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Preface

Compliance

US/Canada
UL Listed to US and Canadian Standards (File E473332)

European Union - CE
The Declaration of Conformity is available on request.

WEEE

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

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

www.thermoscientific.com/WEEERoHS

VersaCool | P-1
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Unpacking

The bath is supplied with an electrical power cord. Do not discard the packaging until the cord is
located and the bath is operating.

If the bath shows external or internal damage contact the transportation company and file a
damage claim. Under ICC regulations, this is your responsibility.

n C AUTION The bath does not have handles. Take into account its weight, 80 pounds (36 kilograms),
when unpacking and transporting. We recommend two people lift it from the bottom.

n C AUTION Position baths in an upright position for 24 hours before starting. This will ensure the
lubrication oil has drained back into the compressor.

After-sale Support

Thermo Fisher Scientific is committed to customer service both during and after the sale. If you
have questions concerning the bath operation, or questions concerning spare parts or Service
Contracts, call our Sales, Service and Customer Support phone number, see next page for contact
information.

Before calling, please obtain the following information:

bath BOM number
bath serial number

bath firmware version (see Chapter 4)
* power source voltage

The bath’s BOM and serial number are located on the nameplate label on the rear of the bath,
see label sample on the next page.

Sample Nameplate

ThermoFisher Newington, NH 03801 U.S.A.
SCIENTIFIC (800)258-0830/(603)436-9444 C €

c LISTED LABORATORY
BOM#: XXXXXXXXX AVL Dev: No GRS

S/N: XXXXXXXXXX ARORENRN DRRRRRNE DR e m 10 LB
R134A x.xxKG HI xx.xBAR LO xx.xBAR UL
x.xx0Z xxxPSI xxxPSI C\° us AVL

P-2 | VersaCool Thermo Scientific
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Feedback

| Preface

We appreciate any feedback you can give us on this manual. Please e-mail us at:

tcmanuals@thermofisher.com

Please include the manual part number and the revision date listed on the front cover.

Thermo Fisher Scientific
25 Nimble Hill Road
Newington, NH 03801

Tel : (800) 258-0830 or
(603) 436-9444

Fax : (603) 436-8411
www.thermoscientific.com/tc

Sales, Service, and Gustomer Support
25 Nimble Hill Road

Newington, NH 03801

Tel: (800) 258-0830

Sales: 8:00 am to 5:00 pm

Service and Support: 8:00 am to 6:00 pm
Monday through Friday (Eastern Time)
Fax: (603) 436-8411
service.tc.us@thermofisher.com

VersaCool | P-3
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A DANGER

A CAUTION

P>

Thermo Scientific

Chapter 1 Safety

Safety Factors

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

DANGER indicates an imminently hazardous situation that, if not avoided, will result in death or
serious injury.

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

CAUTION indicates a potentially hazardous situation that, if not avoided, may result in minor or
moderate injury.

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 bath's enclosure. The voltage
magnitude is significant enough to constitute a risk of electrical shock.

This label indicates the presence of hot surfaces.

This label indicates read the manual.

Observe all warning labels.

Never remove warning labels.

The bath'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.

VersaCool | 1-1
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The circuit protector located on the rear of the bath is not intended to act as a
disconnecting means.

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

Never operate the bath with damaged cords.

The bath is not intended for use with Personal Protection Ground Fault Interrupter (GFI)
outlets with a rating of 10 mAmp or below.

If GFI outlets are required at the point of installation, Equipment Protection GFl outlets
with a rating above 10 mAmp are recommended.

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

Many refrigerants are undetectable by human senses and are heavier than air replacing
the oxygen in an enclosed area causing loss of consciousness. Refer to the R134A

refrigerant's SDS for additional information.

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

Never operate the bath without fluid in the reservoir.

Use only the approved fluids listed in this manual.

To prevent freezing, never operate the bath below 5°C with only water in the reservoir.
Other than water, before using any approved fluid, or when performing maintenance
where contact with the fluid is likely, refer to the manufacturer’s SDS and EC Safety

Data sheet for handling precautions.

Ensure the fluid will not generate toxic gases. Flammable gases can build up over the
fluid during usage.

Do not use automotive antifreeze. Commercial antifreeze contains silicates, or any
Organic Acid Technologies (0ATs), that can damage the pump seals. Use of automotive

antifreeze voids the manufacturer’s warranty.

Never use corrosive fluids with this bath. Use of these fluids also voids the
manufacturer’s warranty.

Thermo Scientific



Safety | Chapter 1

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 Chapter 3.

Never operate damaged or leaking equipment.

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

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

Always drain the bath before moving. Drain the bath before it is transported and/or
stored. Store the bath in the temperature range -25°C to 60°C (with packaging), and
<80% relative humidity.

Always turn the bath off and disconnect the supply voltage from its power source
before moving the bath or before performing any service or maintenance procedures.
Transport the bath with care. Sudden jolts or drops can damage its components.
Refer service and repairs to a qualified technician.

Performance of installation, operation, or maintenance procedures other than

those described in this manual may result in a hazardous situation and voids the
manufacturer's warranty and safety compliance.

Personal Protective Equipment

The are no special personal protective equipment requirements needed to perform normal
operation unless required by the manufacturer of the fluid you are using. We do recommend
wearing eye protection and gloves.

Training

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

Thermo Scientific VersaCool 1-3
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Chapter1 | Safety

| VersaCool Thermo Scientific
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A CAUTION

Thermo Scientific

Setup Wizard

This Setup Wizard is intended for initial start up only. For all other procedures, or if
these steps are not clear, you must refer to the manual.
Read Safety Factors in Chapter 1 before starting.

Approved Fluids: What you need to get started:
Filtered/single distilled water (pH 7-8) Adjustable wrenches
Deionized water (Maximum 1 MQ-cm, compensated) Appropriate hose or plumbing
Distilled water with Nalco biocide and inhibitor Appropriate size hose clamps
Distilled water with chlorine (5 ppm) Approved fluid

50/50 Laboratory Grade EG/Water
50/50 Laboratory Grade PG/Water
SIL 180 SIL 200

Leave baths in an upright position at room temperature for 24 hours before starting.
This ensures the lubrication oil drains back into the compressor.

e The plumbing connections for external circulation are located on the rear of the bath. Ej is
the return flow from the external application. @ is the outlet flow to the external application
(supply side). The connections are male M16 x 1. Remove the union nuts and plates to install the
supplied %", 72", 8 mm or 12 mm hose barbs. Also supplied are ¥“ MNPT and 2" MNPT hose
barbs used primarily with quick disconnects.

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

e Ensure the reservoir drain port is closed and that the process discharge and return fittings are
plumbed or capped. Ensure any residue is thoroughly removed from the reservoir before filling.

e To avoid spilling, place your samples/trays into the bath before filling.
e Slowly fill the reservoir to between the MIN and the water or oil MAX fill lines.

e After the power cord is connected place the circuit protector located on the rear of the bath to
the I position.

e The touchscreen momentarily displays: e Then the Setup Wizard Display appears.

i er : o T E T ETe
SETTENETINENTE

Setup Wizard
Loading....

VersaCool | W -1
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Start-up Wizard |

W-2 | VERSACOOL

e Touch Setup Wizard to display Language. Touch the up/down arrow until the desired setting
appears and then touch | mext ) to save the selection and to sequence through the other
touchscreens or ¢Back| 1o return ti the previous screen.

e (Chinese
e English
e French
e German
e [talian

e Japanese

e Spanish

Name your bath There
is a 20 character limit.
The name identifies
the bath when
downloading files.

e After several
seconds the
Power
touchscreen
appears.

Power Settings Home Service
Main Menu

* If desired, touch & | to start the bath or refer to the manual to adjust the bath’s settings.

° is replaced by @ . Touch @ when you are ready to stop the bath.

e After starting check all plumbing connections for leaks.

e Adjust the High Temperature Cutout (HTC) safety device, refer to the manual.

Thermo Scientific
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Thermo Scientific

Einrichtungs-Assistent

Dieser Einrichtungs-Assistent ist nur fiir die erste Inbetriebnahme vorgesehen. Sehen Sie
im Handbuch nach, wenn Sie weitere Verfahren durchfiihren méchten oder wenn diese
Schritte unklar sind.

Bevor Sie anfangen, lesen Sie sich bitte die sicherheitsrelevanten Punkte in Kapitel 1 durch.

Genehmigte Fliissigkeiten: Sie benétigen fiir die
Filtriertes/einfach destilliertes Wasser (pH 7 bis 8) Inbetriebnahme:
Deionisiertes Wasser (maximal 1 MQ-cm, kompensiert) Verstellbare Schraubenschliissel
Destilliertes Wasser mit Nalco Biozid und Inhibitor Passende Schlduche bzw. Leitungen
Destilliertes Wasser mit Chlor (5 ppm) Schlauchklemmen in geeigneter GroBe
50/50 EG/Wasser in Laborqualitét Genehmigte Flissigkeit

50/50 PG/Wasser in Laborqualitét
SIL 180 SIL 200

Béder miissen vor Beginn 24 Stunden bei Raumtemperatur aufrecht stehen. Dadurch wird
gewdbhrleistet, dass das Schmierél in den Kompressor zuriickflieBt.

* Die Wasseranschliisse flr die externe Umwélzung befinden sich auf der Riickseite des Bads.
Eﬂ ist der Riickfluss von der externen Anwendung. E{> ist der Zufluss zur externen
Anwendung (Einlassseite). Die Verbindungen sind ménnliche M16 x 1-Stecker. Entfernen Sie die
Upberwurfmuttern und Platten, um die mit dem Gerat mitgelieferten ¥4 Zoll-, % Zoll-, 8 mm- bzw.
12 mm-Schlauchtillen zu montieren. Im Lieferumfang sind auch ¥ Zoll-MNPT- und %2 Zoll-MNPT-
Schlauchttillen enthalten, die v. a. mit Schnellkupplungen verwendet werden.

Um Beschadigungen am Wasseranschluss des Bads zu vermeiden, sollte beim Entfernen/
Anbringen der externen Anschliisse ein 19 mm-Schraubenschliissel verwendet werden.

e Achten Sie darauf, dass der Ablaufhahn des Behélters an der Vorderseite des Bads geschlossen
ist und alle Wasseranschliisse fest sitzen. Achten Sie auBerdem darauf, dass vor dem Beflillen alle
Riickstande griindlich entfernt wurden.

* Um ein Uberlaufen zu vermeiden, stellen Sie die Behalter vor dem Befiillen in das Bad.

* Beflillen Sie den Behélter langsam auf eine Hohe zwischen den Markierungen MIN und MAX.

e Wenn das Stromkabel angeschlossen ist, stellen Sie den Stromkreisschutz auf der Riickseite des
Bads auf die Position I.

e Auf dem Touchscreen erscheint kurz: e AnschlieBend wird der Einrichtungs-Assistent
eingeblendet.

ermo

SCIENTIFIC

Setup Wizard
Loading....

VersaCool | W -3




Einrichtungs-Assistent |

e Bertihren Sie das Fenster ,Einrichtungs-Assistent”, um die Spracheinstellung anzuzeigen.
Driicken Sie die Auf/Ab-Pfeiltasten bis die gew(inschte Einstellung erscheint und drlicken Sie dann
auf | next) (Weiter), um die Einstellung zu speichern und um zu den anderen Bildschirmen zu
gelangen oder auf {Back| (Zuriick), um zum vorherigen Bildschirm zuriickzukehren.

e (hinesisch

e Englisch

MM TT  JJJJ

e Franzosisch

e Deutsch Juni 26 2015

e |talienisch
e Japanisch

e Spanisch

HH MM Format

03 55 24 |

@)
Benennen Sie
das Bad. Die

Zeichenanzahl ist
auf 20 beschrankt.

Der Name
. i Herzlichen Glickwunsch!
IdentlfIZIBrt daS Sie haben die Einrichtung Ihrer Einheit abgeschlossen.

Bad, wenn Daten
heruntergeladen
werden.

e Nach ein paar
Sekunden
erscheint der
Bildschirm
mit der

Energieanzeige. m
&

Energieanzeige Einstellungen  Home Service

Temperatur

e Wenn gewiinscht, bertihren Sie -4" , um das Bad zu starten, oder sehen Sie im Handbuch nach,
wenn Sie die Einstellungen des Bads anpassen mochten.

o & | wird durch 9 | ersetzt. Berlihren Sie 9 , wenn Sie das Bad anhalten wollen.

« Uberpriifen Sie nach dem Starten alle Wasseranschliisse auf undichte Stellen.
* Stellen Sie den Ubertemperaturschutz (HTC) ein; siehe Handbuch.

VersaCool | W -4 Thermo Scientific
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Thermo Scientific

Assistant de configuration

Cet assistant de configuration est destiné a la mise en marche initiale uniquement. Pour toutes
les autres procédures, ou si les étapes décrites ne sont pas claires, reportez-vous au manuel.
Consultez les facteurs de sécurité au Chapitre 1 avant de commencer.

