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III. DISCLAIMER 

Whilst every effort has been made to ensure the accuracy of the information provided in this 

document, Divex makes no guarantees therefore. 

 

Misuse of the equipment described in this manual could result in injury. It is the responsibility of the 

user to ensure that the equipment is used and maintained correctly and in accordance with the 

instructions provided in this manual in order to ensure safety of life and to prevent injury. 

 

 

 

IV. CONFIDENTIAL INFORMATION 

This document is confidential and is the property of Divex Ltd. It may not be distributed to persons or 

organisations other than the intended recipient without the prior written consent of the owner. 
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V. WARRANTY 

Divex Ltd warrants that its Heater/Chiller Skid (Type HCS-1) conforms to the current product 

specification at the date of delivery and that the product will be free of patent defects in materials or 

workmanship for a period of twelve months from the date of delivery or for the first 3,000 operating 

hours, whichever occurs first. 

 

Any component or sub-system which is established by Divex to be patently defective will, at Divex’s 

option, be repaired or replaced on condition that such defective equipment is returned to Divex’s 

manufacturing facility in Cape Town, South Africa, freight pre-paid. On completion of any repair or 

replacement, the equipment will be returned to the customer FOB Cape Town, South Africa. By 

agreement and upon prepayment by the customer of any transportation, on-site accommodation and 

subsistence expenses, Divex may dispatch personnel to perform on-site repairs. 

 

The product specification and warranty terms are subject to alteration without prior notice and do not 

form part of any contract made between Divex and its customer. 

 

This equipment should only be operated by suitably qualified persons conversant with the operation 

and maintenance of environmental conditioning equipment used in saturation dive systems. Before 

operating the equipment, the user must be fully acquainted with the instructions contained in this 

manual, as well as the individual component manufacturer’s operating and maintenance information 

provided in the Appendixes. 

 

Only genuine manufacturer's spare parts may be used in this Divex product. Use of other 

manufacturer’s parts may cause degradation of performance or failure and will invalidate the warranty. 

 

The following information is required by Divex when ordering spare parts: 

 

 Customer’s / owner’s name 
 Equipment serial number 
 Spare part type / description 
 Part number 
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SECTION 1 GENERAL DESCRIPTION 
 

1.1 Introduction 
 

The Divex Heater Chiller Skid (HCS) is a self contained unit designed to provide supplies of heating 

and cooling fluids to be used for the environmental conditioning of Deck Decompression Chambers 

(DDC). This is achieved via the controlled distribution of heating and cooling fluids by a Chamber 

Environment Controller (CEC) unit to a Habitat Conditioning Unit (HCU) within the DDC.  Additionally, 

the Heater Chiller Skid may be used to provide the heated and chilled fluid supply for an external 

regeneration unit (HCU-ER).  Once commissioned this arrangement provides controlled delivery of 

heating, cooling and dehumidification capacity to a DDC, in order to create and maintain optimum 

living conditions for saturation diving personnel. 
  

 

Figure 1 Front View of HCS-1 

1.2 Basic Description 
 

The HCS with external controls is designed to supply a ring main system, from which the fluid is taken 

to perform heating, cooling and dehumidification within a DCC.  The flow of the hot or cold fluid is 

governed using a Chamber Environmental Controller (CEC). The CEC which may be mounted next to 

the chamber and some distance from the HCS, adjusts the flow rate of fluid diverted to the coils of an 

HCU within the DCC. A proportional, integral and derivative (PID) controller governs the valve 

positions based on feedback received from a temperature/humidity transmitter in the chamber. 
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The unit is run from a 440V 60HZ electrical supply and requires a cold water feed to cool the 

condenser of the refrigeration plant. The outputs are individual hot and cold heat transfer fluid circuits 

supplied at pressures up to 5 bar and 30-35 litres per min. 

The HCS-1 assembly includes the following systems: a refrigeration system, electrical heating system, 

two pumping circuits and the electrical control system. 

The pumping circuits include two pumps that circulate the heat transfer fluid, (70/30 Glycol/water), 

through the separate hot and cold systems. 

The refrigeration system chills the fluid of the cold circuit using a cross flow heat exchanger. Cold 

refrigerant in one side of the heat exchanger absorbs heat from the heat transfer fluid in the adjacent 

side of the heat exchanger.  

The heating system heats the fluid of the hot circuit using electrical immersion heaters within the 

heater tank.  

The entire arrangement is governed as individual heating and cooling supply systems, maintained 

within ±1ºC of their set temperature through the use of dedicated electronic controllers, sensors, 

indication and Human Interface (HI). The HI uses push button selectors and LED indication lighting for 

run and stop conditions. Interlock circuits prevent heating or refrigeration from being started unless the 

corresponding pumps are active.  

The HI includes a controller display that indicates set points and measured values. Parameters of the 

controller are set using the buttons located on the controller face. 

 

The heating system, cooling system, fluid pumps, interconnecting pipe work and electrical panel are 

mounted to a robust stainless steel frame.  

The system requires a 440V, 3-phase, 60 Hz, 40 Amp electrical supply and a cooling seawater supply 

for the condenser of the system. The cooling water should have sufficient flow rate as indicated in 

Figure 10 of Appendix P. 

