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Preface

Compliance Third Party:

Designed to comply and listed/certified to: cllS

UL 61010-1:2012, Third Edition LISTED
CAN/CSA-C22.2 No.61010-1-12, Third Edition

European Union ( EU )

The Declaration of Conformity is located in the back of this manual.

WEEE i 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 [ NG0B
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/WEEERoHS

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

When calling, please refer to the labels on the inside cover. These labels list
all the necessary information needed to properly identify your chiller.

Thermo Scientific ThermoFlex i



Preface

ThermoFlex

Feedback

Warranty

Unpacking

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

Thermo Scientific ThermoFlex chillers have a warranty against defective
parts and workmanship for 24 months (excluding MD1/MD 2 Magnetic
Drive and P1/P2 Positive Displacement pumps which are warranted
for 12 months) from date of shipment. See back page for more details.

If the chiller has a line cord it is located under the shipping crate’s lid. Do
not discard the lid until the cotd is located.

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

Out of Box Failure

An Out of Box Failure is defined as any product that fails to operate in
conformance with sellers published specifications at initial power up. Install
the chiller in accordance with manufacturer's recommended operating
conditions within 30 days of shipment from the seller.

Any Temperature Control product meeting the definition of an Out of
Box Failure must be packed and shipped back in the original packaging
to Thermo Fisher Scientific for replacement with a new chiller; seller
to pay the cost of shipping. Customer must receive a Return Material
Authorization (RMA) from Thermo Fisher prior to shipping;

Thermo Scientific



Safety Warnings

A DANGER

A CAUTION

Thermo Scientific

B> B>

Section 1 Safety

Make sure you read and understand all instructions and safety precautions
listed in this manual before installing or operating your chiller. If you have
any questions concerning the operation 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 is also be used to alert
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 chiller's enclosure. The voltage magnitude is significant
enough to constitute a risk of electrical shock.

This symbol indicates surfaces which may become hot during use and may
cause a burn if touched with unprotected body parts.

Before installing, using or maintaining this product, please be sure to read
the manual and product warning labels carefully. Failure to follow these
instructions may cause the product to malfunction, which could result in
injury or damage..

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

Observe and never remove warning labels. A

Never place the chiller in a location where excessive heat, moisture,
or corrosive materials are present. A

The chillet'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 user's responsibility to assure a
proper ground connection is provided. A

Never operate equipment with damaged power cords. A

ThermoFlex 11



Section 1

1-2  ThermoFlex

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

Never operate the chiller with panels removed. A
Never operate the chiller without process fluid in the reservoir. A

Never connect the process fluid inlet or outlet fittings to your
building water supply or any water pressure source. A

Before using any fluid or performing maintenance where contact
with the fluid is likely refer to the manufacturer’s SDS for handling
precautions and PPE requirements. A

To prevent freezing/glazing of the plate exchanger, ThermoFlex7500
through ThermoFlex24000 chillers require the use of 50/50 EG/
water or 50/50 PG/water below 10°C process temperature. A

When using a process fluid mixture of ethylene glycol and water or
propylene glycol and water, check the fluid concentration and pH on
a regular basis. Changes in concentration and pH can impact system
performance. See Section 3. A

Do not use automotive antifreeze. Commercial antifreeze contains
silicates that can damage the pump seals. Use of automotive
antifreeze will void the manufacturer’s warranty. A

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. A

Drain the chiller before it is transported and/or stored, see Draining
in Section 8. Store the chiller in the temperature range -25°C to 60°C
(with packaging), and <80% relative humidity. A

Always turn off the chiller and disconnect the power cord from
the power source before performing any service or maintenance

procedures, or before moving. A

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

Never operate damaged or leaking equipment. A

Refer service and repairs to a qualified technician. A

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

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.

For ThemoFlex24000 air-cooled chillers, after repair the operator
shall ensure that the equipment is checked by a certified natural
person within one month after the repair to verify that the repair has
been effective.

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

Fl uori erte Treib- Die folgende Information ist in diesen Unterlagen gemal3 der
h VERORDNUNG (EU) Nr. 517/2014 DES EUROPAISCHEN
ausgase PARLAMENTS UND DES RATES vom 16. April 2014 tiber 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.

Im Fall der luftgekiihlten Umwilzkiihler ThermoFlex24000 muss
der Anwender nach der Reparatur sicherstellen, dass das Gerit
innerhalb eines Monats nach der Reparatur von einer zertifizierten
natiirlichen Person darauthin iiberpriift wird, ob die Reparatur
wirksam war.

Gaz é eﬂet de serre Lles informations suivantes sont fournies de facon a respecter la
I ’ REGLEMENTATION (UE) N° 517/2014 DU PARLEMENT
UOFES  pLUROPHEN 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 systéme scellé doit étre réparée
immeédiatement par Popérateur.

Pour les refroidisseurs refroidis par air ThemoFlex24000, ’opérateur
doit faire en sorte que ’équipement soit contr6lé par une personne
physique agréée dans un délai d>'un mois suivant la réparation, afin
de s’assurer de efficacité de la réparation.



Gases de efecto in-
vernadero fluorados

Fluorerade vaxthus-
gaser

Fluorovani gasovi
sa efektom staklene
haste

La siguiente informacién se incluye de acuerdo con la REGULACION
(UE) N° 517/2014 DEL PARLAMENTO Y EL CONSEJO

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.

En los enfriadores refrigerados por aire ThemoFlex24000, después
de la reparacion, el operador se asegurara de que una persona fisica
certificada compruebe el equipo en un plazo de un mes después de
la reparacién para verificar que esta ha sido efectiva.

Foljande information finns med for att efterleva
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 férseglade systemet identifieras, ska operatdren
reparera det utan dréjsmal.

For ThemoFlex24000 luftkylda kylare, ska operatoren efter
reparation tillse att utrustningen kontrolleras av en certifierad
fysisk person inom en ménad frin reparationen, for att verifiera att
reparationen har varit lyckad.

Sledece informacije su ukljuéene u skladu sa UREDBOM (EU) br.
517/2014 EVROPSKOG PARLAMENTA I SAVETA od 16. aprila
2014. o fluorovanim gasovima sa efektom staklene baste:

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

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

Za ThemoFlex24000 rashladivace hladene vazduhom, korisnik
posle popravke mora osigurati da se oprema pregleda od strane
ovlas¢enog fiziCkog lica u roku od mesec dana nakon popravke da
bi se potvrdilo da je popravka bila efikasna.



Fluorirani toplo-
gredni plini

Fluorovaneé
sklenikové plyny

Gazele fluorurate cu
efect de ser

Informacije v nadaljevanju so vkljucene za izpolnitev zahteviz UREDBE
(EU) ST. 517/2014 EVROPSKEGA PARLAMENTA IN SVETA 2
dne 16. aprila 2014 o fluoriranih toplogrednih plinih:

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.

Po popravilu zracno hlajenih hladilnih agregatov ThemoFlex24000
upravljavec zagotovi, da opremo v enem mesecu po popravilu
pregleda fizi¢na oseba s spriCevalom in preveri, ali je bilo popravilo
uspesno.

Nasledujiceinformacie si tuuvedené z dévodu siladus NARIADENTM
(EU) C. 517/2014 EUROPSKEHO PARLAMENTU A RADY zo 16.
aprila 2014 o fluorovanych sklenikovych plynoch:

Tento produkt obsahuje fluorované sklenikové plyny v hermeticky
uzavretom systéme.

Ak dojde v uzavretom systéme k tinikom, operator ho musi bez
zbyto¢ného oneskorenia opravit’.

Po oprave vzduchovych chladi¢ov ThermoFlex 24000 musi operator
zabezpecit’, aby zariadenie do jedného mesiaca od vykonania
opravy skontrolovala osvedcena fyzicka osoba, ktora zhodnoti, ¢i
bola oprava efektivna.

Urmatoarele informatii sunt redactate in 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 fira intarzieri
nejustificate.

Pentru refrigeratoarele cu aer riacit ThemoFlex24000, dupa
reparatie, operatorii trebuie sa se asigure cd echipamentul va fi
inspectat de cdtre o persoana fizica certificatd, la o luna de la
reparatie, pentru a verifica daca aceasta s-a realizat in mod eficient.



Gases fluorados
com efeito de estufa

Fluorowane gazy
cieplarniane

Gefluoreerde broei-
kasgassen

As seguintes informacgoes 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.

No caso dos refrigeradores a ar ThermoFlex24000, ap6s uma
reparagio, o operador devera assegurar a inspegao do equipamento
por parte de uma pessoa qualificada no prazo de um més apds a
reparagao, de forma a garantir a eficicia da mesma.

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 zamknig¢tym uktadzie.

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

Po ewentualnej naprawie agregatéw chtodniczych chfodzonych
powietrzem ThemoFlex24000 operator ma obowigzek zapewnienia,
aby urzadzenie zostalo skontrolowane przez certyfikowang osobe¢
fizyczna w ciggu miesigca od naprawy w celu sprawdzenia, czy
naprawa byta skuteczna.

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.

Bij de luchtgekoelde koelinstallaties ThemoFlex24000 dient de
gebruiker er na de reparatie voor te zorgen dat de apparatuur wordt
gecontroleerd door een gecertificeerde natuurlijke persoon, binnen
een maand nadat de reparatie plaatsvindt, om te controleren of de
reparatie is geslaagd.



Gassijiet Fluworu-
rati b'Effett ta’ Serra

Fluor tas siltumn
cefekta g zes

Fluorintos siltnamio
efekt sukelianios
dujos

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.

Ghal chillers ThemoFlex 24000 imkessha bl-arja, wara t-tiswija,
l-operatur ghandu jizgura li t-taghmir jigi vverifikat minn
persuna fizika ¢certifikata fi Zzmien xahar wara t-tiswija biex
tivverifika li t-tiswija kienet effettiva.

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

Sis izstradajums satur fluorétas siltumnicefekta gazes hermétiski
noslégta sistéma.

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

Péc gaisa dzesétaju ThemoFlex24000 labosanas operators
nodrosina, ka ménesa laika no labosanas darbu veiksanas briZza
sertificéta fiziska persona parbauda aptikojumu, lai apstiprinatu,
ka labosanas darbi bijusi sekmigi.

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

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

Hermetiskai sandarioje Sio produkto sistemoje yra fluorinty
siltnamio efekta sukelianc¢iy dujy.

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

Jei naudojami ,,ThemoFlex24000¢ oru ausinami ausintuvai,

po remonto darby operatorius uZtikrina, kad jranga patikrins
sertifikuotas fizinis asmuo per vieng ménesj nuo remonto darby,
kad bty patikrinta, jog remonto darbai buvo veiksmingi.



Gas fluorurati a ef-
fetto serra

Fluortartalmi liveg-
hazhatasu gazok

Fluorirani stakleni
ki plinovi

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, I'operatore dovra
prontamente provvedere alla riparazione.

Per i refrigeratori ad aria ThemoFlex24000, dopo la riparazione
'operatore dovra assicurarsi di far controllare 1'apparecchiatura da
una persona fisica certificata entro un mese dalla riparazione al fine
di verificare 1'efficacia della stessa.

A kovetkez$ tajékoztatas az EUROPAI PARLAMENT ES A
TANACS (EU) 517/2014. SZAMU, 2014. éaprilis 16-i, a fluortartalma
{iveghdzhatasi  gazokkal kapcsolatos RENDELETEBEN  eléirtak
teljesitése érdekében keriilt a dokumentumba:

A termék fluortartalmu iiveghazhatasu gazokat tartalmaz,
hermetikusan zart rendszerben.

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

A ThemoFlex24000 1éghtit6kon végzett javitas utan az tizemeltetd
kételes a javitastol szamitott egy honapon beliil megfeleld
tanasitvannyal rendelkezd természetes személlyel ellenGriztetni,
hogy a javitas hatasos volt-e.

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

Ovaj proizvod sadrzZi fluorirane staklenicke plinove u hermeticki
zatvorenom sustavu.

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

Za zrakom hladene rashladnike vode ThemoFlex24000, operater
nakon popravka osigurava da opremu provjeri certificirana fiziCka
osoba u roku od mjesec dana od popravka kako bi potvrdila
uspjeSnost popravka.



Gais Ch tha T Airftear an fhaisnéis a leanas chun RIALACHAN (AE) Uimh. 517/2014
ais Lheaptha Tea- ¢ pyy\ppAmiNT NA hEORPA AGUS ON gCOMHAIRLE an 16
sa Fhluairinithe Aibrean 2014 maidir le géis cheaptha teasa fhluairinithe 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.

I gcas fuaraitheoiri aerfhuaraithe ThemoFlex24000, tar éis an
deisitichain airitheoidh an t-oibreoir go ndéanfaidh duine nadurtha
deimhnithe an trealamh a sheiceail laistigh d’aon mhi tar éis an
deisitichain le deimhnia go raibh an deisitichan éifeachtach.

Fluoratut kasvihuon- Seuraavat tiedot on lisitty, jotta noudatetaan 16. pdivina huhtikuuta
2014  fluoratuista kasvihuonekaasuista annettua EUROOPAN
ekaasut pariaMENTIN JANEUVOSTON ASETUSTA (EU) N:o 517/2014:

Téami tuote sisdltidd fluorattuja kasvihuonekaasuja hermeettisesti
tiivistetyssé jirjestelmaissa.

Jos tiivistetyssi jarjestelmdssd havaitaan vuoto, kiyttijan on
korjattava se viipymatta.

Ilmajaihdytteisten ThemoFlex24000-jadhdyttimien korjaamisen
jalkeen kiyttdjin on varmistettava, ettd valtuutettu luonnollinen
henkil6 varmistaa korjauksen tarkistamalla laitteen kuukauden
kuluessa korjauksesta.

Fluoritud kasvuhoo- Alljargnev teave on lisatud, et jargida EUROOPA PARLAMENDI
“egaaSid JA NOUKOGU MAARUST NR 517/2014 16. aprill 2014 fluoritud
kasvuhoonegaaside kohta.

See toode sisaldab hermeetiliselt suletud stisteemis fluoritud
kasvuhoonegaase.

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

Ohkjahutusega jahutite ThemoFlex24000 korral peab operaator
parast remonti tagama, et seadmeid kontrolliks sertifitseeritud
futsiline isik iihe kuu jooksul pirast remondit66d, et kinnitada
remondit66 tulemuslikkus.



pHm

Fluorholdige
drivhusgasser

Fluorovaneé
sklenikové plyny

Ot axorovleg mAnpogopies mepthapBavovtar ya AOYOLS GLUUOEYPWGYS
pe tov KANONIEMO (EE) agf. 517/2014 TOY EYPQITAIKOY

KOINOBOYAIOY KAI TOY XYMBOYAIOY wg 16mg AmptAiov
2014 yx T pBoprodya agpa Tov Bepponnmiou:

To mopov Teotov mepieyet phopLovyx aotx Tov Beppoxnmiov ae
EQUNTIHE GPQAYIGUEVO GOGTYPAN.

Xe TeQITTWOY AviyVeLoS SIHEQONG 0TO GYPOEAYIGUEVO GDGTYUY, O
yetetotg meoBuaivet oe emSl0p0wor yweic aditatohdoynty xxbvotéonon.

Tt Tovug aepodurtong Poxteg ThemoFlex24000, o yetototng Sraopaiilet
07t 0 eE0TTMOPOG EAEYYETAL ATIO TILOTOTIOMUEVO PLOIXO TTEOGWTO

EVTOG EVOG pNver pete v emtdtobwan, wote vo emBefatcvetar Ot 1|
emdtoefwon Nray amoTeAsopoTIHy.

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 laekage i det forseglede system, skal
operatgren hurtigst muligt reparere lekagen.

Hvad angir luftkelede luftkelere af typen ThemoFlex 24000,

skal operatoren sorge for, at udstyret inden for én maned efter
reparationen kontrolleres af en fagmand, der kan bekrzfte, at der er
tale om en effektiv reparation.

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

Tento vyrobek obsahuje fluorované sklenikové plyny v hermeticky
utésnéném systému.

Pokud je v systému zjistén Gnik, provozovatel ho musi okamzZité
opravit.

U vzduchem chlazenych chladi¢tt ThemoFlex24000 musi
provozovatel po opravé zajistit, aby bylo zafizeni do jednoho mésice

po opravé zkontrolovano fyzickou osobou s osvédcenim, aby se
ovéfilo, Ze oprava byla uc€inna.



PnyopcbabpxK
awm napHUKOBM
rasoBse

Caeanara madopmarmd e BkArodeHa B cpborBercrsue ¢ PEFAAMEHT
(EC) Ne 517/2014 HA EBPOITEMCKMA TTAPAAMEHT U HA
CBbBETA ot 16 anpua 2014 1. 32 hAyopchABpIKAIIIITE TAPHUKOBU
razose:

To3u NPOAYKT CBABPIKA (PAYOPCHABPIKAIIM IIAPHIKOBU I'a30BE B
XE€PMETUYHO 3aTBOPEHA CHUCTEMA.

Axo B 3aTBOpEHATAa CHCTEMA O'BAE 34CEYEH TEY, OIIEPATOPBT TPAOGBA
He326aBHO Aa U3BBPIIM PEMOHT.

ITpu peMoHT Ha YUABPH C BB3AYHIHO oxAakaaHe ThemoFlex24000
OIIEPATOPHT TPAOBA AA OCHUTYPH IIPOBEPKA HA OOOPYABAHETO OT
CepTU(PUIIPAHO ANIIE B PAMKHUTE HA EAMH MECEI] CAEA PEMOHTA
KATO IapaHIIA, Y€ PEMOHTHT € e(peKTHUBEH.



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]

G /)
/.ﬁ‘- eqao-

[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

Specifications

Process Fluid Temperature
and Setpoint Range

Ambient Temperature Range

Temperature Stability

Cooling Capacity at 20°C 60 Hz
50Hz

section 2 General Information

The Thermo Scientific ThermoFlex™ recirculating chillers are designed to
provide a continuous supply of fluid at a constant temperature and flow
rate. The chiller consists of an air-cooled or water-cooled refrigeration
system, heat exchanger, recirculating pump, polyethylene reservoir and a

microprocessor controller.

ThermoFlex900 ThermoFlex1400 ThermoFlex2500
+5°C to +40°C +5°C to +40°C +5°C to +40°C
+41°F to +104°F +41°F to +104°F +41°F to +104°F
+10°C to +40°C +10°C to +40°C +10°C to +40°C
+50°F to +104°F +50°F to +104°F +50°F to +104°F
+0.1°C +0.1°C +0.1°C

900 W (3074 BTU)

750 W (2561 BTU)

1400 W (4781BTU)
1170W (3996 BTU)

2500 W (8538 BTU)*
2200W (7513 BTU)

*To meet this specification, the ThermoFlex2500 air-cooled chillers require the fan to be operating in the

high-speed mode, see Section 3.

Refrigerant R134A R134A R134A
Reservoir Volume Gallons 1.9 1.9 1.9
Liters 1.2 1.2 1.2
Footprint or Dimensions (HxWxD)
Inches 27.3x14.2x24.6 27.3x14.2x24.6 29.0x17.2x26.5
Centimeters 69.2x 36.0 x 62.4 69.2x 36.0 x 62.4 73.6x43.6x67.3
Weight P2 Pump (empty) Ib 130.5 130.5 175.5
kg 59.2 59.2 79.6
Pumping Capacity
P1/MD 1 - Positive Displacement 60 Hz 2.1 gpm @ 60 psig (7.9 Ipm @ 4.1 bar)
50Hz 1.7 gpm @ 60 psig (6.4 Ipm @ 4.1 bar)
P2/MD?2 - Positive Displacement 60 Hz* 4.0 gpm @ 60 psig (15.1 Ipm @ 4.1 bar)
50 Hz* 3.3 gpm @ 60 psig (12.5 Ipm @ 4.1 bar)
TO - Turbine 60Hz* 2.0 gpm @ 60 psid (7.6 Ipm @ 4.1 bar)
50Hz* 1.3 gpm @ 60 psid (4.9 Ipm @ 4.1 bar)
T1 - Turbine 60 Hz* 3.5gpm @ 60 psid (13.3 Ipm @ 4.1 bar)
50Hz* 2.5 gpm @ 60 psid (9.5 lpm @ 4.1 bar)

* Pressure values for turbine pumps are differential pressures between the inlet and the outlet of the chiller.

e Cooling capacity based on P2 pumps with no backpressure. Heat input from the pump will result in a reduction in cooling
capacity. The cooling capacity reduction will vary based on the pump chosen as well as pump backpressure and flow.

e Specifications obtained at sea level using water as the recirculating fluid, at a 20°C process setpoint, 25°C ambient
condition, at nominal operating voltage. Other fluids, fluid temperatures, ambient temperatures, altitude or operating
voltages will affect performance. See Section 3.

e Additional dimensions are at the end of this section, add 1/8" (3 mm) to height for SEMI.

e Add 5 pounds (2 kilograms) for global voltage chillers.

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

Thermo Scientific ThermoFlex 2-1



Section 2

Specifications

Process FluidTemperature
and Setpoint Range

Ambient Temperature Range

Temperature Stability

Cooling Capacity at 20°C 60 Hz
50Hz

Refrigerant

Reservoir Volume Gallons
Liters

Footprint or Dimensions (HxWxD)
Inches
Centimeters

Weight P1/P2/P3/P4 (empty) Ib

kg

Pumping Capacity
P1/MD1 - Positive Displacement 60 Hz
50Hz

P2/MD 2 - Positive Displacement 60 Hz*
H0Hz *

T1 - Turbine 60 Hz*
50Hz*

P3 - Centrifugal Pump 60 Hz*
50Hz*

P4 - Centrifugal Pump 60 Hz*
50Hz*

2-2 ThermoFlex

ThermoFlex3500 ThermoFlex5000
+5°C to +40°C +5°C to +40°C
+41°F to +104°F +41°F to +104°F
+10°C to +40°C +10°C to +40°C
+50°F to +104°F +50°F to +104°F
+0.1°C +0.1°C
3500 W (11953 BTU) 5000 W (17076 BTU)
3050 W (10416 BTU) 4400 W (15027 BTU)
R407C R407C
19 19
7.2 7.2
389x19.3x30.9 38.9x19.3x30.9
98.7 x48.8x78.4 98.7 x48.8x78.4
264/264/270/303 NA/264/270/303
120/120/123/138 NA/120/123/138
2.1 gpm @ 60 psig (7.9 Ipm @ 4.1 bar) Not Available
1.7 gpm @ 60 psig (6.4 Ipm @ 4.1 bar) Not Available

4.0 gpm @ 60 psig (15.1 Ipm @ 4.1 bar)
3.3 gpm @ 60 psig (12.5 Ipm @ 4.1 bar)
3.5gpm @ 60 psid (13.3 Ipm @ 4.1 bar)
2.5 gpm @ 60 psid (9.5 Ipm @ 4.1 bar)
10 gpm @ 32 psid (37.9 Ipm @ 2.2 bar)
10 gpm @ 20 psid (37.9 Ipm @ 1.4 bar)

15 gpm @ 57 psid (56.8 Ipm @ 3.9 bar)
15 gpm @ 34 psid (56.8 Ipm @ 2.3 bar)

4.0 gpm @ 60 psig (15.1 Ipm @ 4.1 bar)
3.3 gpm @ 60 psig (12.5 Ipm @ 4.1 bar)
3.5gpm @ 60 psid (13.3 Ipm @ 4.1 bar)
2.5 gpm @ 60 psid (9.5 Ipm @ 4.1 bar)
10 gpm @ 32 psid (37.9 Ipm @ 2.2 bar)
10 gpm @ 20 psid (37.9 Ipm @ 1.4 bar)

15 gpm @ 57 psid (56.8 Ipm @ 3.9 bar)
15 gpm @ 34 psid (56.8 Ipm @ 2.3 bar)

* Pressure values for turbine and centrifugal pumps are differential pressures between the inlet

and the outlet of the chiller.

e Cooling capacity based on P2 pumps with no backpressure. Heat input from the pump will
result in a reduction in cooling capacity. The cooling capacity reduction will vary based on the
pump chosen as well as pump backpressure and flow.

e Specifications obtained at sea level using water as the recirculating fluid, at a 20°C
process setpoint, 25°C ambient condition, at nominal operating voltage. Other fluids, fluid
temperatures, ambient temperatures, altitude or operating voltages will affect performance.

See Section 3.

e Additional dimensions are at the end of this section, add 1/8" (3 cm) to height for SEMI.
e Add 30 pounds (14 kilograms) for global voltage chillers.
e Thermo Fisher Scientific reserves the right to change specifications without notice.

