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Supplier
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Year of man.

Refrigerant
Net cooling capacity

Liquid

Cold medium outlet temp.
Hysteresis

Tank

nominal / min / max

Ambient temperature nominal / min / max

Alr flow

Sound pressure level
Weight empty / when operating

Primary pump(s) (evaporator)
Secondary pump(s)
Condenser pump(s)

OoLB10T

KKT KRAUS Industriekthiung GmbH
Mihllach 13 a

D-90552 Réthenbach

Tel. 0049 (0)911 - 956333 -0

Fax. 0049 (0)911 - 95333 - 33

1K 5486 /01 /06

2006

R 134 A

8 kW
Drinking-water
20/8/35 °C
+2 K
100 I
50/10 /50 °C
5500 m3/h
69 dB(AYin5m
225/325 kg
MHI 205

INDUSTRIEKUHLUNG

Working at the industrial cooler is only allowed for skilled and trained persons.

Refrigerant is pressurised. Do not loosen components of the system. Danger of injury!

Use only the above stated medium! Other liquids only after written release!

Attention!
Refrigerant pipelines can be very hot or cold. Danger when touching!
Before working disconnect the mains cable.

Attention!

Attention!

User’s notes

Inventory No.

Do not switch off and on the main switch repeatedly! Danger of freezing!

Registration No.

Place of installation

Bruker BioSpin MRI GmbH, Printed: 09.05.06
Document No: T02314 02 01
Document Part No: T11482
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1. Transport

After delivery check the cooler. Any damages have to be clarified immediately to the transport manager as to
the insurance company. The internal transport could be handled with a fork lift. In any case the unit has to be
in an upright position. Caution! Do not dump!

2. Installation

The installation should be horizontal on a qualified basement. (weights including tank-filling see tech. data)

All sides of the industrial cooler should be free for maintenance of about 1 m. as well as for the free air inlet.
Make sure that there is no air short-circuit and no warm air is taken in from other systems. Ensure sufficient
air exchange when erecting the unit in an enclosed room.

Cooler with external tank should not be placed higher than the tank. The place of the consumer is allowed to
be max. 8 m higher than the cooler.

3. Air side (not relevant for water-cooled condenser units)

The fans suck the fresh air through the condenser. There the air is heated up and blown out at the top or at
the side. It is possible to install a short air channel at the outlet up to a length of 4m with an elbow of 90°. The
max. allowed air speed in the channel is up to 3m/s. (air flow rate see techn. data.)

4. Liquid side
Medium pipes between the cooler and the external components could be in steel, copper or plastic. The
nominal diameter should be equivalent to the connections at the cooler up to a distance of abt. 5 m. (see flow
chart). Any necessary reductions should be added only at the consumer side! For longer distances check the
pressure head of the pump and use if necessary a larger pipe-diameter.

5. Filling the system

Attention! Use only media according to the specification at the cover sheet!

o system with internal tank: open the front cover panel, remove the tank cover or, if available, the screw-cap
of the filling hose and fill the tank up to ,max.” of the level control sight glass.

e system with external tank: check filling and refill if necessary.

o closed pressure system:  filling under pressure, venting of the system To do so wait until liquid emerges
without bubbles, then close again. Check size of expansion vessel.

Attention! For all systems: Vent all not self-bleeding pumps! Add pre-mixed anti-freezing agent!

6. Electrical side
For the electrical connection use the terminal in the switch box ( see elect. Diagram) . The design of the
mains cable has to be in accordance with the current and the regulations of the authorities at site.
Attention! Start only after filling the system!
Risk for damaging the sliding ring gaskets of the pump

7 Set into operation

Attention! For the range SPEZIAL remove the transport safety device of the compressors!
Observe the information labels!

Open all valves in the system of the industrial cooler and in the lines to the consumer resp. external tanks

and condenser cooling liquid supply (see flow chart). Assemble all cover sheets to the cooler and close the

switch box. Switch on the main switch and if included, also the control switch for the pumps as the remote

control (see options).

Observe and control the tank level and refill again if necessary up to the mark ,MAX".

