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Preface

WEEE s product is required to comply with the European Union’s Waste
Electrical & Electronic Equipment (WEEE) Directive 2012/19/EU. It is
marked with 'wheelie bin' symbol:

Thermo Fisher Scientific has contracted with one or more recycling/
disposal companies in each EU Member State, dispose of or recycle this
product through them. Further information on Thermo Fisher Scientific’s
compliance with these Directives is available at:

www.thermofisher.com/WEEERoHSBefore calling, please obtain

Thermo Fisher Scientific is committed to customer service both during
and after the sale. If you have questions concerning operation, or questions
concerning spate parts or Service Contracts, call our Sales, Service and
Customer Support phone number, see this manual's inside cover for
contact information.

After-sale Support

Thermo Fisher Scientific
Newington, NH 03801 U.S.A.
(800)258-0830 / (603)436-9444

st 300000000¢ MMM
S/IN:  XXXXXXXXX

XXXVOLT XXHzZ XPH XXAMP

Sample Nameplate
There can be up to three nameplates located on the rear of the bath.
Before calling, please obtain the serial number printed on the complete
system nameplate located on the upper rear of the bath.

Nameplate
Refer to nameplate when
calling for after-sale support

Nameplates (Typical Locations)

Vi
Thermo Scientific
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Unpacking

A CAUTION

Feedback

Thermo Scientific

Preface

Retain all cartons and packing material until the circulators are operated
and found to be in good condition. If the circulators shows external or
internal damage contact the transportation company and file a damage
claim. Under ICC regulations, this is your responsibility.

If a 150/150L immersion circulator was purchased without a bath,
carefully remove the label and small piece of Styrofoam securing the float
switch before using.

Leave refrigerated baths in an upright position for 24 hours before
starting. This will ensure the lubrication oil has drained back into the
compressor. A

We appreciate any feedback you can give us on this manual. E-mail us at
tcmanuals@thermofisher.com. Be sure to include the manual part number
and the revision date listed on the front cover.

vii
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Safety Warnings

A\ DANGER
A WARNING

A CAUTION

I P> D

Thermo Scientific

Section 1 Safety

Make sure you read and understand all instructions and safety precautions
listed in this manual before installing or operating your circulator. If you
have any questions concerning the operation of your circulator or the
information in this manual, please contact us. See inside cover for contact
information.

DANGER indicates an imminently hazardous situation which, if not
avoided, wi// result in death or serious injury.

WARNING indicates a potentially hazardous situation which, if not
avoided, conld result in death or serious injury.

CAUTION indicates a potentially hazardous situation which, if not
avoided, may result in minor or moderate injury. It also alerts against
unsafe practices.

The lightning flash with arrow symbol, within an equilateral triangle, is
intended to alert the user to the presence of non-insulated "dangerous
voltage" within the circulator's enclosure. The voltage magnitude is
significant enough to constitute a risk of electrical shock.

This label indicates the presence of hot surfaces.

This label indicates read the manual.

This label indicates a flammable refrigerant is used.

Observe all warning labels. A

Never remove warning labels. A

The circulator's construction provides protection against the risk
of electrical shock by grounding appropriate metal parts. The
protection will not function unless the power cord is connected to a
propetly grounded outlet. It is the user's responsibility to assure a
proper ground connection is provided. A

For Sahara baths, and stand-alone immersion circulators, use the

supplied nut and washer to secure the grounding strap to the top of
the metal tank. A



A CAUTION

Thermo Scientific

Section 1 Safety

Many refrigerants which may be undetectable by human senses are
heavier than air and will replace the oxygen in an enclosed area causing
loss of consciousness. Contact with leaking refrigerant will cause skin
burns. Refer to the chiller's nameplate for the type of refrigerant used
and then the refrigerant's SDS for additional information.

Ensure, that no toxic gases can be generated by the fluid. Flammable
gases can build up over the fluid during usage. A

Ensure the fluid is at a safe temperature (~40°C) before handling or
draining. A

Never operate damaged or leaking equipment, or with any damaged
cords. A

Never operate the circulator or add fluid to the reservoir with panels
removed. A

Leave refrigerated baths in an upright position at room temperature
(~25°C) for 24 hours before starting. This ensures the lubrication oil
drains back into the compressor.

The circuit protector located on the rear of the circulator is not
intended to act as a disconnecting means. A

Operate the circulator using only the supplied line cord. If the
circulator's power cord is used as the disconnecting device, it must
be easily accessible at all times. A

Never operate the bath with the immersion circulator removed. A

Do not mount the immersion circulator backwards; the line cord could
contact the reservoir fluid. Ensure the electrical cords do not contact
any of the plumbing connections or tubing. A

Never place the circulator in a location or atmosphere where excessive
heat, moisture, or corrosive matetials are ptesent. A

Ensure the tubing you select meets your maximum temperature and
pressure requirements. A

Ensure all communication and electrical connections are made prior to
starting the circulator. A

Never operate the circulator without fluid in the reservoir. A

Use only the approved fluids listed in this manual. Using other fluids
voids the warranty. A

1-9



Section 1 Safety

Personal Protective
Equipment

Training

1-10

Oil-based fluids expand when heated. Fill the reservoir only to the
minimum level. A

Use only the approved fluids listed in this manual. Using other fluids
voids the warranty. A

Other than water, before using any approved fluid, or when performing
maintenance where fluid contact is likely, refer to the manufacturer’s
SDS and EC Safety Data sheet for handling precautions. A

When using ethylene glycol and water, check the fluid concentration
and pH on a regular basis. Changes in concentration and pH can
impact system performance. A

Do not clean the circulator with solvents, only use a soft cloth and
water. A

Drain the reservoir before it is transported, and/or stored A

Always turn the circulator off and disconnect the supply voltage from
its power source before moving or before performing any service or
maintenance procedures. A

Transport the circulator with care. Sudden jolts or drops can damage its
components. A

Refer service and repaits to a qualified technician. A

The user is responsible for decontamination if hazardous materials are
spilled. Consult the manufacturer regarding decontamination and or
cleaning agents compatibility. A

Performance of installation, operation, or maintenance procedures
other than those described in this manual may result in a hazardous
situation and voids the manufacturet's warranty. A

The are no special personal protective equipment requirements needed
to perform normal operation, unless required by the manufacturer of
the fluid you are using. Consult their Safety Data Sheet and/or EC
Safety Data Sheet. We do recommend wearing eye protection and glove.

The user must review and understand all the sections in this manual
before operating the bath.

Thermo Scientific
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Fluorinated
Greenhouse
Gases

Fluorierte
Treibhausgase

Gaz a effet de serre
fluorés

Fluorerade
viaxthusgaser

The following information is included to comply with REGULATION
(EU) No 517/2014 OF THE EUROPEAN PARLIAMENT AND OF
THE COUNCIL of 16 April 2014 on fluorinated greenhouse gases:

This product contains fluorinated greenhouse gases in a hermetically
sealed system.

If aleak in the sealed system is detected, the operator shall repair
without undue delay.

Refer to the F-Gas Declaration of Conformity for additional information.

Die folgende Information ist in diesen Unterlagen gemil3 der
VERORDNUNG (EU) Nr. 517/2014 DES EUROPAISCHEN
PARLAMENTS UND DES RATES vom 16. April 2014 Gber fluorierte
Treibhausgase enthalten.

Dieses Produkt enthilt fluorierte Treibhausgase in einem hermetisch
geschlossenen System.

Wird ein Leck im geschlossenen System entdeckt, muss der
Anwender dieses unverziiglich reparieren.

Les informations suivantes sont fournies de fagon a respecter la
REGLEMENTATION (UE) N° 517/2014 DU PARLEMENT
EUROPEEN ET DU CONSEIL datée du 16 avril 2014 et portant sur les

gaz a effet de serre fluorés :

Ce produit contient des gaz a effet de serre fluorés intégrés a un
systeme hermétiquement scellé.

Toute fuite détectée dans le systeme scellé doit étre réparée
immeédiatement par Popérateur.

Foljande  information  finns  med  for  att  eftetleva
EUROPAPARLAMENTETS OCH RADETS FORORDNING (EU)
nr. 517/2014 av den 16 april 2014 om fluorerade vixthusgaser:

Den hir produkten innehdller fluorerade vixthusgaser i ett
hermetiskt férseglat system.

Om en licka i det forseglade systemet identifieras, ska operatéren
reparera det utan dréjsmal.



Gases de efecto in_ La siguiente informacion se incluye de acuerdo con la REGULACION
d ﬂ d (UE) N° 517/2014 DEL PARLAMENTO Y EL CONSEJO
vernaaero rniuoraaos EUROPEO el 16 de abril de 2014 sobre gases de efecto invernadero

fluorados:

Este producto contiene gases de efecto invernadero en un sistema
sellado herméticamente.

Si se detecta una fuga en el sistema sellado, el operador la reparara
sin ninguna demora indebida.

Fluorovani gasovi Sledece informacije su ukljucene u skladu sa UREDBOM (EU) br.
517/2014 EVROPSKOG PARLAMENTA I SAVETA od 16. aprila
sa efektom staklene P

. 2014. o fluorovanim gasovima sa efektom staklene baste:
baste

Ovaj proizvod sadrzi fluorovane gasove sa efektom staklene baste u
hermeticki zatvorenom sistemu.

Ako se otkrije curenje iz zatvorenog sistema, korisnik mora
popraviti kvar bez nepotrebnog odlaganja.

Fluorirani Informacije v nadaljevanju so vkljucene za izpolnitev zahtev iz
I d . I. . UREDBE (EU) ST. 517/2014 EVROPSKEGA PARLAMENTA IN
toplogredni plint g1 , dne 16. aprila 2014 o fluoriranih toplogrednih plinib:

Ta izdelek vsebuje fluorirane toplogredne pline v hermeti¢no
zaprtem sistemu.

Ce se ugotovi uhajanje plinov iz zaprtega sistema, ga upravljavec
brez nepotrebnega odlasanja popravi.

Fl uorovan é Skl en i - Nasledujuceinformacie si tuuvedenézdovodusuiladus NARIADENIM
kové ol (EU) C. 517/2014 EUROPSKEHO PARLAMENTU A RADY zo 16.
ove plyny aprila 2014 o fluorovanych sklenikovych plynoch:

Tento produkt obsahuje fluorované sklenikové plyny v hermeticky
uzavretom systéme.

Ak dbjde v uzavretom systéme k tinikom, operator ho musi bez
zbytocného oneskorenia opravit’.



Gazele fluorurate cu
efect de ser

Gases fluorados
com efeito de estuf

Fluorowane gazy
cieplarniane

Gefluoreerde
broeikasgassen

Urmatoarele informatii sunt redactate 1in conformitate cu
REGULAMENTUL (UE) NR. 517/2014 AL PARLAMENTULUI
EUROPEAN I AL CONSILIULUI din 16 aprilie 2014 privind gazele

fluorurate cu efect de sera:

Acest produs congine gaze fluorurate cu efect de sera inchise intr-un
sistem ermetic.
In cazul in care se detecteaza o scurgere la sistemul etangat,

operatorul trebuie sd efectueze reparatiile necesare fird intarzieri
nejustificate.

As seguintes informagdes foram incluidas para efeitos de conformidade
com o REGULAMENTO (UE) N.° 517/2014 DO PARLAMENTO
E CONSELHO EUROPEUS de 16 de abril de 2014 relativo aos gases

fluorados com efeito de estufa:

Este produto contém gases fluorados com efeito de estufa num
sistema hermeticamente fechado.

Em caso de detegdo de fuga no sistema fechado, o operador devera
repara-la sem atraso injustificado.

Ponizsza informacja zostala zamieszczona w celu spelnienia
wymagan okreslonych w ROZPORZADZENIU PARLAMENTU

EUROPEJSKIEGO I RADY (UE) NR 517/2014 z 16 kwietnia 2014
roku w sprawie fluorowanych gazéw cieplarnianych:

Ten produkt zawiera flurowowane gazy cieplarniane w hermetycznie
zamknietym uktadzie.