Thermo Scientific



Specifications

Process Fluid Temperature
and Setpoint Range

Ambient Temperature Range

Temperature Stability

Cooling Capacity at 20°C 60 Hz
50Hz

Refrigerant

Reservoir Volume Gallons
Liters

Footprint or Dimensions (HxWxD)
Air-Cooled Inches
Centimeters

Water-Cooled Inches
Centimeters

Weight P2/P3/P5 (empty)
Air-Cooled Ib

kg

Water-Cooled Ib

kg

Pumping Capacity
P2/MD 2 - Positive Displacement 60 Hz
50Hz

P3 - Centrifugal Pump 60 Hz*
50Hz*

P5 - Centrifugal Pump 60 Hz*
50Hz*

T5 - Turbine Pump 60 Hz*
50 Hz*

Section 2

ThermoFlex7500 ThermoFlex10000
+5°C to +40°C +5°C to +40°C
+41°F to +104°F +41°F to +104°F
+10°C to +40°C +10°C to +40°C
+50°F to +104°F +50°F to +104°F
+0.1°C +0.1°C

7500 W (25575 BTU)
6425W (21910BTU)

10000 W (34100BTU)
8500 W (28985BTU)

R407C R407C

4.75 4.75

17.9 17.9
52.3x25.2x33.8 52.3x25.2x33.8
132.7x63.9x 85.6 132.7x63.9x 8556
459x252x33.8 459x252x33.8
116.6 x 63.9 x 85.6 116.6 x63.9x 85.6
356/372.5/405.5 356/372.5/405.5

161.5/169/184

315/331.5/364.5
143/150/165

161.5/169/184

315/331.5/364.5
143/150/165

4.0 gpm @ 60 psig (15.1 Ipm @ 4.1 bar)
3.3 gpm @ 60 psig (12.5 Ipm @ 4.1 bar)

10 gpm @ 32 psid (37.9 Ipm @ 2.2 bar)
10 gpm @ 20 psid (37.9 Ipm @ 1.4 bar)

20 gpm @ 60 psid (75.7 Ipm @ 4.1 bar)
20 gpm @ 35 psid (75.7 Ipm @ 2.4 bar)

7.3 gpm @ 60 psid (27.6 Ipm @ 4.1 bar)
6.2 gpm @ 60 psid (23.5 Ipm @ 4.1 bar)

4.0 gpm @ 60 psig (15.1 Ipm @ 4.1 bar)
3.3 gpm @ 60 psig (12.5 Ipm @ 4.1 bar)

10 gpm @ 32 psid (37.9 Ipm @ 2.2 bar)
10 gpm @ 20 psid (37.9 Ipm @ 1.4 bar)

20 gpm @ 60 psid (75.7 Ipm @ 4.1 bar)
20 gpm @ 35 psid (75.7 Ipm @ 2.4 bar)

7.3 gpm @ 60 psid (27.6 Ipm @ 4.1 bar)
6.2 gpm @ 60 psid (23.5 Ipm @ 4.1 bar)

* Pressure values for centrifugal and turbine pumps are differential pressures between the inlet
and the outlet of the chiller.

e Cooling capacity based on P2 pumps with no backpressure. Heat input from the pump will
result in a reduction in cooling capacity. The cooling capacity reduction will vary based on the
pump chosen as well as pump backpressure and flow.

e Specifications obtained at sea level using water as the recirculating fluid, at a 20°C
process setpaint, 25°C ambient condition, at nominal operating voltage. Other fluids, fluid
temperatures, ambient temperatures, altitude or operating voltages will affect performance.
See Section 3.

e Additional dimensions are at the end of this section.

e For global voltage chillers with a P2 pump add 30 pounds (14 kilograms). Add 10 pounds
(4.5 kilograms) for chillers with a P3 or P5 pump.

e Thermo Fisher Scientific reserves the right to change specifications without notice.
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Section 2

Specifications

Process Fluid Temperature
and Setpoint Range

Ambient Temperature Range

Temperature Stability

Cooling Capacity at 20°C 60 Hz
50Hz

Refrigerant

Reservoir Volume Gallons
Liters

Footprint or Dimensions (HxWxD)

Air-Cooled Inches
Centimeters

Water-Cooled Inches
Centimeters

Weight P3 Pump (empty)
Air-Cooled Ib

kg

Water-Cooled Ib

kg

Pumping Capacity
P3 - Centrifugal Pump 60 Hz*
50Hz*

P5 - Centrifugal Pump 60 Hz*
50Hz*

2-4 ThermoFlex

ThermoFlex15000 ThermoFlex20000 ThermoFlex24000
+5°C to +40°C +5°C to +40°C +5°C to +40°C
+41°F to +104°F +41°F to +104°F +41°F to +104°F
+10°C to +40°C +10°C to +40°C +10°C to +40°C
+50°F to +104°F +50°F to +104°F +50°F to +104°F
+0.1°C +0.1°C +0.1°C
15000 W (51228 BTU) 20000 W (68304 BTU) 24000 W (81964 BTU)
12525 W (42775BTU) 16700 W (57043 BTU) 21000W (71719BTU)
R407C R407C R407C
475 475 475
17.9 17.9 17.9
49.0x46.5x309 49.0x46.5x30.9 58.6 x46.5x30.9
124.4 x118.1x 78.6 124.4x118.1x 78.6 148.9x 118.1x 78.6
49.0x46.5x309 49.0x46.5x309 49.0x46.5x30.9

124.4x118.1 x78.6

124.4x118.1 x78.6

124.4x118.1x78.6

550 550 650
249.5 2435 294.8
510 510 510
231.3 2313 2313

10 gpm @ 32 psid (37.9 Ipm @ 2.2 bar)
10 gpm @ 20 psid (37.9 Ipm @ 1.4 bar)

20 gpm @ 60 psid (75.7 Ipm @ 4.1 bar)
20 gpm @ 35 psid (75.7 Ipm @ 2.4 bar)

* Pressure values are differential pressures between the inlet and the outlet of the chiller.

e Cooling capacity based on P 3 pumps set at 10 gpm. Heat input from the pump will result in
a reduction in cooling capacity. The cooling capacity reduction will vary based on the pump
chosen as well as pump backpressure and flow.

e Specifications obtained at sea level using water as the recirculating fluid, at a 20°C
process setpoint, 25°C ambient condition, at nominal operating voltage. Other fluids, fluid
temperatures, ambient temperatures, altitude or operating voltages will affect performance.
See Section 3.

e Additional dimensions are at the end of this section.

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

Thermo Scientific



Thermo Scientific

Cooling
Capacity

Cooling Capacity

Cooling Capacity

Section 2

BTU/Hr Watts

12000 —
— 300 A 2500, 60Hz
B: 2500, 50Hz
10000 —— 3000 |_="1|C: 1400, 60Hz
A __— |0 1400, 50H:
P _~ E: 900, 60Hz
8000 — A F: 900, 50Hz
— 2000 yd
6000 //
/:
— 1500 / }/D//
4000 — // / El —
1000 /7 7 /,/,4"
2000 — _é
— 500
10 20 30 40 °C

50 60 70 80 90 100 °F
Temperature Setpoint

BTU/Hr Watts

24000 —— 7000 A 5000, 60Hz
B: 5000, 50Hz
20000 —— 6000 C: 3500, 60 Hz
— D: 3500, 50Hz
16000 —| 000 A
g
— 4000 VC/ B—
12000 —
— 3000 % / =
8000 /
2000 e
4000 L 1000
10 20 30 0 °C

50 60 70 80 90 100  °F
Temperature Setpoint

e Specifications obtained at sea level using water as the recirculating fluid, at a 20°C process
setpoint, 25°C ambient condition, at nominal operating voltage, on chillers with P2 pumps with no
back pressure. Other fluids, fluid temperatures, ambient temperatures, altitude, operating voltages or
pumps will affect performance. See Section 3.

e Thermo Fisher Scientific reserves the right to change specifications without notice.
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Section 2

2-6

ThermoFlex

Cooling  pryme  Watts
Capacity
40000 —— 12000 T A: 10000, 60 Hz
e —— A B: 10000, 50 Hz
36000 | ;0000 | the use f 50/50 C: 7500, 60Hz
EG/water or — D: 7500, 50Hz
2z 30000 — 50/50 PG/water P %
g — 8000
& 25000 7 —
£ o000 6000 A/A -
- ///
15000 — '/
4000
/
10000 —
2000
5000
10 20 30 40 °C
50 60 70 80 90 100  °F
Temperature Setpoint
BTU/Hr Watts
10000 | 30000 N A 74000, 60Fz
rat W .
A C 20000, 60H
L— 25000 |the use of 50/50 : ,
80000 — EG/water or - D: 20000, 50 Hz
50/50 PG/water B E: 15000, 60 Hz
= 20000 — C F: 15000, 50 Hz
S 60000 — / / L—
> - 15000 v /
S 40000 — / F
— 10000
20000 —
— 5000
10 20 30 40 °C
| | | 1
50 60 70 80 90 100  °F

Temperature Setpoint

e Specifications obtained at sea level using water as the recirculating fluid, at a 20°C process
setpoint, 25°C ambient condition, at nominal operating voltage, on chillers with P2 pumps with
no back pressure (P3 pumps set to 10 gpm for ThermoFlex15000 to 24000). Other fluids, fluid
temperatures, ambient temperatures, altitude, operating voltages or pumps will affect performance.

See Section 3.

e Chillers require the use of 50/50 EG/water or 50/50 PG/water below 10°C process temperature to

prevent freezing/glazing of the plate exchanger.

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

Thermo Scientific



Section 2

Pumping Capacity Bar  PSIG
Positive Displacement Pump P 1/P2

Magnetic Drive Pumps MD 1/MD 2 -100 A:P2/MD2, 60Hz
6 - B: P2/MD 2, 50Hz
C:P1/MD1, 60Hz
. I 80 D:P1/MD1, 50 Hz
A
© 4 60
5 C
& 3 D B
- 40
2
- 20
1 | \
-0
5 10 15 20 LPM
T : I I I II I :
1 2 3 4 5 GPM
Flow Rate

Pumping Capacity Bar  PSID

Centrifugal Pump P3/P 4 7 1100
A: P4, 60Hz
6 B: P4, 50Hz
80 \‘ C: P3, 60Hz
5 \ D: P3, 50Hz
g 4 1 60 \ \\
2 \ A
S 40 \‘ RN \\
2 i .—\\ C \
D \
- 20 \ <
1 \\\\ \
20 40 60 80 100 LPM
\ \ \ I \‘
5 10 15 20 25 GPM

Flow Rate

e Pump curves are nominal values. Pressure values for centrifugal pumps are differential pressures
between the inlet and the outlet of the chiller.

e Pump performance results were obtained with no restrictions on the return to the system or with
any options installed. For example, utilizing the DI option will result in a 0.5 gpm flow reduction .

e Specifications obtained at sea level using water as the recirculating fluid, at a 20°C process
setpoint, 25°C ambient condition, at nominal operating voltage. Other fluids, fluid temperatures,
ambient temperatures, altitude or operating voltages will affect performance. See Section 3.

e Thermo Fisher Scientific reserves the right to change specifications without notice.
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Section 2

2-8 ThermoFlex

Pumping Capacity ~ Bar ~ PSID
Centrifugal Pump P57 100
6 |
57 60Hz
© 4 - B0
é \
o |
> \\ AN
- 50Hz \ \
— 20 N \\
1 - \
25 50 75 100 125 150 LPM
L ‘ | \‘ | I | i
10 20 30 40 GPM
Flow Rate
Pumping Capacity Bar  PSID
Turbine Pump T1/T5 7
— 100 T
6 B: T5, 50Hz
_ 80 ) ™~ C: T1, 60Hz
5 Y\& D: T1, 50H:
. 50 \A
= 44 \ \
c
— 40
" \\
- 20 A\
1- \\ \
N
10 20 30 40 LPM
| : I : | |I | | |
2 4 6 8 10 12 GPM
Flow Rate

e Pump curves are nominal values. Pressure values for centrifugal and turbine pumps are differential
pressures between the inlet and the outlet of the chiller.
e Pump performance results were obtained with no restrictions on the return to the system or with
any options installed. For example, utilizing the DI option will result in a 0.5 gpm flow reduction.
e Specifications obtained at sea level using water as the recirculating fluid, at a 20°C process
setpoint, 25°C ambient condition, at nominal operating voltage. Other fluids, fluid temperatures,
ambient temperatures, altitude or operating voltages will affect performance. See Section 3.

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

Thermo Scientific



Thermo Scientific

Pumping Capacity
Turbine Pump TO

Section 2

Bar PSID
= 160

10 =
g -+ 120

\\ g
100 [ \\

Pressure
D
1
1 T
(o]
o

T II oh N |\
AN

25 5.0 15 10.0 125 LPM

I I I I I
I | I I | I

05 1.0 15 2.0 25 3.0 GPM
Flow Rate

e Pump curves are nominal values. Pressure values for turbine pumps are differential pressures
between the inlet and the outlet of the chiller.

e Pump performance results were obtained with no restrictions on the return to the system or
with any options installed. For example, utilizing the DI option will result in a 0.5 gpm flow
reduction .

e Specifications obtained at sea level using water as the recirculating fluid, at a 20°C process
setpoint, 25°C ambient condition, at nominal operating voltage. Other fluids, fluid temperatures,
ambient temperatures, altitude or operating voltages will affect performance. See Section 3.

e Thermo Fisher Scientific reserves the right to change specifications without notice.
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Section 2

ThermoFlex900/1400
Dimensions
(inches/centimeters)

27/,
Front View 69.2
* Add 1/8" (3 mm) for SEMI
chillers, see Section 5.
I
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Ay
1

A

i 4

{ 3

I y
3

Fi \

i 3

L i

i iy

L 3

L 3

i Ay

il Ay

L 3
kY

L 1

e e - 3 e - e e J QED
& RIRIGRIN RN LI L @jj
e
. D 47.0 g
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e Thermo Fisher Scientific reserves the right to change specifications without notice.
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ThermoFlex900/1400

Process discharge for chillers with

optional flow transducer or

Internal pressure regulator adjustment

(Optional)

1/2" FNPT Stainless Steel (>

Rear View

Section 2

Optional 1/2" Auxiliary and
1/4" Auto-Refill Ports

1 3/15“

Process discharge fluid connection

1/2" FNPT Cast Bronze

Process fluid return connection

[

=

" . ™A
1/2" FNPT Stainless Steel K

See Section 3 for additional

plumbing information.

251/ "* / rl:‘r eaae N N NN N BN BN BN BN B B
652 *éi?ﬁo - .:
_@ = HEPH aamn Water-cooled only
— ==nnrJ“_ILE[‘ " 0 I
o | I
oser FZZQTTEE; ~—
141/ " Sicni : !j 1My ili I
) :ﬁf HERLI :'f==ﬁﬁt= c“l, 127/, Facility water I
36.8 (A & OO SmBe S8 322 connections I
292 S | (@ 1/2" NPT
v E(—l—°~@ N Cast Bronze I
° |
39/15”*L 1 I 3 7/8”*
91 2" I 9.8 I
' Bﬁ 19,'(2) - [WALY: L I
R it (TS I
59/ " e S e — |
Process fluid drain” [ 14_/{5 . , _ _
\&V“/ (1/4" FNPT) Riton Add 1/8" (3 mm) for SEMI chillers, see Section 5.
DRAIN
l< 20 S
N 50.8
-— Ty
437

R T

Top View

36.0

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

Thermo Scientific

Shipping crate dimensions (approximate):
21" (53 cm) wide

35" (89 cm) tall
40" (102 cm) deep
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Section 2

ThermoFlex2500 ® ¥
Dimensions @
(inches/centimeters) | ]
2819,
Front View 73.6
* Add 1/8" (3 mm) for SEMI
u chillers, see Section b.

157, A4
384 <_1"

25

Side View

=

- 51.0
26%/,"
68.0

U ]
e {
39" 20/, N

Y

A

e Thermo Fisher Scientific reserves the right to change specifications without notice.
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Section 2

ThermoFlex2500
Process discharge for chillers with Sl 3 1<
optional flow transducer or 10 [ 89 12 _ A
Internal pressure regulator adjustment G} 3 24 RE 5.0 Optional 1/2 _AUthaW and
(Optional) \ i 1/4" Auto-Refill Ports
1/2" NPT Stainless Steel - ‘l@ T i —
g ml
Process discharge fluid connection siiees _.é, Ve wn
1/2" FNPT Cast Bronze [y e
Process fluid return connection {FA3EERHAE
1/2" FNPT Stainless Steel — ¥
/ ainiess ee& 9 (-] M--------
975/ "x(3) . it ] 1
. /15 (3) DLEOEEEERRsCOOPOan0 Water-cooled only
Rear View 69.4 gieeanade I
- o8 || o l
AAEROeR | o
0 S R | O Facility water
o &EE%E C 4 fuaer |
s 'E;EEE connections ||
See Section 3 for 16/, g EEEE ’ ‘ 1/2°FNPT g
additional plumbing 409 431y o et ig; B_ 1219/ " CastBronze I
information. 33.3 T EEETEy 325
. alidh s I
| |
TR A .
102 2 ! 127 I
\ v 6.4 I . I
- I i
15/8"(2)—> l— LBO—---------J
42 5 * Add 1/8" (3 mm) for SEMI chillers, see Section 5.
Process fluid drain 131
\‘Af“/ (1/4" FNPT) Riton
DRAIN
- 22” A -
D 55.9 ”
D — 193/15“ >
48.8
Bl
2
) t;
Top View 177" Shipping crate dimensions (approximate):
ol 436 23" (58cm)wide
¢ 36" (91 cm) tall
1§%H 40" (102 cm) deep

e Thermo Fisher Scientific reserves the right to change specifications without notice.
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Section 2

ThermoFlex3500/5000
Dimensions
(inches/centimeters)

Front View 387/
98.7
* Add 1/8" (3 mm) for SEMI
chillers, see Section 5.
\
H

oﬁﬂ

e
Side View

e Thermo Fisher Scientific reserves the )
right to change specifications without 309"
notice. 8.0 4

Y
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ThermoFlex3500/5000 e - < ;g 39/15"
Process discharge for chillers with 91 16 [« ’ 17/12)
optional flow transducer and P1, 9 11, | 4_78

Internal pressure regulator
adjustment (Optional P1/MD1,
P2/MD2 & T1 only)
1/2" NPT Stainless Steel P3 and P4 Flow control
Process discharge connection (Optional)
Cast Bronze =
A P3,P4pumps 3/4" FNPT 179"
B P1/MD1, P2/MD2, T1 pumps 50 ™
1/2" ENPT

P2 & T1 pumps 3.24 >
or
A

Section 2

Optional 1/2" Auxiliary and
1/4" Auto-Refill Ports

A

Water-cooled only

Process return connection |
Stainless Steel I
P3, P4 pumps 3/4" FNPT
P1/MD1, P2/MD2, T1 pumps l
1/2" NPT Facility water |
connections |
See Section 3 for additional : 19"* Cast Bronze 1/2" ||
plumbing information. ® : . ] b 305 FNPT |
S S — ?iz !
Rear View Y Vv vy 6.4 W | 1/,12) |
) 15,° |
jﬂ: — @ * Add 1/8" (3 mm) for SEMI chillers, see Section 5.
M &g 3my 1/4" MPT Process Drain with
M2 94 9/16" Riton connector
DRAIN I I (P1/MD1, P2/MD2 and TU1
23" pumps only)
15.“6 26%/;
1/4" FPT Process Drain J ¢?5/§ - 67.0

Stainless Steel with - onyy
Brass plug 59.7

(P3, P4 pumps only)

Top View

[:])

i

197,
48.8
~ Shipping crate dimensions
26" (66 cm) wide
48" (122 cm) tall

e Thermo Fisher Scientific reserves the right to change specifications without notice.
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47" (119 cm) deep
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Section 2

ThermoFlex7500/10000
Dimensions
(inches/centimeters)

Y

33 ﬂ/we"
85.5

\

31/
7.7

N H °
Side View
® °
35/, _@ 245/
Y R I 624 >
< 3y »| ToendofP3-P5
g04 Outlet Fitting
[ 309/,
< 76.7
| «———— 2%,
v 69.4

Air-cooled shipping crate
dimensions (approximate):

353/4" (91 cm) wide

b 61 1/2" (156 cm) tall
P 46 3/8" (118 cm) deep
Top View 25/
63.9
U The applicable options fit
within this envelope, see
i} Section 5.

8/, 4|
<205

e Thermo Fisher Scientific reserves the right to change specifications without notice.
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ThermoFlex7500/10000

Rear View
(Air-Cooled)

Process Discharge G}

P2/MD2 =1/2" ENPT
Cast Bronze

P3-P5,T5=1"FNPT

<47
3y | 17

l—

Optional 1/2" Auxiliary
and 1/4" Auto-Refill Ports

/

<+ 50

Section 2

T5 flow control valve is used to adjust
the flow rate. The valve's handle is
designed to identify the valve's position,
from full flow to full bypass. When

the handle is in the horizontal position
(in line with the discharge line) the
application is receiving full flow. When
vertical the valve is in full bypass.

2"

Wrought Copper [
Full Flow Full Bypass
52%/,
134.0
Process Return
Stainless Steel
P2/MD2 =1/2" ENPT 3375,
P3-P5,T5=1"FNPT (@ 8.2
See Section 3 for
additional plumbing
information.
Process fluid drain (1/4" FNPT)
Stainless Steel with Brass plugor ¢ v . 02y
a Riton connector |y ] ) Zgé’?em A
DRAIN A
Rear View
(Water-Cooled) / T 5 Flow Control - see above.
@ Facility water A
Iy B connections
469/, Cast Bronze
1178 °© 3/4" FNPT
<- 27,12
a 6.0
= 297,
27/, ° L7 761"
69.9 o
. T 439
’ ) 9 1/m"
23.0
| Iy |
I

Thermo Scientific
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Section 2

ThermoFlex15000/20000/24000
Dimensions

(inches/centimeters) A

Front View

For ThermoFlex24000
Air-Cooled Chillers 1
58 5/8" 48 15/16‘.
148.9 124.4

Side View

e Thermo Fisher Scientific
reserves the right to change
specifications without notice.
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o 15.2
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\
\
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ThermoFlex15000/20000/24000

Section 2

-
l
l
l

20, 15,
14711/ oM R A 51"
- 373 ' 1 129
/RSy P ol e 27/
44 57
. A
o o 7
'-l 1&8
Rear View 157/ o
191y, 388 J Power Process Discharge Optional 1/4" FNPT
503 = Inlet 1" FNPT Wrought Copper Auto-Refill Port
P o _
| 1= Process drain valve
{3 ./
Process Return
1" FNPT Stainless Steel —————_| _— = -
' Facility water
connections
24°/y' 245/," Supply
628 628  Cast Bronze 3/4" FNPT
Return
Stainless 3/4" FNPT
: b
5% 4 6%,
16.0 16.0
Y i

Process drain 1/4" FNPT

T Water-cooled only

] ] ] ] ] ] ]
DRAIN
c 25"
The applicable options fit 63.5
within this envelope, see *
Section 5. \ 8/,
205
=4 - - B v
/Y . :
Top View | Shipping crate dimensions
257 (approximate):
65.7 62" (157 cm) wide
78" (198 cm) tall
1 : : [ 48" (122 cm) deep
" ° @ @ ° L] L]
. —
e Thermo Fisher Scientific I_@f_l
reserves the right to change _y
specifications without notice. =1 1,5
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Site Requirements

A CAUTION

Thermo Scientific

section 3 Installation

Ambient Temperature Range* 10°C to 40°C (50°F to 104°F)
Relative Humidity Range 10% to 80% (non-condensing)
Operating Altitude* Sea Level to 6562 feet (2000 meters)

Overvoltage Category Il

Pollution Degree 2
Degree of Protection IP 20
Short Circuit Current Rating 5kA

*Because of the decrease in air density, maximum temperature for the air entering an air-cooled
ThermoFlex is reduced by 1°C per 1,000 feet above sea level. In addition, cooling capacity is
reduced 1.2% per 1,000 feet above sea level.

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

Note Refer to the nameplate information on the rear of the chiller. A

Air-cooled chillers retain their full rated capacity at 20°C setpoint in ambient
temperatures up to 25°C (77°F). For ambient temperatures above 25°C please
de-rate the cooling capacity 3% for every 1°C above 25°C (77°F), up to a
maximum ambient temperature of 40°C (104°F). Note that when operating
at a process temperature lower than 20°C the de-rate percentage may increase
due to additional gains from losses to ambient.