Check of the correct sense of rotation

e for air-cooled units: the sense of rotation has to be in accordance with the direction sign on the fan
e for air and liquid-cooled units: the sense of rotation has to be in accordance with the direction sign of the
pump(s)

If the sense of rotation is not correct, it is possible to change 2 phases on the mains cable to turn the
direction.
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8. Switching off and standstill of the unit

With the unit at standstill and in case of frost, initiate suitable measures in order to protect the operating
medium from freezing.

For longer standstills of the unit, drain the operating medium and store or dispose it according to the
instructions of the manufacturer. Rinse unit several times using clean water, store it at a frost-proof place.

9. Protection from freezing

When erecting the cooler or components of the whole unit in an area which is subject to frost, protect the

liquids using an anti-freezing agent, if necessary (for type and concentration please refer to the cover sheet).

If it is not allowed to use an anti-freezing agent, freezing of the liquid can be prevented by installing the

options of thermostatic pump control and heating systems.

Attention! Drain the whole operating medium in case of longer power failure or switching off of
the cooler via the main switch and in case of frost!

The temperature in the evaporator is always clearly lower than the liquid temperature generated. Thus even
in the obviously safe range (e.g. water + 8 °C, environment + 35 °C) there may be the risk of freezing!
Thus use the specified liquid in any case.

10. Basic settings

all pressure values Pe [bar] R134A R407C R404A
Low pressure switch OFF-ON OFF-ON  OFF-ON
Water 1,9-2,7 4,6-6,0 5,0-6,4
Water/Antifrogen N 20 % by vol. 1,0-1,6 3,0-4,0 3,3-4,5
Water/Antifrogen N 35 % by vol. 0,3-0,8 1,7-2,5 2,0-2,8
Water/Antifrogen N 50 % by vol. 0,3-0,8
High pressure cut out 22,7 28,0 28,0
Fan control (optional)
Y ON 9,0 16,4 17,2
Y OFF 7,0 12,4 13,2 .
A ON 12,0 21,4 21,9
A OFF 9,0 16,4 16,9
Overheating 8K 8 K 8 K
Under-cooling 2K 2K 2K

11. Maintenance
The industrial coolers shall be inspected in accordance with EN 378-2 and the national regulations at least
once a year. The maintenance work can be carried out by the KKT after-sales service department of a
specialised company authorised by KKT and shall cover the following minimum maintenance work;

e Check the safety switching devices for pressure limitation
In addition the following should be done:

° Check the heat exchanger area for contamination

° The refrigeration circuit for leaks, in particular to the liquid circuit;

o All safety, control, regulation and measuring devices and alarm systems for proper functioning
and state of operation;

o The composition of the operating medium;

o The liquid circuit for leaks.

After repair work, major modifications to the unit, change over to a different refrigerant, after a standstill of the
unit of more than two years or after having re-erected the unit at a different place, carry out the repeated tests
in accordance with EN 378-2 Annex A — D, unless otherwise stipulated in national regulations.

All components of refrigeration units, e.g. refrigerants, operating medium, dryer, thermal insulation must be
recovered, re-used properly and/or disposed off by an authorised specialised company.

It is the responsibility of the owner of the unit to follow the specified maintenance intervals.
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12, Trouble shouting
Afttention ! Service on the electrical or the refrigeration side is only allowed by trained
and skilled technicians. Observe the accident prevention regulations !

- Pump does not run
- level control has actuated? - fill in more medium
- over current relay has actuated? - cable contact? - fasten terminal screws

- medium temperature too high
- compressor is working? - control switch in pos. ,cooling“?
- control the set-point of the operation thermostat

- compressor works but liquid temperature is too high

- ambient temperature too high? - serve for fresh air, avoid air-short-circuit!
- condenser air volume enough? - all cover sheets assembled? - condenser fins clean?
- condenser cooling liquid enough? - dimension of the pipes enough?

- all valves open?
- right adjustment of the cooling liquid valve?

- too much heat load? - serve for more installed cooling capacity, one more
cooler

- Low pressure switch has actuated

- liquid flow too small? - rotary direction of the pump correct? If necessary
change phases
- all valves open? - filter clean?

