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Preface

Compliance
Equipment Class: Medical Devices
Conformances as amended by 93/68/EEC:
Medical Devices Directive 93/42/EEC

Safety:
EN60601 - 1:1990 + A1:1992 + A2:1995 + A13:1995

EMC Directive 89/336/EEC:
EN60601 - 1 - 2:1993

WEEE/RoHS
This product is required to comply with the European Union’s Waste Electrical
& Electronic Equipment (WEEE) Directive 2002/96/EC. It is marked with the
following symbol:

Thermo Fisher Scientific has contracted with one or more recycling/disposal
companies in each EU Member State, and this product should be disposed of
or recycled through them. Further information on Thermo Scientific’s compli-
ance with these Directives, the recyclers in your country, and information on
Thermo Scientific products which may assist the detection of substances
subject to the RoHS Directive are available at:

www.thermofisher.com/WEEERoHS

After-sale Support
Thermo Fisher Scientific is committed to customer service both during and after
the sale. If you have questions concerning the operation of your unit, contact our
Sales Department. If your unit fails to operate properly, or if you have questions
concerning spare parts, contact our Customer Service Department. Before
calling, please obtain the following information:

BOM number ___________________________

Serial number __________________________

Software Version ________________________

The BOM and serial number are on a label on the rear of the unit. To display
the software version see page 18.
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Warranty
Units have a warranty against defective parts and workmanship for one full
year from date of shipment. See back page for more details.

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

Warnings
Make sure you read and understand all instructions and safety precautions
listed in this manual before installing or operating your unit. If you have any
questions concerning the operation of your unit or the information in this
manual, contact our Sales Department.

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

Observe all warning labels.

Never remove warning labels.

Never operate damaged or leaking equipment.

Never operate the unit without fluid in the tank.

Always turn off the unit and disconnect the line cord from the power
source before performing any service or maintenance procedures, or
before moving the unit.

Always empty the tank before moving the unit.

Never operate equipment with damaged line cords.

Refer service and repairs to a qualified technician.

In addition to the warnings listed above, warnings are posted throughout the
manual. These warnings are designated by an exclamation mark inside an
equilateral triangle with text highlighted in bold print. Read and follow these
important instructions. Failure to observe these instructions can result in
permanent damage to the unit, significant property damage, or personal injury,
or death.

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 unit's enclosure. The voltage may be of significant magnitude to constitute
a risk of electrical shock.
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Specifications

Ambient Temperature Range

Temperature Stability1

Cooling Capacity2

Pumping Capacity2

Heater3

Noise Level

Refrigerant

Tank Volume

Weight

Dimensions4

+15°C to +35°C

±0.1°C

100 Watts @ 20°C

1 lpm @ 180 kPa (26 psi)

230 Watts

55 dB(A) @ 1 meter

R134a (0.156 Kilograms)

0.95 liters/0.25 gallons

34 kilograms/74 pounds

7"

23 3/4"

19"
Specifications subject to change.

1. Constant load.
2. 35°C ambient,  50Hz unit.
3. 240V.
4. Add 2" to depth for filter assembly.

General Information

Description
This refrigerated water cooler is a closed circuit recirculation unit designed for
continuous operation and is used to cool any process fitted with a closed loop
cooling system. The KMC is self-contained. It includes an air-cooled refrigera-
tion system, stainless steel coolant tank/heat exchanger, and a recirculating
pump. The unit also includes an electronic temperature controller with digital
readout and fused electrical circuits.

The KMC's wetted materials are suitable with 1 - 3 megohm deionized water.
The materials are: Polyethylene, Copper, 304 Stainless Steel, Polypropylene,
316 Stainless Steel, Brass, Synthetic Rubber, and Nitrile. The Stainless Steel
pump has a Brass housing and contains Carbon Graphite and a Fluorocarbon
O-ring.
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Installation

For personal safety and equipment reliability, only a qualified techni-
cian should perform the following procedure. Contact our Service
Department for assistance (see Preface, After-sale Support).

Site Requirements
The unit must be kept upright at all times. Use both handles when lifting.

The unit is specifically designed for connection to a machine used in a clean
industrial environment. The unit is ready for use and only requires external
plumbing connections and an electrical supply. The unit is totally enclosed and
will mount into a standard 19" Euro-rack housing, 600 mm deep.

The unit will operate in a closed loop system to applications up to 30 meters
(100 feet) away.

The ambient temperature range should be within 15°C to 35°C. The maximum
operating relative humidity is 80%. The unit has an operating altitude of 1,000
meters (3,281 feet). Reduce the heat load 2% for every 1000 meters above the
operating altitude.

Thermo Scientific recommends mounting the cooler in the bottom of the
housing, reducing the risk of water getting into other electronic enclosures.