Note Depending on the setpoint and ambient temperatures, there may be a
heat gain or loss through the plumbing resulting in a variation from setpoint
temperature at the application inlet. Applications with large temperature
variations between ambient and setpoint temperatures, and/or long plumbing
lengths, may require additional insulation. A

ThermoFlex2500 air-cooled chillers have a two-speed fan. Should the chillet's
internal ambient temperature reach 50°C for 30 seconds, or reach 53°C, the
fan speed will switch from slow speed to high speed to maintain internal
temperatures within acceptable limits. When the temperature reaches 44°C or
below for at least 15 minutes the speed will return to low. When in high speed
the chiller's decibel level increases significantly.

Note High speed is required for the chiller to achieve its 2500 watt cooling

capacity. At high-end operating conditions the fan can be set to run at high
speed all the time using the controller's Setup Loop, see Section 4. A

ThermoFlex 3-1



Section 3

3-2

Electrical
Requirements

ThermoFlex

Chillers installed below the end-user application may enable system fluid to
drain back into the chiller and cause spillage. Thermo Fisher offers an
anti-drainback kit to prevent any spillage, see Section 5.

Air-cooled chillers can be installed with both sides blocked, or one side and
the rear. See Figure 3-1. The front of the chiller needs a minimum clearance
of 24". Air will enter the front and exit through the sides and rear.

Having two sides blocked can impact the chiller's performance due to
changes in air flow. If your installation requires two blocked sides please
ensure that the following requirements are met:

Process Setpoint Temperature: Below 30°C (86°F)
Ambient: Below 40°C (104°F)

Before operating the chiller in conditions outside any of those listed on this
page please contact Thermo Fisher Scientific's Sales, Service and Customer
Support to review your installation.

Figure 3-1 Minimum Clearance

The chiller'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 user's responsibility to assure a proper
ground connection is provided. A

The chiller must be installed in accordance with the National Electrical Code
and the with reference to the information on the chiller's nameplate located
on the rear.

Locate the chiller so it is near, and has easy access to, its disconnecting device.

The user is responsible to ensure that the line cord provided meets local
electrical codes. If not, contact qualified installation personnel.

Thermo Scientific



Section 3

The chiller is intended for use on a dedicated outlet. The ThermoFlex has
an internal circuit protection that is equivalent (approximately) to the branch
circuit rating. This is to protect the ThermoFlex, and is not intended as a
substitute for branch circuit protection. For permanently connected device,
the customer and a qualified licensed electrician are responsible for installing
the the proper branch overcurrent protection and disconnecting device per
local electrical requirements.

Electrical Service Requirements (Standard chillers):

ThermoFlex900 Voltage +10% Frequency  Phase Branch Circuit Line Cord
Requirements Plug
100VAC 50Hz 10 15A 5-15P
115VAC 60 Hz 10 15A 5-15P
T aovac 50H: I 15 615P
208-230VAC 60 Hz 10 15A 6-15P
O amovac 50H, 9 “I6AL16A7 138 -
ThermoFlex1400 Voltage +10% Frequency  Phase Branch Circuit Line Cord
Requirements Plug
100VAC 50Hz 10 20A 5-20P
115VAC 60 Hz 10 20A 5-20P
T Twovac 50H; 1/ 15A 615P
208-230VAC 60 Hz 10 15A 6-15P
U oA 50H; 9 “I6AT 15A2 13A° -
ThermoFlex2500 Voltage +10% Frequency  Phase Branch Circuit Line Cord
Requirements Plug
200VACP1, P2 Pump 50Hz 10 15A 6-15P
208-230VACP1, P2 Pump 60Hz 10 15A 6-15P
200VACT1 Pump 50Hz 10 20A 6-20P
208-230VAC T1 Pump 60Hz 10 20A 6-20P
""""""" 20VAC 50H. 18 “IBALTBAL 1AV -
ThermoFlex3500/5000 Voltage +10% Frequency  Phase Branch Circuit  Line Cord
Requirements Plug
200VACP1, P2 Pump 50Hz 10 15A 6-15P
200VACT1, P3 Pump 50Hz 10 20A 6-20P
200VAC P4 Pump 50Hz 10 30A L6-30P
208-230VACP1, P2 Pump 60 Hz 10 15A 6-15P
208-230VACT1,P3 Pump 60Hz 10 20A 6-20P
208-230VAC P4 Pump 60 Hz 10 30A L6-30P
U 230VACPT-PAPump 50H; 9 “I6AT 1502 13A° -
* Refer to Appendix A for country specific ratings. Continued on next page.
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Section 3

Electrical Service Requirements (Standard chillers):

ThermoFlex7500/10000 Voltage £10% Frequency  Phase MCA MOPD  Line Cord
(Air-cooled) Plug
200VAC P2 Pump 50Hz 30 16.5 30 L15-20P
200VAC P3 Pump 50Hz 30 18.7 30 L15-30P
200VAC P5 Pump 50Hz 30 223 35 L15-30P
200VAC T5 Pump 50Hz 30 17.3 30 L15-20P
208-230VAC P2 Pump 60Hz 30 16.5 30 L15-20P
208-230VAC P3 Pump 60Hz 30 18.7 30 L15-30P
208-230VAC P5 Pump 60Hz 30 223 35 L15-30P
208-230VAC T5 Pump 60Hz 30 17.3 30 L15-20P
U M0VACPZPump 50H: 3 109 20 IEC309
400VAC P3 Pump 50Hz 30 956 15 IEC309
400VAC P5 Pump 50Hz 30 11.8 15 IEC309
400VAC T5 Pump 50Hz 30 8.7 15 IEC309
ThermoFlex7500/10000 Voltage £10% Frequency  Phase MCA MOPD  Line Cord
(Water-cooled) Plug
200VAC P2 Pump 50Hz 30 16.2 30 L15-20P
200VAC P3 Pump 50Hz 30 18.4 30 L15-30P
200VAC P5 Pump 50Hz 30 220 35 L15-30P
200VAC T5 Pump 50Hz 30 17.0 30 L15-20P
208-230VAC P2 Pump 60Hz 30 16.2 30 L15-20P
208-230VAC P3 Pump 60Hz 30 18.4 30 L15-30P
208-230VAC P5 Pump 60Hz 30 220 35 L15-30P
208-230VAC T5 Pump 60Hz 30 17.0 30 L15-20P
U M0VACP2Pump 50H: 3 106 20 IEC309
400VAC P3 Pump 50Hz 30 93 15 IEC309
400VAC P5 Pump 50Hz 30 115 20 IEC309
400VAC T5 Pump 50Hz 30 8.4 15 IEC309
ThermoFlex15000/20000 Voltage £10% Frequency  Phase MCA MOPD  Line Cord
(Air-cooled) Plug
208-230VAC P3 Pump 60 Hz 30 32.2 60 Hard wire
208-230VAC P5 Pump 60Hz 30 358 60 Hard wire
400VAC P3 Pump 50Hz 30 15.9 30 Hard wire
400VAC P5 Pump 50Hz 30 18.1 30 Hard wire

MCA = Minimum Current Ampacity
MOPD = Maximum Overcurrent Protective Device

Values reflect those on the nameplate located on the rear of the chiller. Continued on next page.
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Thermo Scientific

Section 3

ThermoFlex15000/20000 Voltage +10% Frequency  Phase MCA MOPD  Line Cord
(Water-cooled) Plug
208-230VAC P3 Pump 60 Hz 30 287 50 Hard wire
208-230VAC P5 Pump 60 Hz 30 323 60 Hard wire
400VAC P3 Pump 50Hz 30 14.5 25 Hard wire
400VAC P5 Pump 50Hz 30 16.7 30 Hard wire
ThermoFlex24000 Voltage +10% Frequency  Phase MCA MOPD Line Cord
(Air-cooled) Plug
208-230VAC P 3 Pump 60 Hz 30 43.9 70 Hard wire
208-230VAC P5 Pump 60Hz 30 52.9 90 Hard wire
400VAC P3 Pump 50Hz 30 20.1 35 Hard wire
400VAC P5 Pump 50Hz 30 22.3 40 Hard wire
ThermoFlex24000 Voltage £10% Frequency  Phase MCA MOPD  Line Cord
(Water-cooled) Plug
208-230VAC P3 Pump 60 Hz 30 37.1 70 Hard wire
208-230VAC P5 Pump 60 Hz 30 40.7 70 Hard wire
400VAC P3 Pump 50 Hz 30 18.8 35 Hard wire
400VAC P5 Pump 50Hz 30 21.0 35 Hard wire
Electrical Service Requirements (Variable voltage chillers):
ThermoFlex900 Voltage +10% Frequency  Phase Branch Circuit Line Cord
Requirements Plug
115VAC 60 Hz 10 5-15p*
100VAC 50/60 Hz 10 5-15p*
ThermoFlex1400 Voltage +10% Frequency  Phase Branch Circuit Line Cord
Requirements Plug
115VAC 60 Hz 10
100VAC 50/60 Hz 10

* United States and Japan only. All other plugs are country specific.

For installation information on variable voltage chillers refer to Appendix B.

Refer to the nameplate label located on the rear of the chiller for specific

electrical requirements.
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Section 3

Electrical Service Requirements (Global Voltage chillers):

ThermoFlex900 Voltage +10% Frequency  Phase Branch Circuit  Line Cord
Requirements Plug
200/208/230VAC 60 Hz 10 15A
200/230VAC 50Hz 10 **1BAT, 15A2, 13A°
ThermoFlex1400 Voltage +10% Frequency  Phase Branch Circuit Line Cord
Requirements Plug
200/208/230VAC 60 Hz 10 15A
200/230VAC 50Hz 10 **1BAT, 15A2, 13A°
ThermoFlex2500 Voltage +10% Frequency  Phase Branch Circuit  Line Cord
Requirements Plug
200VAC T1 Pump 60 Hz 10 15A
208-230VAC T1 Pump 60Hz 10 20A
230 VAC 50 Hz 10 *16AT, 15A?, 13A3
ThermoFlex3500/5000 Voltage £10% Frequency  Phase Branch Circuit  Line Cord
Requirements Plug
200/208-230VAC P1 P3 Pump 50/60 Hz 10 15A
200/208-230VAC T1 P3 Pump 50/60 Hz 10 20A
200/208-230VAC P4 Pump 50/60 Hz 10 30A Hard wired
ThermoFlex7500/10000 Voltage +10% Frequency  Phase MCA MOPD Line Cord
(Air-cooled) Plug
400VAC P2 Pump 50Hz 30 8.8 15 Hard wire
400VAC P3 Pump 50Hz 30 10.1 20 Hard wire
400VAC P5 Pump 50Hz 30 12.3 20 Hard wire
400VAC T5 Pump 50Hz 30 9.1 15 Hard wire
460 VAC P2 Pump 60Hz 30 8.8 15 Hard wire
460VAC P3 Pump 60 Hz 30 10.1 20 Hard wire
460 VAC P5 Pump 60Hz 30 12.3 20 Hard wire
460 VAC T5 Pump 60 Hz 30 9.1 15 Hard wire
ThermoFlex7500/10000 Voltage £10% Frequency  Phase MCA MOPD Line Cord
(Water-cooled) Plug
400VAC P2 Pump 50Hz 30 8.4 15 Hard wire
400VAC P3 Pump 50Hz 30 9.7 20 Hard wire
400VAC P5 Pump 50Hz 30 1.9 20 Hard wire
400VAC T5 Pump 50Hz 30 8.8 15 Hard wire
460 VAC P2 Pump 60 Hz 30 8.4 15 Hard wire
460VAC P3 Pump 60 Hz 30 9.7 20 Hard wire
460 VAC P5 Pump 60Hz 30 1.9 20 Hard wire
460VAC T5 Pump 60 Hz 30 8.8 15 Hard wire

Continued on next page.
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ThermoFlex15000/20000

(Air-cooled)

ThermoFlex15000/20000

(Water-cooled)

ThermoFlex24000

(Air-cooled)

ThermoFlex24000

(Water-cooled)

Section 3

Voltage +10% Frequency  Phase MCA MOPD Line Cord
Plug
400VAC P3 Pump 50 Hz 30 16.2 30 Hard wire
400VAC P5 Pump 50Hz 30 18.4 30 Hard wire
460VAC P3 Pump 60 Hz 30 16.2 30 Hard wire
460 VAC P5 Pump 60 Hz 30 18.4 30 Hard wire
Voltage +10% Frequency  Phase MCA MOPD Line Cord
Plug
400VAC P3 Pump 50Hz 30 145 25 Hard wire
400VAC P5 Pump 50Hz 30 16.7 30 Hard wire
460VAC P3 Pump 60Hz 30 145 25 Hard wire
460VAC P5 Pump 60 Hz 30 16.7 30 Hard wire
Voltage +10% Frequency  Phase MCA MOPD Line Cord
Plug
400VAC P3 Pump 50Hz 30 20.1 35 Hard wire
400VAC P5 Pump 50Hz 30 22.3 40 Hard wire
460VAC P3 Pump 60Hz 30 20.1 35 Hard wire
460VAC P5 Pump 60 Hz 30 22.3 40 Hard wire
Voltage £10% Frequency  Phase MCA MOPD Line Cord
Plug
400VAC P3 Pump 50Hz 30 18.8 35 Hard wire
400VAC P5 Pump 50Hz 30 21.0 35 Hard wire
460VAC P3 Pump 60 Hz 30 18.8 35 Hard wire
460VAC P5 Pump 60 Hz 30 21.0 35 Hard wire

** Chillers selected for 230 VAC operation have a range of -10% to +7%. Refer to Appendix A for
country specific ratings.

For installation information on global voltage chillers refer to Appendix B.

Refer to the nameplate label located on the rear of the chiller for specific

electrical requirements.

MCA = Minimum Current Ampacity

MOPD = Maximum Overcurrent Protective Device

Values reflect those on the nameplate located on the rear of the chiller .
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Section 3

3-8

Hard Wire
Installation

ThermoFlex

For personal safety and equipment reliability, only a qualified
technician should perform the following procedure. A

Note The technician is responsible for installing circuit protection for
incoming power. Before wiring consult the nameplate on the rear of the
chiller. Ensure installation is in accordance with the National Electrical Code
and any other applicable country and local codes. A

2) Terminal Block

@) Ground Stud Knock Out

Figure 3-2 Electrical Box
For ThermoFlex900 through 10000 chillers

* Remove the six screws securing the electrical box cover to the chiller.

* Remove the double knock out (7/." and 1°/_").

* Insert the cable through the hole.

* Refer to the label in the electrical box to configure your chiller, see Figure 3-3.
* Secure the cable's ground wite to the ground stud.

e Reinstall the cover.

MAIN POWER CONNECTION

ELECTRICIAN TO MAKE THE FOLLOWING I
CONNECTIONS ONLY: O~ O
1. CONNECT INCOMING POWER LEADS FROM =
DISCONNECTED SWITCH TO L1, L2 &13 O O
CONSISTENT WITH NAMEPLATE VOLTAGE 2 2
AND FREQUENCY (IF A NEUTRAL IS <Z
REQUIRED, CONNECT TO TERMINAL 4). O~ OF-—-29 wuo s
2, USE COPPER CONDUCTORS ONLY WITH A & % 'é
- @
MINIMUM OF 90°C RATING. O~ Ob--y % g =
3. PROVIDE EQUIPMENT GROUNDING 6o
CONDUCTOR O 74
w
EQUIPMENT
— — — GROUNDING e Rel-— —
CONDUCTOR
GROUND 094621-

STUD

Figure 3-3 Sample Label

For ThermoFlex15000, 20000 and 24000 chillers

* Remove the five screws securing the electrical panel to the chiller.

* Refer to the label in the electrical box to configure your chiller, see Figure 3-3.
* Secure the cable's ground wite to the ground stud.

* Reinstall the panel..

Thermo Scientific



Plumbing
Requirements

A CAUTION

A CAUTION

A CAUTION

See Section 2 for the specific
locations on your chiller.

Thermo Scientific

Section 3

Ensure that all shipping plugs are removed before installation.

Never connect the process fluid lines to your facility water supply or
any pressurized liquid source. A

To prevent damage to the chiller's plate exchanger, centrifugal pumps
require a 4.0 gpm (15.1 Ipm) minimum flow rate. A

P1 and P2 pumps are capable of producing 185 psig. Ensure your
plumbing is rated to withstand this pressure at your operating
temperature. An external pressure relief valve is available, see Section 5. A

Note Ensure your plumbing installation develops a back pressure to the
ThermoFlex greater than 3 PSIG. Lower pressure will shut down the chiller. A

The process fluid connections are located on the rear of the chiller and are
labeled [=p» (PROCESS OUTLET) and [@=(PROCESS INLET).

Process Fluid Connections (FNPT)

Outlet

ThermoFlex900 - 10000 P1P2TOT1 1/2" cast bronze
ThermoFlex3500 - 5000 P3P4 3/4" cast bronze
ThermoFlex7500 - 24000  P3P5T5T9 1" wrought copper

Inlet - Same size as outlet all connections stainless steel
Supplied Adapters

P1P2TOT1 1/2"x3/8"batb polyethylene and 1/2" x 1/2" batb nylon
nylon P3 P4  3/4" MPT x 1/2" barb PVC
P3P5T5T9 1"MPT x 1" barb PVC and 1" MPT x 3/4" barb PVC

Stainless steel outlet connection for chillers
with P1/P 2 pumps and a flow transducer

s 1/4" Female NPT Riton Reservoir

DRAIN Drain Plug

Figure 3-4 Typical Plumbing Connections (1 of 2)
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Section 3

3-10

ThermoFlex

Connect the PROCESS OUTLET [ to
the fluid inlet on your application. Connect the
PROCESS INLET (@ to the fluid outlet on
your application. Ensure all connections are
secure and that the proper sealant/lubricant
for the fitting material is used. (If Teflon® tape
is used, ensure the tape does not overhang the
first thread as it could shred and get into the
fluid.) Keep the distance between the chiller
and the instrument being cooled 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 ThermoFlex.

Application

Figure 3-4 Typical Plumbing
Connections (2 of 2)

Water-cooled Chillers only
The facility water plumbing connections are also located on the rear and

are labeled {@= FACILITY INLET and [ FACILITY OUTLET. The
connections are ¥2" Female NPT for ThermoFlex900 - 5000, 34" Female NPT
for ThermoFlex7500 - 24000. Both connections for ThermoFlex900 to 10000
are cast bronze. The supply connections for ThermoFlex15000 to 24000 are cast
bronze, the return connections are stainless steel.

Connect the E‘ FACILITY INLET to your facility water supply. Connect
the G} FACILITY OUTLET to your facility water return or drain. Ensure
all connections are secure and that the proper sealant/lubricant for the fitting
material is used. (If Teflon® tape is used, ensure the tape does not overhang the
first thread as it could shred and get into the fluid.)

@)

See Section 2 for the specific

locations on your chiller.
el

Figure 3-5 Typical Plumbing Connections, Water-cooled Chillers

Thermo Scientific



Process Fluid
Requirements

A CAUTION

A CAUTION

A CAUTION

A CAUTION

A CAUTION

Thermo Scientific

Section 3

Do not use automotive antifreeze. Commercial antifreeze contains
silicates that can damage the pump seals. Use of any fluid not
listed below will void the manufacturer’s warranty. A

Approved fluids are:
# Filtered/Single Distilled water
# 0 -75% Laboratory Grade Ethylene Glycol/Water
# 0 -75% Laboratory Grade Propylene Glycol/Water

* Decionized water (3 MQ-cm max, compensated)

For applications requiring resistivity greater than 1 MQ-cm please call and
speak to an applications engineer for additional information.

Ethylene glycol (EG) is poisonous and flammable. Before using
any fluid or performing maintenance where contact with the fluid
is likely refer to the manufacturer’s most current SDS for handling
precautions. A

EG is also hygroscopic, it will absorb water from its environment.
This can affect the freezing point and boiling point of the fluid over
time and may result in system failure. A

To prevent freezing/glazing of the plate exchanger, ThermoFlex7500
through 24000 chillers require the use of 50/50 EG/water or 50/50
PG /water below 10°C process temperature. A

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

When using EG/water or PG /water, top-off with plain water. After
top-off check the fluid concentration. A

Do not use a Deionization (DI) filter cartridge with Inhibited EG
or Inhibited PG. A DI filter will remove inhibitors from the solution
rendering the fluid ineffective against corrosion protection. Also,
inhibitors increase fluid conductivity. A
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Compatibility
with Approved
Fluids

ThermoFlex

Filtered/Single Distilled Water

Filtered drinking water and single distilled water are good choices for
recirculating chillers because the filtering/distilling process used removes
microorganisms that could create biological fouling as well as harmful
particulates and excessive minerals that could cause deposits and scaling,

Chlorine

Short term usage of tap water may not cause any adverse affects on the chiller
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, maintain the pH of the fluid between 6.5 and 7.5. Do not
add additional chlorine 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.

Deionized Water

Deionized water is water that has had its mineral ions removed using ion
exchange resins. The purpose of this process is to remove the ions that allow
electrical current to flow more easily through water. This helps to prevent
electrical leaks to ground through the recirculating fluid. Deionized water is
classified by the electrical resistance of the watet, usually measured in MQ-cm,
with pure water having a resistance of 18 MQ-cm.

Deionized water is in an unbalanced state and will leach the missing ions from
the materials it comes in contact with. The aggressive nature of this leaching
can cause pitting on metal surfaces. Note that the deionizing process does

not remove microorganisms. Because of this, we recommend deionized water
only with applications that have it as a specified requirement.

In any case, only deionized water with 3 MQ-cm resistivity maximum is
approved for use in Thermo Fisher Scientific recirculating chillers.

Recommended Biocides and Inhibitors

Thermo Fisher Scientific offers a biocide and inhibitor package Thermo 200
(Nalco) premixed with 5 gallons of water or as a kit to be added to water. No
other biocide or inhibitor is recommended for use in our recirculating chillers.

Biocides are corrosive and can cause irreversible eye damage and skin
burns. They are harmful if inhaled, swallowed or absorbed through the
skin. Refer to the manufacturer's most current SDS for handling and
PPE requirements. A

Thermo Scientific
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To prevent freezing/glazing of the plate exchanger, ThermoFlex7500
through 24000 chillers require the use of 50/50 EG/water or 50/50
PG/water below 10°C process temperature. A

Uninhibited Ethylene Glycol/Water

Ethylene glycol is used to depress the freezing point of water and should
only be used at temperatures where freeze point suppression is required.
Ethylene glycol does not improve heat transfer and is not recommended
for use as a biocide. Because glycols lower the surface tension of water
and do not evaporate as readily as water, they may cause visible weepage
past the pump seals. If weepage cannot be tolerated, seal-less, use
magnetically driven pumps where available.

Uninhibited simply means that the glycol does not contain any additives
to prevent corrosion. While uninhibited ethylene glycol is acceptable for
use, the pH level must be closely monitored and the fluid may need to be
replaced more often. Since all glycols produce acids in the presence of air
and the fluid, change the glycol if the pH falls below 8. Note that litmus
paper will not work to test the pH of ethylene glycol/water.

Inhibited Ethylene Glycol/Water and Inhibited Propylene Glycol/
Water

Inhibited glycol can help protect the wetted metals within the cooling
circuit from corrosion caused by poor water quality, ethylene glycol
oxidation (low pH) and mixed metals (electrolysis). The inhibitor works
by either leaving a barrier coating on metal surfaces to buffer them from
the corrosive fluid or by creating an oxidized layer that protects the
underlying metal (passivating).

Inhibited automotive glycols are never acceptable. They use either
silicates or Organic Acid Technology (OAT) as the inhibitor and these
components are not compatible with the polymers used in recirculating
chillers including the pump seals and internal hoses.

Inhibitors may also accelerate pump seal wear and seal-less, Use
magnetically driven pumps where available.

Uninhibited Propylene Glycol/Water
Propylene glycol does not transfer heat as well as ethylene glycol, but can
be used when freeze point suppression is required as well as lower toxicity.

Propylene glycol does not function as a biocide and the pH needs to be
maintained the same as with ethylene glycol as it also produces acid when
oxidized.
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Additional
Fluid

Information

Process Water

3-14 ThermoFlex

Quality and

Standards

When using the ThermoFlex chiller to circulate through aluminum, use a
compatible corrosion inhibitor to prevent galvanic corrosion.

Ensure fluid viscosity is 50 ¢St or less at the lowest temperature used.

Visible pump weepage may occur when compatible glycols, oils or other
additives are used. Pump weepage is considered as a normal operating
condition of mechanical seal pumps.

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
Iron <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 (TIS) 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 3 MQ-cm
deionized water. (It is acceptable to have the fluid drop to the other levels
over-time.)

Thermo Scientific
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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.