W przypadku stwierdzenia wycieku z hermetycznie zamknigtego
uktadu operator ma obowigzek dokonania naprawy urzadzenia bez
zbednej zwloki.

De volgende informatie is toegevoegd om te voldoen aan
VERORDENING (EU) Nr. 517/2014 VAN HET EUROPEES

PARLEMENT EN DE RAAD wvan 16 april 2014 betreffende
gefluoreerde broeikasgassen:

Dit product bevat gefluoreerde broeikasgassen in een hermetisch
afgesloten systeem.

Indien er een lek wordt gedetecteerd in het afgesloten systeem,
dient de gebruiker deze te repareren zonder onnodige vertraging.



Gassijiet Fluworu-
rati b'Effett ta’ Serra

Fluor tas siltumn
cefekta g zes

Fluorintos Silthamio
efekt sukelian ios
dujos

Gas fluorurati a
effetto serra

L-informazzjoniligejjahiinluzabiex tikkonformamar-REGOLAMENT
(UE) Nru 517/2014 TAL-PARLAMENT EWROPEW U TAL-
KUNSILL tas-16 ta’ April 2014 dwar gassijiet fluworurati b’effett ta’

serra:

Dan il-prodott fih gassijiet fluworurati b’effett ta’ serra f’sistema
ssigillata ermetikament.

Jekk tinstab tnixxija fis-sistema ssigillata, l-operatur ghandu jsewwi
minghajr dewmien bla bzonn.

Turpmak noradita informacija ir ieklauta, lai nodrosinatu atbilstibu
EIROPAS PARLAMENTA UN PADOMES REGULAI (ES)
Nr. 517/2014 (2014. gada 16. apsilis) par fluoretam siltumnicefekta
gazem.

Sis izstradajums satur fluorétas siltumnicefekta gazes hermétiski
noslégta sistéma.

Ja hermeétiski noslégtaja sistéma tiek konstatéta noplade, operators
to salabo bez nepamatotas kavésanas.

Toliau pateikta informacija yra jtraukta, kad buty laikomasi 2014 m.
balandzio 16 d. EUROPOS PARLAMENTO IR TARYBOS

REGLAMENTO (ES) Nr. 517/2014 dél fluorinty Siltnamio efekta
sukelianciy duju.

Hermetiskai sandarioje Sio produkto sistemoje yra fluorinty
Siltnamio efekta sukelianciy dujy.

Jei aptinkamas sandarios sistemos nuotékis, operatorius
nedelsdamas turi jj suremontuoti.

Si includono le seguenti informazioni in conformita con il
REGOLAMENTO (UE) N. 517/2014 DEL PARLAMENTO
EUROPEO E DEL CONSIGLIO del 16 aprile 2014 sui gas fluorurati
a effetto serra:

Il presente prodotto contiene gas fluorurati a effetto serra
all'interno di un sistema a chiusura ermetica.

In caso di perdita del sistema a chiusura ermetica, 'operatore dovra
prontamente provvedere alla riparazione.



Fluortartalmii A kovetkezs tijékoztatis az EUROPAI PARLAMENT ES A

. , .~ TANACS (EU) 517/2014. SZAMU, 2014. aprilis 16-i, a fluortartalmua

uveghaZhatasu Uveghazhatasi gazokkal kapcsolatos RENDELETEBEN eléirtak
géZOk teljesitése érdekében kertilt a dokumentumba:

A termék fluortartalmu iiveghazhatasa gazokat tartalmaz,
hermetikusan zart rendszerben.

Ha a zart rendszerben szivargas jelentkezik, az izemeltetd koteles
a lehet6 leghamarabb megsziintetni azt.

Fluorirani Stakleni Informacije navedene u nastavku u skladu su s UREDBOM (EU) br.
k. I. . 517/2014 EUROPSKOG PARLAMENTA 1 VIJECA od 16. travnja
| p inovi 2014. o fluoriranim staklenickim plinovima:

Ovaj proizvod sadrZi fluorirane staklenicke plinove u hermeticki
zatvorenom sustavu.

Ako se u hermeticki zatvorenom sustavu otkrije propustanje, operater
ga mora popraviti bez nepotrebne odgode.

Gais Chea pth a  Aliritear an fhaisnéis a leanas chun RIALACHAN (AE) Uimh. 517/2014
T Fhl -, . th O PHARLAIMINT NA hEORPA AGUS ON gCOMHAIRLE an 16
éasa uairinithe Aibrean 2014 maidir le gais cheaptha teasa thluairinithe a chomhlionadh:

Cuimsionn an tairgeadh seo gais cheaptha teasa fhluairinithe i
gcoras ata séalaithe go heirméiteach.

Ma bhraitear sceitheadh sa choéras séalaithe, déanfaidh an t-oibreoir
deisiichan gan mhoill.

Fluoratut kasvihuo- Securaavat tiedot on lisitty, jotta noudatetaan 16. péivind huhtikuuta
k 2014  fluoratuista  kasvihuonekaasuista annettua EUROOPAN
nekaasut p,g; ANENTIN JA NEUVOSTON ASETUSTA (EU) Nio 517/2014

Tama tuote sisdltda fluorattuja kasvihuonekaasuja hermeettisesti
tiivistetyssé jirjestelméissa.

Jos tiivistetyssi jarjestelmissi havaitaan vuoto, kiyttdjin on
korjattava se viipymatta.

1 - Alljdrgnev teave on lisatud, et jairgida EUROOPA PARLAMENDI
uoritud kasvuhoo jarg jirg
.d JA NOUKOGU MAARUST NR 517/2014 16. aprill 2014 fluoritud
negaaSI kasvuhoonegaaside kohta.

See toode sisaldab hermeetiliselt suletud siisteemis fluoritud
kasvuhoonegaase.

Lekke tuvastamise korral hermeetiliselt suletud siisteemis peab
operaator viivitamatult lekke remontima.



Hm

Fluorholdige
drivhusgasser

Fluorovaneé skleni-
kové plyny

PrnyopcbaAbpK
aly napHUKoOBM
rasoBse

Ot axorovleg mAnpoyopleg nepthapBavoviat Yo AOYOLS GLUUOPPYWENG
pe 1ov KANONIEZMO (EE) apif. 517/2014 TOY EYPQITAIKOY

KOINOBOYAIOY KAI TOY XYMBOYAIOY tg 16mg Amnptiiov
2014 ywx o pBoprovyx acpa tov Bepponnmiov:

To maov TEotov Ttegteyet phogrodya actx Tov Beppoxnmiov os
EQPUNTIHG CPQAYICUEVO GOGTHPAN.

e TeQINTWOY Aviy VLo S1EQONG GTO GPOEAYIGUEVO GDGTYUY, O
xerototng meoPaivet oe emd0p0wor yweic aditatohdoynty xabvotéonon.

Nedenstiende oplysninger er medtaget som dokumentation for
overholdelse af EUROPA-PARLAMENTET OG RADETS
FORORDNING (EU) nr. 517/2014 af 16. april 2014 om fluorholdige

drivhusgasser:

Dette produkt indeholder fluorholdige drivhusgasser i et hermetisk
forseglet system.

Hyvis der konstateres en lekage i det forseglede system, skal
operatgren hurtigst muligt reparere lekagen.

Nisledujici informace jsou zahrnuty pro dodrzeni PREDPISU (EU)
¢ 517/2014 EVROPSKEHO PARLAMENTU A RADY ze dne 16.
dubna 2014 o fluorovanych sklenikovych plyni:

Tento vyrobek obsahuje fluorované sklenikové plyny v hermeticky
utésnéném systému.

Pokud je v systému zjistén unik, provozovatel ho musi okamZité
opravit.

Caeanara madopmarud e BKkArodeHa B cpotercrsue ¢ PEI'AAMEHT
(EC) Ne 517/2014 HA EBPOTIEMCKUA TIAPAAMEHT M HA
CBbBETA ot 16 anpua 2014 r. 3a dpAyopchAbpKaIIUTE TAPHUKOBU
razoBe:

T o34 MPOAYKT CBABPIKA (PAYOPCHABPIKALIY IIAPHIKOBU I'a30BE B
XE€PMETUYHO 3aTBOPEHA CHCTEMA.

Axo B 3aTBOpEeHATa CHCTEMA O'BAE 3aCEUYEH TEY, OIIEPATOPBT TPAOGBA
He320aBHO Aa U3BBPIIM PEMOHT.



ThermoFisher F-GAS DECLARATION OF CONFORMITY

Declaration of conformity with Article 14 of Regulation (EU) No 517/2014 of the
European Parliament and of the Council

We, Thermo Fisher Scientific (Asheville) LLC, F-Gas Portal Registration Number 23643, declare under our sole
responsibility that when placing on the market pre-charged equipment, which we import to or manufacture in the
Union, the hydrofluorocarbons contained in that equipment are accounted for within the quota system referred to
in Chapter IV of Regulation (EU) No 517/2014 as:

We hold authorisation(s) issued in accordance with Article 18(2) of Regulation (EU) No 517/2014 and registered in
the registry referred to in Article 17 of that Regulation, at the time of release for free circulation to use the quota
of a producer or importer of hydrofluorocarbons subject to Article 15 of Regulation (EU) No 517/2014 that cover(s)
the quantity of hydrofluorocarbons contained in the equipment.

The hydrofluorocarbons contained in the equipment have been placed on the market in the Union, subsequently
exported and charged into the equipment outside the Union, and the undertaking that placed the
hydrofluorocarbons on the market made a declaration stating that the quantity of hydrofluorocarbons has been or
will be reported as placed on the market in the Union and that it has not been and will not be reported as direct
supply for export in the meaning of Article 15(2)(c) of Regulation (EU) No 517/2014 pursuant to Article 19 of
Regulation (EU) No 517/2014 and Section 5C of the Annex to Commission Implementing Regulation (EU) No
1191/2014.

January 1, 2017 Mark Pearson, Director Global Regulatory Affairs
Date [name and position of legal representative]
.

4 J * Y
I:/Q {(’_ /(.:Mr '“S'I:/t"

[signature of legal representative]

Manufacturer: EU Only Representative:
Thermo Fisher Scientific (Asheville) LLC Thermo Electron LED GmbH
275 Aiken Road Robert-Bosch-Strasse 1
Asheville, NC 28804 D-63505 Langenselbold
U.S.A. Germany

VAT ID Number: DE 812 403 137



Description

STANDARD
Heated Immersion
Circulator

Temperature Range °C*
°F

Temperature Stability °C
Heater Capacity 230V/115V

Immersion Depth mm
inches

Circulator Dimensions (H x W x D) mm
inches

Net Weight kg
b

Pumping Capacity

Electrical Requirements
(Voltage +10%)

USB Interface

Thermo Scientific

section2 General Information

The Thermo Scientific STANDARD Seties of Heated Immersion Circulators
are used with refrigerated and heated baths. All circulators can pump to an
external system. All controllers have a digital display and easy-to-use touch
pad, five programmable setpoint temperatures, acoustic and optical alarms.
SC150s and SC150Ls offer adjustable high temperature protection.

The SC100 is designed to be used only with water or glycol-water. The
SC150 and SC150L have an independent low liquid level protection, and a
design that allows use of different heat transfer liquids, see Section 3.

SC100 SC150 SC150L
Ambient +13 to +100 Ambient +13 to +150 Ambient +13 to +150
Ambient +23 to +212 Ambient +23 to +302 Ambient +23 to +302

+0.02 +0.02 +0.02
2000/1200 Watts 2000/1200 Watts 2000/1200 Watts
75to 145 75to 145 7510190
3.0tobh.7 3.0tobh.7 30to75
336 x 138 x 199 336 x 138 x 199 384 x138x 199
13.2x54x78 13.2x54x78 15.1x54x78
3.3 3.3 3.3
7.3 7.3 7.3
psi mbar
5 — 350 T
1 300 High Speed Mode — Max flow using a 12 mm id
4 hose =12.5 Ipm (3.3 gpm)
- 250 -
g g
g 37 0
) — 150 ‘\\
\
100
1 \‘-.\
50 1
lIIII
5 10 15 20 25 LPM
T 1 1 Flow
1 2 3 4 5 6 GPM
100 /50 Hz 100 V/60 Hz or
115 V/60 Hz or
230 V/50 Hz
No Yes Yes

e Performance specifications established in accordance with DIN 12 876 (using water at 70°C).
e | ower temperature ranges available with supplemental cooling.

e The maximum wall thickness for circulators that have a factory installed clamp is 26 mm.

e Thermo Fisher Scientific reserves the right to change specifications without notice.

