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General Information
1 Precautions and hazards

Before puting the cenriLige inib gperalion, please reed hisinstrucion
manual carellly.

Thecentilge mustnatbe gperaied by unguelied parsors natiamiarwihthe coredt

Forparsordandenvionmenial saiety, pay oecelaienioniothe
precauions.

TheHeamie Z 233 M2 s netherexploson proofnornertges shieledand should,
therefore, neverbe gparaied nexposvehezardous cations.

Neversaynthe saiely zone of 30cmaround the centiiuige or depost dangerous
melassEets2redungoeniilgam
Thecentiugaiondfiammelie, eqiosve arradoedie saplessinat

aoned

Donatspn sampleswhich candnemicaly reactwiheach aherwhenexposedoar.
Neversohiodcalorpathaogcal meteieiwihoutackeo ste saiety precaionsie.
centilgng ofbudestubeswihoutarwihdeledve hemeicsssingsnat

aoned

Theenduser should perform approprisie darniedion procedures nthe event of
dangerousmaeteriels conaminaing the certiLge arisaccessories
GenerdunversalEboraiory precauions shoudbe cosenved finedious meterils are:
cantiLged Fecessaty; peaseanbdiahedhsaiety dlioart
lispdidedbiuntecrii.gewihicossLiediortscartiigenocd
Undarmoaoumsanoes doubtrecentiige dbegpenedwhietercorsd

uming (unningwihaspeed dfmore then 2 meters per second),

The lowing s musthe stioly achered i

Nevergperaethe centilge nadsassambad saie (eg wihouksheetmeta cove).

Donatunthecentibige feleaiical ormedranical sysems have beentamperedwih
unaLihorized persons.

Neveruse acoessariessuchasoosand budkeiswhich are notexd svely

gppovedby  Hemmie Labortechnik GmbH or National Labnet Company,

aommateyasiieceniigeiubesdgessaresic

Do natspin comosive sampleswhich may cause damege to the centrifuge and impair

themedhancressiance.

Nevergperaethe cantiigewihroos orbudetiswhichshowany sgnsof

coirosion or mechanical damage

Themenuiadureris anlyresponsiole forthe seauiy and reishily ofhe
certioei
Theuntisoperaiedacoodngipthensiudonmarncel
Modifications, repairs and new adustments are performed by HERMLE or Labnet
auhoizedpasorsandeesdicainssbiondielbcionwheete
qperated comrespondsiothe IEGreguisions.
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12 Desajin

Moo Z 233 MR2isamiaocentiuge. Fourraorsiormiaooeniiuge ubes are
avake (24x15m,44x15m 48combo 24x1.5, 24x05m and64x 0ami).

The Z 233 M2 s microprocessor contrdled and hes amainienance-free inducion
diemo.

13 Domgeaetectioet

Treutsroresbdanedy,

Theurtispatydamard

Theuntwes sevioed by nonauthanized ornonouisiied personnel
Theroosnainsaldssugyontenooset
Raorsaraccessoieswlbeussdwhchare notauhoizediontis
unthyHermearLabret

Bxoepion Commertelyavabtieubes orboties mede ofgess orpesic.
Treuntshexposveamogheres

Combustble orexplosive samples are used.

Samplesare usedwhichcanmixandreact chemicalywiheach ather.

14 Saitysendads

The centilge comresponds b the generdl requiemenis set by Germenlawor
medical apparatus, " MedGV* group 3.
Thefdlowingsandardshave beenconsolered forhe producion afour centriuges:

Acodent preventioniues or centiiuges, UNVABG 72
Acadertprevenioniuesioreldicalequipment &instalaions UWABG 4.
Intemational Standard IEC 1010-1 and IEC 1010-2D

European Standard PR EN 61010-1 and PR EN 61010-2-2
Bedricalinererence sppressonaccoding pinerierence degree B
asper VDE (0871




Technical Data

Manufacturer Hermle Labortechnik GmbH
Type Z 233M2
Dimensions:
Width 28cm
Depth 37cm
Heght 26cm
Weight I7kg
Noseled 64 dBA)
Max. speed 14  000mpm
Max. volume 4x  20m
Max. RCF 18620xg
Admiss densty 12kgdm  °
Admss kneicenergy 3761 Nm
BediicalcomedonAC 230VE0Hz 120VI60Hz
Curert 6A 65A
Connectedload 460 Watt 10 Watt
Inerference suppresson VDE 0871, nterference degree B
Seviedent atlanet (732)4170700
Addessdfsenvice: National Labnet Company
162 Femwood Avenue