Facility Water  Facility water Permissible (PPM) Desirable (PPM)
Quality and  Microbiologicals
(algae, bacteria, fungi) 0 0
Standards

Inorganic Chemicals
(Water-COOIed Calcium <40 <0.6
chillers) Chioride <250 <25
Copper <13 <1.0
0.020 ppm if fluid in contact with aluminum
Iron <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 <250 <50
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)

Note A corrosion inhibitor is recommended if mixed metals are in the
facility water loop. A
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Fa(:illty Watel" Facility Water Maximum Inlet Pressure must not exceed 150 PSIG. A

Requ"eme nts Facility Water Maximum Pressure Differential must not exceed 50 PSID. A
(Wate r'COOIed (Pressure Differential = Inlet Pressure - Outlet Pressure)

chillers)

Note Contact us before using facility water that is above 35°C. A

The facility water must meet the following conditions for the chiller to maintain
A CAUTION its full rated capacity.

ThermoFlex1400  , *° 45 Example:
°® 40 4.0 » Follow the ------- » lines.
§ 35 i 35 D&_ Start with a known, e.g., facility
© 30 °C P T o water
-l N Al . %09 temperature.
% 25 g e 25 5 A - go across to temperature
@ : .° PSID @
>20 » 20 8 curve .
3 15 1/ B: . a B - drop down to determine the
& / PRI EREE Eod > 1.5 > minimum required facility flow.
10 / P Chd 10 3 C - Where B crosses the PSID
5 == : 05 L& curve, go across to determine the
\ minimum required PSID.
0 1.0 2.0 3.0
Facility Flow - GPM
ThermoFlex2500 35 - 6 Example: See above.
[a)
o o
£ 30 - /,— 58
g2 A — e
S By 4 o
g 20 Ve /,/ o
E / : pd -3 §
> 15 / B /// PSID ) gj)
310 / 7 z
w //; .......................... )_ %
5 — - : C 1 8
- \
0 1.0 20 3.0
Facility Flow - GPM
Example: See above.
ThermoFlex3500/5000 45 45 P
40 /'4— 40
° 35 —1 35 S
o = 4
"é 30 // . 30 8—
[} . =
o [a)
g G )/ . 25 p
2 20 A : - 20 3
z /1 .| PsiD 2
S 15 - - 15 &
& / B: .- 2z
10 / — c 10 3
YIRS UURURE CIUN USRI SURTRTRRRRN L o
5 — _| = : » 5 [V
v
2 4 6 8 10

Facility Flow - GPM

3-16 ThermoFlex Thermo Scientific



Section 3

ThermoFlex7500/10000 40 30
R
o * /_ 25
o oC 4 D
o — 2 o
5 30 v n
E A ............... )/ ¢' — 20 DQ_.
g 25 : — 9
e / N . [a]
2 / : P 2
= 20 : P’ - 15 3
2 / B L PsiD 2
& 15 ,' @
[T / '¢ — 10 ?
10 B DR R T » é
/ . C - 5 (T8
5 R -
5 10 15

Facility Flow - GPM Example: See below.

ThermoFlex15000/20000

N
o

60
35
N a)
c , 5 2
© 30 - o
0 e A . . 0 §
2 25 ; > o
@ : ., o
2 5 : v 30 2
5 / B : . |PsID g
N / : o
> 15 : P
] / : . - 20 2
(&} . =
S 10 / . 5
P E T T P I »
: C -
5 . - 10
- " :
s = A
5 10 15 20 25 30
Facility Flow - GPM Example: See below.
ThermoFlex24000 40 30
35
/ L 25 0
o 30 — 1 -
® C_~ . L 20 §
225 Y - a
B LA / . Tes o
a 20 - v 15 2
£ / : . 1]
] :B o
= N )
> 15 : - o
b= D, c - 10 >
o R P =
810 T 8
: - 5
5 2 :
- H
\
5 10 15 20 25 30
Facility Flow - GPM
Example:
Follow the ..............} » lines.

Start with a known, e.g., facility water temperature.

A - go across to temperature curve

B - drop down to determine the minimum required facility flow.

C - Where B crosses the PSID curve, go across to determine the minimum required PSID.
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Fluid Filter Bag

A CAUTION

Priming

ThermoFlex

The reservoir has a fluid bag filter designed to prevent the introduction of
particulates into the system.

Install the filter bag before starting the chiller. A

Place your fingers below the front of the housing and push up on the
housing to remove it.

Fluid Bag Filter ' Install the bag;
Funnel Housing
Replace the housing. Slide its back edge
under the lip of the chiller's top panel
and then press down until the housing
snaps into place.

Figure 3-6 Fluid Filter Bag

If able, pre-fill the process fluid lines. The chiller is designed to shut down if
not propetly primed.

Ensure that there is enough fluid prepared to fill both the chiller and your
application. If able, pre-fill the process fluid lines to reduce the setup time.

Fill the reservoir to the max fill line on the reservoir sight tube. To prevent
the introduction of particulates into the system, fill the chiller with the
reservoir bag filter in place.

Start the chiller by pressing @ on the control panel.

As the pump fills your application add fluid to the reservoir to maintain the
fluid level.

Repeat this process until the fluid level no longer drops in the reservoir.
If you need to pause priming press @ to turn the chiller off.

Not completely filling the chiller and process fluid lines could damage
the chiller’s pump. A

Thermo Scientific



Initial Filling

A CAUTION

Thermo Scientific

Section 3

Ensure the reservoir drain plug on the back of the chiller is in place, or the
Riton fitting is closed, and that all plumbing connections are secure.

Before using any fluid refer to the manufacturer’s SDS for handling
precautions and PPE requirements. A

Locate and remove the reservoir cap by
unscrewing it counterclockwise.

To prevent the introduction of particulates
into the system, fill the chiller with the
reservoir bag filter in place.

Figure 3-7 Reservoir Cap

The reservoir has a sight tube and ball for easy fluid level monitoring. S/owly
fill the reservoir with clean process fluid through the funnel only, failure to
comply may result in internal spillage.

Note Filling the reservoir above MAX LEVEL fill line will result in an
over flow error (O FLO) causing the chiller to shut down. A

Since the reservoir capacity may be small compared to your application and
air may need to be purged from the lines, have extra cooling fluid on hand to
keep the system topped off when external circulation is started.

\ Reservoir Sight Tube & Ball

Figure 3-8 Reservoir Sight Tube & Ball

Before replacing the reservoir cap ensure the reservoir sight tube
ball stopper is securely in place, see next page. A

Replace the reservoir cap by screwing it clockwise. Cap should be hand
tight.
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H Remove the reservoir cap by unscrewing it counterclockwise.
Fluid Top Off p by 8

To prevent the introduction of particulates into the system, fill the chiller
with the reservoir bag filter in place.

The reservoir has a sight tube and ball for easy fluid level monitoring, S/owly
fill the reservoir with clean process fluid through the funnel only, failure to
comply may result in internal spillage.

Note Filling the reservoir above MAX LEVEL fill line will result in an over
flow error (O FLO) causing the chiller to shut down. Also, fluids expand
when heated. A

Note Adding fluid that has a temperature differential with the fluid already in
the reservoir will temporarily affect the chiller's stability performance. A

A C AUTION Before replacing the reservoir cap ensure the reservoir sight tube ball

stopper is securely in place. A

Reservoir Ball Stopper

Figure 3-9 Reservoir Ball Stopper
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section 4 Qperation

Basic COntrol Ier The controller controls temperature using a Proportional-Integral-Derivative
(PID) algorithm. It is designed with an easy to use operator interface.

Figure 4-1 Basic Controller

@ Press this key to start and stop the chiller.

Press this key to navigate through the controller displays, to
nter, make changes and to save changes once they are made. It is
also used to clear error codes.

mode Press this key to navigate through controller displays.

Press the up arrow key to navigate through the controller

+ displays and to increase adjustable values.

Press the down arrow key to navigate through the controller
displays and to decrease adjustable values.

Thermo Scientific ThermoFlex — 4-1
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Setup Note For first time use, please refer to the quick start instructions included
with your chiller or the copy in this manual. The manual's version follows
the Table of Contents. A

Before starting the chiller, double check all electrical and plumbing
connections. Have extra recirculating fluid on hand. If the chiller will not
start refer to Section 7 Troubleshooting,

If the chiller is equipped with a deionization filter cartridge refer to Section
5 for installation.

Start Up ¢ Place the optional GFCI breaker located on the rear to the up position.

* For ThermoFlex900 through 10000s, place the circuit protector located
on the rear to the on (1) position. The display will indicate a seties of
upward scrolling bars (= =).

* For ThermoFlex15000 and 24000s, the display will indicate a series of
upward scrolling bars (= = ) as soon as power is supplied.

* The bars will scroll upward indicating the controller is initializing, The
initialization takes approximately 15 seconds.

* When the bars disappear the controller display will go blank.

* Press the @ key on the controller. The controller will show the process
fluid temperature. The pump and refrigeration system will also start.
Note You can press the @5 key anytime after placing the circuit
protector to the on position. A

If the auto restart is enabled and the chiller shuts down as a result of
A C AUTION a powet failure, when power is restored the chiller will automatically

restart. Auto restart is enabled using the Setup Loop, see Setup Loop
in this Section. Consider any possible risks before enabling this mode
of operation. A

Note After start up, check your plumbing for leaks. A
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If desired, press V to display the pump's discharge pressure - P 1.
The display will alternate between P 1 and the pump's discharge pressure
value.

If the chiller is equipped with an optional flow transducer, pressing
again will display the flow rate - FLO. The display will alternate
between FLO and the flow rate value.

After displaying P1 or FLoO for 60 seconds, if V is not pressed the
display will automatically revert to the process fluid temperature.

Press V again to display the process fluid temperature.

—| xxx C]

<—» indicates the controller display is alternating
between the two displays.

P1 - Pump discharge pressure
| P x 1] in PS|, bar or kPa*.

FLo XX FLo - Flow rate in liters or gallons per
minute™ (optional feature)

* See Setup Loop in this Section to
Figure 4-2 Main Loop change displayed scales.
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ThermoFlex

Controller Loops

The controller has the capability to display various loops which indicate
operating conditions and parameters. The loops are selected and changed
by pressing the appropriate keys.

When the controller is first powered up it goes through a short

initialization (~15 seconds) and then displays the process fluid temperature.
Press the key combination shown below to scroll through the loops.

ﬂai

sP| [sEwP] [ diAs |

xx.x C

Figure 4-3 Controller Loops (Chiller running)

SP is the Setpoint Loop and is used to display and change the setpoint.
The setpoint is the desired process fluid temperature needed for your

application. The Setpoint Loop is accessed by pressing the key, see

next page.

SEtuP is the Setup Loop. The Setup Loop allows you to display and/or
alter different parameters of the controller. The Setup Loop is accessed

from the SP display by pressing the key.

diASis the Diagnostic Loop. The Diagnostic Loop allows you to display
the operating times for various components. The Diagnostic Loop is
accessed from the Setup display by pressing the key, see Section 6
for more details.

Note The loops can be accessed and changed without the chiller running

as long as the circuit protector (ThermoFlex900-10000s) is in the on
(1) position. A

$9e

sP| [sEwP] [ diAS |

Figure 4-4 Controller Loops (Chiller not running)

Thermo Scientific
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Setpoint LOOp * Ensure the controller is either a blank screen or displaying the process
(5P fluid temperature.

* Press the key and the controller display will alternate between SP

and the setpoint value.

e If no change is required press to return the controller to the
previous display.

e If a setpoint change is required, press V" .

The setpoint range is +5°C to +40°C (41°F to 104°F).

Note If are not pressed within one minute the controller will time
out and return to the previous display, any changes will not be saved. A

* Once the desired value is displayed press the key to confirm the

change.

* The controller will return to the process fluid temperature display or a

blank screen.

<—» ndicates the controller
display is alternating between the
two displays.

Figure 4-5 Setpoint Loop
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Setu

oop Use the Setup Loop to adjust/verify the following controller settings.

o)

—_—
F

(W]
(an]
n

* Scales: temperature in °C or °F, flow in liters per minute or gallons per

minute (only chillers with an optional flow transducer), and pressure in
PSI, bar or kPPa

* High and low temperature alarm limits
* High and low pump discharge pressure alarm limits and time delays

¢ Chiller reaction to a temperature, pressure or flow (optional) alarm limit
(continue to run or shut down)

e Audible alarm enabled/disabled
* View/change the fan speed (ThermoFlex2500 air-cooled only)
 Auto restart feature enabled/disabled

* Preventive care cleaning frequency reminder for air and fluid filters

Optional Features:

* Global voltage

* Analog I/O

* Auto refill alarm

* DI filter cartridge preventive maintenance interval
* High/low flow alarm limits

* Serial communications

* Anti drainback valve position

* Save or not save all changes

To enter the Setup Loop ensure the controller display is either a blank

screen (chiller off) or displaying the process fluid temperature. Press the
@ key and the display will indicate SP, press it again to display SEtuP.

N\
Press the key to continue, or press {\'“°"e ) twice to return to the
process fluid temperature or blank display.

Press V to sequence down through the loop. Press A to

sequence back through the loop up to the Hi t display, see next page.
To change any parameter:
7N\
B Press the Qﬁ') key.
u P]ressA to change a displayed value.

o

B DPress @ key to confirm the change and bring up the next display.
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] ]

eer ) UNitS are the temperature, fluid flow (only chillers with an
optional flow transducer) and pressure display scales.

- -
UnitS}e—»|degx Ia.. Scales: °C or °F Defaults: °C

GPM or LPM GPM
PSI, Bar or kPa PSI

v * Hi t is the fluid's High Temperature alarm limit.
Hit Hit Je—[ xx I“ ) Range: +3°C to +42°C . Default: +42°C

” Exceeding this limit flashes Hi t and, if enabled, sounds the
alarm. The chiller reaction depends on the alarm configuration
(see ALr on next page).

* Lo tis the fluid's Low Temperature alarm limit.
Range: +3°C to +42°C Default: +3°C

v - Falling below this limit flashes Lo t and, if enabled, sounds
Lot Lot Je»{ xx_| ”@ the alarm. The chiller reaction depends on the alarm

configuration (see ALF on next page).

* Hi P1 is the pump's High Pressure discharge alarm limit.
\ A T1TO Pump Range: 3 to 100 PSI Default: 100 PSI
Vi T 5 Pump Range: 2to 105 PSI  Default: 105 PSI
WO @ T 5] “ P1 P2 Pump Range: 3 to 100 PSI Default: 100 PSI
- P 3 Pump 60Hz Range: 3 to 46 PSI  Default: 46 PSI
ap P 3 Pump 50Hz Range: 3 to 32 PSI  Default: 32 PSI
P4 Pump 60Hz Range: 3 to 85 PSI  Default: 85 PSI
P4 Pump 50Hz Range: 3 to 60 PSI  Default: 60 PSI
P5 Pump 60Hz Range: 3 to 87 PSI  Default: 87 PSI
P5 Pump 50Hz Range: 3 to 56 PSI  Default: 56 PSI
T 9 Pump Range: 3 to 105 PSI Default: 105 PSI

Exceeding this limit flashes Hi P1 and, if enabled, sounds
the alarm (see Sound on next page).

\
[dELAYj«—] xx In * dELAY is the length of time the pump can exceed the
v & Hi P1 alarm limit. Note This feature is only active if the

l< chiller is configured to shut down with a pressure alarm. A
Lo PT_J< Continued on next page
' P1, P2, TO0and T1Range: 0 to 30 seconds
Figure 4-6 Setup Loop (All Chillers) Default: 0 seconds

P3,P5, T5 and T9 Range: 0 to 60 seconds

Default: 0 seconds

Exceeding this limit flashes Hi P1 and, if enabled, sounds
the alarm. The chiller reaction depends on the alarm

configuration (see ALF on next page).
4-8  ThermoFlex Thermo Scientific



Continued from previous page

(or (@) Tort Jes

XX
A ‘

| dELAY Je—>{ xx

=

\ = 4

-4T’ -]

StArt Continued on next page.

Figure 4-6 Setup Loop (All Chillers)
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* Lo P1 is the pump's Low Pressure discharge alarm

limit.

TOT1 Pump Range: 3to 100 PSI ~ Default: 4 PSI
T 5 Pump Range: 4to 105 PSI  Default: 4 PSI
P1P2Pump Range: 3to 100 PSI ~ Default: 4 PSI
P 3 Pump 60Hz Range: 3 to 46 PSI ~ Default: 4 PSI
P 3 Pump 50Hz Range: 3 to 32 PSI  Default: 4 PSI
P4 Pump 60Hz Range: 3 to 85 PSI  Default: 4 PSI
P4 Pump 50Hz Range: 3 to 60 PSI ~ Default: 4 PSI
P5 Pump 60Hz Range: 3 to 87 PSI  Default: 4 PSI
P5 Pump 50Hz Range: 3 to 56 PSI  Default: 4 PSI
T9 Pump Range: 3to 105 PSI  Default: 4 PSI

Going below this limit flashes Lo P1 and, if enabled,
sounds the alarm.

* dELAY is the length of time the pump can exceed
the Lo P1 alarm limit. Note This feature is only active
if the chiller is configured to shut down with a pressure
alarm. A

Range: 0 to 30 seconds Default: 10 seconds
Exceeding this limit flashes Lo P1 and, if enabled,
sounds the alarm. The chiller reaction depends on the
ALTr alarm configuration set below.

* ALr is used to configure the chillet's reaction for
exceeding an alarm limit (temperature, pressure and
optional flow). The chiller will either shut down (FLt)
or continue to run (iNdC). In each configuration, the
controller will display the error code and sound the
audible alarm, if enabled.
Range: FLt or indC Default: FLt

* FANSP is used to control the fan speed (ait-cooled
2500 only). Auto allows the fan to run under the
conditions listed in Section 3. Selecting Hi allows

the fan to run at high speed all the time. Note Hi is
required for chillers to achieve a ThermoFlex2500 watt
cooling capacity. A
Range: Auto or Hi Default: Auto

e Sound is used to enable/disable the audible alarm.

Range: on or oFF Default: on

ThermoFlex ~ 4-9
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Continued from previous page

e StArt is used to enable/disable the auto restart
function. When enabled the chiller will automatically
restart after a power failure or power interruption
condition.

Range: on or oFF Default: oFF

NOTE Consider any possible risks before enabling

this mode of operation. A

* CArE is used to set the preventive care cleaning
frequency reminder for the chillet's air and fluid
filters, in hours. The time selected is based on your

operating environment, see Section 6.
Range: off Default: L1
LL1 (1000 hours)
L2 (2000 hours)
L3 (3000 hours)

Off disables the reminder. Exceeding this limit

\ A 4 flashes FLtrS, see Section 6.
VY Ny Saveall changes Note If your chiller is equipped with any of the
@ &I Do not save all changes Optional Features refer to the next page. A
Figure 4-6 Setup Loop (All Chillers) When the display indicates StorE press

to not save

to save a// changes or press
all changes. The display will return either the process
fluid temperature or, if the chiller was off when you
entered the loop, a blank screen.
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Shaded displays D only appear HZ is used to identify the incoming frequency for
on chillers eqmpped with that Op“on Chﬂler's Wlth P 3 - P 5 pumps ﬂﬂd thC Capablhty to run

oy on either 50 Hz or 60 Hz. The selected frequency

- @ XX I” automatically adjusts the firmware's fixed high pressure
default setting,

Range: 50 Hz or 60 Hz Default: 60 Hz

* OPt is used to configure the analog in/out mode of

” operation. See Appendix C.

I“ * FiLL is used to set the time limit the auto refill has for
F”‘L m XX ' filling the reservoir to the normal operating level.
Range: 0 to 900 seconds

-“ Default: 45 seconds ThermoFlex900 - 5000
- m ” 80 seconds ThermoFlex7500 - 24000

Exceeding the time limit flashes FEFiL and the auto refill
will shut off. The chillet's reaction depends on the alarm
ALTr setting, Flt is shut down, indC is continue to run.
Note Setting the time limit to 0 disables the auto refill
option. A See Section 5 for additional information.

) I I“ " di.t is used to set jche preventive care .cleaning frequency
XXX P\ reminder for the chiller's DI filter cartridge.
Range: 0 to 9999 hours Default: 448 hours
Exceeding the limit flashes di, see Section 6.

HIFLO IHI XX I“@ * HiFLO is used to set the high flow alarm limit.

- T0T1 Range: 0.0 to 10.5 GPM  Default: 0.0 GPM
T 5 Pump Range: 0.0 to 15.0 GPM Default: 0.0 GPM
P1 Pump Range: 0.0 to 10.5 GPM Default: 0.0 GPM

P2 Pump Range: 0.0 to 10.5 GPM Default: 0.0 GPM
P 3 Pump Range: 0.0 to 30.0 GPM Default: 0.0 GPM

v
LoFLO | Continued on next page. P4 Pump Range: 0.0 to 30.0 GPM Default: 0.0 GPM
) _ P 5 Pump Range: 0.0 to 30.0 GPM Default: 0.0 GPM
Figure 4-7 Setup Loop (Optional Features) T 9 Pump Range: 0.0 to 33.5 GPM Default: 0.0 GPM

Exceeding a high limit flashes HIFLO and, if enabled,
sounds the alarm. The chillet's reaction depends on the
alarm (ALTr) setting.

Note This feature is not enabled until the value is
changed to something other than 0.0. A
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Continued from previous page

oy * LOFLO is used to set the low flow alarm limit.
LoFLO Je> |” T0 Pump Range: 0.0 to 10.5 GPM  Default: 0.0 GPM
; p Range: 0.0 to 10. efault: 0.

T'1 Pump Range: 0.0 to 10.5 GPM  Default: 0.0 GPM
T5 Pump Range: 0.0 to 15.0 GPM  Default: 0.0 GPM
P1 Pump Range: 0.0 to 10.5 GPM  Default: 0.0 GPM
P2 Pump Range: 0.0 to 10.5 GPM  Default: 0.0 GPM
P 3 Pump Range: 0.0 to 30.0 GPM  Default: 0.0 GPM
P4 Pump Range: 0.0 to 30.0 GPM  Default: 0.0 GPM
P5 Pump Range: 0.0 to 30.0 GPM  Default: 0.0 GPM
T 9 Pump Range: 0.0 to 33.5 GPM  Default: 0.0 GPM

SEr Going below the low limit flashes LOFLO and, if

enabled, sounds the alarm. The chillet's reaction depends
on the alarm (ALT) setting.

oy
@ drAin |« . . . .
” This feature is not enabled until the value is changed to

something other than 0.0. If the feature is not enabled
and the flow rate drops below the flow rate listed below
the chiller will continue to run and the controller will flash

between FLO and LoFLo.

WY Saveall changes P1,T0,T1,T5and T9 Pump 0.3 GPM
” Do not save all changes P2 Pump 1.0 GPM
Figure 4-7 Setup Loop (Optional Features) P3,P4and P5 Pump 4.0 GPM

* SEr is used to configure the serial communications
mode of operation. See Appendix D.

Note Keypad operation is still available with serial
communications enabled. A

e drAin is used to open and close the chillet's anti
drainback valve for draining, see Section 5.
Range: yes or no Default: no

Note The chiller must be off to drain the valve. The valve
automatically closes when you exit the drAin display. A

When the display indicates StorE press

to save a// changes or press to not save a//
changes. The display will return either the process fluid
temperature o, if the chiller was off when you entered
the loop, a blank screen.
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Shut Down

A CAUTION

A CAUTION

Thermo Scientific

Section 4

Press @ on the controller.

Note To protect the chiller's compressor, the chiller will enter a 5 to 20
second shut down cycle (colder process fluids take longer) before the
refrigeration system and pump shut down. During this time the display
will indicate _O F = The bars will scroll downward indicating the
controller is in the shut down cycle. A

Using any other means to shut the chiller down can reduce the life of the
COMPIEssor.

For ThermoFlex900 - 10000 chillers, when the display goes blank it is safe
to place the circuit protector located on the rear to the off (0) position.

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

For ThermoFlex900 - 10000s, the circuit protector located on the rear
is not intended to act as a disconnecting means. A
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Auto Refill

section5 Qptions/Accessories

The Auto Refill provides makeup fluid to replace any fluid lost to
evaporation, etc. It requires a pressurized fluid source connection to the 4"
Female Pipe Thread fitting on the rear of the chiller. (If Teflon® tape is used,
ensure the tape does not cover the connection's starting-end thread.)

Note ThermoFlex7500 through 24000s with a P3 or P5 or ThermoFlex7500s
and 10000s with a T5 pump have a 4" Male brass plug installed in the
connection, remove the plug before connecting the makeup fluid. A

Figure 5-1 Auto Refill Fitting

The auto refill fluid must also meet water quality standards or the valve may
fail to operate as designed, see Section 3.

The auto refill valve input pressure must be < 80 PSI to ensure the valve
functions propetly.