 

1.3 Specifications 
 

Weight Approx. 727 kg (1600 pounds) 

Size (mm) 1626 mm, 914 mm, 864 mm 

Electrical Input 440 VAC, 3 Phase, 60 Hz, 40 Amp 

Heating Capacity 9 kW 

Cooling Capacity 9.5 kW 

Temperature Control Adjustable set point, ±1ºC hot/cold fluid 

Circulation Pumps 30-35 litre /min at up to 5 bar 

Cooling Water Input (sea water condenser) 47 ltr/min @ 32ºC, 8 bar max 

Skid Fluid Connections 1” NPT (F) 
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1.4 Theory of Operation 
 

1.4.1 Fluid Circuits 
 

The HCS uses a water/glycol fluid mixture in both heating and cooling circuits with a concentration 

range of glycol between 30-50%.  This concentration is required to prevent freezing of the fluid during 

the chilling process and when operated in ambient temperatures below freezing.   

The fluid circuits are separated into distinct cold and hot circuits. The hot circuit is used to supply 

capacity for heating and the cold circuit is used to supply capacity for both cooling and 

dehumidification. 

 

The hot and cold fluid circuits both run at a pressure of up to 5 bar (6 bar Max.) supplied by dedicated 

multistage vertical axis pumps. Each pump is driven by a 1.1 kW electric motor coupled to the pump. 

Pressure gauges, mounted on the front of the HCS, display the fluid pressures supplied by the unit. A 

pressure relief valve is fitted to each pumping circuit header tank to prevent damage that may occur if 

high pressure chamber gas escapes into the fluid lines. 

 

A general layout schematic is provided in Appendix D showing both the water/glycol and refrigeration 

circuits and the component placement. 
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1.4.2 Refrigeration System 

The Refrigeration System that cools the fluid in the cold circuit consists of the following major 

components. 

 Compressor 

 Condenser 

 Receiver 

 Filter Dryer 

 Solenoid Valve  

 Sight Glass 

 Expansion Valve 

 Evaporator 

 Capacity Regulator 

 HP and LP Control 

Switches 

 Anti-Freeze Thermostat 

IMPORTANT 

Following the instigation of the Montreal Protocol; the release of CFC’s into the 
atmosphere is prohibited.  Although the system makes use of a non-prohibited 
refrigerant, venting of the gas is still prohibited and the system must be evacuated 
and the gas safely disposed of prior to carrying out work on the refrigeration system 
or its components. 

 

A brief description of each of these components and their function in the refrigeration process as 

applied to the HCS is given below. 

Compressor 

The Compressor is the prime mover for the refrigerant fluid.  Refrigerant at low pressure is 

drawn into the suction side of the compressor as a cool gas and discharged as hot, high 

pressure gas following compression.  This hot high pressure gas then passes to the 

condenser. 

Condenser 

The Condenser is a heat exchanger that uses a seawater supply to cool the hot refrigerant 

gas supplied by the compressor.  The heat exchanger cools the refrigerant gas to the point 

where it condenses into a liquid.  The high pressure refrigerant now cooled to liquid at ±40ºC, 

then flows to the liquid receiver.  

IMPORTANT 

The seawater flow required for the condenser will vary depending on the 
ambient seawater temperature (See Appendix P).  A control valve is fitted at 
the condenser’s seawater exit, which controls the seawater flow rate.  This 
valve monitors the refrigerant pressure at the condenser’s refrigerant outlet 
and once set, automatically adjusts the seawater flow to keep the refrigerant 
pressure (and temperature) correct. 

 

Liquid Receiver 

The liquid receiver is a storage vessel for the liquefied refrigerant and is fitted with a pressure 

relief valve to prevent over pressure of the system. When the system is correctly charged the 

liquid receiver will contain sufficient refrigerant to supply the system under normal operation. 
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Filter Dryer 

The filter dryer is mounted in the system to remove any residual moisture in the refrigerant. 

The filter prevents any moisture from passing to the expansion valves where it would freeze 

and block the refrigerant flow. As the oil of the compressor is also hygroscopic, lubrication will 

be compromised and the life of the unit will be reduced should any moisture be present in the 

system. 

IMPORTANT 

To prolong the life of the refrigeration system it is essential to replace the 
filter dryer if moisture penetration may have occurred during service or repair 
of the system. 

Solenoid Valves 

When the refrigeration system is switched off a solenoid valve in the circuit will shut off the 

liquid flow to the expansion valve and the capacity regulator.  This ensures that a supply of 

liquid refrigerant is maintained on the high-pressure side of the expansion valve thus allowing 

immediate access to capacity when the system is restarted. 

Sight Glass 

A sight glass is provided for the visual inspection of the liquid line during operation. Low gas 

charge level may be identified through the presence of bubbles flowing in the liquid refrigerant 

stream. When moisture is present in the system the colour of the indicator in the centre of the 

sight glass will change from green to yellow. 

Expansion Valve 

The primary function of the Expansion Valve is to throttle the cooled liquid refrigerant as it 

flows from the high pressure to low pressure side of the refrigeration system.  The secondary 

function is to regulate the mass flow of refrigerant to balance the mass flow required by the 

compressor. 

As a result of the sudden pressure drop through the orifice plate of the expansion valve, the 

refrigerant expands to a cold vapour. 