Liquides approuvés : Matériel nécessaire pour
Eau filtrée/mono-distillée (pH 7-8) commencer :
Eau désionisée (maximum 1 MQ-cm, compensée) Clés a molette
Eau distillée avec biocide Nalco et ses inhibiteurs Tuyau et accessoires de plomberie
Eau distillée avec chlore (5 ppm) appropriés
EG/eau 50/50, qualité laboratoire Colliers de serrage de dimension
PG/eau 50/50, qualité laboratoire appropriée
SIL 180 SIL 200 Liquides approuvés

Laissez les bains a la verticale et a température ambiante pendant 24 heures avant de mettre
le systéme en marche afin de garantir ’écoulement du lubrifiant dans le compresseur.

e Les raccordements du circuit externe se trouvent a I'arriére du bain. Ej correspond au flux de retour
de I'application externe. @ correspond au flux de sortie vers I'application externe (alimentation). Il
s'agit de connecteurs males M16 x 1. Retirez les écrous-raccords et les plaques pour installer les embouts
cannelés de %", %2", 8 mm ou 12 mm. Des embouts cannelés MNPT %" et MNPT 72", utilisés généralement
avec déconnexion rapide, sont également fournis.

Afin d’éviter d’endommager la tuyauterie du bain, utilisez une clé de maintien de 19 mm pour
retirer/installer les connexions externes.

* Assurez-vous que I'orifice de vidange du réservoir, situé a I'avant du bain, est fermé et que tous les
raccordements de tuyauterie sont sécurisés (verrouillés et étanches). Vérifiez qu'il ne reste plus aucun
résidu avant de procéder au remplissage.

e Pour éviter les éclaboussures, placez les conteneurs dans le bain avant de remplir ce dernier.

e Remplissez doucement le réservoir jusqu’a ce que le niveau soit compris entre les lignes de remplissage
MIN et MAX.

e Apres connexion du cable électrique, placez le dispositif de protection des circuits sur la position 1.

e ['écran tactile affiche temporairement : * Puis I'écran de I'Assistant de configuration apparait.

SCIENTIFIC

Setup Wizard

Loading....

VersaCool | W -5



Assistant de démarrage |

* Appuyez sur I'Assistant de configuration pour afficher la langue. Appuyez sur la touche fléchée haut/bas
jusqu’au réglage souhaité, puis appuyez sur pour enregistrer la sélection et faire défiler les autres
écrans, ou sur pour revenir & I'écran précédent.
e (Chinois

e Anglais

e Frangais

Frangais e Allemand

e |talien

e Japonais

e Espagnol

Choisissez un nom pour
votre bain (20 caracteres
maximum).

Le nom sert a identifier

le bain lors de I'utilisation
de téléchargement de
fichiers.

Felicitadons |

WES BvaZ tamnS 13 configureEtion ds voirs unit

* Apres quelques
secondes, I'écran
Alimentation
saffiche.

Tempsrahure Pointde consigee

Alimentation  Réglages Accueil  Maintenance

e Si vous le souhaitez, vous pouvez appuyer sur 4" pour lancer le bain, ou vous reporter au manuel
pour en ajuster les réglages.

o Jf' est remplacé par U . Appuyez sur LS | lorsque vous souhaitez arréter le bain.
e Apres le démarrage, vérifier tous les raccordements de tuyauterie a la recherche d’éventuelles fuites.
 Régler le dispositif de sécurité du point de coupure haute température (HTC). Se reporter au manuel d'utilisation.

VersaCool | W -6 Thermo Scientific



A\ PRECAUCION

Thermo Scientific

Asistente de instalacion

Este asistente de instalacion se ha elaborado unicamente para el arranque inicial. Para el resto
de procedimientos, o0 en caso de que no queden claros estos pasos, debe consultar el manual.
Consulte los factores de seguridad del capitulo 1 antes de continuar.

Liquidos aprobados: Materiales necesarios:
Agua filtrada/destilada (pH 7 - 8) Llaves ajustables
Agua desionizada (11 MQ-cm como maximo, compensada) Manguera o elementos de fontaneria
Agua destilada con inhibidor y biocida Nalco apropiados
Agua destilada con cloro (5 ppm) Abrazaderas de manguera de tamafo
Agua/EG 50/50 para laboratorio adecuado
Agua/PG 50/50 para laboratorio Liquido aprobado
SIL 180 SIL 200

Los baiios deben mantenerse durante 24 horas en posicion vertical y a temperatura ambiente
antes de su puesta en marcha. Es la forma de garantizar que el aceite lubricante ha sido
drenado hacia el compresor.

e Las conexiones de fontaneria para la circulacion externa se encuentran en la parte posterior del bafio.

representa el flujo de retorno procedente de la aplicacion externa. @ representa el flujo de salida
hacia la aplicacion externa (lado de suministro). Las conexiones son macho M16 x 1. Retire las placas y
tuercas de union para instalar las conexiones dentadas de 0,25", 0,5", 8 mm o0 12 mm que se suministran.
También se suministran conexiones dentadas MNPT de 0,25"y 0,5 que se utilizan principalmente con las
desconexiones rapidas.

Para evitar que se produzcan daiios en la fontaneria del bafio, utilice una llave inglesa fija de
19 mm para retirar o instalar las conexiones externas.

e Asegurese de que el orificio de desaglie del depdsito, situado en la parte delantera del bafio, esté cerrado
y de que todas las conexiones de fontaneria estén bien apretadas. Asegurese también de que se han
eliminado todos los residuos antes de proceder al llenado.

e Para evitar salpicaduras, introduzca los recipientes en el bario antes de llenarlo.
e Llene lentamente el depdsito de modo que el liquido se encuentre entre las lineas de llenado MIN y MAX.

e Después de conectar el cable de alimentacion, coloque el protector de circuito, situado en la parte
trasera del bafio, en la posicion de encendido 1.

e En la pantalla tactil se mostrara brevemente: * Después, aparecera el asistente de instalacion.

SCIENTIFIC

Setup Wizard

Loading....
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* Toque el asistente de instalacion para elegir el idioma. Desplacese con la tecla de flecha arriba/abajo

e Chino
* Inglés
e Francés

e Aleman

e |taliano
® Japonés

e Espariol

MING  FORMAT

Elija un nombre para
el bafo (20 caracteres
€OMo mMaximo).

El nombre sirve para
identificar el bafo
cuando al descargar
archivos.

e Después de
unos segundos,
se muestra la
pantalla tactil de
encendido.

Encendido Ajustes Inicio Mantenimiento

e Si lo desea, toque el botdn .4" para iniciar el bafo o consulte el manual para modificar los ajustes
del bafio.

° Jf' se sustituye por f;, | Toque 8 cuando esté listo para detener el bafio.

* Una vez puesta en marcha la unidad, revise todas las conexiones de fontaneria para detectar posibles fugas.

e Ajuste el corte de temperatura alta (HTC) del dispositivo de seguridad; consulte el manual.

Thermo Scientific
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Configurazione guidata

Lo scopo di questa configurazione guidata é esclusivamente quello di facilitare la messa in
funzione iniziale. Per qualsiasi altra procedura, o se i passaggi qui esposti non dovessero
risultare chiari, fare riferimento al manuale.

Prima di iniziare, leggere le indicazioni sui fattori di sicurezza riportate nel Capitolo 1.

Liquidi approvati: Elementi necessari per la

Acqua distillata/filtrata (pH 7-8) messa in funzione:

Acqua deionizzata (massimo 1 MQ-cm, compensata) Chiavi regolabili

Acqua distillata con biocida o inibitore Nalco Tubazioni rigide o flessibili idonee
Acqua distillata con cloro (5 ppm) Fascette per tubi di dimensioni
50/50 etilenglicole/acqua per laboratorio adeguate

50750 propilenglicole/acqua per laboratorio Liquido approvato

SIL 180 SIL 200

Lasciare i bagni in posizione verticale a temperatura ambiente per 24 ore prima dell'avvio.
Questa operazione garantisce il rientro dell'olio lubrificante nel compressore.

e | collegamenti dei tubi per la circolazione esterna si trovano sul lato posteriore del bagno. Eﬂ indica
il flusso di ritorno dall'applicazione esterna. @ indica il flusso di uscita verso I'applicazione esterna
(lato alimentazione). | collegamenti sono di tipo maschio M16 x 1. Rimuovere i dadi e le piastre di
raccordo e installare le fascette da 14", %", 8 mm o 12 mm forniti. Nella dotazione, vi sono inoltre delle
fascette da %" MNPT e 2" MNPT utilizzate principalmente per gli scollegamenti rapidi.

Onde evitare danni alle tubature del bagno, usare una controchiave da 19 mm per la
rimozione/l'installazione dei collegamenti esterni.

e Assicurarsi che la portella di scarico del serbatoio posta sul lato anteriore del bagno sia chiusa
e che tutti i collegamenti dei tubi siano fissati. Assicurarsi inoltre di aver accuratamente rimosso
eventuali residui presenti prima di procedere al riempimento.

* Onde evitare riversamenti, posizionare i contenitori nel bagno prima di procedere al riempimento.
e Riempire lentamente il serbatoio fino ad un livello compreso tra la tacca MIN e ['opportuna tacca MAX.

* Dopo aver collegato il cavo di alimentazione, portare la protezione di circuito posta sul lato
posteriore del bagno in posizione 1.

e Sullo schermo touchscreen compare ¢ \liene dunque visualizzata la schermata della
per qualche secondo: configurazione guidata.

ermo

Setup Wizard

Loading....
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e Toccare Configurazione guidata per visualizzare Lingua. Toccare la freccia su/giu fino a raggiungere

e Cinese
* Inglese
e Francese

Mar 19 2014

e Tedesco

e |taliano
® (iapponese

e Spagnolo

MRS FORMAT

Assegnare un nome al
bagno (sono ammessi al
massimo 20 caratteri).

Il nome identifica

il bagno durante il
download dei file.

* Dopo qualche
secondo compare
la schermata
Alimentazione.

Alimentazione Impostazioni  Home Assistenza

e Se lo si desidera, toccare Jf' per awiare il bagno oppure fare riferimento al manuale per
regolarne le impostazioni.

° -%" viene sostituito da 9 . Toccare @ quando si & pronti per arrestare il bagno.

 Dopo I'awvio, controllare tutti i collegamenti dei tubi per escludere eventuali perdite.

e Regolare il dispositivo di sicurezza HTC (High Temperature Cutout). Fare riferimento al manuale.

Thermo Scientific
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Installatiewizard

Deze installatiewizard is alleen bedoeld voor de eerste keer opstarten. Raadpleeg
de handleiding voor alle andere procedures of als deze stappen niet duidelijk zijn.
Lees Veiligheidsfactoren in hoofdstuk 1 voordat u begint.

Goedgekeurde vloeistoffen: Benodigdheden om te beginnen:
Gefilterd/enkelvoudig gedestilleerd water (pH 7-8) Verstelbare steeksleutels
Gedeioniseerd water (maximaal 1 MQ-cm, gecompenseerd) Geschikte slang of leiding
Gedestilleerd water met biocide en inhibitor van Nalco Slangklemmen van de juiste grootte
Gedestilleerd water met chloor (5 ppm) Goedgekeurde vloeistof

50/50 laboratoriumkwaliteit EG/water
50/50 laboratoriumkwaliteit PG/water

SIL 180 SIL 200

Laat baden gedurende 24 uur bij kamertemperatuur rechtop staan voordat u begint. Op
die manier kan de smeerolie teruglopen in de compressor.

* De leidingaansluitingen voor externe circulatie zitten op de achterkant van het bad. E:I is de
retourstroom van de externe toepassing. @ is de uitlaatstroom naar de externe toepassing
(toevoerzijde). De aansluitingen zijn mannelijk, M16 x 1. Verwijder de moeren en platen om de
meegeleverde slangadapters van % inch, %2 inch, 8 mm of 12 mm te installeren. Qok zijn er
slangadapters van % inch MNPT en 7% inch MNPT meegeleverd. Deze worden voornamelijk
gebruikt voor snelkoppelingen.

Om schade aan de leidingen van het bad te voorkomen, dient een back-upsleutel van
19 mm te worden gebruikt bij het verwijderen/installeren van de externe aansluitingen.

e Zorg ervoor dat de afvoerpoort van het reservoir aan de voorkant van het bad is gesloten en
dat alle leidingaansluitingen goed zijn aangesloten. Zorg er ook voor dat alle resten grondig zijn
verwijderd voorafgaand aan het vullen.

e Plaats de containers in het bad voordat u gaat vullen, om morsen te voorkomen.

e Vul het reservoir langzaam tot een niveau tussen de vullijn MIN en de juiste vullijn MAX.

e Plaats de circuitbeveiliging aan de achterkant van het bad in de I-positie als de voedingskabel
is aangesloten.

e Op het scherm ziet u nu: e Daarna verschijnt het display
voor de installatiewizard.

1ermo

Setup Wizard
Loading....
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¢ Raak de installatiewizard aan om de taal weer te geven. Raak de pijl naar boven/beneden
aan tot de gewenste instelling wordt weergegeven en raak daarna | Next » aan om de

selectie op te slaan en verder te gaan naar de andere schermen of raak ¢Back| aan
om terug te gaan naar het vorige scherm.
e (Chinees

e Engels
e Frans
o Duis
¢ ltaliaans
e Japans

e Spaans

Geef uw bad een
naam van maximaal
20 tekens.

De naam identificeert
het bad als bestanden
downloadt.

® Na een paar
seconden wordt
het scherm
Power (Voeding)
weergegeven.