Ecison, NJ 08837




16 Acessoiessuppledwiheachoertilgeurt N

2Feweises63AT, 1 indudonmencd 1 Todforremovgheroor

17 Waranty

Thiscentilige hesbeensuededibthooughiesigandoually contrd duingthe
produdion prooess.

htreuleyeentdanymaenubduingiusooouing heceniilgeandioos
aeceredbywaranyiorapaicddfaneyeariomdaiedidahary.
Thswarranty becomesinvaldin case dfimproper gperation, Lise ofnon-
gppopTiaie Spare parts araooessaies and nonauhaized modicaion ofroorar
Geioe

The manuiaciurer reserves the right io make technical modiiicaions o the
product for the purpose of technical improverment.

skl

21 Unpaddngthecentige

TheZ233M2issuppied nacaionwihaomuggaied carcboardinserts

Openthe carton and remove the comugated cardboard inserts, then gently remove

centiiuge from carton. Thenstudionmanual and the aocessories menioned
uder16shaudbekepwintecentiioe Please keep al packagnginsale
sorage foratleast 1 yearforwaranty puposes.

2 Required space

Theceniiugeshoudbersialed onarigd evensufaoe Thecerntilgeshoud
anybegperaied onasabeBhaainyishitainetec Babance e centilge
wihagatied Tog.aaneehenstessayheatdssoaion heuntmustie

d edotateesageaedakes1Sananeachsedteut
Neverpacetecaniilpehanaeasupdbecessiehed eg, 90g
aunight, asthe performance dfthe unitisbased uponanambentiemperaiLe
o+23C.

Aleriiont

New safety standards require a safety margin space of 30 cn around the
centiuige. Mark this arearto indicaie thet personnel and dangerous maierial
(eg fammeable orinfedious iquidks) shouid be kept ousside his area.duing
Qperaion.




23 heHn

Checkiret

- theponerspply coresponcs iothetonthe menuiadurerstaing ebelwhichis
mounied ontherear pang, hencomectthe ponercod bthe centiiuge andthe
det

- Trelnevolage dautbreakerhesamaxdmumaf 16 Amp. ype Ksowrelease
for commonly used instruments.

- Anemeargency siichisinsialed aulsde the roomio dsoormectthe poner
Uyincesedatobediun

- Thedgeindcaiorsontedsyaedigup

- Pesste'd'key. Youcangpentecentiugeldnow.

3 Howbinsalandload aroior

3l Mouningandseouinganange roior
Ceantrermoorshet aswdlastherdormouninghdewihapece dfdohand
pecetecoontemoordetersuigtetepsaonaaedywihtecor
dds

) A - A
Fouela Fouelb
Hottheroorwihonerardandse ietecoroteshetbyLirigtreror
L)oo rcbduEeetue?) -

N

Foue?2

ATTENTION !

Fushgaroorhatwas notarignely suppiedwih the ceniLige, youhave
to change the standard rotor-code which is programmed (see chapier 32,
pege7E)




{cedtheroiorsymmeticaly by insaring tubesino Spaces gpposieiomeach
aher Theroormustalnaysbebebnoedntiseshonpriorooperaion

ATTENTION:
Before operation, secure the roor id ipthe rolor by pressing he snep
comedorighiyonthercornut(seefoure 3.

Foue3

P  Setorchangeroioroode.

Wihanewur e certiugeisprogammedwihtheroior-coce orthe roiortet
hesbeenaderedwihthemachine. Ifyouwshiouseanahercoryouhaved
dangeterooroode.

Please proceedasiolons:

Opencertilgedandurplghecarntiloe Pesste i 'key @) (seefoued),
hadiadatesameimepontecentiice,

ccacooooI>0a
coogc-coOooog>0on
ooaoogococSoao
ocoooocOoZo0310
oCcooacoCcoadn
gCcoOOoDacaoZal0
ocoodeocOdadao

|
3
%

o oOoocoaoo9da

o-opoococoOdadn
goopoOoQcCcocA
JoaooopooocoQn
b

O oDoogoouoaoooow

ﬂ %zzs_aﬂ-zq hop
PDDDDDDEEDDU
cooonoooacob
" —t Ji —
/ l
1 2
Note: To check roior code tum power on (plug in), apen id and press the "Quick”
bution. Rotor code is now displayed.

