messages and their solutions
421 Lid release during power failure (Emergency Lid Release)

In case of power failure or malfunction, the lid of the centrifuge can be opened manually in order to
protect your samples.

Please proceed as follows:

e  Switch the centrifuge off and unplug the power cord.
At the left side of the centrifuge housing find to be a plastic stopper.

e Remove this plastic stopper.
Behind this stopper there is a hexagon nut.

e Take the delivered box spanner , put him into the hole and lock the box spanner with the
hexagon nut.

o Now turn the box spanner to the left side up to the limit.
ATTENTION: Just turn to the limit, don’t tighten the nut.

o Now open the lid of the centrifuge.

o Turn the hexagon nut back to the start position up to the limit.
Switch the centrifuge on again, for go on working.

Photo 18
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4.2.3
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4 TROUBLE SHOOTING

Description of the error message system

The error message is shown in the "SPEED" display through particular figures (see photo 19).
There is a distinction between two different kinds of errors.

The digits in the "SPEED" display have the following meaning:

* Error No. 1 - 49 (forced stop)

In case of one of these errors occurring, the rotor decelerates from pre-set speed down to 0. As soon
as the rotor stops, the error message can be reset by opening and closing the lid of the centrifuge.

* Error No. 50 — 99 (emergency stop)
In case one of these errors occurring, the frequency converter switches off. This means, the rotor stops
without applying the brakes. To reset the error message you have to switch off the unit and turn it on

again (power switch).

In case the unit stops due to an error indication, you should restart the unit to check whether the error
occurs again.

The error message figures not listed in this chapter are currently not in use. They are reserved for future
use in completing the error message recognition program.

Example: figures are flashing

speedd rpeny  red

8 speed

re#

Photo 19

Error messages

Error No. 1: Imbalance

+ Cause: Incorrect loading of the rotor (see chapter 2.2.1)
+ Solution: Balance your samples

* Cause: Incorrect adjustment of the imbalance sensor

+ Solution: Imbalance sensor has to be re-adjusted

(call service department)

Error No. 2: Permanent imbalance signal

+ Cause: Incorrect position of the imbalance sensor
* Solution: Imbalance sensor has to be readjusted
(call service department)

« Cause: Imbalance sensor is defective
+ Solution: Imbalance sensor has to be replaced
(call service department)
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4 TROUBLE SHOOTING

Error No. 11 Temperature sensor

« Cause: Heating system failure
* Solution: Call service department
« Cause: Temperature sensor is defective

+ Solution: Call service department. Temperature sensor has to be changed.

Error No. 25: Power failure
+ Cause: Power failure while rotor was in motion

+ Solution: Open and close the lid of the centrifuge, restart the unit;
check contact of plug in (loose contact)

Error No. 36: Relay of the frequency converter cannot be released / lid cannot be opened

* Cause: Power board malfunction

* Solution: Call service department

+ Cause: Lid of the centrifuge is jammed

+ Solution: Open the lid of the centrifuge manually when rotor is at stand still. Grease the lid lock

slightly. In case this error occurs again, call service department;
check coil of lid lock

+ Cause: Lid lock is defective

+ Solution: Call service department, replace lid lock

Error No. 50 / 51: Memory failure

* Cause: Internal or external memory failure

+ Solution: Restart the unit. In case this error occurs again, call service department;
replace control panel

Error No. 55: Over speed

+ Cause: Speed sensor is defective

* Solution: Restart the unit. In case this error occurs again, call service department.
possibly loose speed magnet, fix with super glue

Error No. 60: Engine speed sensor signal is missing

+ Cause: Speed sensor is defective or cable breakage at speed sensor, possibly lose magnet

+ Solution: Call service department;
check speed magnet, fix with super glue

Error No. 70: Converter interface

+ Cause: Communication of regulator, power board, interface cable and converter failed.
* Solution: Call service department
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4 TROUBLE SHOOTING

Error No. 82: Cut off power board - frequency converter

« Cause: Over current or under voltage due to power supply fluctuations

* Solution: Restart the unit, take care the power supply is stable

Error No. 83: Preset speed cannot be reached

« Cause: Preset speed cannot be reached

* Solution: Call service department

Error No. 84: Over temperature frequency converter

+ Cause: Frequency converter cut off due to over temperature

+ Solution: Take care, there is enough space around the centrifuge for heat dissipation

Error No. 85: Over temperature motor

+ Cause: Temperature protection switch of motor turns off

* Solution: Take care, there is enough space around the centrifuge for heat dissipation.
Motor mounting is defective, replace motor

Fehler Nr. 87: Converter Release

* Cause: Converter don't drive the motor.