- liquid temperature too low? - control set-point of the thermostat
- ambient temperature too low? - serve for warm cooling air
- shortage of refrigerant? - call KKT Service!

- High pressure switch has actuated
- ambient temperature too high? - serve for fresh air, obtain air short circuit!
- air flow condenser? - all cover sheets assembled? - fins clean?

- Level control switch has actuated
- shortage of medium; - fill in the right medium acc. to the cover sheet

- Safety high pressure switch has actuated - call KKT Servicel

13. General description

The KKT KRAUS industrial coolers are compact cooling units which are tested at the manufacturer’s
according to EN 378-1 cool liquid media including all necessary components for fully automatic operation.
The cooling medium is delivered through the evaporator (heat exchanger) and the heat is transferred in the
contrary flow system to the evaporating refrigerant. The compressor is compressing the refrigerant-gas at a
higher temperature and pressure level.

In the condenser the air-flow or the condenser cooling liquid is transferring out the condenser heat load and
the gas becomes liquid.

The expansion valve decreases the high pressure and the refrigerant can become gas again in the
evaporator, where the circuit process can start again.

With the help of the digital controller, the outlet medium temperature is controlled by switching the
compressor or the hot gas bypass valve (optional). The installed or the external tank serves for limiting the
allowed switching frequency.

The cooler can be assembled with exact designed pumps and a lot of options to meet the different
requirements.

14. Components

14.1 Compressor
Unit to increase the pressure of a gaseous refrigerant mechanically.

14.2 Condenser
Heat exchanger in which refrigerant vapour is liquefied by dissipating heat
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14.3 Fans

The fans with internal and external protection grill suck in the cooling air through the condenser. The warm
air is blown out at the top or at the side (see dimension sheet). The fans are designed with an internal fully
motor protection (Klixon). The speed control (if included) is realised by a pressure controlled switch (see
flow chart and elect. Diagram).

14.4 Evaporator
Heat exchanger in which liquid refrigerant evaporates because the liquid to be cooled absorbs heat

14.5 Pressure controller

14.5.1 Low pressure switch

The low pressure switch controls the evaporating temperature and cuts-off the compressor in case of
decreasing the switch point . The pressure switch protects the compressor and the system against frost and
ice. The re-set of the switch is automatically after the pressure has risen.

14.5.2 High pressure cut off
The high pressure switch controls the condensing pressure and cuts off the compressor in case of reaching
the max. pressure. The re-set of the system is only possible, after the pressure has decreased and the
reset-knob has been pressed.

14.6 Switch box
The switch box is ready mounted and connected according to the EN 60 204 regulations. (see electrical
diagram)

14.7 Operating thermostat

The medium temperature is controlled by the operation thermostat. Depending of the set point and the
medium temperature the compressor is cut-in / out. The digital temperature read out indicates the actual
medium temperature. By pressing the set-knob the display shows the adjusted temperature.

By additional pressing the knob 1 or U it is possible to change the set point. To protect the cooler against set
points outside the limits, the adjustment is blocked on the max. and min. side.

15. Options
(please see the table of contents page 2 which options are included in your cooler)

15.1 Pump(s})

The ready installed and connected primary pump(s) (see cover sheet and pump curve) deliver the medium
to the evaporator and for units with one pump to the consumer (see flow chart). With the main switch, and if
included with the control- or the remote-switch, the pump is cut-in. The pump is locked with the compressor.
If the pump is not running, there is no cooling possible.

The secondary pump(s) (see cover sheet) deliver the medium to the consumer.

The pump in the condenser circuit serves for the circulation to the condenser and the glycol cooler or
cooling tower (see flow chart).

15.2 Liquid pressure gauge
The liquid pressure gauge indicates the liquid pressure.

15.3 Fixed bypass

Bypass line on the medium side between high- and low-pressure side. It is always open and it is adjustable
with a hand valve. it serves for a minimum medium flow to protect the pump. In the normal operation a
certain flow is furthermore always bypassing the consumer.