Figure 4




Onthedgiddgdayfor Speedpm/idigx 10 thernumberaodeforte setroor
typegeas Ontedgddgday imemnsC telias 10 (oo gpeas
Tunthespeedknab (), (Eeueditesqisdicoradegyeasate
:ecY

Roor Rotorcode
C02302A, 24x15m 59
020095, 18x15m %
C02309A, 44x15m 88
C023043A, 64x.06ml %)
C023055A, 24X 15, 24X 05l 88

Q020 TSASpiLbe4x8-02m 59

Aferdongthet, dscomnedthe poner supplyandputtbeckandthe newroior
numberissiored,

B Owtedngroos

Themax loed parmiiediorarion whchisdetiemined by e manuiedurer, as

walastemax speadabnedwihterdor(ssendcaiorsontrecoriss)

mustnotbeexceeded Thelquidswihwhichtheroios areloeded shoud have
anaverage homogeneous densly of 1.2g permlorless whentheroors

umngat maxmumspeed. Tosoniudsafahigherdendly, the speedhesio be
reduedacoodingiothefdoningfomuia:

Reduced speed n_ = 2 xmex speed(n

p red _\ mmﬂy max)
value
Exam . - / 12 —_
ple: Ny = \ X4000=3360mpm
17

In case you have any questions, please contact the National Labnet!
%  Remowgteroior

Taedterdodandhadthercowiharehad
Tuntedomudodanseuntterdorsbosearddleterdonat=yd
tedd

ATTENTION:

Never operate the centriuge with roiors or budkets which show any signs of
cormosion or mechanical damage. Never operate with strongly cormosive
materials which could damage rotor and buckets.




41 Power

Youcansnichanthe centiuge by puggingintheponersuypply. Thedgid
ndcaionsantredspaywligivpwhenteponarson

42  ldekae
Whentegeenaonidbmpaite'd'key(D)ig s rercorsnotmovngand
tecentilpedsesdyogomn

Pesste’d'key(l)&eetuesogentet Tregeenaoridbmpwl
edg hassmastetisqpenedatreunisaed
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43 Lobk

Coetedaniigel dertecorhesbeenbedaaredyasdesabed
Theaeniilgecananybesaedwhentreldisdossdaomedy.
Thegeanaridampdite' b keywligtassomastelisdosedaaredy.
Whentreoorsatsacoshaingtheanidempdite'd 'keyedg ehesad
theidcannatbe gpened

Foue5
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44 Pressledionofspeed/RCF

Whenthecentilge ds gpen youcanpresetterequred peed ardwnin e
speedknob (2.
Wihthe"speedicfkey (@) youcandhange e dspay fomspeedigrel e
Thegeenaonidbrmps @ romhichmodesadveied e certilpeds
dosedand duingtherun, the speed canbe dnangedasidlons:

Presste'pest 'key @), hddtandatthe sameimedniange peed arghvalie

wihthe speedknab. Themax speediora iosis 14000mpm
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45  Pessdondioperaingtime

Youcanadustthe dested aperating ime betiveen 1 and 60 minuies orhald.
Wihthe centilge d gpenyoucanpressthe goaraingimewih e kndb
Dungaunandwinthecantilgeddosedyouhaveiopresshe et 'key
(1)hotitanddengecperaingime byunnghekob@)
umngimewlbeindcaedonteimedsiay @ Atteerddanntepesst
qeagimewlelepioritenus

3.

The pressieded

1

JEDDCUU..DEI
pCCacOoooan
pCcoo-Oooo0ad
Dboodaoogdcogs

=
a
[» Iy
a
u]
=]
O
a

paAaCcoQoCoOoa
poSoogcoaan

ooouopuuoga

[WS R ]

dat

1top

Foue?

Forooninuousiunsiumtheknobdodanse iptheimisiop. Thecontinuous iun

wikeindcasdantedgadgywhinon sy s =
Youcandhedkthe gperatingime duingaconinuousunasiolons:

- Pestesatdm@)
Atste gpraraingimewlbeauiomeicaly dgpyedintetonig
sequence:
Forexample 4 housand 13 minues operating ime:

minsec.