Power Settings Home Service
(Voeding) (Instellingen) (Startpagina)

° Raak & aan, indien gewenst, om het bad te starten of raadpleeg de handleiding om de
instellingen van het bad aan te passen.

° wordt vervangen door @ . Raak éa | aan als u het bad wilt stoppen.
e Controleer na de start alle leidingaansluitingen op lekken.

e Pas het HTC-veiligheidsapparaat (Uitschakeling bij Hoge Temperaturen) aan, raadpleeg hiervoor
de handleiding.

Thermo Scientific
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Chapter 2 General Information

Description

All Thermo Scientific VersaCool™ Refrigerated Bath Circulators can pump to an external system.
All have a digital display and easy-to-use touchscreen, five programmable set point temperatures,
acoustic and optical alarms, and offer adjustable high temperature protection.

Intended Use

Intended use is to provide heating, cooling or constant temperature to applications placed into
the reservoir and/or pumped to an external application in accordance with all the procedures and
requirements stated in this manual.

Intended for use in a laboratory environment, on a bench top only.

Typical lab applications include:

Analytical Instrumentation Lasers
General Laboratory Cooling Condensers
Rotary Evaporators Bio-reactors
Microscopes Histology

The serial tag on the rear identifies the bath, its electrical requirements and the refrigeration data.

VersaCool | 2-1
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Specifications

Process Fluid Temperature °C -20t0 150
Range °F -4 10 302
Ambient Temperature °C 1010 40
Range °F 5010 104
Internal Bath Stability °C
Water +0.03
EG/Water +0.06
PG/Water +0.05
Cooling Capacity watts 425
Heating Capacity watts
115V 1200
230V 2000
Bath Volume liters 7.0
gallons 1.8
Bath Work Area Dimensions
D xWxL)cm 155x%x17.3x29.9
inches 6.0x6.8x11.7
Net Weight kg 36
b 80
Pumping Capacity
Max flow rate (Ipm/gpm) 14.5/3.8
Max pressure (mbar/psi) 1200/17.40

Electrical 100-120 /50 or 60
Requirements (VAC/Hz) or
(Voltage +10%) 200-240 /50 or 60
Interfaces Remote Sensor Port Bluetooth
Micro USB Ethernet
USB Smart-Vue
RS232 RS485 Multifunction I/0 Port
Compliance CE cULus
RoHS WEEE

Maximum Relative Humidity °C
(Non Condensing)°F

80% for temperatures up to 31°(88°F)
decreasing linearly to 50% relative humidity at 40°C (104°F)

Operating Altitude meters Sea Level to 2000
feet Sea Level to 6560
Overvoltage Category Il
Pollution Degree 2
Degree of Protection IP20
R134A Refrigerant kilograms 0.18
ounces 6.35
Storage Temperature Range °C -25to +60
°F -13 1o +140
Location of Use Indoor only

Specifications obtained at sea level using water (above +5°C to +90°C) or a fluid with a specific heat of

2.3 kJ/kg-K or 0.55 Btu/Ib-F (less than 5°C) as the recirculating fluid at a +20°C to +24°C (unless otherwise
specified) ambient condition, at nominal operating voltage. Other fluids, process or ambient temperatures,
altitude or operating voltage will affect performance. Pump specifications are nominal values of +10%.
Reduce work area depth to 10.3 cm (4 inches) when using silicon oil.

* Thermo Fisher Scientific reserves the right to change specifications without notice.
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Cooling Capacity

800
700 ..
600 Water =
Pump Speed = 100%%
500 / .~ | EG/Water Pump Speed = 40%
ya PG/Water Pump Speed = 40%

Watts

” s
300 S

200

100

-20 0 20 40 60 80 100
Temperature °C

Specifications at sea level using at a +20°C ambient condition, at nominal operating voltage. Other fluids,

process or ambient temperatures, altitude or operating voltage will affect performance. The bath was
operating with the lid closed and no heat load lid or any external circulation.

Minimum temperatures are only achieved with the above conditions. If your conditions vary from above,
minimum temperature will most likely not be achieved.
¢ Thermo Fisher Scientific reserves the right to change specifications without notice.

Pumping Capacity, Water

0.0 0.5 1.0 15 2.0 25 3.0 3.5 4.0 gpm

PSI mBar
20 - 1400
Set Point 20°C
16 — 1200 \\ Pump Speed
m A =100%
— 1000 B = 80%
e
2, \\ \\ A g: 60:/‘,
g — 800 \\ =40%
B
g [~ 600 F——g \\
— 400 ~ \\
| — \
1 200 —— 0D ~ Q >
\\ \\ \
0.0 2.0 4.0 6.0 8.0 100 120 14.0 16.0 Ipm
T
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General Information

Pressure

Pumping Capacity, 50/50 EG/Water

Pressure

PSI mBar
— 1200
16 Set Point -10°C
_ 1000 \ Pump Speed
\ A =100%
\N B =89.3%
12 g0 Q C=67.7%
\ \ D = 56.9%
B E = 40.0%
— 600 I \
8 | €N \
L \‘ _ \\\\\
- \ \ \
— —
0.0 2.0 4.0 6.0 8.0 10.0 Ipm
| | |
[ [ [ [ [
0.0 05 1.0 1.5 2.0 25 gpm
Flow

Pumping Capacity, 50/50 PG/Water

PSI

12 —

mBar

1000

800

200

Set Point -10°C
Pump Speed
N A =100%
\ B = 89.3%
A C=78.4%
D =67.7%
B E =56.9%
\ D F = 40.0%
C
N ~
\ \
S —
0.0 20 4.0 6.0 8.0 Ipm
] ] ] J
| | | |
0.0 0.5 1.0 1.5 20 gpm
Flow
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Time to Temperature, Water
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Time to Temperature, EG/Water 50/50
100

80

L~

A
60 B/ /

7k [ -
Max Fill
/ / D E Pump 100%
40 ” A e A =230V
/ 7 / B = 208V
G =200V
20 // e D =115V
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Temperature (°C)
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Time (Minutes)

Time to Temperature, EG/Water 50/50

100

80

Max Fill
60 Pump 100%
All voltages

40

Temperature (°C)

20

0 100 200 300 400
Time (Minutes)
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Time to Temperature, PG/Water 50/50
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Chapter 3 Installation

Bath Installation

The bath is designed for continuous operation and for indoor use.

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

Baths should be left in an upright position for 24 hours at room temperature before
starting. This will ensure the lubrication oil has drained back into the compressor.

Ventilation

Inadequate ventilation will result in excessive internal bath temperatures that may result in system
shutdown and component failures.

Operating with water up to 90°C and up to 40°C ambient, or Silicon Qil up to 150° and up to
35°C ambient, requires a minimum clearance of O inches on one side, open on the other side and
6 inches on the rear.

Operating with Silicon Oil above 125°C and 35°C ambient or above requires a
minimum clearance on one side of 12”, open on the other side and 6” in the rear.

Minimum Clearance

A=6"(15.2cm)

B=0"

B = 12" (30.5 cm) for Sil Qil
above 125°C and 35°C
ambient or above

C = Must be open
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A CAUTION

A CAUTION
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Electrical Requirements

Refer to the nameplate on the rear of the bath for specific electrical requirements.

The bath is intended for use on a dedicated outlet.

The bath 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.

EN 61000-3-11 Gompliance: This equipment complies with EN/IEC 61000-3-11 provided that
main power system impedance ( Zmax ) is less than or equal to 0.10Q) + j0.06() at the interface
point between the user’s supply connection and the public system. Consult with the local supply
authority if necessary for system Zmax determination.

The circuit protector on the rear of the bath is designed to protect the bath's internal components.

Note If the circuit protector activates allow the temperature to cool before resetting. Restart the
bath. Contact us if the circuit protector activates again.

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

Ensure the cord does not come in contact with any of the plumbing connections,
reservoir contents or tubing.

Note Before inserting the electrical cord into the connection ensure the circuit protector is in the
0 (off) position.

Once the cord is connected to the bath, connect the other end to the main power source.

Thermo Scientific
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Connectivity

Never apply line voltage to any of these connections.

This connection located on the rear of the bath is used to accommodate a temperature monitoring
probe including the optional Smart-Vue system probe.

Remote Temperature Sensor

The remote temperature sensor on the rear of the bath requires a 4-pin connector that must mate
to a LEMO # ECP.1S.304.CLL. The bath uses a 3 wire sensor, but a 4 wire sensor can be used
(pins 3 and 4 are interconnected in the control head). The pin-out is:

Pin1and 2 = Pt100 + Pin 3 and 4 = Pt100 -

See Chapter 4 for instructions to enable the remote sensor.

Ethernet
Indicates the location of the standard RJ45 Ethernet connection for use with future
communication/control protocols.

Serial Communications

The RS232 9-pin connector on the front and rear of the bath are used to select and activate
serial communications. There is also a RS485 9-pin connector on the rear of the bath for use with
future communication/control protocols. See Appendix A for additional information.

RS232 RS485
Pin # Function Pin # Function
1,4,6-9 No connection 1-7 No connection
2 X 8 T+
3 RX 9 T-
5 GND = Signal ground
TX = Transmitted data from bath
RX = Received data to bath
-~
LN
Multifunction Port =

The 15-pin Multifunction port on the rear of the bath
has contacts for fault/warnings detection, remote on/

Ll L
off and can set and report temperature to your PLC. See ﬁ
Appendix B for additional information.
EESE EEEEN
T T T ——
Auto Refill !ﬂ
ENEEE
Indicates the location of the connection for the optional .E
auto refill accessory.
e
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In addition there are USB, RS232 and MicroUSB connections located on the front of the bath.

The USB connection is used for data upload, e.g., firmware upgrades, user ramping programs,
and data download, e.g., data logging and user defined ramping programs. It will be used with
future communication/control protocols.

The RS232 and MicroUSB connections will also be used with future communication/control
protocols.

Mobile Communications

The VersaCool Mobile App can use any i0OS or Android smart phone or tablet to control and
monitor up to seven VersaCool baths. Mobile communications is enabled when the circuit
protector on the rear of the bath is in the I position. See Appendix C for additional information.

Lid Reversal/Removal

To remove or reverse the lid slide the tab on the side of the lid to the unlocked position and then lift
the lid. Once reversed and properly positioned use the tab to lock the lid into place.

all )] @ @ [ )]s

Locked Unlocked

3-4 | VersaCool Thermo Scientific



Installation | Chapter 3

External Circulation

The plumbing connections for external circulation are located on the rear of the bath.

is the return flow from the external application. E} is the outlet flow to the external
application (supply side). The connections are male M16 x 1. Remove the union nuts and plates to
install the supplied 4", 2", 8 mm or 12 mm hose barbs. Also supplied are % MNPT and
15" MNPT hose barbs used primarily with quick disconnects.

Note When not using external circulation the plumbing connections must be capped.

Note To prevent damage to the bath's plumbing, use a 19 mm backing wrench when removing/
installing the external connections.

Thermo Scientific VersaCool | 3-5



Chapter 3 | Installation

A WARNING

A WARNING

A CAUTION
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A CAUTION
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Approved Fluids

Only use the approved fluids listed in this manual.

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

Ensure, when selecting the heat transfer fluid, that no toxic gases are generated.
Inflammable gases can build up over the fluid during usage. Other than water,
handle and dispose of approved fluids in accordance with the fluid manufacturer's
specification and/or the fluid's Safety Data Sheet (SDS).

To set the fluid temperature alarms, use the bath's menu selection to identify the fluid,
see Chapter 4.

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

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

Ensure the over temperature cut-off point is set lower than the fire point for the heat
transfer fluid selected.

The highest working temperature, as defined by the EN 61010 (IEC 1010), must be
limited to 25°C below the fire point of the fluid.

Refer to Chapter 4 for fluid set point ranges.

Water, Distilled Water or Deionized Water (1 MQ-cm maximum)
Normal tap water leads to calcareous deposits necessitating frequent bath decalcification.

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

Well or municipal water should not be used unless it has been tested by a lab to meet the
minimum requirements shown on the next page. The primary risks of using untested and
untreated tap water are corrosion caused by an out of range pH value and/or the concentration of
dissolved solids, and those dissolved solids precipitating out of solution and forming scale.
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Water Quality and Standards

Process Fluid Permissible (PPM) Desirable (PPM)
Microbiologicals
(algae, bacteria, fungi) 0 0
Inorganic Chemicals
Calcium <25 <0.6
Chloride <25 <100
Copper <13 <10
0.020 ppm if fluid in contact with aluminum
Iron <0.3 <01
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 may become so extensive
that refrigerant will leak into the reservoir.

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

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

Advantages | Disadvantages

Readily available Can support bio-growth

Great capacity to carry heat Evaporates readily at top of temperature range

Low viscosity Corrosive to ferrous metals

Compatible with many materials pH needs to be maintained

Distilled water is sterile Distilled and DI water need to be tested
Distilled and DI water must be purchased or require
specialized equipment to produce on site
Deionizing does not guarantee sterility
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Chlorine

Short term usage of tap water may not cause any adverse affects on the bath 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.

Nalco
We recommend Nalco algaecide/corrosion inhibitor for applications with aluminum and/or where
biological growth is a concern.

50/50 Laboratory Grade Ethylene Glycol with Water, by volume
50/50 Laboratory Grade Propylene Glycol with Water, by volume

Glycols are the most common freeze-point suppressant. Note Low-end temperatures using
50/50 EG/Water or 50/50 PG/Water were achieved using lower pump speeds.