+ Solution: Check cable, internal conduction error

Check configuration of the control panel
Converter is defective. Call service department

Error No. 90: Emergency switch off lid lock

+ Cause: The lid of the centrifuge has been opened while centrifuge was running
+ Solution: Close the lid of the centrifuge. DANGER OF ACCIDENT!

+ Cause: Control switch of lid lock is defective

+ Solution: Call service department

Error No. 94: Voltage drop during the run

+ Cause: The voltage supply drops under the limit for a little time

+ Solution: Wait until the stand still of the rotor.
If the green control lamp ,LID* flashes open the lid of the centrifuge.
Restart the centrifuge.
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5 RECEIPT OF CENTRIFUGES TO REPAIR AND DISPOSAL

5.1 Receipt of centrifuges to repair

In case of returning the centrifuge for repairing to the manufacturer, please notice the following:

The centrifuge must be decontaminated and cleaned before the shipment for the protection of persons,
environment and material.

We reserve the right to accept contaminated centrifuges.

Further on all costs occurred for the cleaning and disinfection of the units will go to the debit of the
customer’s account.

Thank you for your cooperation!

Enclosure: Retraction form (see page 32)

5.2 Disposal
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Please take care that you comply to the respective legal regulations when you dispose of the unit.
According to the directive 2002/96/EG (WEEE) all units delivered after the 13.08.2005 must not be
disposed of with the domestic waste. This unit belongs to group 8 (Medical Units) and is ranged in the
Business-to-Business-Field.

This symbol of the crossed out garbage bin points out that the unit must not be disposed of

with the domestic waste.
Please also note that the disposal regulations may be different in the particular EU-

Countries.
I Should occur any questions about this matter please contact your distributer.
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Decontamination certificate at goods return delivery

Enclose at all returns of equipment and assemblies absolutely!

The completely full declaration about the decontamination is prerequisite for the assumption and further processing of
the return. If no corresponding explanation is enclosed, we carry out decontamination with costs at your expense.

Please fill out in block capitals:

Surname; last name:

Organization/company:

Street:

ZIP CODE:

Telephone:

E-mail:

place:

fax:

Pos.

Crowd

Decontaminated object

Serial number

Description/comment

1

2

Are these the parts listed above in touch come with the following substances?

Health endangering watery solutions, buffers, acids, alkalis;
Potentially infectious agents;
Organic reagents and solvent;

Radioactive substances;

............ O Yes O No
................................................................... O Yes O No
................................................................. O Yes O No
Ow«.OB..0Oy..0OYesONo

Health endangering Proteins; ... ... O Yes O No
DN A e O Yes O No
These substances have reached the equipment/assembly? .............................. [ Yes O No

Which one if yes:

Description of the measures for the decontamination of the listed parts:

| confirm the proper decontamination:

Company / dept.:

Signature of the authorized person:
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place and date:
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Accessories Z216MK

Part No.:
C0216-24/H

Part No.:
COX1e-30H

Fart No.:
COZ216-a4

Angle

o B W 1.5 Dard

CO216-a8

Fart No.:
Co216-64

fixed angle

Specifications/Adapters
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Accessories Z206A

Part No.:
Co200-96

Part No.:
CO200-97

Part No.