The auto refill operates when all of the following conditions are met:
e Fluid is available
e The chiller is turned on

¢ The fluid reaches a low level condition.

The auto refill shuts off when:
*  The fluid reaches the correct operating level.

e The delay timer exceeds user fill time entered in the Setup Loop, see
Section 4. If FLt is selected in the Setup Loop the chiller also shuts
down. (If indC is selected the chiller continues to run.) In either case
the controller will display rEFIL.

*  The chiller shuts down for any reason.

Setting the fill time to 0 disables auto refill. If a low level condition occurs
the chiller will:

* If Indc is selected, continue to run and the controller displays Add.
e If FLtis selected, shut down and the controller displays LLF.
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5-2

Internal DI A partial flow DI filter cartridge is designed to maintain water resistivity
Cartridge between 1 and 3 MQ-cm.

A CAUTION

A CAUTION

Note The DI option results in a 0.5 gpm reduction of available flow. A

Do not use a Deionization (DI) filter cartridge with Inhibited EG or
Inhibited PG. A DI filter will remove inhibitors from the solution ren-
dering the fluid ineffective against corrosion protection. Also, inhibi-
tors increase fluid conductivity. A

The Puralite sensor on the back of the chiller turns red when the cartridge
needs changing (< 1 MQ-cm), see Section 6. Note The Puralite sensor that
comes with the DI cartridge requires a separate power source. A

1
Remove the two thumbscrews securing Access Panel i

the DI access panel. Remove the ‘
new cartridge from the shipping bag. White Connector

The cartridge has a blue and a white
connector. Lower the cartridge into the
chiller with the blue connector facing
downward. Press down on the cartridge -
lightly to engage and then rotate it ¥4 turn Blue Connector ‘
clockwise (do not over rotate) or until you

feel the filter click into place.

l’

If there is a cartridge in place, first undo
the hose fitting by pressing on the quick
disconnect located on the top white connection.

Figure 5-2 Internal DI Cartridge

The DI Cartridge will overpressurize if it is removed from the chiller
before removing the hose fitting. A

ThermoFlex

Hose Fitting Next rotate the cartridge %4 turn counter-
clockwise and then pull the cartridge straight

up to remove it.

Push the hose fitting into the quick disconnect
located on the white end of the cartridge.

-
Quick Disconnect

Replace the access panel and thumbscrews.

Figure 5-3 DI Fittings Note The cartridge can be changed with the

chiller running, however, since the cartridge
runs in a parallel arrangement, disconnecting the cartridge adds 0.5 gpm to
the main flow. The additional flow will cause an increase in system pressure
which may cause a high fluid pressure fault. A

Thermo Scientific



P1P2TO0T1 Pump
Pressure Relief
Valve (Internal
Configuration)

A CAUTION

Thermo Scientific

Section b

Use the pressure relief valve, located on the top  Packing Nut Adjusting Screw
left rear of the chiller, to set the desired system

back pressure to your application. The valve is e
factory preset to 80 + 5 psi (5.5 £ 0.4 bar). R

If the chiller is not plumbed to an application, set
the pressure by installing a loop of hose
equipped with a shut-off valve between the
supply and return fittings. Start the chiller and

| igure 5-4 Nut and Screw
Use the controllet's V to display P 1, it should display 80 £ 5 psi.

allow it to prime, then close the valve.

Figure 5-5 Main Loop

PSI/KPa

Use a screwdriver to turn the adjusting screw (counterclockwise to n
reduce pressure) until the controller displays the desired setting; -+

Note Due to internal back pressure, the minimum pressure setting for a
deadheaded P2 pump is 32 psi (2.2 bar), and 8 psi (0.6 bar) fora P1 (these
settings prohibit external flow from the chiller). A

If the chiller is plumbed to an application, ensure the chiller is off. Then back out
the adjusting screw counterclockwise to reduce pressure. Turn the chiller

on. Ensure that there is back pressure in the system. Turn the adjusting
screw until the controller displays the desired setting.

Do not exceed 100 psi (6.9 bar). A

When complete, inspect the area around the °/." packing nut for fluid leaks.
If fluid is present, slightly tighten the nut and reinspect.

Note Should the chiller start to vibrate the valve setting may be the cause.
Changing the pressure setting * 5 psi (0.3 bar) will eliminate the vibration. A
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5-4

P1P2TOT1
Pump Pressure
Relief Valve
(External
Configuration)

A CAUTION

ThermoFlex

Use the pressure relief valve to set the desired
system back pressure (P1) to your application. The
valve is factory preset to 80 £ 5 psi (5.5 £ 0.4 bar).

Adjusting Screw 7
'The valve's inlet/outlet ,
connections are '2"FNPT. Packing Nut i
If the chiller is not plumbed to an application, set the h
pressure by installing a loop of hose equipped
with a shut-off valve between the supply and i L
return fittings. Start the chiller and allow it to Figure 5-6 Nut and Scre
prime, then close the valve.

Use the controller'sv to display P 1, it should display 80 £ 5 psi.

—| i C

(s3]

e e |

FlLo
Figure 5-7 Main Loop

PSI/KPa
Use a screwdriver to turn the adjusting screw (counterclockwise to ﬁ

reduce pressure) until the controller displays the desired setting;

- +

Note Due to internal back pressure, the minimum pressure setting for a
deadheaded P2 pump is 40 psi (2.8 bar), and 22 psi (1.5 bar) for a P1 (these
settings prohibit external flow from the chiller). A

If the chiller is plumbed to an application, ensure the chiller is off. Then back out
the adjusting screw counterclockwise to reduce pressure. Turn the chiller

on. Ensure that there is back pressure in the system. Turn the adjusting
screw until the controller displays the desired setting.

Do not exceed 100 psi (6.9 bar). A
When complete, inspect the area around the °/." packing nut for fluid leaks.

If fluid is present, slightly tighten the nut and reinspect.
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Flow Control
with Flow
Readout

P1P2TO0T1
Pump Pressure
Relief with Flow
Readout

Thermo Scientific

Section b

Flow control for P1, P2, T0 and T'1 pumps on
ThermoFlex900 - 5000s is achieved using a 3-way
valve plumbed between the standard process
outlet and the process inlet on the rear of the
chiller. Use the auxiliary process outlet at the
top left of the rear of the chiller as a

Auxiliary
Process
Outlet

. . . " Valve
connection point. The connections are 2 Handle
FNPT. See Figure 5-8.

ThermoFlex3500 and 5000s with P3 and P4 prgcess &

/

pumps use a 2-way valve located on the rear Inlet
of the chiller. The connections are 3/4" FNPT.
See Figure 5-9.

ThermoFlex7500 and 24000s with P2 - P5 and
T'5 pumps (see next page) use a valve located
on the rear of the chiller. The connections are
1/2" FNPT for P2, 1" FNPT for P3 and P5.
See Figure 5-9.

Press the controllet's down arrow V

twice to display the controllet's FLO display, see
previous page. Turn the valve handle until the
desired rate is displayed.

ey
FLB

Note The valve is sensitive to slight S e
adjustments. A igure 5-9 Flow Control
The Pressure Relief with Flow Readout Handle (Typical)

works just like the Pressure Relief Valve
discussed on the previous page. It allows

Auxillary
Process
Outlet

you to control the pressure going to your
application.

This valve is plumbed between the standard
process outlet and the process inlet on

the rear of the chiller. Use the auxiliary
process outlet at the top left of the rear of
the chiller as a connection point, allowing

Drain
Plug

Process

you to also monitor the flow rate to your Inlet

application using the controllet's FLO
display, see previous page.

Figure 5-10 Pressure Relief
The valve's outlet connection is ¥2" FNPT.
See Figure 5-10.
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T 5 Pump The flow control valve is used to adjust the flow rate. )
Flow The valve's handle is designed to identify the valve's Full Flow ()
position, from full flow to full bypass. When the handle
contrOI in the horizontal position (in line with the discharge line)
the application is receiving full flow. With the handle is Full Bypass
vertical the valve is in full bypass.

Anti-D ra i n back Chillers installed below the end-user application may allow system fluid to
drain back into the chiller and cause spillage. The anti-drainback valve is
designed to prevent any such spillage.

The valve opens just before the pump is turned on and it closes just after
the pump shuts off.

This option is required if your chiller is more than 24 feet below your
application, or if there is a possibility of drain back due to the opening of
the process lines for either application swaps or chiller servicing,

Semiconduct or Compliance

. SEMI chillers are compliant with:
qu"pment and SEMI S2 Product Safety Assessment

Materials SEMI S8 Ergonomic Assessment
Intern atlonal SEMI S14 Fire Risk Assessment

(SEMI) Chillers SEMI F47 Voltage Sag Immunity

Emergency Off (EMO)

A guarded red mushroom shaped push-button switch with twist-to-reset is
provided on the chillet's front to turn it off in case of an emergency. The
button head is engraved with “EMO” in large white filled letters.

(ThermoFlex900-10000 only)

Note The EMO is controlled by a safety circuit and is not influenced by
the chiller's firmware/software. A

Activation of the EMO button will remove power from the main contactor
coil stopping operation of the chiller. The controller will display Er 48.

Resetting the EMO will not restart the chiller. After removing all hazards
reset the chiller by pushing the enter key on the controller. In the local
mode, the chiller will restart by pressing the START STOP button again. In
the serial communications mode, send the appropriate start command. In
the analog I/O mode, the chiller starts when the error is cleared.

Chiller Circuit Breaker Interrupt Rating
The main power circuit breaker located on the rear of the chiller has an
Interrupting Capacity (AIC) of 10,000 amps.
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Lockout/Tagout (LOTO)

Before performing Chiller maintenance, the energy sources associated with
the Chiller system must be lockedout and tagged out (LOTO). Hazard
control features added to the system (e.g, safety interlocks, EMO) are not a
substitute for turning off and locking out electrical or fluid energy.

For chillers that are water cooled, the facility water supply must be shut
off prior to conducting maintenance. The supply shut-off must be readily
accessibly and be capable of being locked out.

For chillers rated 20 Amps or less, electrical LOTO is accomplished by
removing the power cord on the rear of the chiller then closing and locking
the power receptacle locking device. For other chillers, electrical LOTO is
the responsibility of the user and can be provided by:

¢ Using the main disconnect (knife switch at system control cabinet).

* Disconnecting main power at the facility power source prior to the
system controller cabinet.

¢ In addition, follow all OSHA and local facility LOTO directives.

Drip Pan and Drain

The chiller is equipped with a secondary containment (drip pan) in case
there is a leak. The drip pan drain is located on the rear of the chiller.
Install the supplied nylon 1/4 turn quick disconnect (QD) fitting into the

Barb for

1/2" 1D
/ Hose
Seismic Tie-down
3 (typical)
v j

1/4 Turn Quick Disconnect Drip Pan Drain Fitting
Figure 5-11 Drip Pan Drain

B >

900/1400 2500 3500/5000 7500/10000
A 3" 88cm 4" 10.1cm 3%, 11.3cm 47, 10.8cm
B 2% 70cm 2"/ 6.8cm 2%, 71.cm 2°/"  6.6cm

16
C 6%." 177cm 6%." 16.7cm 9%, 243cm 77" 195¢cm

16 16
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5-8 ThermoFlex

Seismic Tie-Downs

Install the seismic tie-downs to the chiller as shown below. Then secure the

chiller to the floor with user-supplied hardware.

Ee—— = 5/16" Washers

5/16" Nut

HE/

5/16"Bolt 516" Washer

IIRR EIEELEEERIR LIS .
IaN=] =K , |
T _ |
o) (e 470 b
] L ]
< B :I | |
| >
Side View Front View
Figure 5-12 Seismic Tie-Downs
900/1400 2500 3500/5000 7500/10000
A2m 6.8 cm 2V 68cm 21/ 6.8cm 2" 5.1cm
B* 181" 470cm 20'/,," 51.0cm 24%"  62.2cm 17" 43.1 cm
c* 19"/, 50.0cm 22%," 57.8cm 24%,"  629cm | 277/ 69.6
D 219, 538cm | 24/ 615cm | 26'/ 667cm [28%/ 734

* Distance between @.53 Seismic mounting holes

Thermo Scientific



Center of Gravity

Section b

Top View
Figure 5-13 Center of Gravity

Side View

Center of Gravity * 2", air-cooled chiller, no fluid in tank

900/1400 P2 Pump 2500 P2 Pump 3500/5000 P2 Pump | 7500/10000 P3 Pump
A 10%,"  273cm 12" 30.5¢cm 13%,"  340cm [ 147/" 378cm
B 6%, 17.2 cm 8%, 21.3cm 9" 229cm [ 13" 333cm
C 137, 343cm | 137/ 34.3cm 17" 432 cm 26" 66.0 cm
15000/20000 P3 24000 P3 Pump 3500/5000 P4 Pump Global Voltage
Pump
A 13%,"  349cm 12" 30.5¢cm 129, 31.4cm
B 21°,"  549cm 8%, 213cm 9%/, 24.8cm
c 21y, 54.0cm 137/,"  343cm 197/, 49.5cm
Center of Gravity & 2", water-cooled chiller, no fluid in tank
3500/5000 P2 Pump 15000/20000 P3 24000 P3 Pump
Pump
A 13" 33.0cm 17" 43.2 cm 12" 30.5¢cm
B 9, 24.1cm 22" 55.9cm 23" 58.4 cm
C 16" 406cm | 20/ 52.1cm 21" 53.3cm
Weight Distribution * 2 Ibs, air-cooled chillers
900/1400 P2 2500 P2 3500/5000 P2 7500/10000 P3
LeftFront 27.11bs 123kg [ 40.71bs 185kg| 62.01bs 28.1kg [97.8lbs 44.4kg
LeftRear 29.81Ibs 135kg | 4201bs 19.1kg| 63.71bs 28.9kg [9991bs 453kg
Right Front 32.91bs 14.9kg | 45.71bs 20.7kg | 68.21bs 309kg |89.2lbs 40.5kg
Right Rear 36.21bs 16.4kg | 47.11bs 21.4kg| 70.0lbs 31.8kg | 91.1lbs 41.3kg
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Other Accessories Installation kit - includes replacement air and fluid filters
Maintenance kit - includes a set of hoses, adaptor fittings and Teflon® tape
Fluids
Fluid treatment kit
Please contact Thermo Fisher Scientific's Sales, Service and Customer
Support to assist you with questions that you may have regarding

accessories for your ThermokFlex, see inside front cover for contact
information.
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Maintenance Timer

Thermo Scientific

Preventive

CRrE)

section 6 Preventive Maintenance

Only Thermo Fisher should provide any required replacement parts.

The ThermoFlex chiller has an integrated preventive maintenance timer that
will alert you when it is time to perform preventive maintenance. This unique
feature will remind you to change your air and fluid filters.

Based on the environment in which your chiller is located, you can choose
from four levels of preventive maintenance off, L1, L.2, and L3:

* off — Disables the alert
* L1 — 1,000 hours - default setting
* Heavy manufacturing environment
- Airborne particulate created during manufacturing process
e .2 — 2,000 hours
* Typical production environment
* .3 — 3,000 hours
- Clean environment — filtered air

* Typically laboratory or research environment

Change/set the level using the Setup Loop, see Section 4. When the chiller
exceeds the chosen limit, the controller will flash and, if

enabled, an audible alarm will sound.

To clear this message press. This will automatically restart the
preventive maintenance timer for your filters. Each time the chiller exceeds
the chosen time, the controller will remind you that it is time to change your
filters.

If you change your filters before the preventive timer trips, you can clear the

timer by using the Diagnostic Loop explained in this Section.

Note For air-cooled chillers, both the air and fluid filters in the ThermoFlex
can be changed while the chiller is running. For water-cooled chillers, only the
fluid filter can be changed while the chiller is running. A
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Fluid Filter Bag The reservoir has a fluid bag filter designed to prevent the introduction of
particulates into the system.

Note The fluid bag filter can be removed with the chiller operating. A

Before using any fluid or performing maintenance where contact
_ with the fluid is likely refer to the manufacturer’s SDS for handling

precautions and PPE requirements. A

Fluid Bag Filter
When it is time to replace the bag,

gently pull up on the plastic funnel
housing to remove it and simply pull
the bag out of the chiller. Replacement
bags are available from Thermo Fisher
Scientific.

Funnel Housing

Figure 6-1 Fluid Filter Bag

A C AUTION Before replacing the reservoir housing ensure the reservoir sight

tube ball stopper is securely in place, see next page. A

Fluid Diffuser On ThermoFlex900-5000s, when you remove the bag you will notice a
wire mesh fluid diffuser inside the reservoir supply line, see Figure 6-2. The
diffuser is used to help streamline the flow into the reservoir. After several
bag replacements turn the chiller off and remove the diffuser to inspect it
for debris/damage.

The fluid velocity into the reservoir will rapidly increase with the

_ diffuser removed and cause splashing. Turn the chiller off before
removing the diffuser. This is especially critical when using ethylene
or propylene glycol. A

Note To prevent particulates from entering the reservoir, ensure the fluid
bag filter is in place before removing the diffuser. A

A C AUTION Do not operate the chiller unless the diffuser is installed. A
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Reservoir The user is responsible for maintaining reservoir fluid quality. Check the

Cleaning

A CAUTION

fluid on a regular interval. Start with frequent checks until a regular interval
(based on your application) is established.

If cleaning is necessary, flush the reservoir with a fluid compatible with the
process fluid and the chillet's wetted parts, see Section 8.

Before using any fluid or performing maintenance where contact
with the fluid is likely refer to the manufacturer’s SDS for handling
precautions and PPE requirements A

Reservoir Sight Tube

Clean the sight tube by gently pulling up on the plastic funnel housing to
remove it (see illustration on previous page) and then gently pulling out the
black sight ball stopper from the tube. Use a long soft-bristle /4" brush.
Use caution not to scratch the glass.

Before replacing the reservoir housing ensure the reservoir sight tube
ball stopper is securely in place. A

For easier replacement, wet the stopper first and then use a twisting motion
to install it in the sight tube.

Wire Mesh Fluid Diffuser
(ThermoFlex900-5000)

§< Ball Stopper

Sight Tube

Figure 6-2 Reservoir Cleaning and Diffuser

Fluid Maintenance An effective recommended maintenance plan would include changing

Thermo Scientific

the fluid every six months to optimize chiller reliability, see Section 3 for
additional information.

ThermoFlex ~ 6-3



Section 6

Condenser Filter

Failure to clean/replace the condenser filter will cause a loss of

A C AUTION cooling capacity and lead to premature cooling system failure . A

ThermoFlex900 - 5000
Clean the filter through the grill using a vacuum with a soft-bristle brush.

When it is time for a more thorough cleaning, remove the one-piece grill
assembly by first pulling the bottom of the assembly away from the chiller
and then pulling it away from the top.

The condenser framing and fins located behind the grill assembly
are very sharp. Use caution when removing the assembly. A

Note ThermoFlex900 - 5000 water-cooled chillers have an embedded
screw(s) located at the top (and bottom) of the grill. Loosen the screw(s)
to remove the grill. A

Water-cooled chillers also have a fan with sharp blades, ensure the
chiller is off before removing the assembly. A

Shake off as much of the excess water as possible before reinstalling, Press
the grill back into place.

For water-cooled chillers, tighten the screw(s) at the top (and bottom) of
the grill.

Replacement grill assemblies are available from Thermo Fisher.

Scre )

W s ThermoFlex3500 - 5000 water-cooled chillers have
(Water-cooled % ath i 0
chillers) wo screws securing the condenser. One screw on

the top and one on the bottom.

CAUTION - Sharp edges

Figure 6-3 ThermoFlex900 - 5000 Condenser Grill Removal
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ThermoFlex7500 - 10000
For air-cooled chillers, remove the one-piece grill assembly by pulling the
assembly away from the chiller.
Water-cooled chillers do not have a filter.

The filter goes over four studs and plastic "fast nuts" hold it in place.

Replace it or vacuum the old filter with a soft-bristle brush, or wash it.
Shake off as much of the excess water as possible before reinstalling;

Tuck the filter around the perimeter of the grill and over the four studs
use the plastic "fast nuts" to hold it in place.

b

Replacement grills are available from Thermo Fisher.

/ “fast nut"

| /d

Figure 6-4 Filter Removal/Replacement ThermoFlex7500 - 10000 Air-Cooled

ThermoFlex15000 - 24000
The air-cooled chillers do not have filters but the condenser fins can be
cleaned by removing the eight screws securing the lower-front panel.

Chiller Surface Clean the chillet's surface with a soft cloth and warm water only.

Hoses Inspect the chiller's external hoses and clamps on a daily basis.
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6-6

DI Filter (Optional)

ThermoFlex

Establish a preventive maintenance schedule for the DI filter cartridge
based on your specific application.

The Puralite sensor located on the back of your chiller will illuminate red
when it is time to change the DI filter cartridge (< 1 MQ-cm).

Note When the chiller is initially powered, or
has been sitting idle for a period of time, the
sensor may illuminate. The length of time it
will be on varies with your application. A

Although the Puralite sensor is the primary
indicator that the cartridge needs changing, the
chiller also has a separate integrated alarm that
works independently of the Puralite. The alarm
is based on chiller run hours that will alert you
when it is time to change your filter. The

Figure 6-5 Puralite di t alarm is enabled using the Setup Loop, see

Section 4.

If you already know how often your DI filter needs changing, you can
input the number of hours into the Setup Loop's di t display. When
the time is reached, the controller will flash di and the audible alarm, if
enabled, will sound.

When alerted, check the Puralite sensor to see if it is illuminated. If it is
not illuminated reset the di t timer and then check the Puralite periodically.

77\
To clear this message and stop the audible alarm press (\,E"‘i/\ .

If the Puralite has turned red and the controller alarm has not gone off,
access the Diagnostic Loop di display, see next page. Check the system run
hours, this will give you an accurate DI replacement time. Adjust the di t
filter alarm to match the time needed between filter cartridge changes.

This will automatically restart the preventive maintenance timer for your
DI filter. If you change the filter before the preventive maintenance timer
alerts you, you can clear the timer by again accessing the Diagnostic Loop
di display, see next page.

Note It may be necessary to monitor the Puralite three or four times

to establish an accurate changing schedule. Also, filter operating time is
reduced every time new fluid is added. A

Thermo Scientific



Section 6

Diagnostic LOOp The Diagnostic Loop is used to view or reset the operating times of
various chiller components.
(g :A9)

To enter the Diagnostic Loop ensure the controller display is either a blank
screen (chiller off) or displaying the process fluid temperature.

Press the key and the display will indicate SP, press again to

display SEtuP, press (7 2 again to display d 1A9.

mod .
Press @ to enter the loop or press @ to return to the process fluid
porp — p

temperature or blank display.

Press to sequence down through the loop. Press Ato
sequence up through the loop.

v
—— o1
-xx.xC

A

\4
l FLtrS I<—>[ XXXX ] FLtrS - Indicates the total hours
the air and fluid filters have been
in use. If desired, press and hold

@ and then press Ato

~—" reset the value to 0.

l di ]4—>| XXXX I di - Indicates the total hours the

A optional di filter cartridge has been
in use. If desired, press and hold

@* and then press A to

reset the value to 0.

‘%' unit - Indicates the chiller
unit e xox |

operating hours. This value can not

—$ be reset.

Figure 6-6 Diagnostic Loop

Thermo Scientific ThermoFlex — 6-7



Section 6

TeSting the Alarm Using the Setup Loop, adjust each temperature alarm limit towards the

Features sctpoint and ensure the chiller reacts accordingly. Reset each alarm limit to
the desired value. See Section 4.

Slowly drain the chillet's reservoir, see Section 8, and ensure the chiller
shuts down. For chillers equipped with auto refill switch ensure the auto
refill activates.

6-8 ThermoFlex Thermo Scientific
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Section 7

Checklist ~ Chiller will not start

Check electrical connections.

For first time use, please refer to the quick start instructions included
with your chiller or the copy in this manual. The manual's copy follows
the Table of Contents.

Check the controller for error codes, see Error Codes in this Section.

Ensure the optional GFCI breaker located on the rear of the chiller is
in the up position.

For ThermoFlex900 - 10000 chillers ensure the circuit protector is in the
on (1) position.

Make sure supply voltage is connected and matches the chillet's
nameplate rating £10%

No display on controller or display is 8888
For ThermoFlex900 - 10000 recycle the circuit protector on the rear of
the chiller.

Clearing Error Codes
Note the code in case it clears before you are done troubleshooting,

If desired, silence the alarm by pressing the up or down arrow key.

If the chiller shut down, the controller will continue to flash the error code.
Press enter to clear the display and silence any alarm. Refer to Error
Codes in this Section. Once the cause of the shut down is identified
and corrected, start the chiller. If the cause was not corrected the error
code will reappear.