RN N
e i i e 2

> |-

9--

continuous run symbol "h" for hours number of hours symbol "m" for
press start minutes

Aerionbdedkihegaaingimeyouraebwatareminueakersat
Youcansiopacoinuousiunwihihe'sop'key.

number of minutes

running time
indication end -
continuous run

12




46  Pressedondhaeniendyandacoeeaion

Wihthe Bt key (1) youhave hechoce beseentnoseps dfrake and

amEREmnEngy.
O rpn
| | ) e
‘ @ [ rof€y slow
1
Foue8
fregean'tdt aoridbnpstteurtaoeaesadosoaestd
fregeanSowtonidenp stheuntaoshaesandosoaes\ay sy
below2 000 M.
sow

Rotor C0230-43A
64x e
BD
175
Rotor C0230-2A Rotor C0230-9A and C0230-55A
24x15m M4x15mland24x15,24x06m
(02 BD
5% 75
Deceleration imesfast/ owin seconds:
Rotor C0200-95 Rotor C0230-43A
18x15m 64x.0em
(913 a627)
148 19
Rotor C0230-2A Rotor C0230-9A and C0230-55A
24x15m 2Ax15mand24x15,24x0em
B3 a627)
58 19
The numbers in brackets for 220V/5060Hz
Non brackets numbers for 120V/50-60Hz

13



47 Keboad-Saighecerige-LiKkiey

1 'Lid'key: Togpentecartiled

— 2 QiKlkeyFosotimeus
start T\t\ 3 Sathey Tosatt i

4 'SopleyTosophecertiae

belorthe pesstaparaingimehes
eqiedapsptectioe
duingaconinuousiun

Foue9

Saingthecertilge

Therdorhesbebedcaredyandoompeelyibedsd Cosetecertilgeid
AssonastegeenL EDde'd 'keysihecentiligecanbesaied Then

pesste'satley.

Forsotaeniilgeunsyoucansatherunwinte'oudk key Pesste
"ok 'key. The centiiuge starisand kegpos tumning aslong asyoupress the
"k ey Thegpaaingimewlbeindcaiedinsecondsontedold e
chrhy.

"Soo'key

Pesste'sp 'keyiyouvartornienptaceniiigein Thecaniilge
decekeraies acooding pthe adusied brake niensly. You candnengethe biake:
nendyduingososaain

14




5  Temperature Features

51 Temperature

Duingcentiigsion heatisgenaraiedby arficionbeineentrergady
gimgooradteainstetecordanbe:
Thetemperailreisedependsantherior (Sving-oLtarangie oo oudettypoe,
arbentempeaure umingimeand thespeed dfhe o

Treaoninousarbvtrouhtecantiiuigehosgisestidinghe
Eempaaureisedthesampesibthe sandadvale A0 Cwiheachdioreven
at maximum speed.

6  Shybdes

6l Imbalance

Ihcasedunequal bedng dfiopposiebudesstuberads artubehaes he
gparsionwienempedduingtheacasaionphese Thercorwlbe
Oeogkeratedipasands. Addionalythe message'BRROR 'appearsonthe

fread. &l 'Speed 'deyonsaomo 1 redieeenwegtate
samessioolg Atetbesandiedterdorasdesabeduderpat3
fireadud yoeed 'dgay Sonseararmo. 2 heecanbesavedeesos
-Theimbelneesnichsnotadisied aoredly.
-Theimbebnoesnichisdsedhve:




71 Seveadingpedondfcentilge

Certiuge senvice andingpedionshoudbedonereguiarly andorly by auihoized
andqueliedpasomdl Useanly aignel spere parts!

2 Maintenance and deaning

Maintenance
Themanerancedthecertilgeinvaves essenialy keeping theroor
chamber; he roiorandthe acoessaies dean Please pay gpedal atieniond
anooized aluminum parts. Breakage offolors can be calsed even by sight
dameges Inthecase oy, budes aruberads conading coroshve iouids,
therespedie spasand parishavebbedeaned careiUly.
CaomavelLisaefreare
- ddresopsdin

addneamno

siongadds

soutions containg heawy metals

waiefeeand choinaied sovertis

stsnliorseg seaveter
Ceang
The puposedfathoroughdeaning s, beside hygericreasons, the avodanoe of
comosonby saing haderbavadihe damege dfanooized parts suchas
as redLdonpiesed, oy neurddearingageriswihaphhele68

shoudbeusad Neveruseanakaine deaningagenis(ph>8). Alierdearing
peeseenauetatd patsare diedhoroughlybyrend arinavermear-cabnet

(max. Eemperaure +50°C).
kisrecommendedthetdlanooized aliminum parfs are reguiaty tresiedwih
ati carcsond sotetherduadywibeimeessdardtecorosn
rsk reduced.