The expansion valve is fitted with a capillary bulb and a suction pressure line.  These measure 

both the temperature and the pressure of the refrigerant at the evaporator outlet.  The capillary 

bulb is affected by changes in the discharge temperature caused by varying evaporator loads 

and automatically adjusts the expansion valve setting to maintain a constant level of superheat 

at the evaporator discharge. This ensures that the compressor always receives only gaseous 

refrigerant. 

As the expansion valve is only self-adjusting over a limited range of evaporator load conditions 

a capacity regulator is fitted to maintain the systems performance over more extensive range 
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of evaporator loading. Capacity regulation is provided by a hot gas bypass valve detailed 

below. 

Evaporator 

The evaporator is a cross-flow plate type heat exchanger. It consists of two fluid circuits, one 

with cold refrigerant and the other carrying the heat transfer fluid that flows to the CEC unit. 

The refrigerant draws heat from the fluid that in turn is used to draw heat from the DDC. 

During the heat exchange the refrigerant vapour is heated. The heated refrigerant then passes 

back to the compressor inlet, where the entire cycle is repeated. 

Capacity Regulator 

When the heat load into the system is reduced the refrigerant is gains less heat causing the 

temperature of the refrigerant at the evaporator outlet to fall.  The pressure will also drop due 

to the direct relationship between temperature and pressure. 

A capacity regulator, (Hot gas bypass), reacts to the decrease in refrigerant pressure and 

adjusts to allow some hot refrigerant gas from the compressor discharge, to feed directly to 

the evaporator inlet.  This hot gas is then mixed with the cold vapour leaving the expansion 

valve and raises the temperature and pressure of the vapour before it enters the evaporator. 

The higher pressure then restores the evaporator outlet pressure back to normal and the 

compressor continues to function at its optimum rate. This cyclic process of capacity control 

prevents the compressor from switching on and off frequently when the system capacity 

requirement drops. 

High and Low Pressure Control Switches 

The high pressure switch protects the system from overpressure in the event of the condenser 

failing to condense the high pressure gas.  The low pressure switch prevents the compressor 

from drawing a vacuum if the capacity regulator fails to operate.  The high and low pressure 

switches are both safety circuits used to protect the compressor and will require manual 

resetting if tripped. 

Anti Freeze Thermostat 

The antifreeze thermostat is a safety device that prevents the evaporator from freezing 

causing damage to the evaporator and pipe work in the event of a temperature control failure. 

Refrigerant Gas 

The refrigeration system is designed to use only R404A refrigerant and requires approximately 

8.5 kg of R404A to fully charge the system. The system must be liquid charged to avoid 

unbalancing the R404A gas mixture. 
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1.4.3 Electronic Control 

The electrical control system as detailed in the wiring diagrams in 0 above consists of the following 

major components: 

 

Control Transformer  

The control transformer reduces the 440V main supply to 24V for use in the control circuits of 

the system. 

 

Main Electrical Isolator 63A 

The isolator provides complete electrical isolation of both the control and the power supply to 

the panel.  

CAUTION 

 
To avoid electric shock the isolator should always be switched off 
before opening the electrical panel. 

 

Contactor 

The coils of the contactors are activated by a 24V control signal. While the control signal is 

maintained the contactor is held in the closed position supplying power to the output terminals 

of the unit. Contactors are used to switch supply to the following: 

a. Heater Pump Motor (Contactor - C1) 

b. Chiller Pump Motor (Contactor - C3) 

c. Heater No. 1 & 2 (Contactor - C2) 

d. Refrigeration System (Contactor - C4) 

 

Pump Contact Breakers (MCB1 & MCB3) 

This protective device disconnects the power circuit to the pump if the current demand is 

higher than allowable rated current. 

 

Thermal Overload Relay 

Thermal overload relays are applied as protection in the event that the motor overheats due to 

overloading. Thermal overload is applied to the following: 

a. Heating Pump Motor Overload Relay (0/L1) 

b. Chiller Pump Motor Overload Relay (0/L2) 

c. Compressor Motor Overload Relay (0/L3) 

 

Heater Contact Breaker (MCB2) 

This protective device disconnects the power circuit to the heaters if the current demand is 

higher than allowable rated current. 
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Heater Elements A and B 

The heaters used are 440V, three-phase, 2 x 4.5 kW immersion heaters. 

 

Sump Heater Circuit Breaker (MCB6) 

This protective device disconnects the power circuit to the sump heater if the current demand 

is higher than allowable rated current. 

 

Control Circuit Breaker (MCB7) 

This protective device disconnects the power circuit to the heaters if the current demand is 

higher than allowable rated current. 

 

Temperature Controllers (HC1/1 & CC1/1) 

Electronic controllers are used to control the hot and cold circuit outlet fluid temperatures 

based on defined set points.  The controllers provide a visual display of the fluid temperatures. 

 

1.4.4 Mechanical Refrigeration Controls 

The mechanical control of the refrigeration system consists of the following major components: 

 

High Pressure Switch 

(Mounted on bracket in front refrigerator compressor)  This protective device disconnects the 

control circuit to the compressor motor contactor coil if the pressure rises above 22 bar (320 

psi) and must be manually reset when the pressure drops. 