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

Advantages | Disadvantages
Wider temperature range than water alone Does not remove heat as well as water alone
Low cost and readily available The viscosity goes up as the temperature goes down (PG
is more viscous than EG at lower temperatures)
Good capacity to carry heat Can support bio-growth
Low viscosity Evaporates readily at top of temperature range
Compatible with many materials Can become corrosive without inhibitor

Sterile (PG is Less toxic/safer to use, easier to dispose pH needs to be maintained to prevent corrosion
of than EG)

Toxic - needs to be handled and disposed of with care

Thermo Scientific
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Silicon Qil (Sil 180, Sil 200)

Silicone oil comes in a variety of viscosities and temperature ranges. The higher-viscosity silicone
oils typically also have a higher fire point and work well at temperatures that cannot be achieved
with water (> 95°C). The lower viscosity silicone oils are intended for use below 0°C, where their
lower viscosity allows them to still be effectively pumped or circulated. Silicone oil can also be
used between 5 °C and 95 °C for applications that cannot use water.

Advantages Disadvantages

Wide temperature range Expensive

Low rate of evaporation Messy — fumes can create oil film

No bio-growth Disposal

Non-corrosive Can become corrosive without inhibitor

Widely compatible Not compatible with silicone hose or ABS plastic
Long life span (over 1 year) and negligible smell Immiscible in water (does not mix)

Additional Fluid Information

e Qther than water, do not use any approved fluid until you have read and understood the
manufacturer's instruction for use and the Safety Data Sheet (SDS).

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

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

e Avoid spattering on any of the circulating bath's components, always slowly add fluid. When
adding, point the opening of a container away from yourself.

e For proper ventilation, use a fume hood.
e Do not allow any ignition sources in the vicinity.
e When using oil:

Oil contaminated with water may effervesce when oil is heated above 100°C causing the
reservoir to overflow. In order to dry the oil, operate the bath at 100°C for one hour and then
at 105°C for another hour.

Clean and dry the reservoir and covers, especially gable covers. Any item placed in the
reservoir must also be dry.

Vacuum out reservoir, drain line and process lines.
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Tubing Requirements

Ensure none of the tubing comes in contact with the power cord.
Tubing is normally used to connect the pump to an external application.

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

Operating the bath at either the high or low end temperature limits will lead to similar
temperatures on the tube surface, this is even more critical with metal tubing.

e The required tube material depends on the heat transfer liquid used
e Tubes must not be folded or bent

e After prolonged use, tubes may become brittle or they may get very soft, check them on a daily
basis and replace if necessary

e Secure all tube connections using clamps

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

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

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

Connect the tubing using the supplied tube fittings. They are attached to the plumbing connections
with a supplied coupling nut.

Supplied Fittings:

M16 - to - 1/4" NPT (M) M16 - to - 1/2" NPT (M)
8mm Hose Barb 12mm Hose Barb
1/4" Hose Barb 1/2" Hose Barb

We highly recommend using foam rubber insulation on the tubing and the fittings.
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Metal tubing
Thermo Scientific metal tubing (stainless steel insulated) offers a particularly high degree of safety
and is suitable for both low and high temperatures/liquids.

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

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

Tubing is available in lengths of 0.5, 1.0 and 1.5 meters. Couplings for connecting tubes are also
available.

The smallest opening inside the metal tubes is 10 mm. The metal tubing is provided with coupling
nuts (M16 x 1, DIN 12 879, part 2) at either end.

Optional Auto Refill Accessory

\
The auto refill accessory attaches to the H connections on the rear of the bath. The
auto refill provides make-up fluid to replace bath fluid lost to evaporation, etc. It will require a
pressurized fluid source.
When make-up fluid is available and the bath is turned on, for normal operation the auto refill will

keep the reservoir fluid at the levels set using the bath's touchscreen, see Chapter 4. The auto
refill shuts off when the fluid reaches those levels, or if the bath is turned off.

Note The maximum input pressure rating is 150 psi.

Nitrogen Purge

Baths are equipped with nitrogen purge line and vent designed to accept a constant flow of dry
nitrogen into the reservoir. The nitrogen blankets the cooling fluid reducing fluid evaporation.

Connect your nitrogen line to the N2 1/8" OD tube on the rear of the bath.

Note Limit the pressure to no more than 3 PSI.
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Filling Requirements

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

Before using any fluid refer to the manufacturer’s MSDS and EC safety data sheets for
handling precautions.

To avoid spilling, consider fluid displacement when objects are placed in the reservoir.

Slowly fill the reservoir until the fluid is between the MIN and the water or oil MAX fill lines.
Note Operating the bath with the fluid below the MAX fill line will reduce cooling capacity.

Avoid overfilling, oil-based fluids expand when heated. The maximum fill when using
Silicon Qil is 6 liters (1.65 gallons).

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

Note Monitor the fluid level whenever heating the fluid.

Draining

Always drain the bath before moving or storing.

Before draining any fluid refer to the manufacturer’s MSDS
and EC safety data sheets for handling precautions.

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

Remove the lower front panel to expose the drain.

If desired, attach an 8 mm id tube on the drain.

Place a suitable receptacle underneath the drain.

Slowly turn the drain plug until flow is observed.

Note When the reservoir empties there is still 1/3 liter of fluid in the bath lines. To ensure all the
fluid is removed ensure the flow has totally stopped from the drain plug before closing.

e Use a wet-vac on the drain connection to remove 100% of the process fluid.
e When the flow stops close the drain plug.
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Initial Start Up

For initial start up refer to the Setup Wizard in the front portion of this manual.

Daily Start Up

Before starting, double check all connectivity, electrical and plumbing connections.

Do not run the bath until fluid is added to the reservoir. Have extra fluid on hand. If the bath does
not start refer to Chapter 6 Troubleshooting.

e Place the circuit protector located on the rear of the bath to the I position.

e The touchscreen momentarily displays:

SCIENTIFIC

Loading....

Note The bath may “click” as it loads.
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When loading is complete the Power touchscreen will appear.

22°¢

Temperature Set Point

This icon indicates the bath is using the internal temperature sensor. The procedure to

switch to the remote, , or outlet sensor, , is addressed later in this chapter.

@ This icon indicates the approximate reservoir fluid level.
i

* Touch @ to place the bath into the sleep mode, this causes the screen to go blank. Touch
any part of the blank screen to come out of the sleep mode.

The display also shows the process fluid temperature as well as the set point. The set point is the
desired process fluid temperature.

* Touch -8° | to start the bath. The -8° | icon becomes U | touch it to stop the bath.

Additional icons can be displayed but they are on only when that component is running/enabled.

gl This icon indicates the pump is running, it is always on when the bath is running.

iﬁiﬁ This icon indicates the heater is on, it flashes when the heater is cycling on and off.

% This icon indicates the refrigeration is on.

@ This icon indicates the timer, used to start/stop the bath at a specific time, is enabled.

This icon indicates a connectivity option is enabled.
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Touch one of the four icons on the bottom of the screen to operate and configure the bath.

Note The bottom boarder of the selected icon is highlighted with a green glow.

Power is used to bring up the screen needed to start and shut down the bath. It also
displays the process fluid temperature, set point (program name if a program is running),
temperature sensor and reservoir fluid level.

Settings is primarily used to configure the bath’s displays, €.g., date, time and language.

Home is primarily used to configure the bath’s operating values, e.g., set points, alarms,
fluid type and pump speed.

Service is primarily used to maintain/troubleshoot the bath, e.g., perform a calibration,
display error messages and reset factory values.

The screen can also display a keypad and keyboard.

The keypad automatically appears when a numerical
value needs changing. Touch the keys to enter the
desired setting and then touch OK to accept the value
and close the keypad. Touching 8 before touching OK
also closes the keypad but ignores the change.

Invalid entries turn red when OK is touched.

The keyboard automatically appears to enter/edit text.
Touch the keys to enter the desired text and then touch
Enter to accept the change and close the keyboard.
Touching before touching Enter also closes the

5
a8

keyboard but ignores the change.

When keypad and keyboard are used m and

always appear at the bottom of the display. You
must touch either m to save the change, or touch
E to not save the change, in order to return to the
previous screen.

VersaCool | 4-3



Chapter 4 | Operation

4-4 | VersaCool

Except for Full Screen Charting, if any screen is not touched for 60 seconds a status screen
appears. This screen displays the selected process fluid and the process fluid temperature.
Touching the status screen returns you to the previous display.

Wate

Changing the Set Point

Touch |28.00°C | to bring up the set point selection display.

SetPoint

Either touch | XXX°C | to bring up
the keypad to make changes or

touch gz \nextto the desired

preset set point to select it.

L | S8 Foind 2 l‘ Sai Foint § Touch m or m to return to

the Power touchscreen.

For set point ranges and how to
change the five preset set points
refer to Viewing/Changing a Home
Screen in this chapter.
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Touchscreen Displays

Touching any one of the four icons at the bottom of the screen brings up access to a lower level
of displays used to operate the bath. Some of the displays have additional lower levels.

24.29°C
Temperature Set Point

Settings

Service

BE o ©

Diagnostics Error Message Factory Reset
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Viewing/Changing a Settings Screen
Viewing/changing a Settings screen requires you touch E or m to exit the screen. Save
the change by touching E . To not save the change touch m .

Use the Date screen to view/
change the date.

MM DD  YYYY

July 26 2015

If a screen has a down arrow,
., touch it to remove the four
icons.

MM DD YYYY

July 26 2015

If desired, touch the up arrow,
|ﬁ —— L) 7, to display the four icons.

Use the Time screen to view/
change the time and format.
HRS  MINS FORMAT
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Use the Display screen to adjust
the screen intensity. Touch and drag
(O to the desired intensity. Touch @
to bring up the keypad to enter the
exact desired value.

The factory default is Max.

Note Low-end temperatures using
50/50 EG/Water or 50/50 PG/Water
were achieved using lower pump
speeds.

Use the Units screen to change the
displayed temperature scale,°C or °F.
The selected scale is highlighted in
green.

The factory default is °C.

Use the Language screen to change
the language displayed on the
touchscreen.

e Chinese e [talian

e English * Japanese
e French e Spanish
* German

The factory default is English.

Use the Resolution screen to
change the displayed temperature
resolution, 0.1 or 0.01. The selected
resolution is highlighted in green.

The factory default is 0.1.
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Use the User Access screen to
open or lock user access. Open
allows full access to all functionality.

Locked allows partial access to
only select a program or a pre-
determined set point. You cannot
change alarms, warnings or faults.

The factory default is Open.

To create a password and lock the bath touch Set/Reset and use the keypad to create a five digit
password and then touch OK. Reenter the password to confirm and then touch OK again.

To open the bath touch Open and enter the password. To re-lock the bath touch Locked and
enter the password. If you forget your password call us with the VersaCool’s serial number.

Use the Timer screen to set and
enable/disable the timer. Use it to
set the desired time for the bath to
turn on. The screen also displays the
current time.

When enabled the On indication
is green, when disabled the Off
indication is red.

The factory default is Off.

Use the Auto Restart screen to
enable/disable auto restart.

When auto restart is enabled and
the bath shuts down as a result
of a power failure, when power

is restored the bath automatically
restarts and operates at the saved
values. Gonsider any possible
risks before enabling.

The factory default is Off.
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Use the Sleep Mode screen to
enable/disable the sleep mode.
Once enabled, if the Status Screen
is showing and no icon is touched
for 60 seconds the screen will enter
Sleep Mode and powers down.
Touching the screen in Sleep Mode
returns it to the Status Screen.

The default is Off.

Use the PID screen to view/adjust
the bath’s heat PID values.

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

Factory preset values for water:
P=501=0.30and D =0.00

Use the Name screen to name your
bath. There is a 20 character limit.

The name identifies the bath when
downloading files.

The default is VersaGool 1.
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Viewing/Changing a Home Screen

Making a change requires you to save the change by touching m . To return to the previous
screen and not save the change touch .

Use the Set Points screen to verify/
adjust the set points and RTA. The
set point is the desired process fluid
temperature. Touch the desired SP
icon and then touch its value window
to bring up the keypad.

The factory default values are:
SP1 = 20°C, SP2 = 40°C,
SP3 = 50°C, SP4 = 70°C
SP5 = 95°C.

You cannot adjust the set point closer than 0.1° to either of the fluid’s system limits shown below.

The fluid is selected using the Fluid Type screen, see next page.

Set Point Temperature Range*

Approved Fluid | Altitude (meters/feet) | Range

Water <610/2000 +5°C 10 +90°C (+41°F to +194°F)
Water >610/2000 +5°C t0 +85°C (+41°F to +185°F)
Water >1370/4500 +5°C 10 +80°C (+41°F to +176°F)
PG/Water <1070/3500 -16°C to +90°C (3°F to +194°F)
PG/Water >1070/3500 -16°C to +85°C (3°F to +185°F)
EG/Water Al -18°C to +80°C (0°F to +176°F)

Sil 200 Al +20°C to +135°C (+68°F to +275°F)
Sil 180 Al -10°C to +150°C (14°F to +302°F)

*Maximum process fluid temperatures are limited based on altitude.