*The lowest usable temperature can be 13°C (23°F) warmer than room temperature, lower
temperature ranges require supplemental cooling. 2-12



ARCTIC Refrigerated/Heated Bath Circulator Specifications

Stainless Steel Refrigerated/Heated Bath Circulators

A10 A25 A45HC
SC100 Temperature Range °C -10to 100 -2510 100
°F 14t0212 -13t0 212
SC150/150L Temperature °C -10to 100 -2510 150 -28't0 150
Range °F 1410 212 -13t0 302 -18 t0 302
Bath Volume liters 4-6 7-12 7-12
gallons 11-16 18-3.2 18-3.2
Cooling Capacity watts 240 500 900
Refrigerant R134a R134a R290
O;’lf’a\'/:lm'[‘]‘i“sm“s 631x220x414 | 711x273x483 | 749x385x580
xWxD) MM 249x87x16.3 28.0x10.7x19.0 | 295x15.2x22.8
inches
Work Ag’a 3\;"“{“3"’“3 150x137x124 | 200x173x184 | 200x173x184
DxWxL) mm | 5qy54x49 80X68x7.2 8.0%68x7.2
inches
Net Weight kg/Ib 27.5/60.6 36.1/79.5 55.2/115
Electrical Requirements** 100 V/50 Hz 100 V/60 Hz or 115V /60
(Voltage +10%) 115 V/60 Hz or 230V /50
230 V/50 Hz

Stainless Steel Refrigerated/H

eated Bath Circulators

(HxWxD)* mm

A10B A25B
SC100 Temperature Range °C -10to 100 -2510 100
°F 1410 212 -13t0 212
SC150/150L Temperature °C -10to 100 -251t0 150
Range °F 14 t0 212 -13t0 302
Bath Volume liters 17-30 13-21
gallons 45-79 34-55
Cooling Capacity watts 250 500
Refrigerant R134a R134a
Overall Dimensions | /71, 179,913 | 740 x 324 x 541

. 185%x16.9x359 | 29.1x128x21.3
inches

Work A’De" \[,’\;'“"L“s““s 200x297x365 | 233 x224x 244

(DxWxL) mm| 79,117x134 | 92x88x956
inches
Net Weight kg/Ib 44.5/97.9 42.3/93.1
Electrical Requirements** 100 V/50 Hz 100 V/60 Hz or
(Voltage +10%) 115 V/60 Hz or
230 V/50 Hz

*Add ~26 mm (1 inch) to D for drain fitting.
**See Section 3 for additional information.

e Thermo Fisher Scientific reserves the right to change specifications without notice.

Thermo Scientific

Section 2 General Information

2-13



Section 2 General Information

Cooling Capacity

A10B (100V/50Hz)
600

500

~
o
o

A

w
o
o

Load (watts)

L A108

(
\

-20 0 20 40

60 80

Temperature (°C)

A10, A25, (100V/50Hz)
450

100

400

300

350 Azj/ N

250 /

/
200 / A

Load (watts)

50 / / A10

100 / /

50 /

-40 -20 0 20

A25B (100V/50Hz)
1200

40 60 80 100
Temperature (°C)

1000

800

600

Load (watts)

400 e ™

200

A25B

-

-60  -40 -20 0 20

40 60 80 100
Temperature (°C)

Load (watts)

Load (watts)

A10B (115V/60Hz, 230V/50Hz, 100V/60Hz)

700
600 A
— 500 //
B /
2 400
2 300
" T~ A10B
/
100 —
-20 0 20 40 60 80 100
Temperature (°C)
A10, AZ5, (115V/60Hz, 230V/50Hz, 100V/60Hz)
600
500
A5 AN
400 N ~ /|
I ==
100 / /
// 7
40 20 0 20 40 60 80 100

1200
1000
800
600
400

200

Temperature (°C)

A45HC, A25B (115V/60Hz, 230V/50Hz, 100V/60Hz)

//r A45HC
// \\
/T N
/’ / A25B
v
60 -40 20 0 20 40 60 80 100

Temperature (°C)

Specifications obtained at sea level using water (above +5°C to +90°C) or a fluid with a specific heat of 2.3 kJ/kg-K or 0.55 Btu/Ib-F (less than 5°C)

as the recirculating fluid at a +20°C ambient condition, at nominal operating voltage. Other fluids, process temperatures, ambient temperatures,
altitude or operating voltage will affect performance. The bath was operating with the lid closed and no heat load lid or any external circulation.

Minimum temperatures are only achieved with the above conditions. If your conditions vary from above, minimum temperature will most likely not

be achieved.

Specifications are for reference only and are subject to change.

2-14
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Time to Temperature
A10B, A10, A25B (100V/50Hz)
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Specifications obtained at sea level using water (above +5°C to +90°C) or a fluid with a specific heat of 2.3 kJ/kg-K or 0.55 Btu/Ib-F (less
than 5°C) as the recirculating fluid at a +20°C ambient condition, at nominal operating voltage. Other fluids, process temperatures, ambient
temperatures, altitude or operating voltage will affect performance. Specifications are for reference only and are subject to change. Heat-up
rates for the 100V baths will take approximately 25% longer than the 115V.

Thermo Scientific
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Section 2 General Information

SAHARA Heated Bath Circulator Specifications

Stainless Steel Bath Circulators

S7 S13
SC100 Temperature Range °C* |  Ambient +13 to 100 Ambient +13 to 100
OF* Ambient +23 t0 212 Ambient +23 to 212
SC150/150L Temperature °C* |  Ambient +13 to 150 Ambient +13 to 150
Range °F* | Ambient +23 to 302 Ambient +23 to 302
Bath Volume liters 4-8 7-12
gallons 1.1-21 18-3.2
Overall Dimensions**
(HxWxD) mm 456 x 235 x 428 456 x 321 x 428
inches 18.0x9.2x 16.7 18.0x12.6 x 16.7
Work Area Dimensions
(DxWxL) mm 200x 154 x 112 200x 293 x 112
inches 79x6.1x44 79x94x44
Net Weight kg/Ib 10.6/23.4 12.3/27.0
Stainless Steel Bath Circulators
S21 S45 S49
SC100 Temperature Range °C* |  Ambient +13 to 100 Ambient +13 to 100 Ambient +13 to 100
oF* Ambient +23 to 212 Ambient +23 to 212 Ambient +23 to 212
SC150/150L Temperature °C* |  Ambient +13 to 150 Ambient +13 to 150 Ambient +13 to 150
Range °F* |  Ambient +23 to 302 Ambient +23 to 302 Ambient +23 to 302
Bath Volume liters 7-19 30-41 29-53
gallons 1.8-5.0 7.9-108 7.7-140
Overall Dimensions**
(HxW x D) mm 409 x 381 x 628 556 x 381 x 628 456 x 579 x 746
inches 16.1x 15.0x 24.7 21.9x15.0x 24.7 18.0x22.8x29.4
Work Area Dimensions
(DxWxL) mm 150 x 297 x 312 300 x 298 x 312 200 x 498 x 430
inches 59x11.7x12.3 11.8x11.7x12.3 79x19.6x16.9
Net Weight kg/Ib 14.2/31.2 20.3/44.7 24.3/53.4

*The lowest usable temperature may be 13°C (23°F) warmer than room temperature, lower temperature ranges require supplemental cooling.

**Add ~26 mm (1 inch) to D for drain fitting.
***See Section 3 for additional information.

e Thermo Fisher Scientific reserves the right to change specifications without notice.
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Specifications obtained at sea level using water (above +5°C to +90°C) or a fluid with a specific heat of 2.3 kJ/kg-K or 0.55 Btu/Ib-F (less than 5°C)
as the recirculating fluid at a +20°C ambient condition, at nominal operating voltage. Other fluids, process temperatures, ambient temperatures,
altitude or operating voltage will affect performance. Specifications are for reference only and are subject to change. Heat-up rates for the 100V
baths will take approximately 25% longer than the 115V.
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A CAUTION

2-18

Water is the only approved fluid for polyphenylene oxide bath circulators. A

Polyphenylene Oxide (PPO) Bath Circulators

S5P S14P S21P
Temperature Range°C* | Ambient +13 to 100 Ambient +13 to 100 Ambient +13 to 100
°F* | Ambient +23 to 212 Ambient +23 to 212 Ambient +23 to 212
Bath Volume liters 3-5 8-14 13- 21
gallons 08-13 2.1-37 34-55
Over?:ll f\','\‘/‘:’("[f)";n“ns] 360 x 190 x 388 361 x 358 x 452 361 x 358 x 642
) 142x75x%x153 142x14.1x17.8 142 x14.1x25.3
inches
Lol A’[fa 3\;“‘?“3““3 160 x 132 x 132 160 x 300 x 163 160 x 300 x 353
(DxWxL) mm| 53,5952 63x 118 x6.4 63x11.8x139
inches
Net Weight kg 5.1 6.3 6.6
b 1.2 13.9 145

*The lowest usable temperature may be 13°C (23°F) warmer than room temperature, lower temperature
ranges require supplemental cooling.

**Add ~13 mm (1/2 inch) to D for drain fitting.
e Thermo Fisher Scientific reserves the right to change specifications without notice.
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STANDARD Immersion Stainless Steel Baths/Circulators

Wetted Materials

Circulator Stainless Steel 316

Viton Stainless Steel 304

EPDM EPDM (drain fitting)

Ryton Ryton

Ultem Zotek-N (cover seal)

Vectra Polyphenylene oxide (PPO) Baths/
Stainless Steel Circulators

Polyphenylenoxid

Thermo Scientific 2-19



section 3 Installation

= Ambient Temperature Range 5°C to 40°C (41°F to 104°F
Ambient P g ‘ ’
conditions Maximum Relative Humidity 80% for temperatures up to 31°C (88°F)*
Operating Altitude Sea Level to 2000 meters (6560 feet)

Overvoltage Category Il
Pollution Degree 2

Degree of Protection [P 20

*decreasing linearly to 50% relative humidity at 40°C (104°F)

Imme rSion CirCUIatOr On 150/150L circulators, ensure the label and small piece of Styrofoam
Only securing the float switch are removed before using.

The immersion circulator is designed for continuous operation and for

indoor use.

For stand-alone immersion circulators use the supplied nut and washer
A DANGER to secure the grounding strap to the top of the metal tank. See next

page. A

Never place the circulator in a location where excessive heat, moisture,
A CAUTION inadequate ventilation, or corrosive materials are present. A

Carefully install the immersion circulator to ensure it does not fall

A C AUTION into the container or that its line cord does not make contact with the

container contents. A

For immersion circulators equipped with a clamp:

¢ Attach and secure the clamp to your container.
*  The maximum wall thickness is 25 mm (~1").
*  The immersion depth is 75 to 145 mm (~3to 5°/,").

* Your container must be sturdy enough to support the weight of the
assembly, approximately 3.8 kilograms (8.5 pounds).
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Bath cl rculator The circulator is designed for continuous operation and for indoor use.

The equipment normally ships with circulator mounted facing the reservoir.
You may change the position £90° by removing thumb screws, no tools are
required. Reinstall thumb screws.

A c AUTION Do not mount the circulator backwards; the line cord could contact the

reservoir fluid. A

Rotate circulator
only +90° from
shown position

The nozzle at the end of the pump can be repositioned for maximum flow in

A CAUTION the bath. When repositioning the circulator ensure the nozzle is not directed

towards a bath wall. There is a second opening on the pump that is capped,
do not remove this cap.