 

Low Pressure Switch  

(Mounted on bracket in front of the refrigeration compressor) This protective device 

disconnects the control circuit to the compressor motor contactor coil if the compressor suction 

pressure drops below 2 bar (30 psi) in refrigeration system. It resets automatically when the 

pressure rises above ± 3 bar (45 psi). The refrigeration system will then need to be manually 

restarted.  

 

Anti Freeze Switch  

(Mounted on bracket in front of the refrigeration compressor) This protective device 

disconnects the control circuit to the compressor motor contactor coil if the temperature of the 

fluid exiting the evaporator falls below -3ºC.   

 

Over-Temperature Sensor (Thermostat) 

Should the temperature controller fail on the hot circuit further protection against overheating 

of the fluid is provided by a thermostat. The thermostat trip is set at 70ºC with auto reset after 

a 5ºC temperature reduction. 
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1.4.5 Panel Switches 

Operator interface during standard function is done through several panel mounted switches detailed 

below: 

Hot Fluid Pump On-Off Switch 

This is the manual input on-off switch for the hot fluid pump motor and closes the control circuit to the 

coil of the pump motor contactor. 

Chiller Pump On-Off Switch 

This is the manual input on-off switch for the cold fluid pump motor and closes the control circuit to the 

coil of the pump motor contactor. 

Heater No.1 & 2 On-Off Switch  

This is the manual input on-off switch for the heaters and closes the control circuit to the coil of the 

heater contactor. 

Refrigeration System On-Off Switch 

Turns control circuit power on and off to refrigeration compressor motor. 

Emergency Stop Switch 

This is used to stop the unit and break the supply of power to all of the operating circuits. The switch is 

a push button activated latching switch with a twist release. Once pressed, the emergency stop will 

remain active until released. When active the switch will prevent all circuits of the unit from operating 

and will stop the pumps, refrigeration of heating systems from being started. 

 

Figure 2 Control Panel 
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SECTION 2 INITIAL SET UP 
 

2.1 Piping Installation 

For details on the installation of the pipe work of the HCS-1 refer to Appendix E and the following 

instruction. 

 

2.1.1 Installation Instruction 

 

a. The HCS-1 should be installed within 15 metres of the chamber.  The HCS-1 should 

be secured on a level floor or deck. The HCS-1 may be stacked 2 high on top of other 

HCS or WHE units with the same frame footprint. In order to allow sufficient air 

circulation and maintenance access, 800 mm of metre clearance should be made 

available on three sides of the unit. 

b. If the HCS-1 is deck mounted, it must be rigidly secured in place. 

c. Plumb hot and cold fluid circuits as per the piping schematic in Appendix E using 1” 

diameter piping. 

IMPORTANT 

Pipe work must be insulated as this provides more effective capacity delivery. It is 
recommended to use at least a ½” insulation, Armaflex or equivalent. 

 

d. Plumb condenser cooling water supply with 3/4″ pipe. 

IMPORTANT 

Sufficient cooling water supply is essential for the correct operation of the 
refrigeration unit and to prevent tripping. 

 

e. Leak checks are to be carried out on both fluid systems to prevent loss of fluid during 

normal operation. 
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Figure 3 HCS-1 Reservoir 

 

2.2 Leak Test Procedure 

 Open all shut-off valves.  Close the heater tank drain valve (mounted under the heater 

reservoir). 

 Remove pressure relief valves on hot and cold circuit reservoirs and plug the fittings (Figure 3).  

 Attach a regulated nitrogen or air supply to the hot fluid system via the reservoir filling cap and 

apply a pressure of 10 bar (145 psi) to the system. 

 Check all fittings and lines for gas leaks. (Use liquid leak detector, snoop or equivalent).   

 Run a pressure hold test on the system by closing off the pressure supply valve. Note the 

pressure at the start of the test (10 bar or 145 psi) on the hot fluid system pressure gauge. The 

pressure in the sealed off system should not drop below 9.5 bar in 30 minutes. 

 If leaks are detected or pressure hold test indicates a leak, all connections on hoses and lines 

must be retightened and welds rechecked. 

 Bench test the relief valve to confirm that it has been set to activate at 2 bar (30 psi). 

 Slowly relieve the system test pressure then disconnect the test pressure supply. 

 Replace the relief valve on the hot fluid system.  

 Repeat the leak check procedure for the chilling fluid system. 

Pressure relief valve 

Reservoir 

Shut off valve 
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Filler plug 
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2.3 Electrical Installation 

WARNING 

 
All electrical wiring must be installed in an approved manner for the 
specific installation.  Consult company/local wiring regulations. 

CAUTION 

 
All pipe work must be complete and leak checked before proceeding 
with any electrical installation procedure. 

 

a. The electrical supply must be able to deliver 3-phase 40 Amp, 440 V, 60 Hz. 

b.  The mains supply cable must be a minimum of a 4 x 16 mm2, use armoured cable if 

required. 

c. Three phase connections are to be made to the power contactor as per correct wiring 

practices and ground connection via a cable gland into the panel. 

d. Check that the pump motor rotation is as indicated on both of the pump bodies. If the 

pump rotation is incorrect, shut off the power supply to the unit and switch any two of 

the three supply phases at the main isolator connection. Re-check the motor rotation. 