If the displayed temperature does not accurately reflect the actual temperature in the reservoir a
Real Time Adjustment (RTA) is required. The RTA can be set +10°C (+18°F).

Each set point has its own RTA.

As an example, if the temperature is stabilized and displaying 20°C but a calibrated reference
thermometer reads 20.5°C, set the RTA to -0.5°C. After you enter an RTA value allow the display
to stabilize before verifying the bath temperature. If display accuracy is required, we recommend
repeating this procedure at various set point temperatures and on a regular basis.
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Use the Alarms screen to set the
temperature warning and fault
limits and to enable/disable the
temperature and fluid level audible
alarms.

The speaker icon, 4))) , is visible
when the alarm is enabled. The mute
speaker icon, q») , is visible when
disabled.

Alarm default settings are determined by the fluid type, see Fluid Type screen.
High Temp Fault = +3 above maximum fluid temperature

High Temp Warning = +3 maximum fluid temperature

Low Temp Warning = -3 below minimum fluid temperature

Low Temp Fault = -3 below minimum fluid temperature

Use the Fluid Type screen to select
u‘ the desired fluid. The screen also
. displays each fluid’s temperature
Water PG/Water

prpied sil ol The factory default is Water.

(x]

If you change fluid type and the current set point is outside one of the new fluid type temperature
limits, a warning will appear asking “Do you want to change Fluid Type?”

Touching Yes brings up the current set point screen with a keypad to input the new set point.
Touching No returns the Fluid Type screen.

Note With Sil 200, heater power is reduced to 60% when connected to 230V.
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05:14:17

05:15:05

0.5 Min/Div

05:20:05

Use the Pump Speed screen to set
the desired pump speed percentage,
40% - 100%. Slide the button along
the bar or touch the button to type in
an exact speed percentage using the
keypad.

Note When Sil 180 or Sil 200 is the
selected fluid the pump speed range
is limited to 90% - 100%.

Use the Charting screen to view
a graphical display of the bath’s
performance.

Touch the temperature sensor and/
or Set Point window to display
them. Touch + and - to adjust the
displayed temperature range and/or
time interval.

Note The current time is displayed
on the right side of the display.

Note When running a program the
set point value changes in order to
meet the program’s step time to
temperature parameters.

Touch the Full Screen icon to

enlarge the screen.

Touch a to return to the above
display.
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Use the Program screen to CREATE
a program or DELETE, VIEW or RUN
a previously created program. (There
may be a screen delay while the
programs load.)

Touch the desired program’s name to

X L] (e ome | [ns 72} delete, view or run it.
. S

Define your program as a series of set points with a known period of time between each. Each
interval is one step of the program. Pay careful attention to the first part of your program. What
conditions must exist at the beginning of your process? For example, at the starting set point you
may wish to program an initial period of constant temperature to allow for thermal stabilization.

Also consider the bath's limitations when designing programs. Temperature or time parameters
which exceed the bath’s performance capabilities will result in unsatisfactory operation. If reaching
the ramp set point temperatures is important, you will have to operate the bath between the
desired set points and note the duration before programming the ramp.

It is possible to create a program calling for very rapid changes in temperature. Although the bath
may not be capable of producing such changes, it may be practical to program such steps as a
way to cause the fastest possible temperature change.

Touch CREATE to start building a
new program. There can be up to 10
Programs, each with up to 30 Steps.

Touch NEW to define a STEP.

For STEP 1 touch the vacant window
below START TEMP and enter the
desired value and then touch the
vacant window below END TEMP.
By default, the end temp for any

step becomes the start temp for

the following step. Changing the
start temp for the following step will
result in an error message when the

sfmfeafsf+Je]i =] program is saved.
Flajsjsje)i

Next enter the TIME. The maximum
duration for each STEP is 999
minutes (~16.5 hours).
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# OF LOOPS and LOOP TO STEP enables program step repetition. For example, after STEP 4
set the # OF LOOPS to 3 and LOOP TO STEP to 1. Once the program initially reaches the end of
STEP 4, it will loop back to STEP 1 (LOOP TO STEP) and run through STEPS 1 through 4 again. In
this instance the program will loop back three times. The entire sequence of steps will run a total
of four times. After the fourth time the program will sequence to STEP 5. The maximum number
of loops is 100. Enter 0 in both fields if looping is not required.

Note When using this feature ensure the loop end temperature agrees with the start temperature.
In this example, ensure the end temperature for Step 4 is the same as the start temperature for
Step 1 or you will receive a step error message when trying to save the program.

Touch NEW to create additional steps. Touch a STEP row to edit/delete it.

Variance is used to set a starting temperature range, the program starts when the fluid
temperature is within this range. For example, if the desired Start Temp is 25°C and the

Variance is set to 0.5°C, the program automatically starts only when the temperature is
between 24.5°C to 25.5°C.

The program has an optional Soak feature. When enabled, this feature pauses the program timer
until the temperature reaches set point, = variance. This assures the temperature reaches set
point for all the steps before the program continues to the next step.

Touch SAVE to save the program into the bath’s non-volatile memory.

Touch RUN to start the program and
bring up the Program Display.

i vae @ Note The program will not start until
L= the process fluid temperature is at
the START TEMP = the Variance.

Touch Full Screen to enlarge the
= display.

3
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Use the Gonnectivity screen
to select the desired option. The
respective icon will highlight.

Mobile communications is always
activated, see Appendix C.

Note You cannot save changes using
the touchscreen when Analog 10 is
enabled.

Touch the desired option in order to
configure its settings.

Baud Rate: 300, 600, 1200, 2400,
4800, 9600, 19200, 38400

Parity: Odd or Even

Data Bits: 7 or 8

Stop Bits: 1 or 2

Addresses: 1 to 99 (RS 485 only)

Refer to Appendix A for serial
communication protocol information.

Refer to Appendix B for details on
Analog 10.
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Use the Data Log screen to view/
adjust the data logging settings.

The factory default is Off.

On Off = User wants to start/stop Data Logging

Sample Rate = Time between data points (in seconds)

Collection Period = Total time the user wants Data Logging to run (in minutes)
Example:

Sample Rate = 30 seconds

Collection Period = 60 minutes

When the Data Logging is complete, the user will have 121 Data Points.

(121 includes the Data Point at “Time = Zero”)

Use the Data Transfer screen to
upload/download data files between
the bath and a storage device.
Uploading/downloading includes data
recording, error logs, charting data
and ramp data.

Touchscreen firmware upgrades can
also be uploaded.

File Location
Window

Successfully uploaded
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Use the Gontrol Probe screen to
select which temperature probe
monitors/controls the bath. Internal
is located in the bath, Outlet is
located on the external circulation
fluid out port. Remote is the sensor
at the application.

The factory default is Internal.

Selecting Remote allows you to set
fluid temperature limits Above and
Below the set point.

With limit on the VersaCool will

only operate within the set range
regardless of what is happening at
the external application. This is a
safety function and protects the bath
from trying to achieve undesirable
temperatures.

The factory default is 5°C.

Use the Auto Refill screen to enable
and configure the optional auto refill.
Touch Time Out (minutes) to

set the maximum time the option

will operate. Setting the time to 0
disables the option.

Note Turn the auto refill off before
adding or removing objects into the
bath’s reservoir.

Touch Level Selection for the auto
refill range of operation.

Note The auto refill uses the
selected fluid to determine the
Full level. Empty does not let the
reservoir run dry, there will still be
fluid in the reservoir.
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Viewing/Changing a Service Screen

Making a change requires you to save the change by touching m . To return to the previous
screen and not save the change touch E .

Use the Gonfiguration screen to
view the bath’s configuration. This
information cannot be changed.

x] D

. SN
high | — calibrate the Internal, Outlet and/or
_ Remote temperature sensor.
| Low e This procedure requires a calibrated
. reference thermometer.
Before starting ensure the selected
-[ Outiet || Remate | sensor is controlling the temperature

and that its RTAs is set to 0.
E ——— E Touch the desired sensor.

Use the Calibration screen to

FTEE U

Note To speed up the Internal calibration procedure drain the reservoir to the MIN fill level. For
accuracy place your reference thermometer at the rear of the reservoir, as close to the screen as
possible.

To calibrate the Internal or Remote sensor:

e Touch the Sp x value window to bring up the keypad and enter either the desired high or
desired low calibration temperature. Keep in mind the selected fluid temperature limits.

¢ Allow the Gurrent temperature to stabilize near the calibration temperature.

e Once stabilized, for three to five minutes, touch either High or Low value window and enter
the temperature displayed on your reference thermometer and then touch Gal on the right of
High or Low.

e Touch Sp x again and enter the other calibration temperature, repeat the procedure.
e Once both points are entered, touch m to complete the calibration.

Contact us if you need to calibrate the Qutlet temperature sensor.
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Use the Run Times screen to view
component total running time. This
information cannot be changed.

Use the Diagnostics screen to view
component status. This information
cannot be changed.

Use the Error Messages screen

to view component error messages.
This information cannot be changed
although you can clear all the
messages by touching Clear
Screen.
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Use the Factory Reset screen to
return the five stored set points, all
the alarms, the PID values and the
pump speed back to their factory
settings.

RESET |

Touch RESET and then Confirm or
Gancel the procedure.

This screen appears once the reset
is complete.
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High Temperature Cutout

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

In the event of a fault the bath shuts down and displays a fault message, see Chapter 6. Identify
and correct he cause of the fault must before restarting the bath. A primary reason for the HTC to
trip is a low reservoir fluid level.

The HTC is factory preset fully clockwise to the highest possible setting. To set the cutout start
the circulator and adjust the set point a few degrees higher than the highest desired fluid
temperature. Allow the circulator to stabilize at the temperature set point. Then, using a flathead
screwdriver, slowly turn the red dial counterclockwise until the circulator shuts down and the fault
message appears.

Before you can restart the bath it has to cool down a few degrees.

To restart the bath press the black reset ring surrounding the red dial. If Auto Restart is enabled
the bath restarts, if disabled use the Daily Start Up procedure.

Note We recommend periodically rechecking operation or if the bath is moved.
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A CAUTION
A CAUTION

Thermo Scientific

Chapter 5 Preventive
Maintenance

Laboratory Grade Ethylene Glycol (EG) is poisonous and flammable. Before performing
any preventive maintenance refer to the manufacturer’s most current SDS and EC
Safety Data sheet for handling precautions.

Disconnect the power cord prior to performing any maintenance.

Handle the bath with care, sudden jolts or drops can damage its components.

There are no user serviceable components within the bath's panels.

Condenser Fins

In order to maintain cooling capacity, clean the condenser fins two to four times per year,
depending on the operating environment.

Switch off the bath circulator and unplug the power cord.

Clean the fins with compressed air.

Hoses

Inspect and tighten the external hoses and clamps daily.

Electrical Power Cord

Ensure any replacement cord is properly rated.
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Cleaning

C AUTI ON Wear protective clothing and take appropriate measures when handling the cleaning
A agent.

Before cleaning the bath's surfaces, to protect labels, the nameplate, electrical connections,
painted and plastic surfaces and to prevent the cleaning agent from entering through any vent
openings, mask off all areas except the reservoir.

Clean the bath's surface only with a soft cloth and warm water.

After time, the circulating bath's stainless steel surfaces may show spots and become tarnished.
Normal stainless steel cleaners can be used.

Clean the reservoir and built-in components at least every time the bath liquid is changed. Use
only water and a soft cloth.

A C AUTION Do not use scouring powder or any substance containing solvents.

The inside of the bath circulator must be kept clean in order to ensure a long service life. Quickly
remove substances containing acidic or alkaline substances and metal shavings as they could
harm the surfaces causing corrosion. If corrosion (e.g., small rust marks) occur in spite of this,
cleaning with stainless steel caustic agents has proved to be suitable. Apply these substances
according to the manufacturer's recommendations.

To clean the touchscreen use a microfiber cloth. For dirtier screens add a small amount of plain
water (soap is not necessary).
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Error Messages

HIGH TEMP

FAULT

An error message indicates an unusual condition. WARNING and FAULT error messages are a
result of exceeding one of the bath's Alarm limit settings (see Chapter 4), exceeding a sensor
factory preset safety value or a safety switch is activated. With either message the alarm, if
enabled, will sound.

In the case of a WARNING the bath, if running, will continue to run. Touch a to see if the
message clears and, if enabled, silence the alarm. If the limit was only temporarily exceeded the
message will not reappear.

In the case of a FAULT the bath will shut down but the screen will continue to flash the message.
Touch a to clear the screen and, if enabled, silence the alarm. Once the cause of the shut
down is identified and corrected, restart the bath. If the cause of the fault was not corrected the
message will reappear.
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Message

Error Messages
Cause/Action

HTC Fault

high temp protection limit exceeded

turn red dial full clockwise _ m

allow bath to cool down ‘

reset HTC by pressing black ring

restart the bath

reset HTC to desired setting, see Chapter 4

when operating at high temperatures ensure pump is in a high-speed range

if the HTC fault cannot be cleared, the bath must be serviced by an authorized Thermo
Scientific Temperature Control Service Technician.