15.4 Overflow valve

Ready installed and adjusted between the pressure side of the pump and the return line. In case of a closed
liquid-valve on the consumer side, the flow rate is reduced and the liquid pressure rise. At the adjusted max.
point, the valve opens automatically and the requested min flow rate is bypassing the consumer. The
functioning of the industrial cooler is independent of the flow rate through the consumer. The overflowing
valve is ready adjusted at the work shop. In order to receive the best result do not alternate the setting point.
(for more information see Pl-diagram)

15.5 Flow control switch
Controls the liquid flow through the evaporator in order to prevent freezing. In case of low flow rate, the
compressor is cut-off.
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15.6 Filter
The filter is placed in the liquid inlet line to the evaporator, serves for clean liquid and protects the evaporator
against dirt and blocking of the flow. The filter should be regularly observed and cleaned.

15.7 Capacity control
Multistage control of the compressors eventually over cylinder switch-off or hot-gas-bypass control with
solenoid valve.

15.8 Logical sequence relay
Optimal and logical control for start and stop of compressors

15.9 Tank

Size see first page

Filling always up to the max. Draining with the help of the flexible sight glass and if included with the optional
filling and draining cock.

15.9.1 Level control switch
Control of the medium level in the tank,
e.g. 2-stage 1: control level 2: dry running protection of the pump

15.9.2 Floating valve
Mechanical floating valve for controlling and filling the tank level.

15.10 Remote control
Potential free contact for start / stop of the chiller with installed 24 V AC or DC relay. (see electrical diagram)

15.11 Temperature Control , limit“
The temperature is monitored via a thermostat. A failure signal is given if the set values are exceeded and/or
fallen below.

15.12 Common alarm

The red-fault-signal lamp in the switch-box door indicates, if one of the safety devices has actuated.
Furthermore it is possible to locate the fault with the help of the light-diodes inside the switch box. For
external fault indication use the pot. free fault signal on terminal.

15.13 Fan control switch
The fan speed is controlled by a pressure or thermostatic switch. (see flow chart) e. g. Necessary at low
ambient temperature.

15.14 Crankcase heater
Heating up of the refrigerant-oil to protect against oil-foam in the starting phase of the compressor in case of
low ambient temperatures. The optional is necessary for outdoor installation.

15.15 Electrical heater
Heating of the medium, e.g. for frost protection

15.16 Heat recovery -

Additional copper-brazed plate heat exchanger as liquid cooled condenser. It is possible to transfer 0%-100%
of the condensing energy to the liquid system with temperatures of more than 25°C. The installed pressure
controlled liquid valve serves for the adjusted pressure in the Freon system.

15.17 Energy Saving System ESS

In case of suitable low ambient temperatures, the system switches over to ESS. In this way the process heat
is transferred out directly via the cooling tower or the glycol-cooler to the ambient without the operation of the
compressor.

15.18 Thermostatic pump control
In case of decreasing the set temperature, the pumps will start automatically e. g. for frost protection. Mostly
together with the option electrical heater. Do not switch off the main switch.
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The owner or user of the unit is obliged to keep and update a unit protocol for the refrigeration system.

The following data shall be contained in the protocol:

o WHO, WHEN, WHAT

e Details concerning alls maintenance and repair works

e For each manipulation, the quantity and type (new, re-used or recycled) of the filled in refrigerant, and the

guantity of the refrigerant drained from the system

If an analysis of the re-used refrigerant is available, record the results also in the protocol
Origin of the re-used refrigerant

Madification to and replacement of components of the system

Results of all regular routine inspections

e Longer standstill periods

The protocol shall be kept either in the machine room or the data shall be stored in the computer of the user.
In this case, a current print shall be kept in the machine room.

17. Ersatzteile

Bei Ersatzteilbedarf Fabrik Nr. ( 1K ...) unbedingt

angeben.