CO200-18

ARNESE PELAET O B STl

fixed angle

Specifications/Adapters
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Specifications/Adapters
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Part No.:
C0323-81

[ELHE il LR = 3]

Part No.;
CO300-96

Part No.:
CO300-97

C0252-87
C0252-87TH

Part Mo.:
C0252-55

Angle motor 34 & 159073 Gmil, 24

brpaly 4%

Accessories Z300/K

KL

i

ed angle

Specifications/Adapters
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Part No.:
Co32¥3.72

Part No.:
Co300-16

a 1 1 FREFERLASE

Part No.:
CO300-50

B b - |

Fart No.:
Co300-15

Accessories 2300/ K

swing-out

Specifications/Adapters
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Accessories Z306

swing-out

Specifications/Adapters
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Accessories Z306

Part No.:
Cod3&-19

Part No.:
CO32e-96

AREE pEne 12§ 15

C0326-24
C0326-24H

Angha rotor; 24K L

Aighe! 40

fixed angle

Specifications/Adapters
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Accessories Z36HK

swing-out

Specifications/Adapters
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Accessories Z36HK

Part No.:
CO036-175C

MngE 8%

Part No.:
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B Bl g
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Fart No.:
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e T s e

Specifications/Adapters
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Accessories Z366

Specifications/Adapters
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Accessories Z366

fixed angle

Specifications/Adapters

Part No_- wroiber ki i e S50 ED Parl N Tebe Aadin @ [rmem)
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RCFwalue: 1007 m g CD0AE JIC  SDevd conical. iy 92 114
max radigd: 14,9 em COM-TED 2w A0, rfeand, pfE JBD L
COE G-I S bhevd remendd, plej?  B6AD B
CDS3E-2iF Ax LB, oyl ilw &
e g npe gl [ 1] ¥
S PN e R Fart k= Tt Bachs B mm]  Lengih {minmas)
decRiar oo moes 40VEID  no adapler E-3f2 Dml pLLe L=
Milx Afed: LI KK T
RCFvalue 15,77 Tng
man s 1.0 o
Part No.: acceberanon in sec 307300 Fam fo Tk Backy @ [rem
HE e deceharation in sec 45078 Lt D450 SmL. gkiG B
Co003e-23 ma peed 20,0000 Fpm C1206 0.4/0.25ml. phs8 B0
e’ FlF walue: 29 06E 0 g CiREd O.EmiL thermial Cpcbng, G0
wrofor: 13 0 1 570 Derd e daediuy B Em pi'h
Anghs: 3 oy edapder L5 Bl 11.8
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CO036-19 derelerution bn fe BOMSY  COIO0-10 18mL round, phid 130 L L
e e apesd: 4, S0 dpm EOIGO-1TA oo mlapdes is 5.7 130 e e P L]
AP wobur: § 8% a g ard Eed, pikl
Rabe roshod 3 & Tl e i 17% o
gl 15
Part No.: MOOE IR WA BVSO0 Par Mo Tiokoy Baghs @ f=mi Le=gth {menmas
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ROF vk 15556 5 CoaG0 San  S0ml pifd =24 105
mas radusy 115 cm CONBO-D  SOml coneds), piyl o 18
A roaodT b B Lo e man 15ml eoreca], pRyE iri 141
fngie: 3 na ssaprer Eiml £ ] EE]
sorelermmon i el Fait e Tubwr Rachs @i f=m}  Lergih dmen/mas)
degeleration mwec: BLR00  OO0ED-3AC A%mil, phfT 1r.o 184150
o kpwerd: 120080 i LRI LMD Wi, kT 0 100
APl 10 801 w g COIEDBA  $0ml, pkfd ] 105
mam radigs: .2 o DIEE-3D S0l cgevkcnl, pbyfT .0 118
CEI 0 15 conkcal, plfE 17.0 120
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Accessories Z400/K

swing-out

Specifications/Adapters

Part Na.: Btk bR IS o R 69120 P e T it LBk W Gmasty LAt | )
. deceberation in sec: 58100 CORAY-TE0®* | w S00mL bomle, pa2 [2al1] 138
CO3B3-T5 : max ipted LS00 B COONITME DaatOmLbomMLeWd  BLO 110130
! WOT Wl : 3,540 i COIRY-TSC* 7 5 SOl ennicwl, il ¢ B 141
mas ragus 186 Tm COIEE-750 5= Herd conmal gl ZES 10
COONR-TRA, B2 LEmL oohices, piT  TRD 130
COIAN-TSF 20w 1Omi, plid 165 10

COJES-THG 19 n B mi phi2
CUNE-FU 2k LA20mL, Bl 1.0 £

COIAY-TSH  § i missnplaey & EBIFETY hegiieed
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"iepleng Il diee s raof BE OMINE-TSL pmiling lid