Usualywhenusedinaoodroom, humidiy and nonhemmeticaly dosed

samples, may cause condensation to form. The condensation should be
removed reguarywihadohiomteroordrenoer.

Unpugthe centiugewhenitisnatbeing used, alowthe drambertoreachroom

temparaiue, anddyouthedamberwihadoh

16




73 Cearigdcentigealerheskageoigesstbestpsshotes

WhiighgveLes heeisapossiy et beheskegewlonur St

heppen, he centilgg 100r budeess, acbpersand e oior drembermustbe
thooughly deened andal braken parides removedimmedkaisly.
frissrotcreteyUbsnathtencedecsgdtent:
Frerordrarmberhesnotbeenpropalydeened Hiswipod ceainebiack
dstwhichcancausesricantdamege dihe centilge dharmbe, oo budes
andthe samples.

74 DeBEdn

Freanpehaught bebeskage necbusmasbdiDhe

niLge heroorandhertordrambershobbedsoed?

Rotorisauiodavabe Roorardroiordrambershaudihenbe testedwiha
reuteldencinagert frearpe 10V6hsachsoLin Adsedertsay
shoudbeusediotharugHy deanthechamboer, o, acapiErsec.

Breakdown

8 Emegencyideease

hcasedponeriaiurearanymelundon heldcanbegpened mernualyo
proectyoursampes.

Please proceedasiolons:

- Unplugthe powercord.

- Remoethepisicplgandpuiheredaod Theldcanthenbecpered

(@ehuell
— A

Foure 10

17




4 ®  Crekiy/Tiokesooiy

Theerormessagewl beindcaied by anerornumberonthe dglal speed
dyh/&eeh ell)
Theresadsidonbeineeniwodieeriiiosdars Thedgsante
indication"'speed " have thefdoningmeaning

Brrarno. 1-49(Fansdsp)
foredthosearasoous hercowibehaediomepesatgeadiol.

Assoonasthe rotorhas siopped, the eror message canbe resetby operingand
deptectioed

Erorno. 50-99 (Emergency siop)

Fhsoous hefeguencyaonveiewlbesaiched ol Thsmeanstetheroor

wil be Sopped brakeless. The erormessage cananly beresetby unplging the
ponercadandihenplgbedkin flreuntsiopsduebanenarnyoushoud
iesathelrnibdeditearaousagen
Theeramumbaswhchaenatsedntsdeperaenainuseatteimed
pubdcaionandihey aeresanvedioruie isenwoenngheenarrecogion

program.
O opn
016 S
|_| ety slov
Fouell
Bomo:1 Imbalance
Reason: hoeatedgateicr
Adn Balance your samples
Reason: hooredtag gmertaftheimbaance snich
Adn imbebnee swichhesibhe reedusied (Al sevice)
Bomo:2 Permanent imbalance signal
Reason: Podnditeimbarnoesaichrotaaredt
Adon imbelnce swichhesibbe reedusied (el sevice)
Reason: Imbarcesnichsdeedie
\_ Adon Imbelnce swichhesib e repaoed (calsevice)

18



Brono: 5 Powerfalure

Reason: Ponel iewheraasinnain

Adn Openardiedoseteld iestattecantile

Bmrno:36 Relay for the frequency converter cannot be released

Reason: Defectonthe pover board

Adm Cesanie

Reason: Catilgeblspmming

Ado OpantecariiLoeiimen.ely Geesetrelbdiodki iy
ti N

Emorno5051 Memory failure

Reason: herdaesaramamyéie

Adm Resatheurtiteflleccusagpncalsenie

BErorno:56 Overspeed

Reason: Overspeed sensororengine speed sensor defective

Adn Cdsue

Enorno:60 Engine speed sensor signal is missing

Reason: Borespeadsasrdsedieapatgdacabedtesesxr




Brormo:82 Cuiniff power board - frequency converter

Reason: Oweanentaunenolaged ebponer syyy/icLaions

Adn Resatheuntdecaetateponersypdyssabe

Brorno:83 Preset speed cannot be reached

Reason: Presetspeed cannot be reached

Adn Cesanvie

Bmorno:90 Emergency id release

Reason: Ldhasbeenquened d g oertitgenn

Adon Coseteld Dangerdfaoident
OnygpencertiLgeidvheniciorsiardssl

Reason: Cartdsaichdlbockoesde

Adn Cesnvie

20