High Temp Fault

adjustable high temp fault protection limit exceeded
check limit setting

check fluid selection

ensure bath has adequate ventilation

High Temp Warning

adjustable high temp warning protection limit exceeded
check limit setting

check fluid selection

ensure bath has adequate ventilation

Low Temp Warning

adjustable low temp warning protection limit exceeded
check limit setting
check fluid selection

Low Temp Fault

adjustable low temp fault protection limit exceeded
check limit setting
check fluid selection

High Fluid Level

high level protection limit exceeded
check fluid level
drain fluid, if required

Low Fluid Level

low level protection limit exceeded
check fluid level
check for leaks

Internal RTD Open

open internal temp sensor

Internal RTD Short

internal temp sensor short

Remote RTD Open

open remote temp sensor

Remote RTD Short

remote temp sensor short

RA RTD Open

open refrigeration temp sensor

RA RTD Short

refrigeration temp sensor short

RA RTD Temp Fault

check voltage supply
the refrigeration may need servicing

HPC Fault

high pressure protection limit exceeded
check for obstructions to air flow

the refrigeration may need servicing
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Known HMI Software Issues (Version 3D)

values do not update
when fluid type is
changed

Issue Action

Unable to update Manually adjust set point until fluid temperature matches the reference thermometer.
internal and external

RTA values

Temperature alarm Wait 15 seconds after changing fluid before accessing the Alarm screen.

Pump speed goes to
100% whenever fluid
type is changed.

Manually reset pump speed.

Programs start
immediately (doesn't
wait to get to the start
temp value)

Reprogram the start of the program to include time to get to the desired starting
temperature.

Long programs do no
complete

Split into smaller programs.

HMI locks up if error
message displayed for
greater than three
minutes

Recycle circuit protector on the rear of the bath.

Analog-10 calibration
does not work

None

Checklist

Bath will not start or shuts down
e Check display for error codes, see Error Displays in this chapter.

e Ensure stop wasn't accidently pressed.

e Ensure the circuit protector is in the on (1) position.

e Check the line cord connection to your power supply and at the bath.

e Make sure supply voltage is connected and matches the bath's nameplate rating +10%.

e Restart the bath.

No display

e Touch the screen, it may be in the Sleep Mode.

e Cycle the bath's circuit protector.

Temperature display reads 320°C
e Remote temperature probe selected but there is no probe attached to the bath.

e Attach a remote probe or select the internal temperature sensor.

All set points display 0°C
e Cycle the bath's circuit protector.

continued on next page
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Bath will not circulate process fluid
e Check the reservoir level. Fill, if necessary.
e Check the application for restrictions in the cooling lines.

e The pump motor overloaded. The pump's internal overtemperature overcurrent device shuts off
the pump causing the flow to stop. Possible causes are low fluid, debris in system, operating
bath in a high ambient temperature condition or excessively confined space.

e Allow time for the motor to cool down.
e Make sure supply voltage matches the bath's nameplate rating +=10%.

Inadequate temperature control

e Verify the set point.

 Make sure the condenser is free of dust and debris.

e Check the fluid concentration.

e Ensure bath installation complies with the site requirements in Chapter 3.
e Make sure supply voltage matches bath's nameplate rating +10%.

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

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

e Low-end temperatures using 50/50 EG/Water or 50/50 PG/Water were achieved using lower
pump speeds.

Program will not advance

e |f Soak is enabled the program will not advance until the process fluid temperature is at the
END TEMP = the Variance.

Unable to save a changes using the touchscreen
* Check the start up screen to see if the if the communication icon is on, |

n

e If it is on ensure Analog 10 is not enabled, 1. You cannot save a changes using the

———

touchscreen if Analog 10 is enabled. J

Please contact Thermo Fisher Scientific Sales Service and Customer Support if you need any
additional information, see inside cover for contact instructions.
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Testing the Safety Features

The safety features for high temperature protection and low liquid level protection must be
checked at regular intervals. We recommend checking at least twice a year or if the bath
circulator is moved.

High temperature protection
Note the pretest position of the arrow on the red dial.

Start the bath and, using a flathead screwdriver, turn the red dial counterclockwise until the bath
shuts down and an error message appears.

If the message does not appear or the bath does not shut down, or the message does not clear,
have the bath checked by a qualified technician.

Turn the red dial clockwise back to the pretest position.
Allow the bath to cool down before restarting.

To restart the bath press the black reset ring surrounding the red dial. If Auto Restart is enabled
the bath restarts, if disabled use the Daily Start Up procedure.

Low liquid level protection

With the bath on, insert a 1/16" diameter tool, approximately 6" long, into one of the small round
openings located at the rear of the reservoir. Slowly push down until the low level error message
appears and the bath shuts down. Remove the tool and then clear the error message.

Repeat the procedure using the other round opening.

If the message does not appear or the bath does not shut down, or the message does not clear,
have the bath checked by a qualified technician.
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High liquid level protection

With the bath on, slowly fill the reservoir above the max level mark until the high level error
message appears and the bath shuts down. Drain the reservoir to below the max level mark and
then clear the error message.

If the message does not appear or the bath does not shut down, or the message does not clear,
have the bath checked by a qualified technician.
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Communications Protocol

Note Currently serial communications is sent using only the connections on the rear of the bath.

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

Note NC protocol is required to use RS485 device addressing.

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

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

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

the Key Table.
©______.______________
Symbol Meaning
[B] Abinary value 0 or 1 (0 = Off, FALSE or Disable(d); 1 = On, TRUE or Enable(d)).
[CR] Carriage return — used as the termination character.
U] Text representing the units associated with a value.
V1 A value that can be requested in a read command or sent as part of a set command.
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Value: Read commands return analog [V] or bit [B] values or settings, set commands send
analog or bit settings. Read commands return values in the same displayed precision. Set
command messages missing the space character between the command and the setting are
rejected, as the user’s intent is unclear.

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

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

Note The inter-character time out (time between transmitted characters) is set to 15
seconds. Exceeding the time out will clear the receiver buffer and require the message to re

retransmitted.

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

responses.
Commands
All messages from master and slave are terminated with a carriage return [CR]
Command Description Master Sends Sample Slave

Response (echo off)*

Read Control Temperature with RTA RT [VICorF
Read Remote Temperature with RTA RT2 VICorF
Read Internal Temperature with RTA RT3 VICorF
Read Outlet Temperature with RTA RT4 VICorF
Read Set Point RS [VICorF
Read Set Point Preset 1 RS1 VICorF
Read Set Point Preset 2 RS2 [VICor F
Read Set Point Preset 3 RS3 VICorF
Read Set Point Preset 4 RS4 VICorF
Read Set Point Preset 5 RS5 [VICorF
Read Internal RTA RIRTA VICorF
Read Internal RTA Preset 1 RIRTA1 VICorF
Read Internal RTA Preset 2 RIRTA2 VICorF
Read Internal RTA Preset 3 RIRTA3 VICorF
Read Internal RTA Preset 4 RIRTA4 VICorF
Read Internal RTA Preset 5 RIRTAS [VICor F
Read External RTA RERTA [VICorF
Read External RTA Preset 1 RERTA1 [VICorF
Read External RTA Preset 2 RERTA2 [VICorF
Read External RTA Preset 3 RERTA3 [VICorF
Read External RTA Preset 4 RERTA4 VICorF
Read External RTA Preset 5 RERTAS VICorF

* see Possible Response Messages on page A-5.
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Command Description Master Sends Sample Slave
Response (echo off)*
Read Temperature Units RTU [VICorF
Read Temperature Resolution RTR V]
Read High Temperature Limit RHT VICorF
Read High Temperature Fault RHTF VICorF
Read High Temperature Warning RHTW VICorF
Read Low Temperature Warning RLTW [VICor F
Read Low Temperature Fault RLTF [VICorF
Read Low Temperature Limit RLT VICorF
Read Proportional Heat Band Setting RPH V]
Read Integral Heat Band Setting RIH V]
Read Derivative Heat Band Setting RDH I\
Read Bath On Status RO [B]
Read Internal Control on Outlet Sensor RINTCTL V]
V=1 Internal Sensor,
V=2 Qutlet Sensor
Read External Sensor Enabled RE [B]
Read Auto Restart Enabled RAR [B]
Read Pump Speed RPS [V] (Vis 40 to 100 in %)
Read Fluid Selection RFLUIDTYP [V] Vis 0=H,0, 1=EG/H,0,
2=PG/H,0, 3=SIL 180, 4=5IL200
Read Firmware Version RVER V]
Read Firmware Checksum RSUM V]
Read Unit Fault Status RUFS [V1,V2,V3,V4]
See page A-4

* see Possible Response Messages on page A-5.
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Commands Table

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

Command Description Master Sends Sample Slave
Response (echo off)

Set Set Point SS V] 0K
Set Set Point Preset 1 SS1 V] 0K
Set Set Point Preset 2 SS2 V] 0K
Set Set Point Preset 3 SS3 V] 0K
Set Set Point Preset 4 SS4 V] 0K
Set Set Point Preset 5 SS5 V] 0K
Set Internal RTA SIRTA 0K
Set Internal RTA Preset 1 SIRTA1 [V] 0K
Set Internal RTA Preset 2 SIRTA2 [V] 0]
Set Internal RTA Preset 3 SIRTA3 [V] 0K
Set Internal RTA Preset 4 SIRTA4 [V] 0K
Set Internal RTA Preset 5 SIRTA5 [V] 0K
Set External RTA SERTA 0K
Set External RTA Preset 1 SERTA1 [V] 0K
Set External RTA Preset 2 SERTA2 [V] 0K
Set External RTA Preset 3 SERTA3 [V] 0K
Set External RTA Preset 4 SERTA4 V] 0K
Set External RTA Preset 5 SERTA5S [V] 0]
Set High Temperature Fault SHTF [V] 0K
Set High Temperature Warning SHTW [V] 0K
Set Low Temperature Fault SLTF [V] 0K
Set Low Temperature Warning SLTW V] 0K
Set Proportional Heat Band Setting SPH [V] 0K
Set Integral Heat Band Setting SH [V] 0K
Set Derivative Heat Band Setting SDH [V] 0K
Set Temperature Resolution STR [V] 0K
Set Temperature Units STUMVisCorF 0K
Set Bath On Status SO [B] 0K
Set Internal Control on Outlet Sensor SINTCTL [V] 0K
V=1 Internal Sensor, V=2 Outlet Sensor

Set External Sensor Enabled SE [B] 0K
Set Auto Restart Enabled SAR [B] 0K
Set Pump Speed SPS [V] 0K
Set Unit Fault Status (clear errors) SUFS 0K
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RUFS (Read Unit Fault Status)

This command returns 4 hex values (e.g., 00 00 00 B8) — bath on with pump, compressor and heater running.

hex B7 B6 B5 B4 B3 B2 B1 BO
1 0 0 0 0 0 0 0 1
2 0 0 0 0 0 0 1 0
4 0 0 0 0 0 1 0 0
8 0 0 0 0 1 0 0 0
10 0 0 0 1 0 0 0 0
20 0 0 1 0 0 0 0 0
40 0 1 0 0 0 0 0 0
80 1 0 0 0 0 0 0 0
Value Description of bits
B7 rtd1 open
B6 rtd1 shorted
B5 rtd2 open
Vi B4 rtd2 shorted
B3 rtd3 open
B2 rtd3 shorted
B1 remote rtd open
BO remote rtd shorted
B7 high temp fixed fault
B6 low temp fixed fault
B5 high temp fault
V2 B4 low temp fault
B3 high ra temp fixed fault
B2 HTC fault
B1 HPC fault
BO LLC fault
B7 low level warning
B6 high temp warning
V3 B5 low temp warning
B4 Auto Refill Timeout warning
B3 min step out of range warning
B2 - BO 0 (reserved)
B7 Bath on
B6 Bath Faulted
va B5 Pump Relay on
B4 Compressor Relay on
B3 Heating
B2 - BO 0 (reserved)
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Refer to Key table on page 1 for explanation of symbols and their meanings.

Examples:
Read Temperature: Set Set point;
Host Host
R | T|CR S| s 20| CR
Command | [CR] Command [V] [ [CR]
Bath: Bath:
210].(0] C]|CR 0 K CR
[V] [U] [ [CR] Command | [CR]
Accepted

Read Temperature 2:
Host | R | T | 2 |CR
Bath: f 2 o | . | 0o | C|[CR]

Set Set point to -22°C when minimum allowed is -20°C: Minimum allowed is [VMIN]

Host: | S| S -[2]2|CR
Bath: |F|A|TI|L - Ofu]t of f Rla|n|g|e|CR

Possible Response Messages

"OK" Command accepted OK

"FAIL" Service: Calibration failed

"FAIL - Invalid Setting" For a small set of discrete values like 1/0 (on/off); C/F
"FAIL - Out of Range" For continuous settings such as a set point

"FAIL - Password Required" Service: Must enter a password to use (e.g., set fan speed)
e Unknown command or not implemented
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SetPoint IN ‘Temp OUT Relay Status

Coov | [ o o0 |
Ca2oma | [wanroms | [ 00c |

[ Custom ] [LowTemp] [ 0.0°C }

Volt

Install your analog input/output
device to the 15-pin female
connector on the rear of the bath.

It is activated using the touchscreen.

Note You cannot save changes using
the touchscreen when Analog I/0 is
enabled.

Use the SetPoint IN and Temp OUT
screens to select the analog input
and DAC output scaling to meet the
application's needs.