Frinr uer wnth COBEY- TSRO0 rOaas. 7508 hanis v el
Part No.: Eeglarinan inspe WHE0  Fartho Tistes Racion @immil  Leegih brrendmoasd
[ 4 ; 5 deceleranon in e 30060 CONDE-BR  RLL eahitalidnusd, iro 120
- rategl s e 4,000 e pLfE

] WOF ke 31889 ful rid W 1] %, Tmil, pduis 118 P10
rraa radass: 47T cm CDF =] embisa far 003

[ L2 & TSmm], plfLE

Part No.: sralerason e JBTED  Pari e T Bacin Bimei  Leegih ferangman)
CO400-15 [ iCabar g i ded, M0  DDIDD-178 ¢omb edapl for 5. T 130 TOFE0, Ty 105
o s perra i GO0 e il 10, plG
L RCFvaker; BT np COIR0-10 LAmi, pil

il g IRECM

ORI W a0 ME'ED Pt N Tislsk MECkE i |aading hesght: Ames
AecaleraBan in e MY ODEMLAOE A8 E S pkll max lnadieg welght 350
rruan g 8 S0 rpm
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Py irosti Mally ibbried plals
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Accessories Z400/K

fixed angle

Specifications/Adapters

Pare Ma.- ] SCEEIETAIGS iR e 25T et R Tuikie A5 B imm|  &aEsh ks
C03171-81 decel eramion b see BOAT COMO0-1TA  coms stapy deer 5, T 138 e, 95118
rroan ape, 3 0 E uf 10mL. il
ACFwulue LASEST2ag  COB30-10  15ml phk/a 1140
Mgy poior; M & 15l e el 10044 om
L] . C
Pl 1 L T e Y | Fail Mo Tulre Ratin B imm)  Length [reindeias)]
Aecn lefalan in e B 2% COROE-ATA podvd edapd Ao S, T 130 %S, Fa11S
rmua cpewd. G000 e w=ad 10m1, pkfi
B Foiyibin 4 1ER 0 Do ¥-30 1. 5mL gk 110

max radeas 1A &m

Fart No.: worimatim b v 2IME Part M, Tubwr Ragki @ imm}  Lengkh froain/man|
C Db BT W i DR Cop -8 FES R S D LT 170 ik
C0300-57 mam speed) 6,000 mm g
RCE-yatue: LEGN v g COREI-58 5wl ol 1.0 Ta/120
P00 Fandiec 87 o L0 el | ke Tor GO 3l
Ll m Phrmm) pir 14
o pdaplet 50 conigal v 1055130
Ly al iman wered. - JRE no Edapner S0 rossnd kel 5115
Part No.: seeelaraiion n e J4TT Part Mo Tuibe Raciy 2 mm|
B, i deCESeation nsec TSI CIAE [ T T T Hi
Eﬂi.ul a-? ' s pasrt |3 SO0 e C1EDG DA TFmL phs A
C0252-87TH RFoyadue: 173104 5 ciz Do thermad cycling. 6.0
[ tically jealed] o i B% o LA
fud gl 051700l 158
BEFPRSTANAR if weee B i*aim Mn T ks Bimem
it Fe b b sl AV [ OUFOLEmL, e [ Kx]
s jpaedd; 13,500 rpm CI170%™ a0 25mi, pi'h B
RCTwabhue 17,1100 g Cirzi* tlmblibermasnlng. o
s ¢ lius. B4 win phL
“andy BE b 152 0mL it oo lagher  L5F20mL 11.0
Part No.- F f RDCEkETaion in st PAFNT Par o Tuibar Rarid B [
\ deceleraton nwsc LT 13048 A Emi, gl 21
C0252-5 [ riaa ppeped; 13500 g C120& B A 35l g [ )]
ACF-ypkes 1A ALTAATNINE T1000 Ddml themal fyclng. &0
o radess: T 1K o phl
TEFE & T esed bR e gl LGSR Ol 118
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Accessories Z383/K

swing-out

Specifications/Adapters

Part Na.: .‘ Bl bR PR o AP SN PRt b [IT g TTa] Vi) LEAEIR | R )
038375 __ ‘ deceleraton in e 40040 COMEY-TEO®* | w S00mL beile, pud Sali] 136
oy i r s ket A5 rpem EOIRR-FAL 1= Jiaml bafth, gl ] 1804320
! ROk 8, 200w § COIAY-TSC* 7 = SOl envnioml, pi F L 1341
s radirs: 308 om COMEY-TEE 8 m%0erd conial phfl  2ES 1.3
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CONAS-THG 19 p BfTmL phi2
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1 deepard plane, ph'l
"implng b2 dopgn ek BE CoIuy-rul pmali~gg lid