The cooling fan capacity is up to 200ft3/minute in free air. Restricting the
airflow will reduce the cooling capacity. The unit requires a minimum 15¼
centimeter clearance on the front and rear.

When mounting in a mobile machine, position the machine  for sufficient airflow
across the condenser. Avoid obstructing the air exhaust grilles, which will
result in the recirculation of hot exhaust air. Cooling air enters
through the front panel and leaves through the rear fan
apertures.

Support the unit at the rear and do
not allow its full weight to hang on
the front panel fixing screws. Side
support rails are required.
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Electrical Requirements

The unit is rated for 100VAC  50/60Hz  7 Amp, 115VAC  60Hz  6 Amp, or 230
VAC  50Hz  3 Amp operation.

Ensure the unit is correctly grounded.

The unit is equipped with an IEC232 C14 250V Main Power receptacle, see
illustration below.

To configure the unit for proper voltage remove the rear access panel and
locate a terminal strip labeled 100V, 115V, 230V, SHIP.  Move the configura-
tion wire to the desired voltage. The configuration wire is shipped in SHIP.

There are 2 main fuses beneath the terminal block, type FNQR 15A.

The power cord to the rear of the cooler should be long enough to allow the unit
to be pulled out of the enclosure by 200 mm in order to access the service
panel.

Terminal Strip

Fuses
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Main Power Receptacle

Supply

Return

Plumbing
Requirements

NOTE: Do not use stainless steel hoses. They may not provide an adequate
seal.

Ensure that all plumbing is suitable for the maximum working pressure of the
cooler. The water connections located on the rear of the unit are 1/4" OD tube
compression fittings. Use flexible hoses to allow the cooler to be pulled clear of
the housing by 200 mm to access the service panel.
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Fluids/Filling
Requirements

To prevent damage to the pump, do not operate the unit with the
reservoir empty or with any obstructions in the circulation lines.

Fill the tank with filtered water. Top-off the tank after the system is running and
the system is purged of air. Replace the filler cap to keep the system clean.

See Appendix for additional information.

NOTE: To prevent nuisance low fluid indications on start up, Thermo Scientific
recommends pre-filling the lines to your application.

Draining
A 1/4" tank-drain valve is also located on the front of the unit.

Draining frequency depends on the operating environment and usage.

Open the reservoir fill cap before draining the unit.

Reservoir Fill

Reservoir Drain



- 10 -

Operation

Start Up
Before starting the unit, double check all electrical and plumbing connections
and make sure the circulating system (the KMC, your application, and the
tubing that connects them) has been properly filled with cooling fluid.

Press the MAIN POWER switch. The pump starts and the controller displays
the reservoir fluid temperature.

To turn the unit off, press the MAIN POWER switch.

The HEAT and IDLE LEDs indicates if the KMC is providing cooling or not.

The red lamp indicates the High Temperature Cutout (HTC) activated and shut
down the heater, see page 13.

COOL

IDLE

YES NO
NEXT

ENTER

°C

Temperature Controller

Power Switch
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Temperature Controller
The microprocessor controller controls temperature using a PID (Proportional-
Integral- Derivative) algorithm. It is designed with self-diagnostic features and
easy to use operator interface.

NEXT ENTER
Use this key to accept and save changes.

YES, 
This key is used to increase numerical values.

NO, 
This key is used to decrease numerical values.

When the controller is powered it displays the reservoir fluid temperature.
Press the NEXT ENTER key to view the setpoint. The display flashes between
SP and the actual setpoint number. If desired, use the YES and NO keys to
change the setpoint. The display flashes as soon as either key is depressed.
Once the desired setpoint is displayed, press NEXT ENTER.

When selecting an operating temperature, remember that the lowest achiev-
able temperature is a function of the temperature of the cooling water supply
and the heat load.

NOTE: The controller does not use the new value until the NEXT ENTER key is
depressed and the display stops flashing. The controller will not allow you to
enter a value above the maximum or below the minimum value (+10°C and
+35°C). If you try to enter a value outside this range the display will revert to its
original value when the last digit was entered.

If the NEXT ENTER key is not depressed within one minute, the controller will
time out and the new value will not be accepted. The controller will revert to the
previous value.

TEMP    XXX.XC

SP   

NEXT
ENTER

NEXT
ENTER
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Setup Loop
The controller is used to tune the controller's PID values and set the high and
low temperature alarms.

Setup Loop

CooL and HEAt are used to adjust the
controller's PID values. However, Thermo
Scientific recommends only a qualified technician
change the PID values. Incorrect values will
hamper unit performance. Factory preset cool
PID values are: P = 40.0; I = 1.0; D = 0.0. Heat PID
values are: P=10.0, I=0.5, D=0.0.