 

2.4 Initial System Checks and Setup Procedures 
 

After installation is complete the system must be checked before being put into service.  The full 

system setup procedure should be carried out as detailed below. 

 

2.4.1 Fluid System Priming Procedure 

IMPORTANT 

Recommended system fluid must be a solution of 30% Ethylene Glycol and 70% 
water. 

 

1. Close the heater tank drain valve. 

2. Adjust the condenser water capacity control valve. 

3. Pour fluid into both fluid reservoirs until the fluid level is above sight glass (Figure 1). 

4. Open both of the priming ports (Figure 4) on the pumps housings (See Appendix N).  

This will allow air to purge from the fluid systems.  Continue filling until fluid flows out of 

bleed valves.  Then close the bleed valves.  
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Figure 4 Circulation Pump 

5. Refill the reservoir until the liquid is again visible though the sight glass.  

6. Start the pump briefly to circulate fluid throughout the system. (Ensure that the reservoirs 

are closed before starting the motors to avoid fluid spillage) 

7. Stop the pump and refill the reservoir 

8. Repeat step 5 & 6 until the systems are filled with the fluid.  

9. Allow both pumps to run for at least half an hour to ensure that any remaining air is 

accumulated in the reservoir. 

10. Stop the pumps, refill the reservoirs as required.  

 

The system is now primed and ready for testing with the heating and chilling systems operating. 

 

2.4.2 Electrical Check  

To ensure the safe and correct operation of the HCS-1 unit all electrical connection and checks 

including installation, setup and commissioning must be performed by suitably qualified and 

competent personnel. 

 

1. Check all wiring for any loose connections that may have arisen during transporting or 

installation. 

2. Confirm that that the 3 phase supply connections are made correctly and are tightened 

3. Check that and that the supply voltage (440V and 60 Hz) (Ensure that the cables used are 

correctly sized and insulated) 

 

2.4.3 System Operation Check 

IMPORTANT 

The circulating pumps must be primed and running before starting the heating or 
chilling system. 

 

a) Check that all piping connections are made correctly 

Bleed Valve 
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b) Ensure that cooling water is supplied to the unit at a minimum of 47l/min and <32°C (See 

Appendix P) 

c) Turn on the circulating pumps (Circuits must be fully primed) 

d) Check the circuit pressure under free flow (No CEC activity and all valves open) 2-5 bar. 

e) Turn on the heater and refrigeration systems. 

f) Monitor both systems until the set points are reached. When the cooling system 

approaches set point, 1°C±2°C, the hot gas bypass capacity regulator is activated. When 

the hot system approaches set point, 60°C±2°C the controller switches off the heaters. 

(Processes are controlled by electronic controllers refer to Appendix O for controller 

manual).  

IMPORTANT 

The refrigerant sight glass should be clear with no bubbles in the refrigerant fluid 
stream. If bubbles are present or the sight glass indicates moisture in the fluid 
stream refer to the troubleshooting section. 

 

 

Figure 5 Refrigeration System Identification 

 

Following the operational check remove and clean both Y-strainers at inlet to fluid pumps to clear out 

any debris that may have been introduced into the system during plumbing and installation. Check 

priming of the circuits and re check operation in necessary. 

 

The HCS-1 is now ready for full integrated installation check with CEC and HCUs. 
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SECTION 3 OPERATING INSTRUCTIONS 
 

3.1 Operation 

Both the refrigeration and heater systems are equipped with an interlocking circuit that prevents their 

operation unless the corresponding pumping circuit is also running. Once the pumps are running the 

refrigeration and heating systems may be turned on. As the heating and cooling processes are 

governed by electronic controllers there are no other required operator inputs. 

CAUTION 

 

All pipe work must be complete and leak checked before proceeding 
with any electrical installation procedure. To reduce the risk of electric 
shock when the isolator is switched on it should not be possible to 
open the electrical panel door. 

 

IMPORTANT 

If using the HCS-1 unit for the first time or after servicing or maintenance ensure 
that the initial setup tests and procedures have been conducted as outlined in 
Section SECTION 2. Ensure that all preliminary electrical, plumbing and setup 
checks have been conducted. 

 

3.1.1 General Start Up Procedure 

All electrical controls are mounted in the electrical panel door and are identified in Figure 2 of Section 

1.4.5. 

Step Procedure 

1 Ensure all in-line valves are open and drain valves are closed. 

2 
Turn the mains isolator switch to the ON position.  The controller displays will illuminate and show the current 

circuit temperatures. 

3 Check the fluid levels in the reservoirs and system priming. 

4 If the system is primed, the fluid circulating pumps can be started, green buttons. 

5 

Recheck the fluid levels in the reservoirs, if the level has dropped, the filling plug can be opened while the pump is 

running and the needed fluid added.  If the level does not come up there is either a leak in the system or the 

system was not properly primed.  The pump should be stopped and its liquid lines should be visually inspected for 

leaks. 

6 
When the pumps are running the pumped pressure should also be checked and be in the region of 2-5 bar (30-70 

psi).  If not, turn off the pumps and refer to trouble shooting in chapter 5. 

7 Switch on the heater. (Green button) 
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8 
The temperature of the heated fluid should begin to rise and stop at the controller’s set-point. This is factory set to 

60ºC. 