*far use with COGES- 7000 OOIA3-TS08  hamls, S00mI, gl
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=@ et abhgn in el BT COI17-BA PRl e LTS IrQ 120
[ = 2 1
C0400-50 5 "] T mis Geed 1% P
; i RELvabm: 15 5ug futiied L 1] 5Tl plhsE NG FE13
Tyl rdaiE; 17, T Lim COIM0-4] ko 1o O3 T-59

[ L3 & Fhmm], gl e

Part Mo.: i rrler st i 30 Pari Ne, Tut= Racks Pimed  Lengih fmingma
CO400-15 deceleration i s 1047 COIN0-ATA  combadapliors, 7 k0 Foif, s
T B il man wpprct- % 000 rpm s 10, phyti
! RCEvabes: 5. 1% u p COIR0-30 L Sl pigd

il el IRECm

sew b amasn i 0 Pt Tuiber Raedey max lnaring megptn SRmes
Heevieranan in e 15080  COAM)-508 48 x LSmL. g7 mas hding veeight 51
€0300-16 e it e,
. REV-aba: J ML 0
1253 me FrE radie) 127 om
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Accessories Z383/K

Specifications/Adapters

Part Ba.- ] SCCELETANGS I8 5P 2] Mgt R T sk aEkH @imm|  enEsh sl
C0371-81 deceleranes = vec 185108 COM00-17A  oombo sdaptfor 5,7 050 M 85118

y f 1 rroan aprged, 3 00 E e aml LD pisl
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* by 4 iy .50 Dendl. sdod res saprier  § A Sl 1.0
st ot e 17 Pari by Tl Racks B irmm}
Db e i . 2153 C1E05 D5 ML, pi i o
man speed: 135K rpm 1308 B 5, pl'E 60
RCE-yalue: 14667075 ag C12X1 0. 2ml thermal opiing. B0
b b ol w1 5T Bl i ridia. ToiE G om i
RO g T LA/ Omi 1340
Part No.: 1 srirdetation n v 30 Faii Mo Tube Aagi B (=)
= J : HSEelaTEnes b b OIS Ol 0 MLEmL, phG o
‘:FIIEEI a7 . man ipeed: LT.000 m Clad 0480 25w phi's k.0
Co0252-287H B Fepabu, JT 464 0 g Lot b | f.3mi thermal oxdng, 60
[hrimie ey dealed] PR P 5.5 & T 8
s alapter 152 Ol 118
AW J S
hnglE
Park No.: sreelEration in sec B Pari Mo Tube Ay @imm| Leagah [enieE|
= dafelarahios in sec WVANTY  (OOMOE ©mb pk? ™0 525
C0382-91 e apera 15 000 rpes COBEMTIA 1, plerd 1440 1M
CO382-31H RCF-watue: 26,149 1 g r gdamer  SOmL 1900 105
[hesmietic ety siealed] s i Y & Em
Lerrp al mas isped. TRE
siioheraiioe b sisc: MA Fard No Todnis Anrky Pi=m)  Lengeh D=inma]
it T b s N COE-TeL liéml ph/2 E) 169
CO382-76 Ras wpeed: 15 G0 Fps TGRSl payT irn 103
CO3B2-FEH B Fowatun: 25 500 g

e rwdiun 100 o

[hem et sy ieaded|

aiceksrabon i e B3 PR RS Fiifse i kEd Al=m)  Lengeh [
5 : Satiaration i s LG DO3s0S4D Sl conical, ph'? =5 11E
Co382-78 = vt gk 15,000 rpem CONO-PA  0mhrownd. pkf2 TR0 305
CO3E?-TRH WFowaipe; 25,910 5 g Cilush-ai e, plfe 0 I 100
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Accessories Z326/K

Part No.:
EEIJ-IE-?IE |y e |
COA2E=T 2 jw/a buckein)