With the controller displaying the fluid temperature, press and
hold the NO key and then press the NEXT ENTER key. The
controller will display tunE. Press YES to display PID.

Press NEXT ENTER to display Stor, press YES to accept all
the changes, press NO to abort all changes and restore all
the previous values. The controller will again display the
fluid temperature.

Press NEXT ENTER to display the temperature alarm limits
Hi t and Lo t prompts. Use the arrow keys to change the
value. Factory preset values are: Hit = 40°C, Lot = 5°C. The
adjustable range for both limits is 0°C to 50°C.

CooLPID

HEAt

tunE

XX.X °C 

YES

YES

YES

NO

NO

NO

NO

HOLD

Hi t Hi t

Lo tLo t

xx.x

xx.x

Stor
NO

ACCEPT ALL CHANGES

YES

YES

YES

YES

NEXT
ENTER

NEXT
ENTER

NEXT
ENTER

NEXT
ENTER

NEXT
ENTER

NEXT
ENTER

NEXT
ENTER

NEXT
ENTER
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High Temperature
Warning

If the reservoir fluid temperature exceeds the high temperature value set in the
controller's Setup Loop the controller will display Hi t. See Setup Loop on
previous page.

Low Temperature
Warning

If the reservoir fluid temperature exceeds the low temperature value set in the
controller's Setup Loop the controller will display Lo t. See Setup Loop on
previous page.

Low Level Warning
If the reservoir fluid level drops below the normal operating level the controller
will display Add. Refer to Fluids/Filling Requirements in previous section.

NOTE: Should the fluid level continue to drop the High Temperature Cutout will
activate, see below.

High Temperature
Cutout

To protect your application, a High Temperature Cutout ensures the heater will
not exceed temperatures that can cause serious damage to your unit. A single
temperature sensor is located on the heater. A High Temperature fault occurs
when the temperature of the sensor exceeds the 65°C.

In the event of a fault the heater will shut down and the red lamp will illuminate.
The cause of the fault must be identified and corrected before the heater can
be manually restarted.

To reset the cutout, remove the wrapper and locate the small red reset button
on the transformer mounting bracket. Press the reset button.

Replace the wrapper.

Reset button

Rear View
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Maintenance

For personal safety and equipment reliability, only a qualified techni-
cian should perform the following procedure. Contact our Service
Department for assistance (see Preface, After-sale Support).

Before preforming any maintenance, shut down the unit and disconnect
the power cord from the power source.

Flushing
The water and system maybe flushed without disconnection by:

1)  Opening the reservoir fill cap

2)  Draining the tank.

3)   Refill the tank, run the pump to flush the plumbing in the system. Repeat
the operation several times.

4)  Check the pump. Check for water leaks around seal and hoses.

Algae
To restrict the growth of algae in the reservoir, it is recommended that the
reservoir cover be kept in place and that all circulation lines be opaque. This
will eliminate the entrance of light that is required for the growth of most
common algae.

We recommend the use of Chloramine-T, 1 gram per 3.5 liters. Other algicides
can be harmful to the unit's internal components. Contact us for additional
information.

Refrigeration Cleaning
Regularly inspect the condenser filter on the front of the unit for a build up of
dust and debris. If dirty, remove the filter and wash it in clean water.

Condenser Filter



- 15 -

Filter Strainer
The filter strainer is located on the tank's filler neck, below the reservoir fill cap.

If debris is in the system, the 100 mesh screen strainer will prevent the
material from being drawn into the pump system.

Clean the screen by rinsing it with water.

When the screen is clean, replace it. The screen should fit snugly into the filler
neck, use caution not to push the screen completely into the tank.

Particulate Filter
If debris is in the system, the 10 micron filter will prevent the material from
being drawn into the application.

NOTE: The rate at which the filter becomes more restrictive is mainly depen-
dant on the cleanliness of the water used.

The strainer is located on the rear of the unit at the supply connection.

1)  Unscrew the black filter housing and remove the screen.

2)  Either replace the filter or clean it by rinsing it with filtered water.

3)  When the filter is clean, replace it in the housing and reinstall.

4)  Refer Filling Requirements for instructions on replacing the fluid.

Particulate Filter Housing

Reservoir Fill Cap
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Service Valves

Refrigeration Service
Valves

The refrigeration service valves are accessible through the removable panel on
the top of the unit.
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Troubleshooting

Checklist
Unit stops and will not restart
Ensure the unit is configured for the correct voltage, see Electrical Require-
ments.

Check the fuse(s).

Unit does not meet capacity
Check air filter.

Check tank fluid level.

Reset the High Temperature Cutout.

Unit has low flow/pressure
The magnetic pump may be de-coupled. Momentarily shut down the unit.