Never place the circulator in a location where excessive heat, moisture,

A CAUTION inadequate ventilation, or corrosive materials are present. A

Grounding strap Leave refrigerated baths in an upright position at room temperature
(~25°C) for 24 hours before starting. This will ensure the lubrication oil
and Nut has drained back into the compressor. A

Sahara baths, and stand-alone circulators, require immersion circulator

A DANGER

For Sahara baths, and stand-alone immersion circulators, use the
supplied nut and washer to secure the grounding strap to the top of
the metal tank. A

A45HC units utilize a flammable refrigerant (R290), risk of fire or
A D AN G E R explosion, do not use sharp objects to clean evaporator coil in the

tank.
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Ventilation

Electrical
Requirements

A\ DANGER
A DANGER

A DANGER

A CAUTION
A CAUTION

All circulators except A45HC can operate with 0 clearance on two exhaust
sides as long as the third exhaust side has unrestricted air low. A45HC must
have at least 25mm [1"] of clearance on both sides to comply with UL leak
mitigation safety standards. Blocked ventilation will increase the circulator's
temperature, reduce its cooling capacity and, on refrigerated baths, eventually
lead to premature compressor failure.

Ventilation Options

The circulator's construction provides protection against the risk of
electrical shock by grounding appropriate metal parts. The protection
will not function unless the power cord is connected to a properly
grounded outlet. It is the uset's responsibility to assure a proper
ground connection is provided. A

For Sahara baths, and stand-alone immersion circulators, use the
supplied nut and washer to secure the grounding strap to the top of
the metal tank. See previous page. A

The circulator is intended for use on a dedicated outlet. All circulator are
equipped with automatic thermally-triggered 20 Amp circuit protector.
The circuit protector is designed to protect the circulator.

Note If the circuit protector activates allow the circulator to cool before
resetting. Restart the circulator. Contact us if it activates again. A

The circulator's power cord is used as the disconnecting device, it
must be easily accessible at all times. A

Operate the circulator using only the supplied line cords, never operate
equipment with damaged cords. A

Refer to the bath nameplate on the rear, upper-left-hand corner of the
bath for specific electrical requirements. Voltage deviations of £ 10%
are permissible. The outlet must be rated as suitable for the total power
consumption of the circulator, see next page.

Note If a bath and immersion circulator were purchased separately, follow
the electrical requirements listed on the bath nameplate. A

Thermo Scientific
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The following power options are available:

Bath

A10

A25

A10B

A25B

A45HC

All Heated

Section 3 Installation

Baths/Circulators 100/50-60/1

1. Volts £ 10%

2. Maximum amp draw

Volts'/Hertz/Phase Amps? Total Wattage Plug Type
115/60/1 11.5 1165 N5-15
100/50-60/1 1.4 1120 N5-15
230/50/1 10.3 2370 Country Specific
115/60/1 1.7 1185 N5-15
100/50-60/1 11.5 1135 N5-15
230/50/1 10.4 2395 Country Specific
115/60/1 11.5 1165 N5-15
100/50-60/1 1.4 1120 N5-15
230/50/1 10.3 2370 Country Specific
115/60/1 1.7 1185 N5-15
100/50-60/1 11.5 1135 N5-15
230/50/1 10.4 2395 Country Specific
115/60/1 14.4 1660 N5-20
230/50/1 1.3 2600 Country Specific
115/60/1 11.3 1300 N5-15
10.0 1300 N5-15
230/50/1 9.3 2135 Country Specific
= 1 11
@ @
=1 1 11
@ [ ]
20 Amp Outlet 15 Amp Outlet
(16 Amp) (12 Amp)
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A CAUTION

A CAUTION

A CAUTION

For refrigerated baths:

Ensure all communication and electrical connections are made

prior to starting the circulator. A

* Install the supplied RJ45 shielded cable between the immersion
circulator and the bath RJ45 connectors (similar to Ethernet). This is

required for proper operation.

[~ ==}
RJ45 Connector 15 m-

IDI Immersion
Circulator

On refrigerated baths, this cable T ::
is required for proper operation —— o s
between the bath and the
immersion circulator.

Bath

RJ45 Connector

LI N | —r el 2L TN |

* Install the power cord from the connector on the rear of the circulator,

A, to the connector on the rear of the refrigerated bath, B.

* Connect the bath’s power cord, C, to a grounded power outlet.

For refrigerated baths, never connect controller power inlet, A, to
a power outlet. Never connect power outlet, B, to anything but an

immersion circulator. A

Ensure the electrical cords do not come in contact with any of the

plumbing connections or tubing. A

By
LG
i [ |€——— A = power inlet
eTETa) from bath
C = power inlet & A
from power supply
B =
NE) ﬁ -
e o ° |
2 B = power outlet
to immersion
) circulator bath
[} g ®
o —
A45HC Only
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Thermo Scientific

Section 3 Installation

Immersion Circulator

<— A = Power Inlet from Bath

| B = Power Outlet to

L— Immersion Circulator

daa

C = Power Inlet from .~/ Y~ - M

power supply

For non-refrigerated baths:
 Connect the bath’s power cord, C, to a grounded power outlet.

Ensure the electrical cords do not come in contact with any of the
plumbing connections or tubing. A

C = Power Inlet from
power supply
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External
Circulation

A CAUTION

The plumbing connections for external circulation are located on the

rear of the circulator, mmp- @ is the return flow from the external
application. @) mmap- is the outlet flow to the external application (supply
side). The connections are 16 mm O.D. Remove the union nuts and plates
to install the 8 mm or 12 mm hose barbs and clamps supplied with the
circulator.

— @

Return Flow

o—>

Outlet Flow

Plumbing Connections (Typical)

Note Cap the pump nozzle with the supplied fitting for maximum
pressure to the external application, it may be necessary to remove the
circulator from the bath to access the nozzle. A

Ensure the supplied
o-ring is installed on

the nut. - =
3 Pump Nozzle (Typical)

Note There is a second opening on the pump that is capped, do not
remove this cap or fluid will overflow the reservoir. A

When using the internal bath only, the plumbing connections can be
closed with the supplied plate and union nuts.

To prevent damage to the circulator's plumbing, use a 19 mm
backing wrench on the nut when removing/installing the external
connections. A

Thermo Scientific
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USB Port If your computer does not automatically recognize the USB driver, installa-

tion instructions are provided in the Appendix.
(SC 150/SC 150L
only)

USB Port  am
(SC 150/SC 150L

o |
only) ?:1\

USB Port

Tubing

Requireme nts Tubing is normally used to connect the pump to an external application.

A C AUTION Ensure none of the tubing comes in contact with the power cord. A

Note The maximum allowable length of tube depends largely on the size,
form and material of the external reservoir. The length of tube and its
diameter, combined with the circulating capacity, have a large affect on the
temperature stability. Whenever possible, use a wider tube diameter and place
the application as close as possible to the circulator. A

Extreme operating temperatures will lead to extreme temperatures on
the tube surface, this is even more critical with metal nozzles. A

* the required tube material depends on the heat transfer liquid used

* tubes must not be folded or bent

* after prolonged use, tubes may become brittle or they may get very soft,
check them on a regular basis and replace if necessary

* secure all tube connections using clamps

Thermo Scientific 3-27
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Tubing

A CAUTION

A CAUTION

Tubing for Thermo Scientific temperature control systems is optional.
Tubing is available in lengths of 0.5, 1.0 and 1.5 meters. Couplings for
connecting tubes are also available. The smallest opening inside the metal
tubes is 10 mm. The metal tubing is provided with coupling nuts (M16 x
1, DIN 12 879, part 2) at either end.

Please select the proper tubing from the table shown in Section 5.

Ensure the tubing you select will meet your maximum temperature
and pressure requirements. A

Plastic and rubber tubing

If other plastic and rubber tubes are used, ensure that the tubes selected
are fully suitable for the particular application, i.e., that they will not split,
crack or become disengaged from their connections.

Connect the tubing using the supplied tube fittings for 8 or 12 mm i.d.
They are attached to the plumbing connections with a supplied coupling
nut.

We highly recommend using foam rubber insulation on the tubing and
the fittings.

Metal tubing

Thermo Scientific metal tubing (stainless steel insulated) offers a
particularly high degree of safety and is suitable for both low and high
temperatures/liquids.

The metal tubing is attached directly to the plumbing connections, gaskets
are not required.

Do not subject tubing to mechanical strain and ensure any specified
bend radius is not exceeded. A

Thermo Scientific



Approved Fluids

Section 3 Installation

VI eF: 8 Only use the approved fiuids listed below. 4

A CAUTION

A CAUTION

A CAUTION

A CAUTION

A CAUTION

Thermo Scientific

All immersion circulators:

Water

Ethylene Glycol-Water

Propylene Glycol-Water

SC 150 and SC 150L immersion circulators only:
SIL 100

SIL 180

SIL 300

SYNTH 60

SYNTH 260

Thermo Fisher Scientific takes no responsibility for damages caused by the
selection of an unapproved bath fluid.

Other than water, handle and dispose of approved liquids in
accordance with the fluid manufacturet's specification and/or the

fluid's SDS. A

To set the fluid temperature alarms, use the circulator's menu selection
to identify the fluid, see Section 4. A

When using water above 80°C closely monitor the fluid level, frequent
top-offs will be required. It will also create steam. A

Water/glycol mixtures require top-offs with pure water, otherwise the
percentage of glycol will increase resulting in high viscosity and poor

performance. A

Polyphenylene oxide (PPO) Bath Circulators are used with water only. A
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Fire point Range of Application Sil100 Sil180  Sil300 Synth 60 Synth260
Fla@mgble thermal liq}lids Fire Point °C 100 ot S 0 -
can ignite When a specified Flash Point °C - 70 o0 o .
?}ipgz;uir:ﬁ;siggiiszd. Visco.sity at 20°C (mPas) 3 1 200 2 140
temperature level 25°C Density at 20°C (kg/dm’) 0.89 0.93 1.08 0.76 1.03
below the fire point as Specific heat capacity (kJ/Kg*K) ~ 1.67 151 1.56 2.10 2.00
defined by the - 300

EN 61010-2-010.

Temperature Range °C
Viscosity 250
For optimum temperature 250
accuracy, it is important
that heat transfer liquids
have a low viscosity. 200

200

. Working temperature
range 150 —
This is the recommended -
long-term operating range. ||
The maximum viscosity is
approximately 5 mPas.

100 [ |

|:| Operating

temperature range 50
Long-term operation is

recommended only under

certain conditions. The 0
viscosity may rise to a i T
maximum of 30 mPas. The i T
pump capacity will not 50 [
match specifications.

Order Number 10 liter container 999-0202 999-0204 999-0206 999-0210 999-0214

. Heating-up range Order Number 5 liter container  999-0201 999-0203  999-0205 999-0209  999-0213
Long-term operation is not Color trans-  trans- trans- trans- trans-
recommended, the pump parent,  parent, parent, parent, parent,
motor’s excess temperature colorless colorless  colorless  colorless  yellow
protection may switch off Reacts with  Silicone ~ Silicone  Silicone  Rubber ~ Copper
the pump. Silicone  Light
metals
Bronze

EC-Safety Data Sheet will be delivered together with each container of liquid.
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Chlorine

Short term usage of tap water may not cause any adverse affects on the
circulator or your application, but in the long term problems may arise. To
help alleviate these problems Thermo Fisher Scientific recommends the use
of chlorine.

The duration of time that chlorine remains in solution depends on factors
such as water temperature, pH and availability of direct sunlight. We
recommend maintaining chlorine levels at proper levels using chlorine test
strips, generally 1 to 5 ppm is adequate.

For best results, the pH of the fluid should be maintained between 6.5 and
7.5. Additional chlorine should not be added without first determining the
concentration ratio that already exists in the fluid supply. Corrosion and
degradation of the circulation components can result from concentration
ratios that are too high. Contact our customer support for additional
information.

5°C to 95°C — Distilled Water or Deionized Water (up to 3 MQ-cm)
Normal tap water leads to calcareous deposits necessitating frequent
circulator decalcification, see table on page 3-14.