Caren = o Guckey

Part No.:
CO326-12

ot el Friched Al <7

Hart No.:
CofZh-16

SRLLES

EEMDO AL MdN 5[

Rk lernmann o e 15100
deceleratan in weo 15/1%0
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WOT- ks 3 AR5 i
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" g aliing Bl dindd et T
TREGE bnd wil®adigl Bucheh

a TR e 1%y 100
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i e A, 500 e
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drcarieratiun in ey 10l
s s £ 500 Fm
RCFvalem: 1. 719w g

mas radus; 111 em

swing-out

Specifications/Adapters

L3 . ] s Hashd B immy  Lesgth frengdmas)
ineeria
ERRE-TI0 1100 plT 20 3128
EORMETIE ]« 40mlcoleal, pdif? TR 116
CORMETIEY  FwiSml eonbenl, phfs 130 131
EORIETIA 1 a15ml cenbcal. ghdT 170 130
CORMLTI &K 10mL, plf? 10 a1
CTIE  &x% Tl pifd RN P ck
EOIO-IIE 515l phfT 110 L
EOEALIIE  pealing B
e garriers
COFI-TEA™ T & 15l ph? 1.0 120
CORME-FH® 3 o S, phif T Fa L1} 116
Fart fén Tubes MEChS i [rm) et ey maa
SO0 110 1w 100mL, plifl 40 o 15
CO300-112 1 n B0l oomicad, g3 3900 118
C=117 1 & 15mL Comical, pifl 1000 10
£0a0d-134 T & 10w rousd, gl 170 10
C0300-115 Tu ¥ Tl vaou, pif2 100 TRACG
COR0-1EY  §ox 1w, pafl 110 &)
Pt Mo b Ranhn rran loadsing hieight: 58 mm
CORIC-CA 4 T, pif] rrun igpding wei: 110 p

" ool BCDeld Mully akiried plalss
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Part No._:
Co036-17

AREIE MDD
A -|:||- 457

Part No.:
C03Z6-24
C0326-24H

|hiremrhir sy il |

AREs AEINE &
Angie: 454

Part No.:
CO03E-23

Part Mo,
CO036-28

Accessories 2326/K

g 35 man speed 1MC

fixed angle

Specifications/Adapters
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Secateratinn inaet 1000
BLLE THLLN I - I.‘I.:l::'
e et B i MLUAED
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B BT a0 I Bl 57130
fefalarahiin ih A 1AM
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Accessories Z326/K

fixed angle

Specifications/Adapters

Part Na._- scceleranion in e LSYE6D Part ha lube ABGE W imm] LeeEh Crind sl
CO036-19 " dereferation insec B0 CONO0-10 1Gmi evurs, pifd g 85115
- Foule gl 4 S0 IR COIO0-17" oS achapd fom 5.7 pE ] TG, W1
FoLF w2 AET AT 6 B B 1L ok
Argle rodor; B0 15mil rrain iy B0.8710.8 om
Part No.: o 8 BOCEREETN b g LRI Fail M Tl Bk Bimem]  LEnETh [
- u‘ 4 AfSFlRARHEA & e 10010 [ERDE-ATA comb sdapt Tor 5, 7 130 JUS LS
C0326-36 1 ki A pancl | & D00 # i and (il
b ,..-" ACFahac 4 T 7 [ CORR0-30 L Seml, piid 11.0
. - Al Fifed” 108 i CECM LN 5 Tl o i ] I
) e pkgt
I et N 3T o g efaple L% conkal 1.0 120
beiii @i e spbed -TOE R A 170 T P
Part No.: acoeleration n v LEA100 Eﬂl':!-“ ::M Raeky e ;-'-;Igml Eﬂn»mn-'rmx
dherCabird g b i DEFLED 1 L CGTTEEE L PORIPEL
CO326-97 g apsed: i, 00 o i
P walue: 1A ) n g G398 5 Jmi, pls LR Faf 10
e Fadiui IS o COJImp-43 oshion Tor O399
I3 o Memum) i 1
no adaprer S kil L3
Pare NG mrelmretion o OMERE Bard Mo Tt Rocha @jmm| Lesgth irn/mas)
. ~ b 6o b B0REY COOB0DED S0l coviboal, g2 190 118
] o
.:D':t'[:' ?H - BoE P e LG LD YEN SEn resaid glifd 190 108
CO032G-TAH decplorasion mosc W07 180 ORESSEN  A0em phf2 R4 180
(hermeticsty spaled] i ajprrwdd: 11,0080 igeiri COOEMEL %l riswiid, gl 1Ta 103,110
maa apaad: T4 rpem LT 1%l conenal, plifd 178 1.1
ACFyahue 19,000 u g o adezeer A% ET K] 150
AEF ke 20986 § 4