Elektro
Axialventilator
Glihlampe
Hilfskontakt
Lastschiitz
Leistungsschalter
Leuchtanzeige-Klemme
Leuchtmelder
Regler
Relaissockel
Sicherung
Sicherungsautomat
Steckrelais
Tauchfihler
Temperaturanzeige
Zeitrelais
Kaltekreislauf
Expansionsventil
Filtereinsatz H 48
Filtertrockner
Kleindruckschalter
Kondensator
Plattenwdrmeaustauscher
Ventil-Einsatz
Ventil-Oberteil
Verdampfer
Verdichter
Wasserkreisiauf
Klhlwasserregler
Niveauschalter
Pumpe
Uberstromventil
Zubehor
Antifrogen N
Antifrogenspindel Type: N
Elektro-Heizkorper
Kurbelgehauseheizung
Manometer
Saure-Tester
Service-Kit
Wérmeleitpaste

Spare Parts

For spare part orders please give us the Serial No.
(IK ...) of the cooler.
electro

fan

lamp

auxiliary contact
contactor

circuit breaker

visual indication binder
signal lamp yellow
regulator

relay socket black
fuse

automatic fuse

relay

sensor

thermometer

time relay

refrigerant circuit
expansion valve

filter cartridge H 48
filter drier

pressure switch
condenser

evaporator

expansion valve insert
expansion valve upper-part
evaporator
compressor

water circuit

cooling water controller
level control switch
pump

overflow valve
accessories

glycol AFN

glycol tester AFN
heater

crankcase heater
pressure gauge

acid tester

service kit

pasta
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18. Hints concerning the refrigerant

R134A R407C R404A

1,1 ,1,2 tetra fluoroethane FzC-CH,F 1,1,1,2 tetra fluoroethane FzC-CH, F 1,1,1,2 tri fluoroethane HzC-CF3
Penta fluoroethane HF;C- CF3 Penta fluoroethane HF3;C- CF3
Difluoromethane CH,F, 1,1,1,2 tetra fluoroethane F;C-CH.F

Possible risks

o Thermal degradation in toxic and etching products:

Hydrogen fluoride Hydrogen fluoride Hydrogen fluoride, Carbon oxides
Phosgene fluoride Phosgene fluoride, traces possible Phosgene fluoride, traces possibte
o Liquefied gas: Emerging liquid may cause frost injuries

First Aid measures

After inhalation: Bring the injured to fresh air, protect yourself, and keep him/her quiet. Consult
physician. Artificial respiration in case of respiratory arrest.

After skin contact: Replace wetted clothing. In case of skin contact wash off with plenty of water. In
case of continuous pain or red skin call physician.

After eye contact: in case of eye contact rinse with plenty of lukewarm water with the lids wide open for
at least 15 minutes, consult physician.

After swallowing: Swallowing is not deemed to be a potential exposure (gas).

Notes for the physician:Do not administer Catecholamines or Adrenaline — Ephedrine preparations.

Measures for fire fighting

Suitable fire extinguishing materials:  The product proper does not burn. Adapt fire extinguishing
measures to the fire in the environment. Cool containers with water spray.

Specific hazards due to the material, its decomposition products or gases formed:
Forms dangerous gases and vapours when decomposed

Specific protection equipment for fire fighting:
Use respirators which are independent of the ambient air and acid-resistant
protection overall when fighting in close vicinity

Further information:  The effects of fire may cause the container to burst and/or explode. Ignitable gas/air
mixture can be formed under certain conditions.

Measures in case of unintended release

Environment: If possible, prevent release into the environment

Cleaning methods: Let the product evaporate

Further information: Prevent the product from entering the sink or enclosed rooms.

Handling and storage

Handling Fire and explosion prevention
Heating will result in pressure increase and risk of bursting. Cool containers at risk
by water. Open container slowly and cautiously.

Storage: The containers can be stored in the open. Provide sufficient ventilation for enclosed
rooms. Avoid excessive heat sources — danger of bursting, Keep the container
tightly closed. Storage class; 2A

Personal protective equipment

Protection of respiratory tract: Not applicable if sufficient ventilation is provided.
Use respirator which is independent of the ambient air within enclosed rooms, in
case of insufficient oxygen supply, in case of considerable release which cannot be
controlled. Use respirators only in compliance with the international/national
standards. Use isolation devices only, no filter devices.

Hand protection: Chemical-resistant gloves. Recommended material: Polyvinyl alcohol

Evye protection: Tightly closing goggles.