The VersaCool supports three
standard analog interface types and
defaults using the following scaling:
mV 10mv/°C where 0V = 0°C, e.g.,
50mV = +5°C, -100mV = -10°C
Volt where Ov — 10v = the bath's
operating range (-20°C to +150°C)
mA where 4ma — 20ma = the bath's
operating range (-20°C to +150°C)
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Use Custom to change the factory
defaults and enter your own ranges
for any of the three options. The
factory defaults are:

mA where 4ma — 20ma = the
bath's operating range (-20°C to
+150°C)

Volt where Ov — 10v = the bath's
operating range (-20°C to +150°C)
mV 10mv/°C where 0V = 0°C, e.g.,
50mV = +5°C, -100mV = -10°C

Use the Relay Status screen to

i select the desired error(s).

Relay 1 Relay 2

Any Fault Any Fault

Low Level Fault Low Level Fault

Low Temperature Low Temperature
High Temperature High Temperature
Low Level Warning Low Level Warning
Pump/Unit Shutdown Pump/Unit Shutdown
RA Shutdown RA Shutdown

Limit Fault Limit Fault

Sensor Fault Sensor Fault
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Never apply line voltage to any of the connections.

Analog 10 Connector Pinout

Pin Name Notes | Definition
1 Digital ground Common round connection for pins 12, 13 and 14
2 Not used
Dry Relay Contact: Reference to pin 11.
3 Low level 1 Closes if either level switch is in the “low” position for more
than 1 second.
) y y : i .
4 Configurable relay 2 1 Dry Relay Contact Reference to pin 11 _
Closes when any configured fault or warning occurs.
Dry Relay Contact: Reference to pin 11.
5 Pump on 1 ) )
Closes when pump is turned on. opens when pump is off
6 Analog ground Common for analog signals (pins 2, 7 and 15)
Reservoir temp out or remote Analog Voltage Output: Reference to pin 6.
7 sensor temp if remote temp 2
sensor enabled
Dry Relay Contact: Reference to pin 11
8 High level 1 Closes if level switch is in the high position for approximately 1
second or more.
9 Configurable relay 1 1 Dry Relay Contact: Reference to pin 11
(normally open) Closes when any of the configured faults occur.
10 Configurable relay 1 1 Dry Relay Contact: Reference to pin 11
(normally closed) Complement of pin 9 (open when pin 9 is closed).
1 Relay common Common for all relay contacts (pins 3, 4, 5, 8, 9, 10).
12 Not used
13 Remote set point enabled 3 Connect tq pin 1 to allow the get point to be changed remotely
through pin 15 Remote set point.
Connect to pin 1 to turn bath on. Disconnect to turn bath off.
14 Remote start 3 Note: Pins 1 and 12 must be connected to allow operation from
this pin.
15 Remote set point 2,4 Analog Voltage Input: Reference to pin 6.

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. These ranges are set by the user.

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

Note 4: Remote set point must be enabled, pin 13
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When making your connection to the VersaCool Analog I/0 connector, in order to comply with
the EMC directive:

e Use a shielded 10 cable
e Connect the remote end of the cable shield to earth ground.
e (Connect cable shield to VersaCool end connector.

A0 15-pin D-sub 15 conductor cable with shield

JA\

Connect shield to VersaCool connector Connect shield to earth ground

/]
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Communications

The VersaCool Mobile App can use any iOS™ or Android™ smart phone or tablet to control and monitor
up to seven VersaCool baths. Mobile communications is enabled when the circuit protector on the
rear of the bath is in the I position.

The Mobile App allows you to turn multiple VersaCools on/off, view their fluid temperature at the bath's
selected probe, enter custom set points, select preset set points, view alarm statuses, turn alarm audio

on/off, and monitor a chart for up to seven baths.

After start up touch the red dot and the mobile app will locate any powered VersaCools within range. A
spinning circle appears when the search is underway.

arizon T

Canoel

Bn+SH 1547

B +SA 24BB

B3R 1501

1515 AR

Blustooth Devices

B TN ED Once activated the mobile app will
search for and then list all found
Bluetooth Devices. The list includes the
VersaCool's Bluetooth address.

Note A VersaCool cannot be selected
by more than one mobile device at a
time.

A message appears if no bath is found.

2:20 PM

VersaCool Mobile

Logic FW Ver. xxxxxxx.xx
Vi Ve XX

Bluetooth MAC 0080254824BB

If you are not sure which baths are on the list
refer to the VersaCool's Configuration display
to identify its Bluetooth MAC address.
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£ VersaCool Mobik VersaCool Details
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e
-
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Touch the desired bath's name to dis-
play a drop down showing the bath's
address, pump status, last recorded
reservoir fluid temperature, current set
point and current time and date, bath
reservoir fluid temperature, set point
and alarm history.

This display will also indicate any
alarms. Touch the alarm to remove it
from the display.

Note You cannot clear the alarm using
the device. For safety, the alarm can
only be cleared at the bath.

Touch to start the bath.

The red bar will turn green and now
display , see below .

I Enter custom SP [l
up the keypad used to change the set
point. Touch
to select a preset set point. SP 1-5
are the same set points stored on the
displayed VersaCool.

Note These preset set points can only
be selected, not changed, using the
mobile app.

Touching stops the bath.

Touch < VersaCool Mobile at the
top-left of the display to return to the
list of available baths. Use this list to
activate/deactivate any of the displayed
baths. See next page.
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®0000 Verizon = 2:28 PM 7 3 90% .
VersaCool Mobile (+)
() BM+SR 2488
20.1°C PUMP RUNNING
Current SP: 20.1°C
(@ BM+SR 1547
22.83°C PUMP STOPPED
Current SP: 20.00°C
@™
*e000 Verizon & 2:20 PM 3 90% -

i
b

]

o ¥

Icon Descriptions
Number of alarms that have gone off
PUMP RUNNING
Pump is running and has no alarms

PUMP RUNNING

Pump is running and has at least one alarm

PUMP STOPPED

Pump is stopped and has at least one alarm

PUMP STOPPED

Pump is stopped and has no alarms
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Touch |, sruments 0 Dring up a list of
all the baths currently connected to
your mobile device, their reservoir fluid
temperatures and their statuses.

Touch 'info  to bring up a list of Icon
Descriptions.
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Results 10/7/15, 2:31:23 PM
BM+SR 24BB Temperature 2
20.10°C 20.12°C
BM+SR 1547 Temperature %

° 0
20.00°C 22.83°C

Touch to bring up a graphical

) Chart
display of the bath's performance.

The chart feature displays up to 30
minutes of past performance. 0 minutes
is on the right, 30 minutes is on the left.

Each bath is identified with a different
color.

Touch to toggle between displaying
that bath or not.

Note Any break in the chart indicates
where connectivity was lost.

Touch o to pause charting.

Touch < to send the displayed image
as a screen shot over e-mail oras a
text message (as long as the device is
connected to your network).

Rotate your mobile device to bring up a full screen display, see below.

Pinch and drag any portion of the chart to zoom in.

Note The chart data is for display purposes only, it is not permanently stored on the mobile device. If you
wish to access historical data you must download the data directly from the VersaCool (e.g. USB stick,

communication port).
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Temperature (°C)
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#0000 Verizon = 1:42 PM 7} 94% >
£ Chart
Set chart min. temp. 0.0
Set chart max temp. 100.0
B
#0000 Verizon & 1:42 PM 7} 94% >
Chart 0O<u
5800}
£ 60.0 %
K] i
g 4007
& 2007 .
007
30.0 200 10.0 0.0
Time (minutes)
Results 10/7/15, 1:42:50 PM
BM+SR 24BB

20.10°C
—

Cancel

Ok

Temperature
22.09°C
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Touch 'n' to display the chart's tem-
perature settings.

You can select the desired temperature
scale, Fahrenheit or Celsius.

Touch the displayed min or max temp
value to bring up the keypad you use to
make changes.

If desired, touch and hold the bath's
name to bring up the swatch used to
change its colar. Touch the desired
color.

Cancel or Ok your selection.
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0000 Verizon 3G 8:33 AM 7 3 80% W
VersaCool Mobile (+)
(@ VersaCool 2
22.3°C ~ PuMP STOPPED
Current SP: 24.0°C
(@ BM+SR 1547
22.64°C PUMP STOPPED
Current SP: 20.00°C
A
#0000 Verizon = 2:34 PM 3 89% -
£ VersaCool Mobile Instrument Settings
Rename
Look in the Settings menu on your VersaCool to find the BMSR number that matches.
BM+SR 24BB
Audible Alarm ()
Connected b
Remove from list @

Touch

on the right of the desired

bath to display its Instrument Settings.

Use this display to rename the bath,

enable/disable its audible alarms, con-
nect/disconnect the bath and/or remove

it from the active list.

Note Changing the name only affects
how it appears on your mobile device.

It does not change the name at the bath

itself.
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GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor
Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY
APPLICABLE LAW.

The Open Source code used in the development of this product will be provided for a period of 3-years from date of purchase to the
original purchaser provided they supply Thermo Fisher Scientific with the applicable serial number for the product the Open Source code is
being requested for.

[This is the first released version of the Lesser GPL. It also counts as the successor of the GNU Library Public License, version 2, hence
the version number 2.1.]

Preamble

The licenses for most software are designed to take away your freedom to share and change it. By contrast, the GNU General Public Licenses are
intended to guarantee your freedom to share and change free software--to make sure the software is free for all its users.

This license, the Lesser General Public License, applies to some specially designated software packages--typically libraries--of the Free Software
Foundation and other authors who decide to use it. You can use it t0o, but we suggest you first think carefully about whether this license or the
ordinary General Public License is the better strategy to use in any particular case, based on the explanations below.

When we speak of free software, we are referring to freedom of use, not price. Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for this service if you wish); that you receive source code or can get it if you

want it; that you can change the software and use pieces of it in new free programs; and that you are informed that you can do these things.

To protect your rights, we need to make restrictions that forbid distributors to deny you these rights or to ask you to surrender these rights. These
restrictions translate to certain responsibilities for you if you distribute copies of the library or if you modify it.
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For example, if you distribute copies of the library, whether gratis or for a fee, you must give the recipients all the rights that we gave you.You
must make sure that they, too, receive or can get the source code. If you link other code with the library, you must provide complete object
files to the recipients, so that they can relink them with the library after making changes to the library and recompiling it. And you must show
them these terms so they know their rights.

We protect your rights with a two-step method: (1) we copyright the library, and (2) we offer you this license, which gives you legal permission
to copy, distribute and/or modify the library.

To protect each distributor, we want to make it very clear that there is no warranty for the free library. Also, if the library is modified by some-
one else and passed on, the recipients should know that what they have is not the original version, so that the original author's reputation will
not be affected by problems that might be introduced by others.

Finally, software patents pose a constant threat to the existence of any free program. We wish to make sure that a company cannot effectively
restrict the users of a free program by obtaining a restrictive license from a patent holder. Therefore, we insist that any patent license obtained
for a version of the library must be consistent with the full freedom of use specified in this license.

Most GNU software, including some libraries, is covered by the ordinary GNU General Public License. This license, the GNU Lesser General
Public License, applies to certain designated libraries, and is quite different from the ordinary General Public License. We use this license for
certain libraries in order to permit linking those libraries into non-free programs.

When a program is linked with a library, whether statically or using a shared library, the combination of the two is legally speaking a combined
work, a derivative of the original library. The ordinary General Public License therefore permits such linking only if the entire combination fits its
criteria of freedom. The Lesser General Public License permits more lax criteria for linking other code with the library.

We call this license the "Lesser" General Public License because it does Less to protect the user's freedom than the ordinary General Public
License. It also provides other free software developers Less of an advantage over competing non-free programs. These disadvantages are
the reason we use the ordinary General Public License for many libraries. However, the Lesser license provides advantages in certain special
circumstances.

For example, on rare occasions, there may be a special need to encourage the widest possible use of a certain library, so that it becomes

a de-facto standard. To achieve this, non-free programs must be allowed to use the library. A more frequent case is that a free library does
the same job as widely used non-free libraries. In this case, there is little to gain by limiting the free library to free software only, so we use the
Lesser General Public License.

In other cases, permission to use a particular library in non-free programs enables a greater number of people to use a large body of free
software. For example, permission to use the GNU C Library in non-free programs enables many more people to use the whole GNU operating
system, as well as its variant, the GNU/Linux operating system.

Although the Lesser General Public License is Less protective of the users' freedom, it does ensure that the user of a program that is linked
with the Library has the freedom and the wherewithal to run that program using a modified version of the Library.

The precise terms and conditions for copying, distribution and modification follow. Pay close attention to the difference between a "work based
on the library" and a "work that uses the library". The former contains code derived from the library, whereas the latter must be combined with
the library in order to run.
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GNU LESSER GENERAL PUBLIC LICENSE TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any software library or other program which contains a notice placed by the copyright holder or other
authorized party saying it may be distributed under the terms of this Lesser General Public License (also called "this License"). Each licenseg is
addressed as "you".

A "library" means a collection of software functions and/or data prepared so as to be conveniently linked with application programs (which use
some of those functions and data) to form executables.

The "Library", below, refers to any such software library or work which has been distributed under these terms. A "work based on the Library"
means either the Library or any derivative work under copyright law: that is to say, a work containing the Library or a portion of it, either verbatim
or with modifications and/or translated straightforwardly into another language. (Hereinafter, translation is included without limitation in the term
"modification".)