Calcium tends to deposit itself on the heating element. The heating capacity
is reduced and service life shortened.

-30°C to 80°C — Water with Glycol

Below 5°C water has to be mixed with a glycol. The amount of glycol added
should cover a temperature range 5°C lower than the operating temperature
of the particular application. This will prevent the water/glycol from gelling
(freezing) near the evaporating coil.

Excess glycol deteriorates the temperature accuracy due to its high viscosity.

-40°C to 200°C — SIL180 (SC 150 and SC 150L circulators only)
SIL180 is suitable for covering neatly the entire range with just one liquid,
especially when used with the cooling units.

Unfortunately SIL180 has a wetting tendency necessitating the occasional
cleaning of the bath cover.

other temperatures (SC 150 and SC 150L circulators only)
Thermo Fisher Scientific offers a range of heat transfer fluids for these
temperature control applications.

SYNTH 60 and SYNTH 260: (SC 150 and SC 150L circulators only)
Synthetic thermal liquid with a medium life span (several months) and little
smell annoyance.
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SIL 100, SIL 180, SIL 300: (SC 150 and SC 150L circulators only)
Silicone oil with a very long life span (over 1 year) and negligible smell.

Thermo Fisher heat transfer fluids are supplied with an EC Safety Data
Sheet.

Ensure, when selecting the heat transfer fluid, that no toxic gases
A DANGER can be generated. Inflammable gases can build up over the fluid

during usage. A

Ensure the over temperature cut-off point is set lower than the fire

A CAUTION point for the heat transfer fluid selected. A

The highest working temperature, as defined by the EN 61010 (IEC

A CAUTION 1010), must be limited to 25°C below the fire point of the fluid. A

e - When working with fluids other than water:
Additional Fluid i o
* Do not use any approved fluid until you have read and understood

Precautions the label and the Safety Data Sheet (SDS).

* Ensure any fluid residue or any other material is thoroughly removed
before filling the bath with a different fluid.

* Always wear protective clothing, especially a face shield and gloves.

* Avoid spattering on any of the circulator's components, always siowly
add fluid. When adding, point the opening of a container away from
yourself.

e Use fume hoods.

* Do not allow any ignition sources in the vicinity.
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Water Quality and Standards

Process Fluid Permissible (PPM) Desirable (PPM)
Microbiologicals
(algae, bacteria, fungi) 0 0

Inorganic Chemicals

Calcium <25 <0.6
Chloride <25 <10
Copper <13 <1.0
0.020 ppm if fluid in contact with aluminum
[ron <0.3 <0.1
Lead <0.015 0
Magnesium <12 <0.1
Manganese <0.05 <0.03
Nitrates\Nitrites <10asN 0
Potassium <20 <0.3
Silicate <25 <1.0
Sodium <20 <0.3
Sulfate <25 <1
Hardness <17 <0.05
Total Dissolved Solids <50 <10
Other Parameters
pH 6.5-8.5 7-8
Resistivity 0.01* 0.05-0.1*

*MQ-cm (compensated to 25°C)

Unfavorably high total ionized solids (T1S) can accelerate the rate of galvanic
corrosion. These contaminants can function as electrolytes which increase
the potential for galvanic cell corrosion and lead to localized corrosion such
as pitting. Eventually, the pitting will become so extensive that refrigerant will
leak into the water reservoir.

As an example, raw water in the United States averages 171 ppm (of NaCl).
The recommended level for use in a water system is between 0.5 to 5.0 ppm
(of NaCl).

Recommendation: Initially fill the reservoir with distilled or deionized water.
Do not use untreated tap water as the total ionized solids level may be too
high. This will reduce the electrolytic potential of the water and prevent or
reduce the galvanic corrosion observed.
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Filling Requirements

A CAUTION

Draining

A CAUTION

A CAUTION

3-34

Ensure the reservoir drain port on the front of the bath is closed and that
all plumbing connections are secure. Also ensure any residue is thoroughly
removed before filling the reservoir.

Before using any fluid refer to the manufacturer’s SDS and EC Safety
Data Sheet for handling precautions. A

To avoid spilling, place your containers into the reservoir before filling,

With a low level WARNING the circulator continues to run, with a FAULT
the circulator will shut the refrigeration, pump and heater will shut down, see
Section 7. The low level warning for the SC 150 is at approximately 47 mm
(1 7/8”) below the top, the low level fault is at approximately 60mm

(2 3/8”). The SC150L is 45 mm (1 3/4") lower for both levels.
Avoid overfilling, oil-based fluids expand when heated. A

When pumping to an external system, keep extra fluid on hand to maintain
the proper level in the circulating lines and the external system.

Note Monitor the fluid level whenever heating the fluid. A

Before draining any fluid refer to the manufacturer’s SDS and EC
Safety Data Sheet for handling precautions. A

Ensure the fluid is at a safe handling temperature, ~40°C. Wear
protective clothing and gloves. A

* place a suitable container underneath the drain. If desired, attach an
8 mm id tube on the drain.

* slowly turn the drain plug until flow is observed.

Turning the drain cap more than 11/2 turns will result in the drain cap
and fitting coming off. A

In this case, the drain fitting can be screwed back on. Attaching the cap
onto the fitting will aid in installation. If required, contact us for additional
information.

Installed Drain Fitting with Cap Removed

Thermo Scientific
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STANDARD
Immersion
Circulator
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section4 Qperation

The Thermo Scientific STANDARD Series of immersion circulators have a
digital display and easy-to-use touch pad, five programmable setpoint
temperatures, acoustic and optical alarms. Circulators offer adjustable high
temperature protection.

cccccccc

ne s
7 A

fhe

This label indicates read the instruction manual before starting the circulator.

Use this button to place the circulator in and out of stand by, see page 4-3 for
more details. The blue LED illuminates when stand by is enabled.

Use these navigation arrows to move through the circulator displays and to
adjust values.

Pressing this button once to make changes on the immersion circulator's
display screen. In most cases, pressing it again is required to save the change.

Use this button to cancel any changes and to return the circulator to its
previous display. Canceling a change can only be made before the change is
saved. In some cases, it is also used to save changes.

Note Holding this button for five seconds resets the display contrast to the
default level and also brings up the language menu to change, if needed, the

displayed language. See Settings-Display Options in this Section. a

Used for adjusting and resetting the High Temperature Cutout. Details are
explained in this Section.
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Setup

A CAUTION

A CAUTION

Start Up

Highlighted 20.0°C @ Fluid

Start Symbol s

Stop Symbol —, 20.0°C

Thermo Scientific

Section 4 Operation

Leave refrigerated baths in an upright position at room tem-
perature (~25°C) for 24 hours before starting. This ensures the
lubrication oil has drained back into the compressor. A

Before starting, double check all the USB (optional), electrical

and plumbing connections. A
Ensure the HTC is in the full clockwise position. {kc’
HTC
Do not run the circulator until fluid is added to the reservoir. Have

extra fluid on hand. If the circulator does not start refer to Section 7
Troubleshooting,

* For refrigerated baths, place the circuit protector
located on the rear of the bath to the | position.

* Place the circuit protector located on the back
of the immersion circulator to the | position.

After a slight delay the blue LED on the front panel illuminates.
* Press (0), the Start Display appears. The blue LED goes

out.

* Ensure the start symbol has a highlight box around it, if not
use the arrow keys to navigate to the symbol.

SP1 Menu

Reservoir

Temperature

24.2°C "

Start Display

* Press . The circulator starts and the start symbol turns
into a stop symbol ([}

Note The pump starts immediately but refrigerated baths take up to
30 seconds before the compressor starts. A

Note After start up, check all the plumbing connections for leaks. A

4-37



Section 4 Operation

The SP1 and Menu portions on the top of the display are used to
view and/or change the circulatot's settings. They are explained in detail
later in this Section.

@ indicates the circulator is using its internal sensor for
temperature control.

Status DiSplay If desired, press @ to toggle between the Start/Status Displays.

Refrigeration Running

Symbol Selected Reservoir Fluid
. - \
Pump Running Symbol —le ™ % Y
Water

Heater Running Symbol v

Reservoir Fluid / 2 4 . 2 C

Temperature —

Status Display

Note After 60 seconds, if no operator inputs are made the circulator
automatically switches to the Status Display. If desired, change the time

or disable this feature using the Display Options Menu. a

stand By Mode Press @, the circulator display goes blank and enters the stand by

mode. The blue LED on the front panel illuminates.

Stopping the  Ensure the stop symbol is highlighted, if not use the arrow keys to navi-
. gate to the symbol.
Circulator

Press
symbol (

. The circulator stops and the stop symbol turns into a start

)-

SP1 Menu

®

Stop Symbol —~—
(]

=

24.2°C
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Power Down

Shut Down

A CAUTION

A CAUTION

A CAUTION

Restarting

Thermo Scientific

Section 4 Operation

Press ©, the circulator display goes blank and enters the stand by

mode.

Place the circuit protector on the back of the circulator
to the O position. The blue LED will extinguish.

On refrigerated baths, place the circuit protector on the rear of the bath
to the O position.

Using any other means to shut down a refrigerated bath can
reduce the life of the compressor. A

Always turn the circulator off and disconnect it from its supply
voltage before moving it. A

The circuit protector located on the rear of the components is not
intended to act as a disconnecting means. A

Note When quickly restarting, the compressor may take up to 10 min-
utes before it starts to operate. A

4-39



Section 4 Operation

4-40

Changing the
Setpoint

Setpoint Value Window

Setpoint Value Window IE|35.0 ¢ @

Setpoint Window

Setpoint Value Window

Note You can not adjust the setpoint closer than 0.1°C to either of
the fluid's system limits, see Fluids Type in this Section, or beyond the
bath's temperature range. A

The setpoint can be changed with the circulator running or not.

The Setpoint is the desired fluid temperature. The circulator can store

up to five setpoints, SP1 through SP5. The procedure for changing
stored setpoint values is discussed later in this Section.

Use the navigation arrows and move to the setpoint window and then

press ° to highlight it and the setpoint value as shown below.

| | Menu

(in)
24.2°C

Use the up and down navigation arrows to bring up the desired

setpoint, SP1 through SP5, and then press G

The Setpoint Value Window now indicates the corresponding setpoint's

M
7 (| Menu

stored value.

24.2°C

If desired, you can change the displayed setpoint value by using the
navigation arrows to highlight the Setpoint Value Window and then
pressing a The right-most digit will have a cursor beneath it.

~.35.0°C

Use the left and right arrows to move the cursor to the desired digit
and then use the up and down arrows to change the value. Once all the
desired changes are made, press to save the change.

Note Using this procedure also changes the setpoint's stored value. A

Thermo Scientific
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Menu Displays

The circulator uses menus to view/change its settings.

Note The circulator does not need to be running to view/change these settings. A

For all Menu displays, once Q is pressed to change a display, you can press @ to return to

the previous screen.

1. Use the arrow buttons to highlight Menu and 2. Use the up and down arrow to highlight the

the circulator brings up the Main Menu Display. desired setting and then press to bring up
additional submenus.

SP1__ (] Menu
A Display Options
System
A
W Menu
Main Menu Display See page 4-8.
SP1__ ([ Menu
Settings A Run Time
Configuration
Password/Reset W
e Menu
See page 4-13.
Since the circulator can only display five lines of
text at a time, keep pressing the down arrow to
Menu view any additional options.

The Menu line, at the bottom of all the submenu displays, is another way to return the circulator back

to the Start Display.
1. From any submenu display, use the down arrow 2. Press a to return to the Start Display.
button to highlight Menu.

Application Settings i SP1 - Menu
Display Options 20.0°C @
=
W

T 24.2°C

Pressing @ from the Menu line returns you

to the previous screen. A
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Section 4 Operation

Settings - Application Settings is used to view/adjust the circulator's five Setpoints (SP) and

Real Temperature Adjustments (RTA), enable/disable the alarms, change the fluid type, set the pump
speed, configure the interface (optional), set the clock, turn the timer on or off, and turn auto restart and

energy savings on ot off.