i rediaEi 1000 o
riie sprimsed . ATEE

Part No.: arreleraiion = wer SOCYES Faif Mo Tl Macka i [mm]  Lengeh [minmad)
2 3 decpintation in e SO0 COBB-Saly SO conacal, payE L) §1A
CO036-18 Rl Aided: AN A CO0E0-94  S0mi roend, pkefid kil 105
BCF walue: 10404 0 g COREC-BEE 0wl i ] Lo
s rpaiiu 10,5 e COBEaE § S romndd, ploT ita 1116
CORE0 a4y DSl conkal, phfl 1ra X
oy mlapter  $5mi {114] 112
Fart No.: acteleration in wec S0300  Pan Mo Tudse Backa @{men] Lemgih i)
- decnlgration insec: J0E0  DOBED-B4D B0l conial. phyl 200 118
C0036-20 .| TR W ] COBB0-ds  Slvw roanda, pigil G 10rs
FoLF wate: LA 811 apg COBE0 948 30w, pifd L a1l
rras fediue: B2 omi COBE0-PEE 15wl icumid, ghf] 118 100110
- CORGaE | % corcal, pagid i1 o LT
Lefmp @ ma apeed: M ro adapuer A5l e 13
Part Na.: arcESEration In sec S0VIBD  Pan Ka Tube Rk @imm) Leegth drming mas)
P F deceteratioon onopac 305D COAERFIC 0wl pi/7 =0 W
C0036-22 Rl dpbed: 12,000 Fpes COAGEHYLA DG, phya RN 1080 105
BCF-wHue 11,513 5 g DOAE0 51D 15mil, pif? 17.0 1007 10%
- i - | e rgadbun Bl om o ET-48 15miL oo niwnd 17.0 10
Arelm roten . B o B0l i o i
j [l
PO = N o Bapter  SOWL roun M0 951
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Accessories 2323/K

Specifications/Adapters

F'Il'[ Hﬁ_: I prk beraBan o oeec 31 Pt NG Tiibs Rick @ imm] Lécath el
032372 3 Aeerleranan in wees 101147 COAMO-T ME i w D0t pld Ao o104
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COEHETHY A Tl pkld 115 115
ENEMETHE S S/ )= phyf) 1o &l
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AeCHETanEs i LA 1133 O30 10 1w D00l plfl EE - g ]
(" 1] ||:t‘-d o SO gl DE300 337 1 § SOl ooniead, pi'? b 115
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P i 14 CD30=] e 1 Dol fpund, pifl 170 sarLo
CO300- B2 705 Tmilvacu, pifd 110 Tl I
COBp0-13T 10w LSl pis] 1L &
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' ! el raraan in dess 1102 EOg e 15l ean il (] {38
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BiFafue 8 1650 g 0230 1 %l phura 110

i Fachune LY &=
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Part No._:
CO3B2-TE

CO0382.76H

Part No.:

CO382-78
Co382-TBH

Accessories 2323/K

Specifications/Adapters

BECElErannn in Rc A
secefaration in sec: NI
Fre dgeet 13, 000 e
RCF walue LOASO AT
wran i B0 om
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dila by Bgn i i TLIDER
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Part No._:
C0323-81

Part No.:
CO300-96

Part No.:
C0300-57

Part No.:
CO?52-87
CO252-8TH

Part Mo.:
CO252-55

Mg L5

Aiiils f ol

Angle- 4%

Part No.:
Co0252-9

Angle
Ay

Part No.:
Co0382-91
CO3E2-91H

[her it aly voaked]

t=mp x

Accessories Z323/K

LT -

Specifications/Adapters
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AnSFlRAAHEA I e JETRD
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Pt Mo
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L oA
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1.5 Dl
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