If the chiller is still running, press enter to see if the code clears, a limit
may have been only temporarily exceeded. If the error code does not
clear press “ until the display flashes between the error code and
the temperature and then press enter. If the code still does not clear
refer to Error Codes in this Section.
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Section 7

Chiller shuts down

Ensure (¢l wasn't accidently pressed.
10)

Ensure the optional GFCI breaker located on the rear of the chiller is
in the up position.

For ThermoFlex900 - 10000 chillers ensure the circuit protector is in
the on () position.

Check the controller for error codes, see Error Codes in this Section.

The chiller is designed to shut down if not propetly primed, refer to
Section 3 for priming instructions.

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

Restart the chillet.

Inadequate pump pressure

Ensure any user installed in-line valves are in the desired position.

Ensure the chiller’s process fluid outlet is connected to the application’s
fluid inlet and not the application’s fluid 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 chiller and the instrument being cooled
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 chiller.

Chiller will not circulate process fluid

Check the reservoir level. Fill, if necessary.
Ensure the reservoir bag filter is not clogged.
Check the application for restrictions in the cooling lines.

Chiller requires >3 PSIG application pressure drop. If a bypass valve
has been installed add some restriction to the bypass line.

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

Make sure supply voltage matches the chiller's nameplate rating +10%.

ThermoFlex — 7-11
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Inadequate temperature control
Verify the setpoint.

If the chiller is over-cooling, recycle the power.

Make sure the condenser/air filter is free of dust and debris.

Check the fluid concentration, see Section 3.

Ensure chiller installation complies with site requirements, see Section 3.
Make sure supply voltage matches chiller nameplate rating £10%.

For ThermoFlex900 - 5000 global voltage chillers ensure the chiller is
properly configured, see Appendix B.

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

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

Verify/adjust controller PID values, see next page.

Chiller vibration
The optional pressure relief valve setting may be the cause. Change the
pressure setting £ 5 psi to eliminate the vibration.

Please contact Thermo Fisher Scientific Sales Service and Customer
Support if you need any additional information, see this manual's inside
cover for contact instructions.
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Verifying/
Adjusting the
Controller PID
Values

(Tune Loop)

Section 7

The controller controls temperature using a Proportional-Integral-
Derivative (PID) algorithm. Should your chiller experience temperature
control issues, verifying/adjusting the controllet's PID values may correct

the condition.

Note Thermo Fisher recommends that only a qualified technician adjust
the PID values. Incorrect values will hamper chiller performance. A

wx

int Fl-i—l-l L ]=

Figure 7-1 Verifying/Adjusting PID Values

tes press and hold.

* Pro

proportional value

P = % of span (100°C)
Range: 0.0 to 99.9
Factory Preset:
ThermoF1lex900-5000
10.0
ThermoF1lex7500-10000
20.0
ThermoFlex15000-20000
30.0

ThermoFlex24000

40.0

eint

integral value

I = repeats/minute
Range: 0.00 to 9.99
Factory Preset: 0.50

* dEr

derivative value

D = minutes
Range: 0.0 to 9.9
Factory Preset: 0.0

ThermoFlex ~ 7-13






Draining
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DRAIN

A CAUTION

Thermo Scientific

section 8 Additional Information

Before using any fluid or performing maintenance where contact with
the fluid is likely refer to the manufacturer’s SDS for PPE
requirements.

Ensure the fluid is below the safe-handling temperature (below 40°C)
before draining the chiller.A

The drain port is located on the rear. There are two different types, depending
on the pump, a %4" stainless steel FPT with %4" brass pipe plug or a ¥4" MPT
Riton fitting.

Position a suitable pan beneath the drain port. The drain pan must be
shallow (under 3%2” in height) and have a volume of approximately 3 gallons
(6 gallons for ThermoFlex7500 - 24000). Remove the /4 Male NPT pipe
plug or, using a /1" wrench, open the Riton fitting by turning either counter
clock wise. For ThermoFlex7500-24000, open the drain valve. This will drain
the return line, reservoir, plate exchanger, and the suction side of the pump.

To drain the discharge side of the pump disconnect the Female NPT outlet
connection on the rear of the chiller.

Note Internally the chiller does not contain a large quantity of fluid on the
discharge side however take care to contain what fluid does drain, a wet-vac
can be employed to minimize the potential for spillage. A

If the chiller is equipped with the flow control or pressure relief with flow
control option, open the valve or remove the drain plug in order to drain the
discharge line, see Section 5.

If the chiller is equipped with the anti drainback option, enter the Setup

Loop and utilize the drAin display to open the valve, see Section 4.
Opening the valve allows the fluid to drain out of the chiller.

Reinstall '/4” Male NPT pipe plug using a sealant suitable for the wetted
materials or close the Riton filling prior to refilling.

Riton connector
or
Brass plug

Figure 8-1 Drains

ThermoFlex  8-1



Section 8

Do not overtighten the fitting. A
For ThermoFlex7500-24000, close the drain valve.

Water-Cooled
Draining ThermoFlex1400 - 2500 water-cooled chillers is accomplished by

The drain for ThermoFlex3500 and 5000 is
located behind the condenser filter.

The drain for ThermoFlex7500 and 10000
is located behind the access panel on the
lower left front of the chiller. The panel has
two % turn fasteners (cross head).

The drain for Thermoflex15000 - 24000 is a

" plug located on the rear of the chiller. Petcock Valve

Figure 8-2 Water-Cooled

removing the right side panel. Use a Phillips head screwdriver to remove
the five screws indicated in the illustration below. Slide the panel back
approximately one inch, then lift slightly from the rear to disengage the
panel's two tabs from their slots.

Installa 7/, " ID tube on the drain petcock valve located on the lower end

8-2 ThermoFlex Thermo Scientific
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Wetted Materials

P1, P2, MD1 and MD 2 Pumps
303 Stainless Steel

Ultem®

Carbon Graphite

Ceramic

Fluorocarbon (Viton®)
Brass

P 3 Pumps

316 Series Stainless Steel
Carbon

Silicon Carbide
Fluorocarbon (Viton®)

P4 Pumps

304 Stainless Steel

Carbon Ceramic
Fluorocarbon (Viton®)

P 5 Pumps

304, 316 Series Stainless Steel
Carbon Ceramic
Fluorocarbon (Viton®)

T 0 Pumps

Stainless Steel AISI 304
Stainless Steel 316, 18-8
Bronze ASTM B62 and B12
Buna N

Buna/Ceramic and Carbon
Fluorocarbon (Viton®)
Silicon Brass

Filter bag

Polypropylene
Mono-filament nylon

Cap and Funnel

Acetal Copolymer

Section 8

T1 Pumps

Stainless Steel AISI 304
Stainless Steel 316, 18-8
Bronze ASTM B62 and B16
Buna N

Silicon Carbide and Brass
Fluorocarbon (Viton®)
T 5 Pumps

Silicon Brass

Stainless Steel AISI 304
Stainless Steel 316, 18-8
Bismuth Bronze

Buna N
Carbon/Ceramic

Viton

Plumbing

300 Series Stainless Steel
Bronze

Fluorocarbon (Viton®)
Nickel

Polypropylene

EPDM

Brass

Copper

Teflon®

PPS (flow transducer)
Nitrile (Buna-n®)

Riton® (optional drain fitting)
Tank

Polyethylene

Brass

EPDM

Pyrex®

ThermoFlex
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8-4

Internal Fluid
Temperature Sensor
(rdt1) Calibration

ThermoFlex

Riton® (optional drain fitting) Brass
Tank EPDM
Polyethylene Pyrex®

The ThermoFlex was designed to minimize the need for calibration.
However, if calibration is desired or recommended by our Sales, Service and
Customer Support, please use the following procedure.

This procedure requires a running chiller and a calibrated reference
thermometer.

Note Non insulated applications may cause the internal temperature and
an external reference temperature to differ and to fluctuate. If inaccurate
calibration is suspected, place the reference thermometer as close to the
ThermoFlex process outlet as possible. A

Note If it is more convenient, perform the low-end calibration before
doing the high-end. A

Do not pick calibration points that are outside the safe operating limits of
the fluid in your application. For example with water, 40°C and 5°C are
typical high and low calibration points.

Run the temperature to a suitable high-end calibration point. Place a
calibrated reference thermometer in the reservoir. Ensure the fluid
temperature is stabilized.

To enter the Calibration Loop ensure the controller display is displaying the
process fluid temperature, see the diagram on next page. Press and hold the

A and then press the key. The display will indicate CAL.

Press the \‘imi;'/ key and the controller will display rtd1. Press

again and the controller will display r1 H (high-end calibration). Press
again and the controller will flash between r11 H and the temperature.

Press‘. .l to adjust the temperature to match the reference thermometer.

Press the key again to accept the value.

Press the V key until StorE is displayed, press Ato save

the new value, press V to not save it.

Thermo Scientific



Section 8

Note After pressing Aat the StOrE prompt wait several seconds
before proceeding to ensure that a bad calibration message (Er 16) does

not appear. Premature use of the keypad after pressing A

may cancel the bad calibration error message. A

Run the temperature to a suitable low-end calibration point. At the r11 L
(low-end calibration) display repeat the procedure.

Shaded displays ‘:l only appear on

chillers equipped with that option.

— — — indicates press and hold.

<—» ndicates the controller display is alternating
between the two displays.

rtH |<—>[ XX ]“
SHE,

riL -xx “
L v g

enter

“ Save calibration
” Do not save calibration

Figure 8-3 Internal Temperature Sensor Calibration

If you have any questions please contact Thermo Fisher Scientific's Sales,
Service and Customer Support.

Thermo Scientific ThermoFlex — 8-5



Section 8

Process Fluid The ThermoFlex was designed to minimize the need for calibration.
Pressure (P1) However, if calibration is desired or recomm.ended by our Sales, Service
and Customer Support, please use the following procedure.
Transducer

Calibration This procedure requires a running chiller, a calibrated reference pressure
gauge and an external flow control valve.

Connect a calibrated reference pressure gauge to the outlet line. Using an
external flow control valve, increase the pressure to a suitable high-end
calibration point by closing the valve. Ensure the pressure is stabilized.

To enter the Calibration Loop ensure the controller display is displaying the
process fluid temperature, see the diagram on the next page. Press and hold

theA and then press the key. The display will indicate CAL.

Press the key and the controller will display rtd1. Press
until the controller displays PFES1. Press and the controller will
flash between P1H and the pressure.

Press @ to adjust the rate to match the reference pressure gauge.

=

Press the key to accept the value.

Decrease the pressure to a suitable low-end calibration point (avoid a zero
pressure). Ensure the pressure is stable.

The controller will flash between P1L and the pressure. Press
adjust the rate to match the reference pressure gauge.

Press the key and StorE is displayed, press Ato save both
values, press V to not save them.

Note After pressing A at the StorE prompt wait several seconds
before proceeding to ensure that a bad calibration message (Er 16) does
not appear. Premature use of the keypad after pressing A may

to

0,

cancel the bad calibration error message. A

8-6 ThermoFlex Thermo Scientific
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Section 8

Shaded displays ‘:’ only appear on

chillers equipped with that option.

— — — indicates press and hold.

<—» ndicates the controller display is alternating
between the two displays.

enter
<+

v
| Ain_|
v
| Aout] |
v
4- “ Save calibration
- ” Do not save calibration

Figure 8-4 Pressure (P1) Calibration

If you have any questions please contact Thermo Fisher Scientific's Sales,
Service and Customer Support.

ThermoFlex ~ 8-7



Section 8

Optional Process Fluid 'The ThermoFlex was designed to minimize the need for calibration.
Flow Transducer (FLo) However, if calibration is desired or recommended by our Sales, Service

Calibration

and Customer Support, please use the following procedure.

This procedure requires a running chiller, a calibrated reference flowmeter
and an external flow control valve.

Connect a calibrated reference flowmeter to the outlet line. Using an
external flow control valve, increase the flow to a suitable high-end
calibration point. Ensure the flow is stabilized.

To enter the Calibration Loop ensure the controller display is displaying the
process fluid temperature, see the diagram on the next page. Press and hold

the and then press the key. The display will indicate CAL.

Press the key and the controller will display rtd1. Press
until the controller displays FLO. Press (gner) and the controller will flash

between HiFLO and the flow rate. ~

-

Press o to adjust the rate to match the reference flowmeter.

Press the key to accept the value.

Decrease the flow to a suitable low-end calibration point (avoid a zero flow
rate). Ensure the flow is stable.

The controller will flash between LOFLO and the flow rate. Press .‘ '. to

adjust the rate to match the reference flowmeter.

Press the @ key and StorE is displayed, press Ato save both

values, press v to not save them.

Note After pressing A at the StorE prompt wait several seconds
before proceeding to ensure that a bad calibration message (Er 16) does
not appear. Premature use of the keypad after pressing A may
cancel the bad calibration error message. A

8-8 ThermoFlex Thermo Scientific
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Section 8

chillers equipped with that option.

— — — indicates press and hold.

<—> ndicates the controller display is alternating
between the two displays.

“ Save calibration
.
” Do not save calibration
Figure 8-5 Flow Transducer (FLo) Calibration

If you have any questions please contact Thermo Fisher Scientific's Sales,

Service and Customer Support.

ThermoFlex
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- The controller also displays preventive maintenance service codes. These
Service Codes codes are based on thepco§;n ponent run time and are established to avoid
unplanned failures. The chiller will continue to run.

SEr1  Stepper PM 60,000,000 steps

SEr 2 Pump PM 10,000 hours

SEr 3 Motor PM P1 - 35,000 hours
P2 - 31,000 houts
P3 - 50,000 hours
P4 - 40,000 houts

P5 - 40,000 hours
Mag drive pumps - 88,000 hours

SEr 4 P1 Transducer PM 10,000 hours

SEr 5 Flow Transducer PM 64,000 hours

SEr 6 Fan Motor PM 20,000 hours
You can press the enter key to clear service codes 2 through 6. To clear
service code 1 see next page. Note the service code number because once

cleared, the code will not reappear.

If codes 2 through 6 do not clear by pressing the enter key use the same
procedure used to clear service code 1.

8-10 ThermoFlex Thermo Scientific
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Clearing
SEr Codes  --.--

Beep  \ith SEr1 flashing press and hold enter and then

press mode three times, the controller should beep.

v
[sp ]

SEtuP

I

Press within 10 seconds

Press the mode key until diA9 is displayed. Press

enter.

Press the down arrow until the desired component
is displayed.

Pump
Motor
Press and hold enter and then press the up arrow,
the display will show 0.
P1

Press the down arrow to move through the
components and return to the temperature display.

Flow Transducer

Fan

Stepper

Figure 8-6 Clearing Service Message

Thermo Scientific ThermoFlex — 8-11
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8-12

Decommissioning/
Disposal

A WARNING

A CAUTION

A CAUTION

Shipment
Storage

A CAUTION

A CAUTION

A CAUTION

ThermoFlex

Laboratory Grade Ethylene glycol (EG) is poisonous and flammable.
Before disposing refer to the manufacturer’s most current SDS for
handling precautions. A

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

Consider decommissioning the chiller when:
e It fails to maintain desired specifications
* It no longer meets safety standards

¢ Itis beyond repair for its age and worth

Refrigerant and compressor oil must be recovered from equipment before
disposal.

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

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

Handle and dispose in accordance with the manufacturers specification
and/or the SDS for the material used. A

Follow the manufacturet's SDS instructions if decontamination is
required. A

Transporting and/or storing the chiller requires draining, see
Draining in this Section. Store the chiller in the temperature range of
-25°C to 60°C (with packaging), and <80% relative humidity. A

If the chiller is stored for more than 90 days it must be flushed with
clean fluid before operating. A

Thermo Scientific
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Appendix A Country Specific
230 VAC, 50 Hz, 10 Requirements

Refer to the nameplate label located on the rear of the chiller for specific
electrical requirements.

1. Chillers shipped to the following locations require a 16 Amp service:

Afghanistan, Albania, Algeria, Andorra, Angola, Argentina, Armenia,
Austria, Azerbaijan, Belarus, Belgium, Benin, Bolivia, Bosnia and
Herzegovina, Brazil, Bulgaria, Burkina Faso, Burundi, Cambodia,
Cameroon, Cape Verde, Central African Republic, Chad, Chile, Comoros,
Congo, Croatia, Czech Republic, Denmark, Djibouti, DR Congo,
Ecuador, Egypt, Eritrea, Estonia, Ethiopia, Finland, France, French
Guiana, Gabon, Georgia, Germany, Greece, Guinea, Hungary, Iceland,
Indonesia, Iran, Iraq, Israel, Italy, Ivory Coast, Jordan, Kazakhstan,
Kyrgyzstan, Latvia, Lebanon, Liberia, Libya, Liechtenstein, Lithuania,
Luxembourg, Madagascar, Mali, Mauritania, Moldova, Monaco,
Mongolia, Morocco, Mozambique, Namibia, Nepal, Netherlands, Niger,
North Korea, Norway, Paraguay, Peru, Poland, Portugal, Romania,
Russia, Rwanda, Saint Vincent and the Grenadines, San Marino, Sao
Tome and Principe, Saudi Arabia, Senegal, Serbia, Slovakia, Slovenia,
Somalia, South Africa, South Korea, Spain, Sweden, Switzerland, Syria,
Tajikistan, Thailand, Togo, Tunisia, Turkey, Turkmenistan, Ukraine,
Uruguay, Uzbekistan, Vanuatu, Vatican City, Vietnam.

2. Chillers shipped to the following locations require a 15 Amp service:

Australia, China, Fiji Islands, Nauru, New Zealand, Papua New Guinea,
Solomon Island, Tonga, Tuvalu.

3. Chillers shipped to the following locations require a 13 Amp service:

Abu Dhabi, Bahrain, Bangladesh, Botswana, Brunei, Cyprus, Dominica,
Gambia, Ghana, Gibraltar, Grenada, Hong Kong, India, Ireland, Kenya,
Kiribati, Kuwait, Lesotho, Malawi, Malaysia, Maldives, Malta, Mauritius,
Myanmar, Nigeria, Oman, Pakistan, Qatar, Saint Lucia, Seychelles, Sierra
Leone, Singapore, Sti Lanka, Sudan, Swaziland, Tanzania, Uganda,
United Arab Emirates, United Kingdom, Yemen, Zambia, Zimbabwe.

ThermoFlex A-1



Appendix B Voltage Configuration Instructions

ThermoFlex 900 and 1400 chillers equipped with the 115V 60Hz, 100v 50/60Hz Variable Voltage option and
ThermoFlex 900 to 5000 chillers equipped with 200-230V 50/60Hz Global Voltage option have a voltage
configuration panel located on the rear of the chiller behind an access panel, see Figure B-1.

* Use a 1/4” socket to remove the four screws secuting the access panel to the chiller.
* The configuration panel has two 3-position toggle switches, one for voltage and one for frequency. All chillers
are shipped with the toggle switch in the center SHIP position. Place each switch to the settings that match

the voltage/frequency supplied to the chiller.

Note For ThermoFlex900-2500 global voltage chillers, the compressor and fan will not operate when the
switch is in the SHIP position. A

* Reinstall the access panel.

EpascoDsoEEEEs

Access Panel for

3500 - 5000 N

chillers.

Jr [~~~ Access Panel for
i 900 - 2500 chillers.

115 60 HZ
Q SHIP
100 50 HZ

Variable Voltage chillers

208 - 230 &0 HZ

SHIP

200 50 HZ

Global Voltage chillers
Figure B-1 Variable/Global Voltage Chillers

Thermo Scientific ThermoFlex B-1



Appendix C Analog 1/0 and Remote Sensor

Analog I/0 Connector Pinout

87654321

00000000,
9 O\o0000000/O

1514131211109

Install your analog input/output device to the 15-pin female connector on the rear of the chiller. Analog I/0O is
activated using the Setup Loop, see page C-3.

PIN NAME NOTES DEFINITION

1 DIGITAL GROUND Common round connection for pins 12, 13 and 14

2 Not Used

3 LOW LEVEL Note 1 Dry Relay Contact: Reference to pin 11.

(Only if option chosen) Closes if either level switch is in the “low"” position for more than 1 second.

4 CONFIGURABLE RELAY 2 Note 1 Dry Relay Contact: Reference to pin 11.

Closes when any configured fault or warning occurs, see Table 2.

5 PUMP ON Note 1 Dry Relay Contact: Reference to pin 11.

Closes when pump is turned on.
Opens when pump is turned off.

6  ANALOG GROUND Common for analog signals (pins 2, 7 and 15)

7 RESERVOIR TEMP OUT Note 2 Analog Voltage Output 0-10VDC, 10mV/°C, or 4-20mA: Reference to pin 6.
OR EXTERNAL SENSOR This voltage output is proportional to the reservoir fluid temperature:
TEMPERATURE IF Default scale= 0—10V (where: 0V = Low Temp Span, 10V = Hi Temp Span)
EXTERNAL SENSOR Optional Range = 10mV/ °C. (Ex: 200mV = 20°C) (Max Load @ 10V = 5mA)
ENABLED or 4-20mA, 4mA = low temp span, 20 mA = high temp span (maximum output

current = 5mA @10VDC.

8 LOW FLOW Note 1 Dry Relay Contact: Reference to pin 11.

(Only if option chosen) Closes when a low flow occurs while the pump is on. Note: To allow the pump to get up to
speed at startup, the pump runs for 3 - 5 seconds before the low flow sensor is read.

9 CONFIGURABLE RELAY 1 Note 1 Dry Relay Contact: Reference to pin 11.

(Normally Open) Closes when any of the configured faults occur, see Table 1.

10 CONFIGURABLE RELAY 1 Note 1 Dry Relay Contact: Reference to pin 11.

(Normally Closed) Complement of pin 9 (open when pin 9 is closed).

11 RELAY COMMON Common for all relay contacts (pins 3, 4, 5, 8, 9, 10).

12 REMOTE START Note 3 Connect to pin 1 to allow chiller to be remotely turned on/off through pin 14
ENABLE REMOTE START.

Note 1: All relay contacts (except for Pin 10) are normally OPEN when power is off. Pin 10 contacts are normally CLOSED when power is off. Relay
contacts are rated: 24V AC/DC, 2A, <= 0.08 Ohm maximum each or 5A total for all relays combined, TmA minimum, switching capacity: 48VA/48W

(Resistive load only).
Note 2: Default = 0-10VDC

Note 3: Connect to digital ground (pin 1) using a low resistance connection (gold contact relay).

Thermo Scientific
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PIN NAME NOTES DEFINITION

13 REMOTE SETPOINT Note 3 Connect to pin 1 to allow the setpoint to be changed remotely through pin 15
ENABLE REMOTE SETPOINT.

14 REMOTE START Note 3 Connect to pin 1 to turn chiller on. Disconnect to turn chiller off.

Note: Pins 1 and 12 must be connected to allow operation from this pin.

15 REMOTE SETPOINT Note 2, 4 Analog Voltage Input 0-10VDC, 10mV/°C, or 4-20mA: Reference to pin 6.
Apply a DC voltage to this pin to adjust the chiller's setpoint:
Default Range = 0— 10V (where: 0V =Low Temp Span, 10V =Hi Temp Span)
(Input Impedance > 600K)
Optional Range = 10mV/ °C. (Ex: 200mV = 20°C) (Max Input Voltage = 10VDC,
or 4-20mA, 4mA = low temp span, 20 mA = high temp span.

Note 1: All relay contacts (except for Pin 10) are normally OPEN when power is off. Pin 10 contacts are normally CLOSED when power is off.
Relay contacts are rated: 24V AC/DC, 2A, <= 0.08 Ohm maximum each or 5A total for all relays combined, TmA minimum, switching capacity:
48VA/48W (Resistive load only).

Note 2: Default = 0-10VDC
Note 3: Connect to digital ground (pin 1) using a low resistance connection (gold contact relay).

Note 4: Remote setpoint must be enabled, pin 13

RS2 Redss _ Never apply line voltage to any of the connections. A
[e)

o
E When making your connection to the ThermoFlex Analog 1/0
o

connectot, in order to comply with the EMC directive:

-
,A I/O\ REMOTE

|SENSOR * Use a shielded I/0 cable

o
* Connect the remote end of the cable shield to earth ground.
o

* Connect cable shield to ThermoFlex end connectot.