9 Switch on the refrigerator system. (Green button) 

10 The chilled fluid line will begin to cool and stop at the controller’s set-point. This is factory set to 1ºC. 

11 
The condenser cooling water should also be flowing at this point.  If not, the compressor will be stopped by the high 

pressure safety switch. 

12 
When the unit is up and running, adjust the PENN water control valve to maintain the HP refrigeration pressure at 

16/17 bar when the compressor is on max load 

 

3.1.2 General Shut Down Procedure 

 

Emergency Shut Down and Reset 

Step Procedure 

1 
To stop the entire system during and an emergency, firmly press the emergency stop button on the front of the 

control panel indicated in Figure 2. 

2 
The emergency stop button is a latching push button with a twist release. When the emergency stop is released all 

systems will remain stopped and may be restarted according to the general start-up procedure. 

 

WARNING 

 

SERVICE AND REPAIR 

If the emergency condition requires any service or repair of the unit or 
any related systems ensure that the main isolator is also turned off. 

 

Normal Stopping and Shutdown Procedure 

Step Procedure 

1 Stop the refrigeration and heating systems 

2 Stop the fluid pumps 

3 Switch off the main isolator 

 



 

Heater Chiller Skid, HCS-1 (440V 24V) 

 

 

 

Installation, Operating & Maintenance Manual 

KI-OM-587 R4 

 

 29

SECTION 4 MAINTENANCE AND REPAIR 
 

4.1 Routine Maintenance Schedule 
 

4.1.1 Recommended Tools and Supplies 

Together with a comprehensive technician’s toolkit, the following items will be required. 

 Multi-meter and probes. (Preferably with temperature measurement capability) 

 Low temperature brazing rods, e.g.  Silflos no. 5 brazing alloy or equivalent silver solder 

 Refrigerant R-404A (8.5 kg for full system charge)  

 Compressor oil (Ester RL32S)  

 

4.1.2 Recommended Maintenance Schedule 

To ensure correct function, facilitate fault finding and extend the life of the HCS-1 unit it is essential to 

perform scheduled cleaning and inspection of the unit. Service and maintenance schedules should be 

based on the amount of running hours and periods where the unit is out of service extended. As 

working conditions are unique for each installation the following is a guide for the structure of 

servicing. 

WARNING 

 

DISCONNECT ELECTRICAL SUPPLY 

To avoid electric shock and damage to equipment disconnect external 
electrical power before continuing with this procedure. 

 

Cleaning and Inspection 

Regular cleaning and inspection schedules may be used to identify potential problem areas for 

maintenance or repair.  

Step Procedure 

1 
Using a clean, dry air source (30 psi / 2 bar) blow out the inside of electrical control 

box, electrical wiring and refrigeration section of HCS-1. 

2 

Using clean, lint free cloth, wipe inside of electrical control box.  Remove any debris 

that has collected.  Inspect all wiring for damage from excessive heat or physical 

damage. Wiring insulation should show no indication of heat damage, frayed or 

chafed. Replace all damaged wiring during repair.  

CAUTION 

 
Do not allow any moisture intrusion into the electrical 
control box during cleaning 
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3 
Using hot mild soap solution, clean sheet metal.  Wipe with a damp clean cloth to 

remove soap residue and dry with air. 

4 
Wipe stainless steel sheet metal with lemon oil or vinegar.  This will clean the 

stainless sheet metal and prevent oxidization. 

5 

Visually inspect the fluid pumps for leaking shaft seals and worn bearings.  If any sign 

of leaks or rumbling bearings are noted replace the parts if necessary.  (Refer to 

Appendix N for the pump manual) 

6 
Visually inspect all couplings and joints in the pipe runs for leaks and repair or replace 

as required. 

7 
Use Snoop or equivalent to inspect the refrigeration system for any refrigerant gas 

leaks. Have any leaks repaired by a competent refrigeration technician. 

8 Check that all bolting points, fixtures and mountings are secure. 

 

 

Motors, Pump Stands and Compressor – Paint and Corrosion Check 

Certain components of the HCS-1 are painted. These units are vulnerable to corrosion if the 

protective paint layer is compromised. Paint checks should be conducted every 4-6 months 

and repair work conducted as required.  

 

Clean Water Cooled Condenser  

To maintain the efficient heat transfer and performance of the refrigeration unit the tubes of the 

water cooled condenser should be cleaned out on an annual basis or during a convenient 

service interval. 

Step Procedure 

1 Remove end plates of the condenser. 

2 
Brush out the cooling tubes inside of condenser to remove any deposits and 

improve the heat transfer surface. 

3 Inspect/replace condenser anode every 3 months 

4 Inspect the end cap sealing gaskets and replace if they are unserviceable. 

5 Replace the end caps securely with the gaskets in place 

6 Check the end caps for leaks during post service testing 
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4.2 Removal and Replacement 

CAUTION 

 

Components should only be removed or replaced by trained 
technicians with a complete understanding of the overall unit and all 
its sub systems. Relevant safety equipment and procedures must 
always be employed during repair and maintenance work. 

WARNING 

 

ISOLATE EQUIPMENT 

Ensure that the main electrical power supply has been turned off 
before conducting any repair work. 