Adjust the pump bypass valve located  on the rear of the unit.

Controller Error Codes
Power up Errors
Power up errors are displays until any controller key is pressed. If the error
message persists the problem is likely a keypad or controller board failure.

Display Indication
Er 00 ROM checksum
Er 01 RAM check
Er 02 Keypad failure
Er 03 NOVRAM checksum error

Er 04 Setpoint checksum error

Operating Errors
Operating errors are displays once and then clear after three seconds or when
any controller key is pressed. If error messages Er05 - Er15 persist, the
problem is likely controller board failure.

Display Indication
Er 05 - 13 Interrupt error
Er 14 Synchronous error
Er 15 Asynchronous error
Er 16 Bad calibration, contact Thermo Scientific
Add Reservoir fluid low level warning
Hi t High temperature limit warning
Lo t Low temperature limit warning
Er 25 Internal temperature probe input shorted (RTD1)
Er 26 Internal temperature probe input open (RTD1)

If any other code appears contact Thermo Scientific customer service, see
Preface.
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Displaying Software
Version

This procedure will display the software version number on the unit’s display. In
the event the unit is not operational, the software version (and the checksum)
can also be read from the label which is on the microprocessor chip itself.

The following chart uses an example of software version 000550.105J. Begin at
the reservoir temperature display.

0550

105

10

xxxx

NEXT ENTER

PRESS AND HOLD FOR 
AT LEAST 10 SECONDS

NEXT ENTER

NEXT ENTER

NEXT ENTER

 XX.X

NO

Displays software version digits to left of
decimal. Note the two leading zeros do not
display.

Displays software version digits to right
of decimal.

Displays software version revision letter (as its equivalent
number - display cannot show letters. A=1, B=2, etc.)

Displays checksum - this can be disregarded.

Returns to reservoir temperature display.

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

For example, raw water in the U.S. averages 171 ppm (of NaCl). The recom-
mended level for use in a water system is between 0.5 to 5.0 ppm
(of NaCl).

Recommendation: Initially fill the tank with distilled/deionized water. Do not use
untreated tap water as the total ionized solids level may be too high.

Maintain this water quality at a resistivity of between 1 to 10 MOhmcm (com-
pensated to 25°C) by using a purification system. Although the initial fill may
be as high as 10 MOhmcm (compensated to 25°C), the desired level for long
time usage is 1 to 3 MOhmcm (compensated to 25°C).

The above two recommendations will reduce the electrolytic potential of the
water and prevent or reduce the galvanic corrosion observed.

Appendix  Water Quality Standards and Recommendations

Permissible (PPM) Desirable (PPM)
Microbiologicals
(algae, bacteria, fungi) 0 0
Inorganic Chemicals
Calcium <40 <0.6
Chloride <250 <25
Copper <1.3 <1.0
Iron <0.3 <0.1
Lead <0.015 0
Magnesium <12 < 0.1
Manganese  <0.05 <0.03
Nitrates\Nitrites <10 as N  0
Potassium <20 < 0.3
Silicate <25 <1.0
Sodium <20 <0.3
Sulfate <250 <50
Hardness <17 <0.05
Total Dissolved Solids  <50 <10
Other Parameters
pH 6.5-8.5 7-8
Resistivity 0.01* 0.05-0.1*
* MOhmcm (Compensated to 25°C)

Operations with
Mixed Metals
Copper/Brass/
Stainless Steel

Operations with Stainless Steel Systems
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WARRANTY

Thermo Fisher Scientific warrants for 12 months from date of shipment any Thermo Scientific unit according to
the following terms.

Any part of the unit manufactured or supplied by Thermo Scientific and found in the reasonable judgment of
Thermo Scientific to be defective in material or workmanship will be repaired at an authorized Thermo Scientific
Repair Depot without charge for parts or labor. The unit, including any defective part must be returned to an
authorized Thermo Scientific Repair Depot within the warranty period. The expense of returning the unit to the
authorized Thermo Scientific Repair Depot for warranty service will be paid for by the buyer. Thermo Scientific's
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 unit. With
respect to units that qualify for field service repairs, Thermo 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 unit that has been subject to misuse, neglect, or accident. This warranty does
not apply to any damage to the unit that is the result of improper installation or maintenance, or to any unit that
has been operated or maintained in any way contrary to the operating or maintenance instructions specified in
Thermo Scientific’s Instruction and Operation Manual. This warranty does not cover any unit 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 unit or adversely affect its operation, performance, or durability.

Thermo Scientific reserves the right to change or improve the design of any unit without assuming any obligation
to modify any unit 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.

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

Thermo 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 UNIT, LOSS OF TIME, OR INCONVENIENCE.

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