General protection and hygiene measures:
Do not inhale vapours/aerosols.
Do no eat, drink or smoke during work.
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19. To be completed by the operator!
Responsible for the refrigeration system

Name

Street, house No.

Postal code, place

Telephone

Fire brigade
Street, house No.
Postal code, place
Telephone

Police
Street, house No.
Postal code, place
Telephone

Hospital

Street, house No.

Postal code, place

Telephone

Centre for persons injured by fire
Street, house No.

Postal code, place

Telephone

Attention! In emergencies, switch off the cooler by switching off the main switch and/or switching off
the main fuse!

10



20. Legende

Absperrorgan
Betriebsthermostat
eingebauter Tank
Expansionsventil

fester Bypass
Flussigkeitsdruckmanometer
Gerdtegrenze
Grenztemperatur
Hochdruckbegrenzer
LUftersteuerung

Messanschluss Hochdruckseite

Minisammier
Niederdruckwéchter
Ricklauftemperatur
Schauglas
Schmutzfanger
Schwimmerschalter 2-stufig
Trockner

Uberstromventil
Verdampfer

Verdichter

Verfidssiger
Vorlauftemperaturanzeige

Flissigkeit Austritt G X" innen
Flussigkeit Eintritt G x" innen
Flussigkeitsstandsanzeige
Hauptschalter
Kabeldurchlass
Kontrolllampen

Luft Austritt

Luft Eintritt

Manometer

Steuerschaiter (optional)
Thermometer (optional)

11
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Legend

valve

operating thermostat
instalied tank

expansion valve

fixed bypass

liquid pressure gauge
boundary of gear
temperature control limit
high pressure cut out
fan control

measure connection high pressure
accumulator

low pressure switch
return temperature

sight glass

filter

level control switch 2-stages
fitter dryer

overflowing valve
evaporator

compressor

condenser

liquid outlet temperature

liguid out G x" female
liquid in G x" female
liquid level

main switch

cable passage

signal lamps

air out

air in

pressure gauge
control switch (optional)
thermometer (optional)
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Telefon
Telefax
Kunde Projekt Seite 1/1
Kunden Nr. Projekt Nr. Datum 19.07.2005
Ansprechpartner PositionsNr.
Bearbeiter Einbauort
[ Forderriohe Betriebs datenv orgabe
i """ Forderstrom 0 m3h
48] Férderhohe 0 m
g Fordergut Wasser
2] Fluidtemperatur 20 °C
323 Dichte 0,9983 kg/dm?
o Kinematische Viskositat 1,005 mm2s
] Dampfdruck 0,02337 bar
164
124 MH 206
i Pumpendaten
I e Fabrikat WILO
4 MH 205 Typ MH! 205 3~
3.5
3 Anlagenart Einzelpumpe
&
A Nenndruckstufe PN 10
1,55
; Min. Fluidtemperatur -15 °C
0,
o J et 72 — Max. Fluidtemperatur 110 °C
0,63
05
04d...-
gvi Hydraulische Daten (Betriebspunkt)
0:1 Férderstrom m?3/h
A N A N Eérderhéhe m
Drehzah! 2900 1/min
Wellenleistung P2 Kkw
NPSH m

Werkstoffe / Dichtung

Pumpengehéduse 1.4301
Welle 1.4301
Laufrader 1.4301

Gleitringdichtung B-Kohle/Keramik

Abmessungen mm
A 253 .

B 87,5

C 423

D 192

E 90

G 158

Saugseite Rp 1 /PN O
Druckseite Rp 1 /PN O

Gewicht 11,3 kg
Motordaten

Nennleistung P2 0,75 kW
Nenndrehzahl 2900 1/min
Nennspannung 3~400V, 50 Hz

Max. Stromaufnahme 2.1 A
Schutzarnt IP 54

Zulassige Spannungstoleranz +/- 10%

Artikelnummer der Standardausfihrung 4024289

Technische Andeningen vorbehalten,

Softwareversion

3.1.3 - 28.02.2006 (Build 41)

Benutzergruppe PE Datenstatus DE_Jan_2005
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