A'1/0 15-pin D-sub 15 conductor cable with shield

O\

(¢}

0000000
00000000

o

Connect shield to ThermoFlex connector Connect shield to earth ground

Figure C-1 Analog I/0 Connector /_7

i

C-2 ThermoFlex Thermo Scientific
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OPt * rELAY is used to configure relay 1 (CodE 1) and
@ relay 2 (COdE 2), see Tables 1 and 2 on the next page.
@ For example: To have just the drip pan, 4, and low

Ny temp, 8, error faults enabled for relay 1 you would

enter their sum, 12, at the CodE 1 display. To have
the tank overflow, 2, the low temp, 16, and high

pressure, 1024, error faults enabled for relay 2 you

A Ny
[CodE2 || xwoxx | would enter their sum, 1040, at the CodE 2 display.

e r rtd is used to enable/disable the remote

Y v | Ny @ temperature sensot. See Table 3 for pin out

‘J.Csd—"_' | “ information.

:ﬁl

v Note There is no other indication on the chiller that
Hi.CtL | HictL |«—»{ 1000] s the remote sensor is enabled. A

If the remote temperature probe is enable use
tl -y Hi. CtL and Lo. CtL to adjust the internal

Loctl LoctLJ4—>{ 500 | “ temperature range limits When operating with the
remote sensor the chiller’s reaction to changing the
setpoint may result in operation exceeding a fixed

temperature limit resulting in the chiller shutting
down.

When using the remote probe, if an internal range
temperature limit is exceeded the control shifts to
the internal probe using the appropriate limit as the
setpoint. When the internal temperature comes back
inside the limits or the remote temperature gets to its
setpoint, the control shifts back to the remote probe.
The defaults for the high is 100°C and the low is
-50°C. If a default is exceeded the chiller will shut
down.

If this happens changing the internal range setting

on | ey a few degrees may prevent the chiller from shutting

OFF - - down.

e r.Start is used to enable/disable the remote start/

stop.
See next page. Note Enabling analog 1/O remote start/stop disables
Figure C-2 Analog /0 Loop (1 of 2) the chillet’s local controller start/stop capability.

Enabling analog I/O remote also overrides serial
communications start/stop commands. A

Thermo Scientific ThermoFlex  C-3
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[ e TN @)
o7 )

o ] ey )

| dAC J«—>{ tYPET] ”Il

E This display depends on your chiller
configuration, see Section 4.

Figure C-2 Analog /0 Loop (2 of 2)

C-4 ThermoFlex

o r SEt is used to enable/disable the remote setpoint.

Note When remote setpoint is enabled a flashing dot will
appear on the controller's display as shown below. A

I xx.x*C |->[ xx.x C I->| xx.x°C ]->[ xx.x C I->| xx.x *C ]

* AnAin is used to configure the analog voltage input type.
Type 1: 0 - 10 VDC (Defauls)

Type 2: 10 mV/°C

Type 3: 4 - 20 mA

* dAC is used to enable/disable the digital to analog
converter. Once enabled, the desired output type can be
selected.

Note The Type display only appears if dAC is set to on. A

Type 1: 0 - 10 VDC (Default)
Type 2: 10 mV/°C
Type 3: 4 - 20 mA

Thermo Scientific



Table 1

Error

Low Level (option)
Tank Overflow

Drip Pan Full (option)
Low Temp

High Temp

Low Flow (option)

High Flow (option)

Low Resistivity (option)
High Resistivity (option)
High Pressure

Low Pressure

Chiller Fault
Pump/Chiller Shut Off
Refrigeration Shut Off
Limit Fault (option)
Sensor Fault

Configurable Relay #1 (CodE1)

Error Code
LLF
oflo
driP
Lo t*

Hi t*
LoFLo*
HiFLo*
Er 28*
Er 30*
Hi P1*
Lo P1*
Any Fault
Status bit(s)
Status Bit

PHEr, oL, LPC, HPC, Er 47, Er 48

Er 23, Er 24, Er 25, Er 26
external sensor opened or shorted

Factory Default
Enable
Disable
Disable
Disable
Disable
Enable
Disable
Disable
Disable

Disable
Disable
Enable
Disable
Disable
Enable
Disable

1 (Default)
2
4
8
16
32 (Default)
64
128
256

512

1024
2048 (Default)

4096

8192
16384 (Default)

32768
Default Relay Code 1 Display = 18465
(1+32+2048 + 16384 = 18465)

*Regardless of alarm setting - fault or indicator

Table 2

Error
Low Level (option)

Tank Overflow

Drip Pan Full (option)
Auto Refill Error (option)
Low Temp

High Temp

Low Flow (option)

High Flow (option)

Low Resistivity (option)
High Resistivity (option)
High Pressure

Low Pressure

Indicator (warning)

PM Timer (option)
Communication Error
Sensor Fault

Configurable Relay #2 (CodE2)

Error Code
Add

oFlo
driP
rEFiL
Lo t*
Hit*

Lo FL*

Hi FL*

Er 28%

Er 30%

Hi P1*

Lo P1*
Any Indicator
di, SEr1to6

Er15, Er41, Er42

Er 23, Er 24, Er 25, Er 26
external sensor opened or shorted

Factory Default
Disable

Disable
Disable
Disable
Enable
Enable
Disable
Disable
Disable
Enable
Disable
Disable
Disable
Disable
Disable
Enable

N =

8
16 (Default)
32 (Default)
64
128
256
512 (Default)
1024
2048
4096
8192
16384

32768 (Default)
Default Relay Code 2 Display = 33328
(16 +32 +512 + 32768 = 33328)

*Regardless of alarm setting - fault or indicator

Thermo Scientific
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Analog Input Calibration
The analog input uses a 2-point calibration. Depending on how the analog input is

_ configured Typel, Type2 or Type 3, the HMI will display either volts, millivolts or
“ milliamps. The calibration procedure is:

— Start with default high and low endpoints each consisting of a voltage/current

value and a theoretical analog input value. This will permit calibration of either
point first. Both ends must be calibrated for the entire calibration to be valid.

— Connect a 9.50v/0.400mv/20.00ma reference voltage/current source to the
analog input, pins 6 and 15.

— The HMI will display 9.50/0.400/20.00. Use the arrow keys to adjust the display
L Z to match the applied input voltage/current.

— Allow the analog input to stabilize, approximately 10 seconds.

— Enter the measured reference voltage/current using the HMI by pressing the
key. The firmware will use this value and the theoretical analog value and
those from the low end to calculate a linear gain and offset.

— The display will automatically go to the low calibration message. Press to
calibrate the analog input at the low end.

— Connect a 0.50v/0.050mv/4.00ma reference voltage/current source to the analog

input.
AiHi Jes{ 950 ] “

— The HMI will display 0.50/0.050/4.00. Use the arrow
keys to adjust the display to match the applied input
voltage/current. Allow the analog input to stabilize,

approximately 10 seconds.
Figure C-3 Analog Input

) ) — Enter the measured reference voltage/current usine the
Calibration Loop ge/ g

HMI by pressing the key. The firmware will use this
value and the theoretical analog input value and those from
the high end to calculate a linear gain and offset.

— If the gain and offset are acceptable, the calibration is
accepted and the calibration is now valid at the low end.
Otherwise, the calibration is rejected and a bad calibration
error message (Er 16) is displayed.

C-6 ThermoFlex Thermo Scientific
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Analog Output Calibration

The analog output uses a 2-point calibration. Depending on how the analog
output is configured Typel, Type2 or Type 3, the HMI will display either volts,
millivolts or milliamps. The calibration procedure is:

— Start with default high and low endpoints each consisting of a voltage/current
value and a theoretical DAC value. This will permit calibration of either point
first. Both ends must be calibrated for the entire calibration to be valid.

— Connect a 9.50v/0.40mv/20.00ma reference voltage/current meter to the DAC
output, pins 6 and 7.

— The HMI will display 9.50/0.40/20.00. Use the arrow keys to adjust the output
to match the display of 9.50v/0.40mv/20.00ma.

— Allow the DAC output and voltage reading to stabilize, approximately 10
seconds.

— Enter the measured reference voltage/current using the HMI by pressing the
=) key. The firmware will use this value and the theoretical DAC value and
those from the low end to calculate a linear gain and offset.

— The display will automatically go to the low calibration point.

— Use the arrow keys to adjust the output to match the displayed value. Allow the
DAC output and voltage to stabilize, approximately 10 seconds .

\4
\4

— Enter the measured reference voltage/current using the HMI by pressing the

(e key. The firmware will use this value and the theoretical DAC value and
T/

those from the high end to calculate a

Ao Hi I<—>l 9.50 I linear gain and offset.

— If the gain and offset are acceptable,
the calibration is accepted and the

%r “
Ao Lo e calibration is now valid at the low end.

Otherwise, the calibration is rejected and
a bad calibration error message (Er 16)

<

“ Save calibration is displayed.
-
” Do not save calibration

Figure C-4 Analog Output Calibration Loop
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Remote Sensor Connector Pinout

Table 3

Pin

White

NA

NA 12345
White d oo
NA
NA
Red

NA
Red (4th wire not connected to the control board)

O oo N Ol WN —

RS232 RS485

o
_ Never apply line voltage to any of the connections. A
0

When operating a ThermoFlex7500-10000 with the remote
A CAUTION sensor enabled ensure the chiller's response to lowering the
setpoint does not result in operation below 10°C process
temperature. Operation below 10°C requires the use of
50/50 EG/water or 50/50 PG/water. A

o

Figure C-5 Remote Sensor Connector

C-8
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Remote Sensor Calibration

“ Note If it is more convenient, perform the low-end calibration before doing the
high-end. A

This procedure requires a running chiller and a calibrated reference thermometer.

Do not pick calibration points that are outside the safe operating limits of the fluid
in your application. For example with water, 40°C and 5°C are typical high and low
calibration points.

Place the remote sensor and a calibrated reference thermometer in the high
temperature remote reservoir. Ensure the fluid temperature is stabilized.

Press the key and the controller will display rtd H. Press again and the

controller will flash between rtd H and the temperature.
Use the arrow keys to adjust the temperature to match the reference thermometer.

Press the @ key again to accept the value.

Rdt H |<—>[ XXX I “

O F o] ,

\4
Ain [€
Place the remote sensor and calibrated reference thermometer
in a low temperature reservoir. At the rtd L (low-end
calibration) display repeat the procedure.
A4 After the low-end calibration is accepted StorE is displayed.
“ Save calibration

Press the up arrow to accept the calibration, press the down

” Do not save calibration  4¢row key to not accept it.

Figure C-6 Remote Sensor

Calibration Loop Note After pressing the up arrow at the StorE prompt

wait several seconds before proceeding to ensure that a bad
calibration message (Er 16) does not appear. Premature use
of the keypad after pressing the up arrow may cancel the bad
calibration error message. A

Thermo Scientific ThermoFlex C-9



Appendix D NC Serial Communications Protocol

/Rs232 Rs485N

AllO REMOTE

SENSOR

]

Q

@

[T

A

ﬂd

Note Appendix D assumes you have a basic understanding of communications protocols. A

_ Never apply line voltage to any of the connections. A

Connect your PC to the applicable connector on the rear of the chiller. Use the Setup Loop,

see Section 4, to enable serial communications.

Note Keypad operation is still available with serial communications enabled. A

Figure D-1 Connectors

SEr @ SEr | o |=@

* SEr is used to enable/disable and to configure
serial communications.

Range: oF'F, 18232, r§S485 Default: oFF

| E,ﬁ.udwl-l—l-[ A I:@
?,

| dary o] 8 |
RN |=(:%)
(o e |=(5T)
Q?* -
Cud_Jes o |_..@?

=

This display depends on your chiller
configuration, see Section 4.

Figure D-2 Serial Communications Loop

Thermo Scientific

* BAud is used to select the baud rate (speed) for serial

communications.

Range: 9600, 4800, 2400, 1200, 600, or 300 bits per second
Default: 9600

* dAtA is used to display the number of data bits.
Range: Fixed at 8

* StoP is used to indicate the number of stop bits.
Range: 2 or 1 Default: 1

e PAr is used as a2 means to check for communication errors.

Range: even, odd, or none Default: none

* U id (chiller id) is used in RS485 only. Identifies devices
connected to the RS 485 port.

Range: 1 to 99 Default: 1

Note: To prevent data errors limit the number of chillers to 32. A

ThermoFlex D-1
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All data is sent and received in binary form, do not use ASCII. In the following pages the
binary data is represented in hexadecimal (hex) format.

The NC Serial Communications Protocol is based on a master-slave model. The master
is a host computer, while the slave is the chiller's controller. Only the master can initiate a
communications transaction (half-duplex). The slave ends the transaction by responding
to the mastet’s query. The protocol uses RS-232/RS-485 serial interface with the default
parameters: 9600 baud, 8 data bits, 1 stop bit, and no parity. RS-485 offers a slave address
selection, default parameter: 1.

The chiller can be controlled through your computet’s serial port by using the chillet's
standard female 9-pin connection.

RS-232 COMM RS-485 COMM
Pin # Function Pin # Function
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
54331
TX = Transmitted data from controller - |-:=--:=-
RX = Received data to controller. 2375

Hardware = Mating Connector
AMP Part# 745492-2 or equivalent

Communication cables are available from Thermo Fisher. Contact us for additional
information.

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 st
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 or the checksums do not
agree, the controller responds with an error command. Otherwise, the controller responds
with the requested data. If the controller fails to respond within 1 second, the host should
resend the command.

Thermo Scientific
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Note All byte values are shown in hex, hex represents the binary values that must be sent to the
chiller. Do not use ASCII. A

The framing of the communications packet in both directions is:

Checksum region

Lead char [Addr-MSB | Addr-LSB [ Command |n d-bytes [d-byte 1 ‘ d-byte n [ Checksum
OxCAIOXCC
Lead char 0xCA (RS-232) 0xCC (RS-485)
Device address is 1 (RS-232)
Addr-msb Most significant byte of slave address (RS-232: 0)
Addr-Isb Least significant byte of slave address (RS-232: 1)
Command Command byte (see Table of Commands)
n d-bytes Number of data bytes to follow
d-byte 1 1% data byte (the qualifier byte is considered a data byte)
d-byte n n™ data byte.
Checksum Bitwise inversion of the 1 byte sum of bytes beginning with the most

significant address byte and ending with the byte preceding the checksum.
(To perform a bitwise inversion, "exclusive OR" the one byte sum with FF
hex.)

When a command has no value associated with it (e.g.,, REQ ACK), “n d-bytes” will be set to 0.
Values such as temperature and flow are sent as either 2 or 4 byte signed integers, depending on
how they are stored in the controller RAM.

When the controller sends a value, a qualifier byte is sent first, followed by a 2 or 4 byte
integer (the least significant byte is sent last). The qualifier indicates the precision and units of
the value. The host does not send the qualifier byte; it must send the value using the correct
precision, units and number of bytes. The host first inquires about a value it wants to change,
then uses the number of data bytes and the qualifier byte it receives to generate the proper
integer to send.

Thermo Scientific ThermoFlex D-3



Analog Values

Qualifier Byte

Unit of Measure

b.7
b.6

b.4

Index

Unit

b5 Precision of measurement

b.3
b.2
b.1
b.0

Unit of measure index

o

— = O 00 N Ol BN —

- O

NONE

Temperature in °C
Temperature in °F
Flow liters per minute
Flow in gallons per minute
Time in seconds
Pressure in PSI
Pressure in bars
Resistivity in MQ-cm
%

Volts

Pressure in kPa

A qualifier byte of 0x12 indicated that the value contains one decimal point and the units

are °F | e.g., 98.6°F.

Example to set setpoint to 25°C:

If the temperature units are unknown, before changing the setpoint send a command to request
setpoint. The response will include both the precision and units. Precision is fixed at 0.1 and units can
be either °C or °F. If the units are already known skip to step 3.

1. Master sends:
2. Slave responds:

Response indicates:
uses a 2 byte integer

precision and units are 0.1°C
CA 00 01 FO 02 00 FA 12
CA 0001 FO 03 11 00 FA 00

3. Master sends:
4. Slave responds:

See Additional Command Examples in this Appendix.

D-4 ThermoFlex

CA 0001 70 00 8E
CA 000170031100 C8 B2

(REQ SETPOINT1)
Precision =0.1, units =°C, value=200
(200 x 0.1°C=20.0°C)

(nn=03)

(d1=11)

(Set Setpoint 1 to 25.0°C)

Precision =0.1, units =°C, value=250
(250 x 0.1°=25.0.0°C)

Thermo Scientific
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Table of Commands

Command M: Master Sends Notes
S: Slave Responds
Request Status
REQ ACK M: Ic a1 a2 00 00 cs protocol version v1=0; v2=1
S: Icala20002v1v2cs
REQ CONTROLLER SW VER M: Ic a1 a2 0200 cs Controller SW version in ASCII
or FIRMWARE CHECKSUM S: Ilcala202nndl ... dncs

Example: Request SW version, controller returns 084992.2N
1. Master sends: Ic al 22 02 00 cs
2. Slave responds: Ic al a2 02 0A 30 38 34 39 39 32 2E 32 4E 20 E4

Example: Request controller checksum, controller returns 20FA
1. Master sends: CA 00010201 01 FA
2. Slave responds: CA 00 01 02 04 32 30 46 41 OF

REQ STATUS M: Ical a2 0900 cs see Request Status Table in this Appendix
S:lcala209nndl ... dncs
ERROR M: Response Only!
S: Icala20F02enedcs ed = Error Data en = Error Number
1: Bad Command
2: Bad Data

3: Bad Checksum
See Error in this Appendix
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REQUEST LOW ALARM VALUES

REQ LO FLOW1

REQ LO TEMP1

REQ LO ANALOG1

REQUEST HIGH ALARM VALUES

REQ HI FLOW1

REQ HI TEMP1

REQ HI ANALOGT

REQUEST MEASUREMENTS

REQ FLOW1

REQ TEMP1

REQ TEMP4

REQ ANALOG!1

REQ ANALOG2

REQUEST PID SETTINGS
REQ SETPT1

REQ COOL P TERM!1

REQ COOL | TERM1

REQ COOL D TERM!1

P L LI

= S LZ

w

N L L L Z

P L L LI

:lcalaz23000cs

Icala23003d1d2d3cs

lcala24000cs

lcala24003d1d2d3cs

lcala24800cs

lcalaz24803d1d2d3cs

:lcalaz2b000cs

Icalaz25003d1d2d3cs

1cala26000cs

lcalaz26003d1d2d3cs

lcal a2 6800cs
:lcalaz26803d1d2d3cs

:lcalaz21000cs

lcala21003d1d2d3cs

lcala22000cs

lcala22003d1d2d3cs

lcala22300cs

lcala22303d1d2d3cs

lcala22800cs

I[cala22803d1d2d3cs

:lcalaz2900cs

Icala22903d1d2d3cs

lcala27000cs

lcala27003d1d2d3cs

:lcalaz27400cs

I[cala27403d1d2d3cs

:lcalaz7500cs

Icala27503d1d2d3cs

:lcalaz27600cs

Ical a27603d1d2d3cs

Process Alarm

Process Alarm

Pressure Process Supply Alarm

Process Alarm

Process Alarm

Pressure Process Supply Alarm

Process Fluid Flow

Process Fluid Supply Temperature (RTD1)

Remote Temperature (RTD4)

Process Fluid Supply Pressure (P1)

Refrigeration Suction Pressure (P2)

Process Fluid Setpoint

Thermo Scientific



SET STATUS SETTINGS
SET KEYSTROKE

SET ON/OFF ARRAY

SET LOW ALARM VALUES
SET LO FLOW1

SET LO TEMP1

SET LO ANALOGH

SET HIGH ALARM VALUES
SET HI FLOW1

SET HI TEMP1

SET HI ANALOG1

SET PID Settings
SET SETPT1

SET COOL P TERM!1

SET COOL | TERM1

SET COOL D TERM!1

Thermo Scientific

@ Z

@ Z

@ Z

K L LI @ LI

@ Z

@ Z

@ LI

:lcalaz28001d1cs

Ilcala28001d1cs

slcala281nndl ... dncs

[calaz81nndl ... dncs

:lcal a2 B002d1d2cs

[cala2B003d1d2d3cs

»lcal a2 C002d1d2cs

[cala2C€003d1d2d3cs

:Ical a2 C802d1d2cs

[cala2C803d1d2d3cs

:lcal a2 D002d1d2cs

[cala2D003d1d2d3cs

s lcal a2 E0 02 d1 d2cs

Ical a2 E0 03 d1d2 d3cs

- lcal a2 E8 02 d1d2cs

Ical a2 E8 03 d1d2 d3cs

clcal a2 F0 02 d1d2cs

[cala2 F003d1d2d3cs

clcal a2z F402d1d2cs

Ical a2 F403d1d2d3cs

clcal a2 F5 02 d1d2cs

Ical a2 F503d1d2d3cs

clcal a2 F6 02 d1d2cs

[calazF603d1d2d3cs

Appendix D

See Keystroke in this Appendix

See Set On/0ff Array in this Appendix
d1:0=0FF, 1=0N, 2=no change

Process Alarm

Process Alarm

Pressure Process Supply Alarm

Process Alarm

Process Alarm

Pressure Process Supply Alarm

Process Fluid Setpoint

Cool P Term

Cool | Term

Cool D Term
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Request Status Table

Basic

nn 4
b0 Chiller Running
b1 RTD1 open or shorted
b2 RTD2 open or shorted

dl b3 RTD3 open or shorted d3
b4 High Temp fixed fault
b5 Low Temp fixed fault
b6 High Temp fault or warn
b7 Low Temp fault or warn
b0 High Pressure fault or warn
b1 Low Pressure fault or warn d4
b2 Drip Pan fault

d2 b3 High Level fault
b4 Phase Monitor fault
b5 Motor Overload fault
b6 LPC fault
b7 HPC fault

b0

b2
b3
b4
b5
b6
b7

b0

b2

External EMO fault

Local EMO fault

Low Flow fault

Auto Refill fault/ Low Level fault
Sense bV fault

Invalid level fault

Low fixed flow warn

High pressure fault (set at factory)

Low pressure fault (set at factory)

Chiller powering up
Chiller powering down
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Error

The slave detected an error in the message it received from the master, so it returns this command
instead of echoing the command sent by the master. The slave returns the command it received
from the master in the ed byte, and an error code in the en byte.

n Error
Bad command — not recognized by slave
Bad data
Bad checksum

W N — @

Some errors may not result in any response. The slave ignores incoming bytes until it sees the valid
lead character and its slave address. Then it must receive the correct number of bytes (determined
by the length byte) before it can respond. If an incomplete frame is received, the slave will time out
and clear its input buffer without responding.

Set On/Off Array

This command is used to set the state of the chiller, on or off. Sending a 0 in the array turns off
the chiller while sending a 1 turns it on. Sending a 2 does not change the state. The array is re-
turned showing the state after the command has been carried out. Sending all 2’s effectively turns
this command into a request status command.

nn 1
d1 Chiller On/Off
Set Keystroke

This command is used to affect a keystroke remotely as if someone pressed the key on the HMI.

Value

0 Null

1 Enter

2 Up/Yes

3 Down/No
4 Mode

5 On/Off

ThermoFlex D-9



Appendix D

Set Special Commands

These commands are product specific.

Master Sends:  Ic al a2 8D nn d1 d2 d3 d4 d5 d6 «cs
Slave Returns:  Ic a1l a2 8D nn d1 d2 d3 d4 db d6 cs

Byte Master Slave

d1 Command byte

d2 Entered Value MSB

d3 Entered Value

d4 Entered Value

db Entered Value

d6 Entered Value LSB

Command Master sends Description Slave returns

0x00 CA00018D02d1d2cs Set analog option CA00018D0300d2d3cs

d1 =command byte = 00
d2 = analog option byte

0x80 CA00018D0180cs Request PM status CA00018D0380d2d3cs

Set analog option command

d2 analog option byte

b.6 - b.7 = unused

b.4 - b.5=DAC enable
0 =voltage

1 = millivolt

2 =current

3=no change

b.2 - b.3=DAC out
0 =voltage

1 = millivolt

2 =current

3=no change

Eg. Command to enable DAC, set DAC out to Voltage and set Analog in to millivolt

Master sends

CA00018D 020011 5E

Slave returns

CA00018D 020011 5E

Eg. Command to set DAC out to current without changing DAC enable or analog in

Master sends

CA00018D 0200 3B 34

D-10  ThermoFlex

Slave returns

CA00018D 02001956

b.0-b.1=analog in
0 =voltage

1 = millivolt

2 =current

3=no change

Thermo Scientific



ThermoFisher DECLARATION OF CONFORMITY c €

[ Manufacturer (21 Authorized Representative
Thermo Fisher Scientific Thermo Electron LED GmbH
25 Nimble Hill Rd Robert-Bosch-Str. 1
Newington, NH 03801 63505 Langenselbold

USA Germany

Bl product Type

ThermoFlex product line of chillers and heat exchangers for process flow applications

“IModel Name(s)
Unit has a 15-digit or 16-digit part numbers defined on pages 2-3 of this document.