1. With Application Settings highlighted

press to view:
Setpoints e
Alarms
Fluid Type
Pump Adjustment W
Menu

3. With Setpoints highlighted, press a

to display the list. Use the up/down arrows to
highlight the desired SP. Note Use the down
arrow to display SP5. a

spr 3
SP2
SP3

SP4 Vv
Menu

2. Scroll down for additional options:

On/Off Timer

CAuto Restart

CdEnergy Savings W
Menu

4. Press a

The SP and RTA are changed using the same
procedure. With the desired setpoint highlighted

press e to display the submenu.

sp1xxxJi

RTA int XX.X

Menu

If this temperature on the Start/Status Displays does not accurately reflect the actual temperature in the
reservoir, an RTA can be applied. The RTA can be set 10°C (£18°F).

As an example, if the circulator's temperature is stabilized and displaying 20°C but a calibrated reference
thermometer reads 20.5°C, set the RTA to -0.5°C. After you enter a RTA value allow the circulator to
stabilize before verifying the bath fluid temperature. Note If display accuracy is required, we recom-
mend repeating this procedure at various setpoint temperatures and on a regular basis. A

Note You cannot adjust the setpoint closer than 0.1°C to either of the fluid's system limits, see Fluids

Type in this Section. A

5. With the desired line highlighted press a

The right-most digit will have a cursor beneath it.
Use the left and right arrows to move the cursor
to the desired digit and then use the up and down
arrows to change the value. Once all the desired

changes are made, press to save the change

or @ to cancel it.

Thermo Scientific

35.0°C
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Alarms is used to view/adjust the high and low temperature alarm limits, to enable/disable the audible
alarms and to configure the low level warning reaction (SC150/SC150L only). Note The alarm range
limits depend on the fluid, circulator and bath used, see next page. A

1. With Alarms highlighted, press a to 2. With Temperature Alarms highlighted,
display: press to display:
Temperature Alarms A High Fault 83.0°C
Audible Alarms High Warn 83.0°C
o

OLow Level Warning Low Warn 2.0°C

W Low Fault 20°C .,

Menu Menu

3. Highlight the desired limit and press . Follow the same procedure used to change a setpoint.

If the Fault temperature is exceeded the circulator shuts down and, if enabled, the audible alarm sounds.
If the Warn temperature is exceeded the circulator continues to run and, if enabled, the audible alarm
sounds. In both cases a message is displayed.

High Fault cannot be set below High Warn.  Press @ to return to the previous display.
High Warn cannot be set below Low Warn.
Low Fault cannot be set above High Warn.

Note Changing the temperature alarms also changes the current setpoint, if it falls outside the new
limits. A

1. With Audible Alarms highlighted, press 1. With Low Level highlighted, press to
to display the alarms. toggle the low level warning alarm on/off:

Highlight the desired alarm and press to Temperature Alarms M
toggle between enable and disable mode. Audible Alarms
= Faults |8 Low Level Warning

O Warnings W

Menu
W (SC150/SC150L only)
Menu Note The low level cutout is always enabled

and if activated will generate a fault message. A

Press @ to return to the previous display.

Press @ to return to the previous display.
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Fluids Type is used to identify the type of fluid used. The circulator uses the fluid type to automati-
cally set certain operating parameters.

C AUTI ON Polyphenylene oxide (PPO) Bath Circulators are used with water
A only. A

' . o Fluid temperature alarm limits
1. With Fluid Type highlighted, press to High°C  Low°C

display the list of approved fluids.
Highlight the desired fluid and then press Q $C 100 immersion circulators:

to select it. Water +100 +5
T | | coviene GhoobWaeer 4100 30
O EG-Water Propylene Glycol-Water +100 -30
O PG-Water Other +100 -30
[ Other y | SC 150 and SC 150L immersion circulators: |
Menu Water +100 +5
Ethylene Glycol-Water +100 -30
2. With the desired fluid selected press @ to Propylene Glycol-Water +100 -30
return to the previous display. Other +100 -30
Note The circulator's operating range is deter- SIL. 100 +75 28
i e th cremton i necessary st | ST 189 Hs0
matically adjusts the temperatutre alarms and/or SIL 300 +150 +80
setpoint. A SYNTH 60 +45 -10
SYNTH 260 +150 +45

Note The range is also limited by the bath

Pump Adjustment is used to review/set the .
temperature range, see Section 2. A

desired pump speed.

1. With Pump Adjustment highlighted, press
to display the speeds.

Highlight the desired speed and press a to

select it.

—=low Y

IHigh

Menu
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Set Clock is used to set the circulator's On/Off Timer is used to enable and set the
Set Time/Date (hr : min : sec) and date circulator's timer.
(year - month - day). 1. With On/Off Timer highlighted, press

- to display the on (1) and off (O ) time as well as
Set Time/Date ™ the enable box.
I: 2021-03-03 08:10:00

0O: 2021-03-03 10:45:00 |
O Enable

Menu

Menu

After setting the on and off times highlight

Enable and press to activate the timer.

Auto Restart is used to enable the auto restart feature. When enabled, the immersion circulator au-
tomatically restarts after a power failure or power interruption condition is restored. Note Consider any
possible risks before enabling this mode of operation. A

1. With Auto Restart highlighted, press a to toggle between enable and disable.

Energy Saving is used to enable the energy savings mode. The Energy Saving mode is primarily
designed for applications running under a stable load. Enabling the mode saves energy by reducing the
circulator's heater power and cooling requirements. This can result in substantial energy savings over
the life of the circulator. The default setting is disable (enable for A45HC refrigerated circulators).

1. With Energy Saving highlighted, press a to toggle between enable and disable.
Interfaces is used to enable/configure the optional serial communications (SC150/SC150L only).

Available options:

L. With Interfaces highlighted, press a 0 Serial Type  Off, RS232, RS485 or Analog 10
display the list of parameters.

o ) Baud 38400, 19200, 9600, 4800, 2400,
Highlight the desired parameter and press 1200. 600 or 300
to view the available options. . ’

Parity None, Odd or Even

Serial Type ™ Data Bits 8 only

Baud Stop Bits lor2

Parity Address (Displayed with RS485 only)

Data Bits ~ Supported protocols: AC, Standard, NC, Namur

Menu

See the Appendix for additional information.

Note Keypad operation is still available with serial
communications enabled. A
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Settings - Display Options is used to view/adjust the circulator's Temperature Units, the
Temperature Resolution, the displayed Language, the Display Contrast and the Display Delay.

1. With Temp. Unit highlighted press a .
Use the up/down arrows to highlight the desired

temperature scale.

Press a

OF
OK

Menu

3. With Language highlighted press a
Use the up/down arrows to highlight the desired

language.

Press Q

| =mEnglish 9
[ Deutsch
[ Francais

Menu

2. With Temp. Resolution highlighted

press a

Use the up/down arrows to highlight the desired

resolution. Press a
I - |

0o0.1

Menu

4. with Display Contrast highlighted press

Press Q again and use the up/down arrows
keys to change the contrast. With the desired con-
trast showing, press again.

Contrast 32 s

Menu

Note Holding @ for five seconds resets the display contrast to the default level and also brings up
the language menu to change, if needed, the displayed language. A

5. With Display Delay highlighted press
to enable/disable it.

Use the up/down arrows to highlight the time
and press again.

Use the up/down arrows to change the value.

Once the desired delay is displayed press a

Thermo Scientific

[ Delay P

60 sec

Menu

with Display Delay enabled and the Start
Display showing, if no arrows are pressed the
Start Display will change to the Status Display
after the delay expires, see pages 4-2 and 4-3.
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System Messages is used to view any Warning or Fault messages.

1. With Messages highlighted, press G to display the options.

Faults

Menu

System Run Time is used to view the circulator (Unit) and pump operating hours.

1. With Run Time highlighted, press G to display the times.

Unit xxx hours ~
Pump xxx hours
"y
Menu

System Configuration is used to view the circulator's configuration.

1. With Configuration highlighted, press G to display the settings.

Head SC150
FW XXXXXXX. XX
Checksum XXXX

Bath A10; 115V
FW XXXXXXX. XX

Menu

Without a bath connected the display is:

Head SC150
FW XXXXXXX. XX
Checksum XXXX

Bath None
FW XXXXXXX. XX

Menu

4-48

With an invalid bath connected the display is:

Head SC150
FW XXXXXXX. XX
Checksum XXXX

Bath Invd xx
FW XXXXXXX. XX

Menu

Thermo Scientific
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System - Password/Reset is used only by a qualified technician. Changing the password enables
circulator reset options, the temperature sensor calibration procedure and displays PID values.

1. With Password/Reset highlighted, press
to display:

Level User A

Menu

3. Press G to display:

Level Operator

Reset

Calibration W
Menu

Note The circulator resets to the User mode
when it is turned off. The circulator also resets to
the User mode when the Start/Status Display is
displayed continuously for 10 minutes. A

5. With Calibration highlighted, press Q

to calibrate the internal temperature sensor. The
procedure is covered on the next page,:

Level Operator -~
Password 1
Reset

Menu

Thermo Scientific

2. Press G and change the number to 1.

Level User M~
Password 1

Menu

4. If desired, highlight Reset and press Q
to display:

Reset user settings A

Reset PID settings
Reset both

Menu

Highlight the desired reset option and press G
A confirmation message will appear, press Q

again.

The circulator will enter the stand by mode.

6. Scroll down to display PID Tuning, see page
4-16.

Password 1 A
Reset
Calibration

PDTuning

Menu
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Note Ensure the RTA is set to 0 before doing a calibration. A

1. To calibrate the temperature sensor highlight
Calibration and press to display:

Internal RTD M

L
Menu
3. Press ° to display:
Internal RTD XXX
Low XX.X
SP  xxx w
Menu

5. Depending on which end you are calibrating
highlight High or LOW. Once the Internal
RTD temperature stabilizes enter the temperature
displayed on your reference thermometer and
press

Internal RTD XXX A

(High xx.Xx

Low XX.X

Calibrate SP XXX W
Menu

7. Repeat for the low end setpoint.

Internal RTD XX.X

High XX.X

Low XX.X

Calibrate SP XX.X W
Menu

4-50

2. Press e to display:
Calibrate A

Restore User Cal
Save User Cal
Restore Factory Cal W

Menu

4. Highlight the SP temperature box and enter
either the desired high end or low end setpoint

value and press a

Internal RTD
High
Low XX.X

Calibrate] ST -

Menu

XX.X
XX.X

6. Highlight Calibrate and then press ° to
complete the high end procedure.

Internal RTD XX.X
High XX.X
Low XX.X
SP  xxx W
 Menu

Once complete you can store the calibration

into memory by selecting Save User Cal and
pressing

You can later restore the same calibration by
highlighting Restore User Cal and pressing

Another option is to restore the factory calibra-
tion values by highlighting Restore Factory
Cal and pressing °

Thermo Scientific
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1. With PID Tuning highlighted, press Q 2. Highlight the desired PID and press Q to
to display: display:

P o |
Heat PID | X.XX
D X.XX
At kN
Menu Menu

3 . If required, press G to change the value.
Once the desired value is displayed press G

again to save it.

P xx.x Factory values are:
I X.XX P=006
I = 0.60
D XXX D = 0.00
W
Menu
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High Temperature
Cutout

@

HTC (Temperature
range varies with
type of

immersion
circulator.)

4-52

To protect your application, the adjustable High Temperature Cutout
(HTC) ensures the heater does not exceed temperatures that can cause
serious damage. A temperature sensor is located in the reservoir. A
HTC fault occurs when the temperature of the sensor exceeds the set
temperature limit.

In the event of a fault the circulator shuts down and displays a fault
message, see Section 7. The cause of the fault must be identified and
corrected before the circulator can be restarted. A low reservoir fluid
level is a primary reason for the HTC to trip.

The HTC is factory preset fully clockwise to the highest possible
setting, To set the cutout start the circulator and adjust the setpoint

a few degrees higher than the highest desired fluid temperature.