 

4.2.1 Refrigeration System Service 

1. Refrigerant Safety 

WARNING 

 

SUFFOCATION HAZARD 

R404 refrigerant is an oxygen depletion agent. Ensure sufficient 
ventilation of any work area to avoid suffocation. To reduce the 
chance of refrigerant leaks, pump down the system and close 
hand shut off valves when conducting repair work. 

CAUTION 

 

Following the instigation of the Montreal Protocol preventing the 
release of CFC’s into the atmosphere, the use of CFC refrigerant 
is prohibited.  Although the system makes use of a non-
prohibited refrigerant, intentional venting of this gas is barred 
and if the system is to be evacuated an acceptable gas 
reclamation process must be used. The gas must then be safely 
disposed off or stored prior to service or repair of the 
refrigeration system. 

 

WARNING 

 

HALOCARBON SAFETY 

Halocarbon gives no indication to the human senses of 
dangerous concentrations.  Dizziness can occur without warning 
and remaining in the environment will lead to unconsciousness 
and suffocation, unless escape to fresh air is immediate. 
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2. The Refrigerant System 

a. Only competent personnel with an authorised permit should be allowed to work on the 

refrigerant system. 

b. Do not start up the plant until the Operating and Safety Instructions have been read 

and understood and all component locations and function have been identified. 

c. Use only approved tubing, hoses and couplings when topping up and draining 

refrigerant.  Never fill containers to more than 80% of their maximum volume. 

d. Work on the refrigerant plant is to be done in compliance with the rules and provisions 

of the local or national codes and standards. 

e. Prior to working on a system or any part of a system make sure that it is depressurised 

with regard to its surroundings. 

f. Some surfaces in the plant that are colder than 0ºC and hotter than 40ºC and can 

cause skin injuries if touched. 

g. Refrigerant in liquid form must never be enclosed in a closed area such that it occupies 

all the available space. 

h. Exercise caution when operating valves that separate parts of the system at different 

pressures in order to avoid shock and impact loads. 

i. Care is to be exercised in order to avoid shock and impact loading which may result 

from rapid pressure changes and the transfer of liquid or gas, when switching between 

different operational modes such as start-up, shutdown, defrosting and cleaning. 

j. Before doing any work, make sure that the machine cannot be operated or started from 

any other site or automatically, by means of a sensor, timer relay or the like. 
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4.3 Refrigeration Compressor 

This section identifies the main refrigeration components and general function of the components. 

                  

Figure 6 Refrigeration Circuit 

4.3.1 Compressor Installation 

The compressor must be installed using the rubber anti-vibration mounting feet.  

IMPORTANT NOTES 

 

 Suction Line: horizontal sections shall be sloped down towards the compressor. 

 Suction line piping must be insulated when the evaporating temperature is below -

10ºC. 

 Discharge line: piping to the condenser must be designed to prevent liquid return to 

the compressor. 

 Oil charge: Maneurop MTZ compressors are charged with specific Ester Lubricants 

reference 160PZ.  The use of a different lubricant from the above may cause circuit 

contamination or may unfavourably react with the original lubricant and damage the 

compressor. 

 The compressor is protected against motor overheating and overloading by internal 

protectors.  For the three phase compressors the protector is connected to the neutral 

point of the start connected stator windings and cuts out all 3 phases simultaneously.  

Water Regulator 

Compressor 

Sight Glass 

Capacity Regulator 

Pressure Controller  
Housing 

Condenser

Solenoid Valve 

Low Temp Cut-Out

Evaporator 

Receiver 

Expansion Valve 



 

Heater Chiller Skid, HCS-1 (440V 24V) 

 

 

 

Installation, Operating & Maintenance Manual 

KI-OM-587 R4 

 

 34

IMPORTANT 

When the protection has cut out it may take up to 2 or 3 hours to reset and restart 
the compressor. 

 

4.3.2 Crankcase Heater 
 

 The crankcase heater has to be fitted with thermal contact grease between the element and 

the thermal well and permanently connected to a power source (self regulating PTC heater).  
 

 When removing the heater avoid pulling on the cables as this may damage the part.   

 

4.3.3 Compressor Start Up (After Replacement) 

1) Preliminary Instructions and Precautions 

CAUTION 

 
Do not use the compressor to draw a vacuum in the circuit as it may 
damage the compressor. 

a) Do not use a Mega meter or apply power to the compressor while it is under vacuum, this may 

cause damage to the motor windings.   

b) Before initial start-up or after a prolonged shut down period it is recommended to energise the 

crankcase heater by switching on the power to the main control panel for a minimum of 12 

hours before compressor start-up. This is necessary to boil off any refrigerant liquid under the 

compressor oil displacing it and reducing lubrication of critical components. 

c) Before start up check that the compressor oil level is within operational limits. (1/4 to 3/4 of the 

oil level sight glass). 

d) Ester oil 160PZ characteristics are different from the mineral lubricants, they absorb moisture 

very quickly.  It is strongly recommended to keep the nitrogen gas pressure in the compressor 

until final connection to the system.  Do not expose compressor to the air for more than 20 

minutes as it may absorb moisture from the atmosphere.  