"Source code" for a work means the preferred form of the work for making modifications to it. For a library, complete source code means all the
source code for all modules it contains, plus any associated interface definition files, plus the scripts used to control compilation and installation
of the library.

Activities other than copying, distribution and modification are not covered by this License; they are outside its scope. The act of running a
program using the Library is not restricted, and output from such a program is covered only if its contents constitute a work based on the Library
(independent of the use of the Library in a tool for writing it).Whether that is true depends on what the Library does and what the program that
uses the Library does.

1. You may copy and distribute verbatim copies of the Library's complete source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate copyright notice and disclaimer of warranty; keep intact all the notices that
refer to this License and to the absence of any warranty; and distribute a copy of this License along with the Library.

You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Library or any portion of it, thus forming a work based on the Library, and copy and distribute such
modifications or work under the terms of Section 1 above, provided that you also meet all of these conditions:

a) The modified work must itself be a software library.

b) You must cause the files modified to carry prominent notices stating that you changed the files and the date of any change.

¢) You must cause the whole of the work to be licensed at no charge to all third parties under the terms of this License.

d) If a facility in the modified Library refers to a function or a table of data to be supplied by an application program that uses the facility, other
than as an argument passed when the facility is invoked, then you must make a good faith effort to ensure that, in the event an application does
not supply such function or table, the facility still operates, and performs whatever part of its purpose remains meaningful.

(For example, a function in a library to compute square roots has a purpose that is entirely well-defined independent of the application. Therefore,

Subsection 2d requires that any application-supplied function or table used by this function must be optional: if the application does not supply it
the square root function must still compute square roots.)
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These requirements apply to the modified work as a whole. If identifiable sections of that work are not derived from the Library, and can be
reasonably considered independent and separate works in themselves, then this License, and its terms, do not apply to those sections when
you distribute them as separate works. But when you distribute the same sections as part of a whole which is a work based on the Library, the
distribution of the whole must be on the terms of this License, whose permissions for other licensees extend to the entire whole, and thus to
each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; rather, the intent is to exercise the
right to control the distribution of derivative or collective works based on the Library.

In addition, mere aggregation of another work not based on the Library with the Library (or with a work based on the Library) on a volume of a
storage or distribution medium does not bring the other work under the scope of this License.

3. You may opt to apply the terms of the ordinary GNU General Public License instead of this License to a given copy of the Library. To do this,
you must alter all the notices that refer to this License, so that they refer to the ordinary GNU General Public License, version 2, instead of to this
License. (If a newer version than version 2 of the ordinary GNU General Public License has appeared, then you can specify that version instead if
you wish.)Do not make any other change in these notices.

Once this change is made in a given copy, it is irreversible for that copy, so the ordinary GNU General Public License applies to all subsequent
copies and derivative works made from that copy. This option is useful when you wish to copy part of the code of the Library into a program that
is not a library.

4. You may copy and distribute the Library (or a portion or derivative of it, under Section 2) in object code or executable form under the terms
of Sections 1 and 2 above provided that you accompany it with the complete corresponding machine-readable source code, which must be
distributed under the terms of Sections 1 and 2 above on a medium customarily used for software interchange.

If distribution of object code is made by offering access to copy from a designated place, then offering equivalent access to copy the source
code from the same place satisfies the requirement to distribute the source code, even though third parties are not compelled to copy the source
along with the object code.

5. A program that contains no derivative of any portion of the Library, but is designed to work with the Library by being compiled or linked with it,
is called a "work that uses the Library".Such a work, in isolation, is not a derivative work of the Library, and therefore falls outside the scope of
this License.

However, linking a "work that uses the Library" with the Library creates an executable that is a derivative of the Library (because it contains
portions of the Library), rather than a "work that uses the library". The executable is therefore covered by this License. Section 6 states terms for
distribution of such executables.

When a "work that uses the Library" uses material from a header file that is part of the Library, the object code for the work may be a derivative
work of the Library even though the source code is not. Whether this is true is especially significant if the work can be linked without the Library,
or if the work is itself a library. The threshold for this to be true is not precisely defined by law.

If such an object file uses only numerical parameters, data structure layouts and accessors, and small macros and small inline functions (ten

lines or less in length), then the use of the object file is unrestricted, regardless of whether it is legally a derivative work. (Executables containing
this object code plus portions of the Library will still fall under Section 6.)
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Otherwise, if the work is a derivative of the Library, you may distribute the object code for the work under the terms of Section 6. Any executables
containing that work also fall under Section 6, whether or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may also combine or link a "work that uses the Library" with the Library to produce a work
containing portions of the Library, and distribute that work under terms of your choice, provided that the terms permit modification of the work for
the customer's own use and reverse engineering for debugging such modifications.

You must give prominent notice with each copy of the work that the Library is used in it and that the Library and its use are covered by this
License. You must supply a copy of this License. If the work during execution displays copyright notices, you must include the copyright notice for
the Library among them, as well as a reference directing the user to the copy of this License. Also, you must do one of these things:

a) Accompany the work with the complete corresponding machine-readable source code for the Library including whatever changes were used in
the work (which must be distributed under Sections 1 and 2 above); and, if the work is an executable linked with the Library, with the complete
machine-readable "work that uses the Library", as object code and/or source code, so that the user can modify the Library and then relink to
produce a modified executable containing the modified Library. (It is understood that the user who changes the contents of definitions files in the
Library will not necessarily be able to recompile the application to use the modified definitions.)

b) Use a suitable shared library mechanism for linking with the Library. A suitable mechanism is one that (1) uses at run time a copy of the library
already present on the user's computer system, rather than copying library functions into the executable, and (2) will operate properly with a
modified version of the library, if the user installs one, as long as the modified version is interface-compatible with the version that the work was
made with.

¢) Accompany the work with a written offer, valid for at least three years, to give the same user the materials specified in Subsection 6a, above,
for a charge no more than the cost of performing this distribution.

d) If distribution of the work is made by offering access to copy from a designated place, offer equivalent access to copy the above specified
materials from the same place.

e) Verify that the user has already received a copy of these materials or that you have already sent this user a copy.

For an executable, the required form of the "work that uses the Library" must include any data and utility programs needed for reproducing the
executable from it. However, as a special exception, the materials to be distributed need not include anything that is normally distributed (in either
source or binary form) with the major components (compiler, kernel, and so on) of the operating system on which the executable runs, unless that
component itself accompanies the executable.

It may happen that this requirement contradicts the license restrictions of other proprietary libraries that do not normally accompany the
operating system. Such a contradiction means you cannot use both them and the Library together in an executable that you distribute.

7.You may place library facilities that are a work based on the Library side-by-side in a single library together with other library facilities not
covered by this License, and distribute such a combined library, provided that the separate distribution of the work based on the Library and of

the other library facilities is otherwise permitted, and provided that you do these two things:

a) Accompany the combined library with a copy of the same work based on the Library, uncombined with any other library facilities. This must be
distributed under the terms of the Sections above.
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b) Give prominent notice with the combined library of the fact that part of it is a work based on the Library, and explaining where to find the
accompanying uncombined form of the same work.

8. You may not copy, modify, sublicense, link with, or distribute the Library except as expressly provided under this License. Any attempt other-
wise to copy, modify, sublicense, link with, or distribute the Library is void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under this License will not have their licenses terminated so long as such parties
remain in full compliance.

9. You are not required to accept this License, since you have not signed it. However, nothing else grants you permission to modify or distribute
the Library or its derivative works. These actions are prohibited by law if you do not accept this License. Therefore, by modifying or distributing
the Library (or any work based on the Library), you indicate your acceptance of this License to do so, and all its terms and conditions for copying,
distributing or modifying the Library or works based on it.

10. Each time you redistribute the Library (or any work based on the Library), the recipient automatically receives a license from the original
licensor to copy, distribute, link with or modify the Library subject to these terms and conditions. You may not impose any further restrictions on
the recipients' exercise of the rights granted herein. You are not responsible for enforcing compliance by third parties with this License.

11.If, as a consequence of a court judgment or allegation of patent infringement or for any other reason (not limited to patent issues), conditions
are imposed on you (whether by court order, agreement or otherwise) that contradict the conditions of this License, they do not excuse you from
the conditions of this License. If you cannot distribute so as to satisfy simultaneously your obligations under this License and any other pertinent
obligations, then as a consequence you may not distribute the Library at all. For example, if a patent license would not permit royalty-free
redistribution of the Library by all those who receive copies directly or indirectly through you, then the only way you could satisfy both it and this
License would be to refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any particular circumstance, the balance of the section is intended to apply,
and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right claims or to contest validity of any such claims;
this section has the sole purpose of protecting the integrity of the free software distribution system which is implemented by public license
practices. Many people have made generous contributions to the wide range of software distributed through that system in reliance on consistent
application of that system; it is up to the author/donor to decide if he or she is willing to distribute software through any other system and a
licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this License.

12. If the distribution and/or use of the Library is restricted in certain countries either by patents or by copyrighted interfaces, the original
copyright holder who places the Library under this License may add an explicit geographical distribution limitation excluding those countries, so
that distribution is permitted only in or among countries not thus excluded. In such case, this License incorporates the limitation as if written in
the body of this License.

13. The Free Software Foundation may publish revised and/or new versions of the Lesser General Public License from time to time. Such new
versions will be similar in spirit to the present version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library specifies a version number of this License which applies to it and "any later
version”, you have the option of following the terms and conditions either of that version or of any later version published by
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the Free Software Foundation. If the Library does not specify a license version number, you may choose any version ever published by the Free
Software Foundation.

14. If you wish to incorporate parts of the Library into other free programs whose distribution conditions are incompatible with these, write to
the author to ask for permission. For software which is copyrighted by the Free Software Foundation, write to the Free Software Foundation;
we sometimes make exceptions for this. Our decision will be guided by the two goals of preserving the free status of all derivatives of our free
software and of promoting the sharing and reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY
APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE LIBRARY
"AS 15" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE LIBRARY IS
WITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY
WHO MAY MODIFY AND/OR REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL,
SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE LIBRARY (INCLUDING BUT NOT
LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE
LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Libraries

If you develop a new library, and you want it to be of the greatest possible use to the public, we recommend making it free software that
everyone can redistribute and change. You can do so by permitting redistribution under these terms (or, alternatively, under the terms of the

ordinary General Public License).

To apply these terms, attach the following notices to the library. It is safest to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least the "copyright" line and a pointer to where the full notice is found.

<one line to give the library's name and a brief idea of what it does.> Copyright (C) <year> <name of author>

This library is free software; you can redistribute it and/or modify it under the terms of the GNU Lesser General Public License as published by
the Free Software Foundation; either version 2.1 of the License, or (at your option) any later version.

This library is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU Lesser General Public License for more details.

You should have received a copy of the GNU Lesser General Public License along with this library; if not, write to the Free Software Foundation,
Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
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Also add information on how to contact you by electronic and paper mail.

You should also get your employer (if you work as a programmer) or your school, if any, to sign a "copyright disclaimer" for the library, if
necessary. Here is a sample; alter the names:
Yoyodyne, Inc., hereby disclaims all copyright interest in the library "Frob' (a library for tweaking knobs) written by James Random Hacker.

<signature of Ty Coon>, 1 April 1990
Ty Coon, President of Vice

That's all there is to it!
Nokia Qt LGPL Exception version 1.1

As an additional permission to the GNU Lesser General Public License version 2.1, the object code form of a “work that uses the Library”
may incorporate material from a header file that is part of the Library. You may distribute such object code under terms of your choice,
provided that:

(i) the header files of the Library have not been modified; and

(i) the incorporated material is limited to numerical parameters, data structure layouts, accessors, macros, inline functions and
templates; and

(iii) you comply with the terms of Section 6 of the GNU Lesser General Public License version 2.1.

Moreover, you may apply this exception to a modified version of the Library, provided that such modification does not involve copying
material from the Library into the modified Library’s header files unless such material is limited to (i) numerical parameters; (i) data

structure layouts; (i) accessors; and (iv) small macros, templates and inline functions of five lines or less in length.

Furthermore, you are not required to apply this additional permission to a modified version of the Library.
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Warranty

Thermo Fisher Scientific warrants electronic components for 36 months, 24 months on all other components, from
date of shipment the Thermo Scientific VersaCool Refrigerated Bath according to the following terms.

Any part of the bath 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 bath, including any defective part must be returned to an authorized
Thermo Fisher Repair Depot within the warranty period. The expense of returning the bath 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 bath. With respect to baths 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 bath that has been subject to misuse, neglect, or accident. This warranty does
not apply to any damage to the bath that is the result of improper installation or maintenance, or to any bath 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 bath 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 bath or adversely affect its operation, performance, or durability.

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

THE FOREGOING EXPRESS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING
BUT NOT LIMITED TO WARRANTIES OR MERCHANTABILITY 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
BATH, LOSS OF TIME, OR INCONVENIENCE.

This warranty applies to baths sold by Thermo Fisher Scientific. (Refer to the warranty for baths sold by the affiliated
marketing company of Thermo Fisher Scientific for any additional terms.) This warranty and all matters arising
pursuant to it shall be governed by the law of the State of New Hampshire, United States. All legal actions brought in
relation hereto shall be filed in the appropriate state or federal courts in New Hampshire, unless waived by Thermo
Fisher Scientific.
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