Allow the circulator to stabilize at the temperature setpoint. Using

a small diameter (less than 1/8”) plastic/metal rod, turn the arrow
counterclockwise until the circulator shuts down and the fault message
appears. Press Q to clear the message.

Note If using plastic rod ensure the fluid temperature is low enough
to prevent possibly melting the plastic. A

Before you can restart the circulator it has to cool down a few degrees.
To restart the circulator press the black reset ring surrounding the

red dial - and then press ? again. If Auto Restart is enabled the
circulator restarts, if disabled use the Start Up procedure.

Note: We recommend periodically rechecking operation or if the
circulator is moved. A
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Decommissioing/

Disposal Decommissioning prepares equipment for safe and secure transportation.

Laboratory Grade Ethylene glycol (EG) is poisonous and flamma-
_ ble. Before disposing refer to the manufacturer’s most current SDS

for handling precautions. A

n c AUTI ON Decommissioning must be performed only by qualified dealer using
certified equipment. All prevailing regulations must be followed. A

A45HC units utilize flammable refrigerant (R290), risk of fire or explosion
Dispose of properly in accordance with federal or local regulations.

Consider decommissioning the circulator when:
e It fails to maintain desired specifications

* It no longer meets safety standards

e Itis beyond repair for its age and worth

Refrigerant (R134A) and oil (POE or Ester) used in all other refrigerated
baths must be recovered from equipment before disposal.

Note Keep in mind any impact your application may have had on the
circulator. A

Direct questions about chiller decommissioning or disposal to our Sales,
Service and Customer Support.

A c AUTI ON Handling and disposal should be done in accordance with the manu-

facturers specification and/or the SDS for the material used. A

StOrage If the circulator is to be transported and/or stored it needs to be
drained and then flushed with a 50/50 laboratory grade glycol/water

A CAUTI ON mixture. A

The circulator can be stored for up to 90 days inside the temperature
range of -25°C to +60°C (-13°F to +140°F).

If necessary, when removing the circulator from storage allow it time to
warm up and dry out in order to prevent any condensation issues.
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Lifting
Platform
Installation

A CAUTION

Thermo Scientific

Section5 Accessories

Tools required:

e Torx Head screwdriver

¢ M15 or adjustable wrench

Procedure:

Always turn off the circulator and disconnect the power cord from the
power source before installing the platform. A

1.

Undo the four thumbscrews securing the immersion circulator to the
bridge and remove it.

Undo the four Torx head screws securing the bridge to the bath and
remove the bridge.

Secure the stacks to the platform. Note the long end of the stack is in-
stalled into the hole on the platform as shown. A

Insert the sockets into the holes on the top of the bridge. Secure the
sockets to the bridge using a M15 nut on the bottom of each socket.

Slide the stacks up and through the sockets on the bridge.

Install a male knurtled nut into each socket and install a female knurled
nut to the top of the stack.

Place the assembly in the bath and secure it to the circulator using the
four Torx head screws.

Place the immersion circulator on the bridge and secure it using the four
thumbscrews, hand tight.

Place the lifting platform to the desired position and lock it by using the
male knurled nuts.

Female Knurled
Nut (0032720) — H

Socket (0032718)

Male Knurled \

Nut (0032721) ~——3

Bridge Position -
Stack (0032325) =~
M15 Nut (9000144
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Immersion Tools required:

Cooler Bridge
Installation

Thermo Scientific

e Phillips Head screwdriver

Procedure:
Always turn off the circulator and disconnect the power cord from
A CAUTION the power source before installing the bridge. A

1.

Undo the four thumbscrews securing the immersion circulator to the
top panel and remove it.

Undo the four Phillips Head screws securing the top panel to the bath
and remove it.

Turn the old panel over and note the placement of its three gaskets.
Using the old panel as a template, install the three supplied gaskets in
the same position on the new panel. Note Place the panels on a soft
clean cloth, their stainless steel surfaces are susceptible to scratching. A

Place the immersion cooler bridge on the bath and secure it using the
four Phillips Head screws.

Place the immersion circulator on the top panel and secure it using the
four thumbscrews, hand tight.

Remove the two screws securing the "dummy" panel to the immersion
cooler bridge.

Insert the immersion circulator head through the hole.

Secure the head to the top panel using the two supplied panels.

Immersion
Cooler Head
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Rack Assemhly Tools required:
Instructions - Phillips screwdriver

Used with part numbers: Procedure:

1600002, 1600026, 1600079

Note all four support parts are identical, the lower-support is the upper-
support rotated 180°.

1. If required, align the top and bottom rack supports to the desired
height. Note Install the rack supports to the base rack using only the
supplied M4 x 8 MM stainless steel screws.

Base Rack
Upper support

P Lower support

A
t _. Support/Base Rack
#  Screws

—

| H s | H H ‘ Tank Depth Dimension A
H 3l A 2 2 150-160 114 mm
IA H J H H A 200-205 164 mm
! 8 H ¢ 233 188 mm
Tank Depth 150-160 mm | § $ l

Tank Depth 200-205, 233 mm

Insert part numbers: 2. Once the base rack is attached to the supports, install any optional
inserts at the desired heights. Use only the supplied M4 x 8 MM stain-

1600003 to 1600006
less steel screws.
1600080 to 1600083
Optional Stainless Steel Inserts:
1600084 to 1600087

A10B, S49, S14P, S21P (283 x 145 mm)
1600066 and 1600067  5>58 A45HC, S21, S30 (160 x 145 mm)
$13 (160 x 100 mm)

e 10 mm test tube holes

Optional Inserts

* 16 mm test tube holes
e 25 mm test tube holes
e No holes

Base Rack
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Serial
Communications T°' feq:re&
Adapter one

Procedure:

A c AUTION Turn off the circulator before installing the adapter. A

Adapter
Adapter
ek 12345
RS-232COMM @ RS-485COMM &' |50
9878
Pin # Function Pin # Function e
1 No connection 1-7 No connection
2 TX 8 T+
3 RX 9 T-
4 No connection
5 GND = Signal ground
6-9 No connection

TX = Transmitted data from circulator
RX = Received data to circulator.

1. If the circulator already has a communication cable installed, remove
the cable from the rear of the immersion circulator and plug that cable
into PORT 2 on the adapter.

Eeap
PORT1 RS232

‘O 2. Plug the supplied cable into PORT 1 on the adapter and the other end

) into the immersion circulator. Regardless of the configuration, the
supplied cable a/ways goes from the immersion circulator to PORT 1.
3. Plug your 9-pin serial communications cable into the communication

port on the adapter and then the other end into your computer. Cables
are available from Thermo Fisher.

e
e

4. If desired, use the supplied Velcro® tape to attach the adapter to a
convenient location on the circulator.
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Tubing

Description Order-No.
Insulated metal tubes made from stainless steel with M 16 x 1

unions on both ends. -90 to +105 °C temperature range

100 cm (39") long 333-0578
150 cm (59") long 333.0579
coupling 001-2560
Insulated metal tubing made from stainless steel with M 16 x 1

unions on both ends. -50 to +300 °C temperatutre range

50 cm (20") long 333-0292
100 em (39") long 333-0293
150 em (39") long 333-0294
tube coupling 001-2560
PVC tubing (water only)

8 mm i.d. (available per meter) 082-0745
12 mm i.d. (available per meter) 082-0304
Viton tubing -60 to +200 °C temperature range

8 mm i.d. (available per meter) 082-1214
12 mm i.d. (available per meter) 082-1215
Silicone tubing -30 to +220 °C temperature range

(not to be used with any silicone oil, i.e., SIL or Synth 60)

8 mm i.d. (available per meter) 082-0663
12 mm i.d. (available per meter) 082-0664
Perbunan tubing -40 to +100 °C temperatutre range

8 mm i.d. (available per meter) 082-0172
12 mm i.d. (available per meter) 082-0173
Foam rubber insulation for PVC, Viton, Silicone and Perbunan

tubes

8 mm i.d. (available per meter) 806-0373
12 mm i.d. (available per meter) 806-0374
Fittings for plastic tubing

8 mm i.d. 001-1209
12 mm i.d. 001-1210
Coupling nut 001-0797
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A CAUTION

Cleaning

A CAUTION

A CAUTION

Condenser Fins

Tubing

Thermo Scientific

section 6 Preventive Maintenance

Disconnect the power cord prior to performing any maintenance. A

Handle the circulator with care. Sudden jolts or drops can damage its
components. A

After time, the circulator's stainless steel surfaces may show spots and
become tarnished. Clean the reservoir and built-in components at least every
time the reservoir fluid is changed. Only use water and a soft cloth.

Do not use scouring powder. A

A45HC units utilize a flammable refrigerant (R290), risk of fire or explosion,
do not use sharp objects to clean evaporator coil in the tank. The inside of
the bath must be kept clean in order to ensure a long service life. Quickly
remove substances containing acidic or alkaline substances and metal
shavings as they could harm the surfaces causing corrosion. If corrosion
(e.g., small rust marks) occurs in spite of this, cleaning with stainless steel
caustic agents has proved to be suitable. Apply these substances according
to the manufacturet's recommendations.

Do not use any substances which contain solvents. A

For refrigerated baths, in order to maintain the cooling capacity of the
circulator, clean the fins two to four times per year, depending on the
operating environment.

Switch off the circulator and unplug the power cord.

For ARCTIC A45HC
1 Remove the condenser panel.

2 Clean fins with brush or similar tool.

3 Replace the panel.

For all other refrigerated baths:
Clean the fins with compressed air.

For extreme soiling a qualified technician will need to remove the cooling
compressor casing.

Inspect and tighten the tubing and clamps daily.
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Grounding Strap

and Nut

A DANGER

Testing the Safety

Thermo Scientific

Features

Section 6 Preventive Maintenance

Sahara baths require immersion circulator grounding,

If the circulator is removed for any reason you must ensure the nut
and washer secures to the grounding strap located on the rear of the
reservoir top when the circulator is reinstalled. A

The safety features for high temperature protection and low liquid level
protection must be checked at regular intervals. The frequency depends on
the circulator's designated application and the heat transfer fluid used.

High temperature protection
Using a small diameter (less than 1/8”) plastic/metal rod, turn the arrow
to the desired temperature.

Note If using plastic rod ensure the fluid temperature is low enough to
prevent possibly melting the plastic. A

Set a cut-off temperature that is lower than the desired setpoint
temperature. Switch on the circulator and ensure it shuts down at the set
cut-off temperature.

After the circulator cools down clear the HTC error message by pressing
° , then press the HTC reset and then press Q again.

If the circulator did not shut down have it checked by a qualified
technician.

Reset the safety to the desired temperature.

Low liquid level protection (SC 150 and SC 150L circulators) With
the circulator on, use a screwdriver and slowly push down on the level
sensor until the error message appears.

See Section 7 for details on error messages.

If not, have the circulator checked by a qualified technician.
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Section 7 Troubleshooting

7-4

Checklist

Circulator will not start

Check the display for error codes, see Error Codes in this section.
Ensure the circuit protector(s) is in the on (1) position.

Make sure supply voltage is connected and matches the circulator's
nameplate rating =10%.

No display

Recycle the circuit protector on the rear of the circulator.

Circulator will not circulate process fluid

Check the reservoir level. Fill, if necessary.
Check the application for restrictions in the cooling lines.

The pump motor overloaded. The pump's internal overtemperatutre
overcurrent device will shut off the pump causing the flow to stop. This
can be caused by low fluid, debris in system, operating circulator in a
high ambient temperature condition or excessively confined space. Allow
time for the motor to cool down.

Ensure supply voltage matches the circulator's nameplate rating +10%.

Inadequate temperature control

Verify the setpoint.
For refrigerated baths, ensure the condenser is free of dust and debris.
Check the fluid concentration.

Ensure circulator installation complies with the site requirements in
Section 3.

Ensure supply voltage matches the nameplate rating +10%.

If the temperature continues to rise, ensure your application's heat load
does not exceed the rated specifications.

Enter the controller menu and ensure the ENERGY SAVER mode is on
in order for the system to maintain a stable temperature.