[5] Rated Voltage, Rated Frequency

Voltage ratings are reflected as part of the Model Name, defined on the following pages of this document.
[¥1 The object of the declaration described above is in conformity with the relevant Union harmonization legislation:

[7IEC Directives
2014/30/EU Electromagnetic Compatibility Directive
2014/35/EU Low Voltage Directive
2011/65/EU RoHS Directive

8 The object of the declaration described above is in conformity with Directive 2011/65/EU of the European
Parliament and of the Council of 8 June 2011 on the restriction of the use of certain hazardous substances in electrical

and electronic equipment.

I standards
EN 61326-1:2013
EN 61010-1:2010, EN 61010-2-010:2014, EN 61010-2-011:2017
EN 50581:2012

91 This declaration is valid from the product manufactured after the date.
28 September, 2018

9 /“
Aot oo

Mark Pearson
Global Regulatory Affairs Director
Laboratory Products Division
Thermo Fisher Scientific
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ThermoFisher DECLARATION OF CONFORMITY c €

Model and Voltage Number Definition :

Unit has a 15-digit part number consisting of UU C VV PP ¢ XXXXXXX as follows:

UU = unittype can be:
10=TF900 11= TF1400 12= TF2500 13= TF3500 14= TF5000
15=TF7500 16= TF10000 17= TF15000 18= TF20000 19=TF24000
C = Cooling type and Temperature Range where: A/C= Air-cooled, W/C-Water-cooled
1- A/CStd Temp 5-40C, 2 - A/C Hi Temp 5-90C 3-W/CStd Temp 5-40C 4 - W/C Hi Temp 5-90C
5-A/CTemp -5to 90C 6-W/CTemp-5t090C 7-A/CTemp-5to40C 8-W/CTemp -5 to 40C
A - Hi Temp No Cooling B-A/CTemp-5to55C C-W/CTemp -5to55C
VV = Voltage Ratings:
Single Phase: Three Phase:
10 = 115V/60Hz, 100V/50Hz 17 =(200/208/230V)/60Hz, 200V/50Hz
11 =(100/115V)/60Hz, (100/115V)/50Hz 18 = 400V/50Hz
12 = (208/230V)/60Hz, 200V/50Hz 20 =(200/208/230V)/60Hz, (200-230V)/50Hz
16 = 230V/50Hz 21 =460V/60Hz, 400V/50Hz

20 = (200/208/230V)/60Hz,  (200/230V)/50Hz

PP = Pump type, can be 10 through 40 inclusive.
c = Controller type. Can be any digit from 1-8, inclusive.
X = Any digit from 0-9, used as sequential numbering only.
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DECLARATION OF CONFORMITY

C€

16-digit part number consisting of UU CV P ¢ XXXXXXXX defined as follows:

UU = unittype can be:
10= TF900 11= TF1400 12= TF2500 13= TF3500 14= TF5000
15= TF7500 16= TF10000 17= TF15000 18= TF20000 19=TF24000
C = Cooling type and Temperature Range where: A/C= Air-cooled, W/C-Water-cooled
1-A/CStd Temp 5-40C 2 - A/C Hi Temp 5-90C 3 -W/CStd Temp 5-40C 4 - W/C Hi Temp 5-90C
5-A/CTemp -5 to 90C 6-W/CTemp-5t090C 7-A/CTemp-5to40C 8-W/CTemp -5 to 40C
A - Hi Temp No Cooling B-A/CTemp-5to55C C-W/CTemp-5to55C D-W/CTempb5to80C
Vv = Voltage Ratings:
Single Phase: Three Phase:
1=115V/60Hz, 100V/50Hz 5=(200/208/230V)/60Hz, 200V/50Hz
2 =(100/115V)/60Hz, (100/115V)/50Hz 6 = 400V/50Hz
3=(208/230V)/60Hz, 200V/50Hz 8 = 460V/60Hz, 400V/50Hz
4 =230V/50Hz
7 = (200-230V)/60Hz, (200-230V)/50Hz
P = Pump type, can be 0-9 or A-Z.
c = Controller type. Can be any digit from 1-6, inclusive.
X = Any alphanumeric character 0-9 or A-Z.
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ThermoFisher DECLARATION OF CONFORMITY c €
SCIENTIFIC

DE) "1Hersteller - [2 Bevollmé&chtigter Vertreter - B Produkttyp - [ Modellbezeichnung(en) - 51Nennspannung,
Nennfrequenz - [€1 Der oben beschriebene Gegenstand der Erklarung erfillt die einschlagigen Harmonisierungsrechtsvorschriften
der Union:: M EG-Richtlinien - B Der oben beschriebene Gegenstand der Erklarung erfillt die Vorschriften der Richtlinie
2011/65/EU des Europaischen Parlaments und des Rates vom 8. Juni 2011 zur Beschrankung der Verwendung bestimmter
gefahrlicher Stoffe in Elektro- und Elektronikgeraten: I Normen - [l Diese Erklarung gilt fir die nach diesem Datum hergestellten
Produkte. ' Diese Erklarung gilt fir das Produkt mit folgender Seriennummer und Herstellungsdatum

FR) [ Fabricant - 21 Représentant agréé - [ Type de produit - [4IDésignation(s) du modéle - 51 Tension nominale,
Fréquence nominale — €1 L’objet de |la déclaration décrit ci-dessus est conforme a la législation d’harmonisation de I'Union
applicable : [ Directives européennes - [8] L'objet de la déclaration décrit ci-dessus est conforme a la directive 2011/65/UE du
Parlement européen et du Conseil du 8 juin 2011 relative a la limitation de I'utilisation de certaines substances dangereuses dans
les équipements électriques et électroniques . 7 Normes - [ La présente déclaration est valable a partir de la date de fabrication
du produit. [01La présente déclaration est valable pour le produit portant le numéro de série et la date de fabrication suivants.

IT) "1 Produttore - [2 Rappresentante autorizzato - B Tipo di prodotto - [“INomi dei modelli - 51 Tensione nominale,
Frequenza nominali — [f1 L’oggetto della dichiarazione di cui sopra & conforme alla pertinente normativa di armonizzazione
dell'Unione [ Direttive CE - I8 L’oggetto della dichiarazione di cui sopra € conforme alla direttiva 2011/65/UE del Parlamento
europeo e del Consiglio dell’8 giugno 2011, sulla restrizione delluso di determinate sostanze pericolose nelle apparecchiature
elettriche ed elettroniche [¥Standard - [ Questa dichiarazione & valida dal prodotto costruito dopo la data. [ Questa
ichiarazione € valida per il prodotto con i seguenti numero di serie e data di produzione

ES) [l Fabricante - [21Representante autorizado - B! Tipo de producto - “IModelos - [5 Tensién nominal, Frecuencia
nominal - BIE| objeto de la declaracion descrita anteriormente es conforme con la legislacion de armonizacion pertinente de la
Unién: [ Directivas CE - B1EI objeto de la declaracion descrito anteriormente es conforme a la Directiva 2011/65/UE del
Parlamento Europeo y del Consejo, de 8 de junio de 2011, sobre restricciones a la utilizacién de determinadas sustancias
peligrosas en aparatos eléctricos y electrénicos ¥l Normas - 101 Esta declaracion es valida para el producto fabricado después de
la fecha. "1 Esta declaracion es valida para el producto con el siguiente nimero de serie y fechade manufactura.

PT) M Fabricante - [21Representante Autorizado - Pl Tipo de Produto - “/Nome(s) do Modelo - [51 Tensdo Nominal,
Frequéncia Nominal - 810 objeto da declaragao acima descrito estd em conformidade com a legislagdo de harmonizagao da
Uni&o aplicavel: [ Directivas da CE - 81 O objecto da declara¢éo acima mencionada esta em conformidade com a Directiva
2011/65/UE do Parlamento Europeu e do Conselho, de 8 de Junho de 2011, relativa a restrigdo do uso de determinadas
substéncias perigosas em equipamentos eléctricos e electronicos. [¥1Normas - [l Esta Declaraco é vélida para o produto
fabricado ap6s a data. "% Esta Declarac&o é vélida para o produto com o seguinte nimero de série e data de fabrico

NL) [ Producent - 21 Gemachtigd vertegenwoordiger - B1Producttype - “lModelnaam/namen - [{lNominale spanning,
nominale frequentie — [ Het hierboven beschreven voorwerp is in overeenstemming met de desbetreffende
harmonisatiewetgeving van de Unie: "M EC-richtlijnen - [8 Het hierboven beschreven voorwerp is conform Richtlijn 2011/65/EU
van het Europees Parlement en de Raad van 8 juni 2011 betreffende beperking van het gebruik van bepaalde gevaarlijke stoffen
in elektrische en elektronische apparatuur: [ Normen - [0 Deze verklaring is geldig voor de producten die zijn geproduceerd na
deze datum. ['0 Deze verklaring is geldig voor het product met het volgende serienummer en productiedatum.

PL) " Producent - [ Autoryzowany Przedstawiciel - I3 Typ produktu - [/ Nazwa(y) modelu - 51 Napiecie znamionowe ,
czestotliwo$¢ znamionowa -8 Wymieniony powyzej przedmiot niniejszej deklaracii jest zgodny z odnosnymi wymaganiami
unijnego prawodawstwa harmonizacyjnego: [l dyrektywy KE - I8 Opisany powyzej przedmiot deklaracji jest zgodny z dyrektywa,
Parlamentu Europejskiego i Rady 2011/65/UE z dnia 8 czerwca 2011 r. w sprawie ograniczenia stosowania niektorych
niebezpiecznych substancji w sprzecie elektrycznym i elektronicznym: [¥ Standardy - ['1 Deklaracja ta jest wazna dla wyrobow
wyprodukowanych po dacie.l' Niniejsza deklaracja jest wazna dla produktu z nastepujacym numerem seryjnym oraz datg,
produkcii.

CS) IMVyrobce - 121 Autorizovany zastupce - Bl Typ produktu - 4/ Nazvy modelti - ¥l Jmenovité napéti, jmenovity kmitocet —
181V/ySe popsany pfedmét prohlaseni je ve shodé s pfislusnymi harmonizaénimi pravnimi pfedpisy Unie: [71Smérnice ES - [81Vy3e
popsany pfedmét prohlaSeni je ve shodé se smérnici Evropského parlamentu a Rady 2011/65/EU ze dne 8. ervna 2011 o
omezeni pouzivani nékterych nebezpeénych latek v elektrickych a elektronickych zafizenich: 1 Normy - "% Toto prohla3eni o
shodé plati od data vyroby produktu. [ Toto prohl&3eni o shodé plati pro produkt s nasledujicim vyrobnim Cislem a datem vyroby.
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ThermoFisher DECLARATION OF CONFORMITY c €
SCIENTIFIC

DE) "1Hersteller - [2 Bevollmé&chtigter Vertreter - B Produkttyp - [ Modellbezeichnung(en) - 51Nennspannung,
Nennfrequenz - [€1 Der oben beschriebene Gegenstand der Erklarung erfillt die einschlagigen Harmonisierungsrechtsvorschriften
der Union:: M EG-Richtlinien - B Der oben beschriebene Gegenstand der Erklarung erfiillt die Vorschriften der Richtlinie
2011/65/EU des Europaischen Parlaments und des Rates vom 8. Juni 2011 zur Beschrankung der Verwendung bestimmter
gefahrlicher Stoffe in Elektro- und Elektronikgeraten: I Normen - 'l Diese Erklarung gilt fir die nach diesem Datum hergestellten
Produkte. ' Diese Erklarung gilt fir das Produkt mit folgender Seriennummer und Herstellungsdatum

FR) [ Fabricant - 21 Représentant agréé - [ Type de produit - [4IDésignation(s) du modéle - 51 Tension nominale,
Fréquence nominale — €1 L’objet de |la déclaration décrit ci-dessus est conforme a la législation d’harmonisation de I'Union
applicable : [ Directives européennes - [8] L'objet de la déclaration décrit ci-dessus est conforme a la directive 2011/65/UE du
Parlement européen et du Conseil du 8 juin 2011 relative a la limitation de I'utilisation de certaines substances dangereuses dans
les équipements électriques et électroniques . 7 Normes - ' L a présente déclaration est valable a partir de la date de fabrication
du produit. [01La présente déclaration est valable pour le produit portant le numéro de série et la date de fabrication suivants.

IT) "1 Produttore - [2 Rappresentante autorizzato - B Tipo di prodotto - [“INomi dei modelli - 51 Tensione nominale,
Frequenza nominali — [f1 L’oggetto della dichiarazione di cui sopra & conforme alla pertinente normativa di armonizzazione
dell'Unione [ Direttive CE - I8 L’oggetto della dichiarazione di cui sopra & conforme alla direttiva 2011/65/UE del Parlamento
europeo e del Consiglio dell’8 giugno 2011, sulla restrizione delluso di determinate sostanze pericolose nelle apparecchiature
elettriche ed elettroniche [¥Standard - [ Questa dichiarazione & valida dal prodotto costruito dopo la data. [ Questa
ichiarazione € valida per il prodotto con i seguenti numero di serie e data di produzione

ES) [l Fabricante - [21Representante autorizado - B! Tipo de producto - “IModelos - [5 Tensién nominal, Frecuencia
nominal - BIE| objeto de la declaracion descrita anteriormente es conforme con la legislacién de armonizacion pertinente de la
Unién: [ Directivas CE - B1EI objeto de la declaracion descrito anteriormente es conforme a la Directiva 2011/65/UE del
Parlamento Europeo y del Consejo, de 8 de junio de 2011, sobre restricciones a la utilizacién de determinadas sustancias
peligrosas en aparatos eléctricos y electrénicos ¥l Normas - 101 Esta declaracion es valida para el producto fabricado después de
la fecha. "1 Esta declaracion es valida para el producto con el siguiente nimero de serie y fechade manufactura.

PT) M Fabricante - [21Representante Autorizado - Pl Tipo de Produto - “/Nome(s) do Modelo - [51 Tensdo Nominal,
Frequéncia Nominal - 810 objeto da declaragao acima descrito estd em conformidade com a legislagdo de harmonizagao da
Uni&o aplicavel: [ Directivas da CE - 81 O objecto da declara¢éo acima mencionada esta em conformidade com a Directiva
2011/65/UE do Parlamento Europeu e do Conselho, de 8 de Junho de 2011, relativa a restrigdo do uso de determinadas
substéncias perigosas em equipamentos eléctricos e electronicos. [¥1Normas - [l Esta Declaraco é vélida para o produto
fabricado ap6s a data. "% Esta Declarac&o é vélida para o produto com o seguinte nimero de série e data de fabrico

NL) [ Producent - 21 Gemachtigd vertegenwoordiger - B1Producttype - “lModelnaam/namen - [{lNominale spanning,
nominale frequentie — [ Het hierboven beschreven voorwerp is in overeenstemming met de desbetreffende
harmonisatiewetgeving van de Unie: "M EC-richtlijnen - [8 Het hierboven beschreven voorwerp is conform Richtlijn 2011/65/EU
van het Europees Parlement en de Raad van 8 juni 2011 betreffende beperking van het gebruik van bepaalde gevaarlijke stoffen
in elektrische en elektronische apparatuur: [ Normen - [0 Deze verklaring is geldig voor de producten die zijn geproduceerd na
deze datum. ['0 Deze verklaring is geldig voor het product met het volgende serienummer en productiedatum.

PL) " Producent - [ Autoryzowany Przedstawiciel - I3 Typ produktu - [/ Nazwa(y) modelu - 51 Napiecie znamionowe ,
czestotliwo$¢ znamionowa -8 Wymieniony powyzej przedmiot niniejszej deklaracii jest zgodny z odnosnymi wymaganiami
unijnego prawodawstwa harmonizacyjnego: [l dyrektywy KE - I8 Opisany powyzej przedmiot deklaracji jest zgodny z dyrektywa,
Parlamentu Europejskiego i Rady 2011/65/UE z dnia 8 czerwca 2011 r. w sprawie ograniczenia stosowania niektorych
niebezpiecznych substancji w sprzecie elektrycznym i elektronicznym: [¥ Standardy - ['1 Deklaracja ta jest wazna dla wyrobow
wyprodukowanych po dacie.l' Niniejsza deklaracja jest wazna dla produktu z nastepujacym numerem seryjnym oraz datg,
produkcii.

CS) IMVyrobce - 121 Autorizovany zastupce - Bl Typ produktu - 4/ Nazvy modelti - ¥l Jmenovité napéti, jmenovity kmitocet —
181V/ySe popsany pfedmét prohlaseni je ve shodé s pfislusnymi harmonizaénimi pravnimi pfedpisy Unie: [71Smérnice ES - [81Vy3e
popsany pfedmét prohlaSeni je ve shodé se smérnici Evropského parlamentu a Rady 2011/65/EU ze dne 8. ervna 2011 o
omezeni pouzivani nékterych nebezpeénych latek v elektrickych a elektronickych zafizenich: 1 Normy - "% Toto prohla3eni o
shodé plati od data vyroby produktu. [ Toto prohl&3eni o shodé plati pro produkt s nasledujicim vyrobnim Cislem a datem vyroby.
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ThermoFisher DECLARATION OF CONFORMITY c €
SCIENTIFIC

EL) M KataokevaoTAg - A EEovoiodotnévog avTirpdowTrog - B1Eidog mpoidvrog - 1 Ovopaaia povréAou - 1510vopaaTiki
1don, OvopacoTikh ouxvotnTta — [610 aTOY0G TNG dRAWANG TTOU TTEPIYPAPETAI TIAPATIAVW Eival CUPPWVOG HE TN TXETIKN EVWAIAKN
vopoBeaia evapuéviang:: [ 0dnyieg EK - 81 To avwtépw epiypa@dpuevo avTikeipevo Tng dRAwang eival gUu@wvo pe v odnyia
2011/65/EE Tou Eupwaikou KoivoBouAiou kai Tou ZupBouliou, TG 8ng louviou 2011, oxeTIKG pe TOV TTEPIOPIOHG TNG XPHONS
OPICUEVWY ETTIKIVOUVWV OUCIWV O NAEKTPIKG Kal NAEKTPOVIKG £¢oTAIopo: BIMpéTuTa - MO H Tapouca dAAwan 1oxUel yia 10
KOTOOKEUAOWEVO TTPOIOV PETA TNV NUepopnvia. [101H Tapoloa 6AAwan 1axUEl yia To TTPoidv e Tov akdhouBo aeipiakd apiBud kai
TNV NUEPOUNVIA KATAOKEUAG

GA) ' Monaroir - [2lonadai Udaraithe -3 Cineal Tairge -4 Ainm (neacha ) Samhail - 1 Ratail Voltage , Miniciocht Ratail - (¢!
Ta cuspoir an dearbhaithe a bhfuil tuairisc air thuas i gcomhréir le reachtaiocht abhartha an Aontais maidir le comhchuibhid: [
Treoracha CE -8 T4 cuspdir an dearbhaithe a bhfuil tuairisc air thuas i gcomhréir le Treoir 2011/65/AE 6 Pharlaimint na hEorpa
agus 6n gComhairle an 8 Meitheamh 2011 maidir le srian ar shubstainti guaiseacha airithe a Usaid i dtrealamh leictreach agus
leictreonach 11 Caighdeain - ['0 Ta an dearbhu baili 6n tairge a mhonaraitear i ndiaidh an déata sin.[' T4 an dearbhd baili ar feadh
an tairge foirgniochta an sraithuimhir leanas agus data monaraithe

HR) " Proizvodac - (21 Ovlasteni zastupnik - Bl Vrsta proizvoda - [4INaziv(i) modela - 5 Nazivni napon, nazivna frekvencija -
161 Predmet navedene izjave u skladu je s mjerodavnim zakonodavstvom Unije o uskladivanju: ' Direktive EZ-a - [ Gore opisan
predmet izjave u skladu je s Direktivom 2011/65/EU Europskog parlamenta i Vije¢a od 8. lipnja 2011. o ograni€avanju uporabe
odredenih opasnih tvari u elektriénoj i elektronickoj opremi: ¥INorme - [ Ova izjava vrijedi za proizvod proizveden nakon
navedenog datuma.l'® Ova izjava vrijedi za proizvod sa sljedecim serijskim brojem i datumom proizvodnje

RO) M"Producator - [21Reprezentant Autorizat - ¥ Tipul Produsului - [¥/Nume model(e) - [ Tensiune nominala, Frecventa
nominala — ¥ Obiectul declaratiei descris mai sus este in conformitate cu legislatia relevanta de armonizare a Uniunii: 'l Directive
CE - BIObiectul declaratiei descris mai sus este conform Directivei 2011/65/UE a Parlamentului European si a Consiliului din 8 iunie
2011 privind restrictiile de utilizare a anumitor substante periculoase in echipamentele electrice si electronice: ¥l Standarde - ['0]
Aceasta declaratie este valabila pentru produsele fabricate dupa data curenta. ['0 Aceasta declaratje este valabila pentru produsul
cu urmatorul numar de serie si urmatoarea data de fabricatie

HU) 1 Gyarto - [2 Meghatalmazott képviseld - Bl Terméktipus — [“IModell(ek) neve — I51Névleges fesziiltség, névleges
frekvencia — If1 A fent ismertetett nyilatkozat tArgya megfelel a vonatkozd unids harmonizacios jogszabalynak: 1 EC-iranyelvek — 8
E nyilatkozat fent leirt targya dsszhangban van az egyes veszélyes anyagok elektromos és elektronikus berendezésekben val6
alkalmazasanak korlatozasarol sz6lo, 2011. junius 8-i 2011/65/EU eurdpai parlamenti és tanécsi iranyelvvel: [¥1 Szabvanyok -

1101 Jelen nyilatkozat a megadott datum utan gyartott termékekre érvényes. [0 Jelen nyilatkozat a kdvetkez6 sorozatszamu és
gyartasi datumu termékre érvényes.

BG) "lMpoussoauTten - 1210Topusmpax npeactasuten - B Tun npoaykr - “lUme Ha mopen - 5 HommHanHo HanpexeHue,
HomuHanHa yectoTa - [€1lpegmeThT Ha JeknapaumsTa, OnucaH No-rope, 0TroBapst Ha CbOTBETHOTO 3aKOHOAATENCTBO Ha Cbio3a
3a xapmoHuaauws: "1 Qupektneu Ha EO - 81 00ekTbT Ha AeknapauusTa, KOWTO e onucaH no-rope, € B CbOTBETCTBUE C [JupekTiBa
2011/65/EC Ha EBponenckus napnameHT u Ha CbBeTa 0T 8 1oHM 2011 1. OTHOCHO OrpaHMyeHneTo Ha ynoTpebata Ha onpegeneHu
OMacHY BELLEeCTBa B eNTEKTPUYECKOTO U eNeKTPOHHOTO obopyaBaHe: 91 CtanaapTu - [0 Tasu aeknapauus e BanuaHa 3a NpoaykTuTe,
npou3ssefeHu creg fatarta. [ Tasu geknapauuns e BanuaHa 3a NpogykTa CbC CrefjHUs CepUeH HOMEP W jaTa Ha NpOW3BOACTBO.

ZH) 1 37 - PHERUARE - 017 KA - WAL - AR LR . BURHEE - O Lk W 57 A
0 KBRS - B0 L3 75 W0 7 A RO 2 A L8 7 202011466 18 1 36 -7 Fb AU e 7 e o R 1T 5
BT A 045 42011/65 1 EUOUERAE - 101 A 75 5] 14 7= b2 F1 k., 1oL R TS L LA R b 315 Al
i FL 07
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WARRANTY

Thermo Fisher Scientific warrants for 24 months (excluding MD1/MD2 Magnetic Drive and P1/P2
Positive Displacement pumps which are warranted for 12 months) from date of shipment the Thermo Scientific
ThermoFlex chiller according to the following terms.

Any part of the chiller manufactured or supplied by Thermo Fisher Scientific and found in the reasonable judgment

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 chiller, including any defective part must be returned to an authorized
Thermo Fisher Repair Depot within the warranty period. The expense of returning the chiller 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 chiller. With respect to chillers 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 chiller that has been subject to misuse, neglect, or accident. This warranty does
not apply to any damage to the chiller that is the result of improper installation or maintenance, or to any chiller
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 chiller 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 chiller or adversely affect its operation, performance, or durability.

Thermo Fisher Scientific reserves the right to change or improve the design of any chiller without assuming any
obligation to modify any chiller 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 CHILLER, LOSS OF TIME, OR INCONVENIENCE.

This warranty applies to chillers sold by Thermo Fisher Scientific. (Refer to the warranty for chillers sold by the affiliated
marketing company of Thermo Fisher Scientific for any additional terms.) This warranty and all matters arising pur-
suant 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
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