Check for high thermal gradients (e.g,, the application load is being
turned on and off or rapidly changing).

Thermo Scientific
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Inadequate pump pressure
Ensure any user installed in-line valves are in the desired position.

Ensure the circulator’s process fluid outlet is connected to the
application’s fluid inlet and not the outlet, see Section 3.

Ensure all connections are secure and that the proper sealant/lubricant
for the fitting material is used.

Keep the distance between the circulator and the application as short as
possible.

Ensure tubing is straight and without bends. If diameter reductions are
required, make them at the inlet and outlet of your application, not at
the circulator.

Circulator shuts down
iy
Ensure ("} button wasn't accidently pressed.
=
Ensure the circuit protector(s) is in the on (1) position.
Check the display for error codes.

Make sure supply voltage is connected and matches the nameplate
rating £10%.

Restart the circulator.

Circulator fan not running
The fan comes on when internal head temp is greater than 40°C and
shuts off when the temperature drops below 35°C.

USB Driver Not Recognized
If your operating system does not automatically recognize the optional
driver log on to:
http:/ /www.ftdichip.com/FTDrivers.htm

for instructions.

Please contact Thermo Fisher Scientific Sales Service and Customer
Support if you need any additional information, see inside cover for
contact instructions.
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Appendix AC Serial Communications Protocol

Serial communication is accomplished either through the optional 9-pin Serial Communications Box or
through the USB port on the immersion circulator. If your operating system does not automatically recognize
the optional driver log on to: http://www.ftdichip.com/FTDrivers.htm for instructions.

Note This appendix assumes you have a basic understanding of communications protocols. Information on
the NC, STANDARD and NAMUR protocols is available upon request.

Note Keypad operation is still available with serial communications enabled.
Note NC protocol is required to use RS485 device addressing.

All commands must be entered in the exact format shown in the tables on the following pages. The tables
show all commands available, their format and responses. Controller responses are either the requested data
or an error message. The controller response must be received before the host sends the next command.

The host sends a command embedded in a single communications packet, then waits for the controller’s
response. If the command is not understood, the controller responds with an error command. Otherwise, the
controller responds with the requested data.

Commands are not case sensitive. Upper or lower case letters may be used. Commands are listed in the
Commands Table, error responses are given in the Errors Table, and symbols are shown in the Key Table.

Key

Symbol | Meaning

[B] A binary value 0 or 1 (0 = Off, FALSE or Disable(d); 1 = On, TRUE or Enable(d)).
[CR] Carriage return — used as the termination character.

[U] Text representing the units associated with a value.

[V] A value that can be requested in a read command or sent as part of a set command.
[V,,d |Maximum allowed value. Part of error message when set value is too high.

[Vl Minimum allowed value. Part of error message when set value is too low.

Value: Read commands return analog [V] or bit [B] values or settings, while set commands send analog or bit
settings. Read commands return values in the same displayed precisiony. Set command messages missing
the space character between the command and the setting will be rejected, as the user’s intent is unclear.

Units: A read command returning an analog [V] value or setting, will include the units [U] associated with that
value or setting. A set command sending an analog value will not include the units. The units returned by the
complementary read command are assumed.

Termination character: A carriage return [CR] is used to terminate command and response messages.
(Typically the “Enter” key on the keyboard.)

Note The inter-character timeout (time between transmitted characters) is set to30 seconds. Exceeding the
timeout will clear the receiver buffer and require the message to re retransmitted.

Note Special characters (backspace, delete, insert, etc.) are not recognized and generate error responses.
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Commands Table

Commands

All messages from master and slave are terminated with a carriage return [CR]

See page A-4

Command Description Master Sample Slave Response
Sends (echo off) Alternate units

Read Temperature Internal RT [V]IC FK
Read Displayed Setpoint RS [VIC FK
Read Internal RTA1 — Internal RTAS RIRTA1 -5 [[V]C FK
Read Setpoint X (X =110 5) RSX [V]C FK
Read High Temperature Fault RHTF [VIC FK
Read High Temperature Warn RHTW [VIC FK
Read Low Temperature Fault RLTF [VIC F K
Read Low Temperature Warn RLTW [VIC F K
Read Proportional Heat Band Setting RPH [V1%
Read Proportional Cool Band Setting RPC [V1%
Read Integral Heat Band Setting RIH [V]Repeats per minute
Read Integral Cool Band Setting RIC [V]Repeats per minute
Read Derivative Heat Band Setting RDH [V]Minutes
Read Derivative Cool Band Setting RDC [VIMinutes
Read Temperature Precision RTP V]
Read Temperature Units RTU [V] C,FK
Read Unit On RO [B]
Read Auto Restart Enabled RAR [B]
Read Energy Saving Mode REN [B]
Read Time RCK hh:mm:ss
Read Date RDT mm/dd/yyyy or

dd/mml/yyyy
Read Date Format RDF mm/dd/yyyy or

dd/mml/yyyy
Read Firmware Version RVER [V]
Read Firmware Checksum RSUM [V]
Read Unit Fault Status RUFS [V1,V2,V3, V4, V5]
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Commands

All messages from master and slave are terminated with a carriage return [CR]

Command Description Master Sends Sample Slave Response
Set Displayed Setpoint SS [V] OK
Set Internal RTA1 — Internal RTA5 | SIRTA1 — SIRTA5 [V] OK
Set Setpoint X (X =1 to 5) SSX [V] OK
Set High Temperature Fault SHTF [V] OK
Set High Temperature Warning SHTW [V] OK
Set Low Temperature Fault SLTF [V] OK
Set Low Temperature Warning SLTW [V] OK
Set Proportional Heat Band Setting | SPH [V] OK
Set Proportional Cool Band Setting | SPC [V] OK
Set Integral Heat Band Setting SIH [V] OK
Set Integral Cool Band Setting SIC [V] OK
Set Derivative Heat Band Setting SDH [V] OK
Set Derivative Cool Band Setting SDC [V] OK
Set Temperature Resolution STR[V] OK
Set Temperature Units STU [V] C,FK OK
Set Unit On Status SO [B] OK
Set Auto Restart Enabled SAR [B] OK
Set Energy Saving Mode SEN [V] OK
Set Pump Speed SPS [V] L,M,H OK

Error Table

Errors

Error Description

Slave Responds

Not defined, not implemented or incorrectly formatted

? Unsupported command

Extra characters...

? Format error

Set value too high

? Maximum allowed is [V,,,.]

Set value too low

? Minimum allowed is [V, ]

Argument to binary set command not O or 1

? Value must be 0 or 1

Set command attempted while in read only mode

? Mode is read only

Set command failed (e.g. SO 1 with low level)

? Failed
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RUFS Read Unit Fault Status

This command returns 5 values. These are decimal representations of hexadecimal values. Each
individual bit of the value represents a different warning, fault or status.

decimal hex B7 B6 B5 B4 B3 B2 B1 BO

1 1 0 O 0 O o o o0 1

2 2 0 o 0o 0O o o0 1 0

4 4 0 O 0 0O o0 1 0 O

8 8 0 o o0 o 1 0 0 O

16 10 0 o o0 1 0 O O0 O

32 20 0 o 1. 0 0 0 0 O

64 40 0 1 0 0 O O 0 O

128 80 1 O 0 0O O0O o0 o0 o

Value Description of bits Value Description of bits
BO — B5 unused BO HTC fault

V1 B6 rtd1 shorted V2 B1 high RA temperature fault
B7 rtd1 open B2 — B7 unused
BO low level warn BO PWM heat duty cycle >0
B1 low temperature warn B1 compressor on/off
B2 high temperature warn B2 pump on status

V3 B3 low level fault va B3 circulator on status
B4 low temperature fault B4 circulator stopping
B5 high temperature fault B5 circulator fault status
B6 low temperature fixed fault B6 unused
B7 high temperature fixed fault B7 beeper on status
BO pump speed fault
B1 MOL fault
B2 HPC fault
B3 cool icon on steady (circulator is cooling at max capacity)

V5 : . . : :
B4 cool icon flashing (circulator is cooling)
B5 heat icon on steady
B6 heat Icon flashing
B7 external sensor controlling
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Refer to Key table on page 1 for explanation of symbols and their meanings.

Examples:
Set Setpoint:
Read Temperature:
Host
Host S|s] [2]o] cr

R |T] CR

Command [V] | [CR]

Command | [CR]

Controller:
Controller:
O | K| Cr
2 | 0 | : | 0] C|CR Command | [CR]
[V] [U]] [CR] Accepted

Read Temperature 2:

Host: R|T|2|CR
Controller: | 21 0] . | 0 [C|ICR]

Set Setpoint to -22°C when minimum allowed is -20°C: Minimum allowed is [V, ]

Host: S|S -|2(2|CR

Controller:




Warranty

Thermo Fisher Scientific warrants for 36 months from date of shipment the Thermo Scientific series of Immersion
Circulators, ARCTIC refrigerated bath circulators, and SAHARA heated bath circulators according to the following
terms.

Any part of the circulator manufactured or supplied by Thermo Fisher Scientific and found in the reasonable judg-
ment of Thermo Fisher to be defective in material or workmanship will be repaired at an authorized Thermo Fisher
Repair Depot without charge for parts or labor. The circulator, including any defective part must be returned to
an authorized Thermo Fisher Repair Depot within the warranty period. The expense of returning the circulator to
the authorized Thermo Fisher Repair Depot for warranty service will be paid for by the buyer. Our responsibility
in respect to warranty claims is limited to performing the required repairs or replacements, and no claim of breach
of warranty shall be cause for cancellation or recision of the contract of sales of any circulator. With respect to
circulators that qualify for field service repairs, Thermo Fisher Scientific’s responsibility is limited to the component
parts necessary for the repair and the labor that is required on site to perform the repair. Any travel labor or mileage
charges are the financial responsibility of the buyer.

The buyer shall be responsible for any evaluation or warranty service call (including labor charges) if no defects are
found with the Thermo Scientific product.

This warranty does not cover any circulator that has been subject to misuse, neglect, or accident. This warranty
does not apply to any damage to the circulator that is the result of improper installation or maintenance, or to any
circulator that has been operated or maintained in any way contrary to the operating or maintenance instructions
specified in this Instruction and Operation Manual. This warranty does not cover any circulator that has been altered
or modified so as to change its intended use.

In addition, this warranty does not extend to repairs made by the use of parts, accessories, or fluids which are either
incompatible with the circulator or adversely affect its operation, performance, or durability.

Thermo Fisher Scientific reserves the right to change or improve the design of any circulator without assuming any
obligation to modify any circulator previously manufactured.

THE FOREGOING EXPRESS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED, INCLUDING BUTNOT LIMITED TO WARRANTIES ORMERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE.

OUR OBLIGATION UNDER THIS WARRANTY IS STRICTLY AND EXCLUSIVELY LIMITED TO THE
REPAIR OR REPLACEMENT OF DEFECTIVE COMPONENT PARTS AND Thermo Fisher Scientific DOES
NOT ASSUME OR AUTHORIZE ANYONE TO ASSUME FOR IT ANY OTHER OBLIGATION.

Thermo Fisher Scientific ASSUMES NO RESPONSIBILITY FOR INCIDENTAL, CONSEQUENTIAL, OR
OTHER DAMAGES INCLUDING, BUT NOT LIMITED TO LOSS OR DAMAGE TO PROPERTY, LOSS
OF PROFITS OR REVENUE, LOSS OF THE CIRCULATOR, LOSS OF TIME, OR INCONVENIENCE.

This warranty applies to circulators sold in the United States. Any circulators sold elsewhere are warranted by the
affiliated marketing company of Thermo Fisher Scientific. This warranty and all matters arising pursuant to it shall be
governed by the law of the State of New Hampshire, United States. All legal actions brought in relation hereto shall
be filed in the appropriate state or federal courts in New Hampshire, unless waived by Thermo Fisher Scientific.



Thermo Fisher Scientific

168 Third Avenue

Waltham, Massachusetts 02451
United States

www.thermofisher.com