2) Leak check and charging 

a) With the service valves of the compressor shut, pressurise the system with R404A and 

perform leak detection. (Use Snoop or an equivalent leak detector).  

b) Draw a vacuum on the system, first with the compressor valves shut. The minimum standing 

vacuum should be 0.25 mmHg (0.33 mbar).   

c) Use a two-stage vacuum pump reserved for working with HFC refrigerants Connect the pump 

using suitably sized connections of 3/8″ minimum. 

d) Switch the crankcase heater on.  

e) Break the vacuum with nitrogen and open the compressor valves.  
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f) Draw a vacuum on the entire system including the compressor, minimum standing vacuum to 

be reached: 0.25 mm Hg.  

g) Charge the system with R404A at the receiver drawing the refrigerant in liquid phase from the 

bottle and get as close as possible to the nominal charge before starting the compressor.  

h) Start the compressor. 

i) Slowly, add the required refrigerant in liquid phase, on the low pressure side at the furthest 

point from the compressor.  

3) Service and setup guidelines 

a) Connect test gauges to measure the operating pressures of the system.  

4) System running checks 

a) After 2-3 hours of operation, stabilize the system operating conditions and check the oil level 

in compressor again. Add oil if necessary and repeat the operation. 

b) Under steady load conditions check refrigeration piping or capillary tubes for abnormal 

vibrations (movement amplitude of more than 1.5 mm of a refrigeration line necessitates 

corrective actions, pipe bracket, etc...).  
 

4.3.4 Compressor Maintenance 

CAUTION 

 

The Maneurop compressors used are sealed units and are under 
pressure from the refrigerant gas inside their body. They also include 
electrical components. It is therefore recommended that the 
installation and maintenance of these compressors is performed by 
qualified technicians only.  

These systems are charged with azeotropic refrigerants and to ensure optimum compressor 

performance and reliability they must be serviced by personnel with comprehensive theoretical and 

practical training. 

 

Regular checks and tests: 

 Check compressor operating conditions (evaporator temp., condenser temp., and 

discharge temp) make sure that all parameters are in line with the application and 

within the compressor operating limits specified in the catalogue.  

 Check a safety switch set points.  

 Check compressor oil level.  

 Perform a refrigerant leak detection test. 

 Check compressor suction superheat. 

 When servicing a system charged with R404A always replace the filter drier.  

 Circuit dehydration is mandatory and maximum residual moisture in the system is 

100ppm.  
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4.4 Refrigeration Condenser  
 

The Refrigeration Condenser used is an Alfa Laval, seawater-cooled Shell and Tube Condenser. It 

requires a flow of sea water through the shell to remove heat from the refrigerant flowing in the tubes 

of the condenser.  

The condenser is suitable for all CFC/HFC-refrigerants and has the following operating pressure and 

temperature. 

 - Refrigerant side:  Max. 28 bar/-10ºC to 120ºC 

 - Water side:  Max. 10 bar/-10ºC (with antifreeze agent) to 95ºC 
 

For further details see Appendix G. 

 

4.5 Refrigeration Evaporator 

The Refrigeration System Evaporator is an Alfa Laval Compact Brazed Heat Exchanger. Cold 

refrigerant flowing through the unit removes heat from the water/glycol heat transfer fluid. 

The evaporator should be mounted in the vertical position with the small port at the bottom of the 

arrangement. In all refrigerant applications it is very important that every refrigerant channel is 

enclosed by a water/glycol channel on both sides. Connecting the refrigerant instead of the 

water/glycol to the first and last channel may drop the evaporation temperature and result in freezing 

and reduced performance.  

The expansion valve should be placed close to the inlet connection of the evaporator whereas the 

bulb should be mounted on the refrigerant outlet connection.  The pipe diameter between the 

expansion valve and the heat exchanger should be the same as the diameter of the liquid line.  

Ensure that threaded connections are not over-tightened.  It is advisable to use a connection with a 

bonded seal positioned between the fitting and the heat exchanger boss.  

 

4.6 Thermostatic Expansion Valve 

See Part Documentation in Appendix L for component manual 

 

4.7 Capacity Regulator 
 

See Part Documentation in Appendix K for component manual 

 

4.8 Safety Switches 

See Part Documentation in Appendix I and Appendix J for both the pressure and anti freeze switch 

component manual.  
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4.9 Replace Filter/Dryer 
 

4.9.1 Preparation 

 Gain clear access to the filter drier.  

 Close accumulator outlet valve 

 Pump down the refrigeration system and allow compressor to shut off by tripping the 

low pressure switch at least twice.  With the condenser outlet valve closed the 

compressor will pump R404A into the condenser.  By closing the condenser outlet 

valve, no R404A will flow back into system. 

 Close the condenser inlet valve 

 Set up a refrigerant recovery system to evacuate the low pressure (LP) part of the 

refrigeration system.  

WARNING 

 

EVACUATE PIPE WORK BEFORE BRAZING 

Do not braze or apply heat to the refrigeration system or components 
for at least 5 minutes after evacuation as heated refrigerant produces a 
dangerous gas. 

CAUTION 

 

Install new filter-drier immediately following any piping repair.  Do not 
allow refrigeration system to be opened to atmosphere for a long 
period of time.  The system will absorb water which will contaminate 
new driers as well as the entire refrigeration system. 

4.9.2 Remove Filter/Drier and Install New Component 

 Loosen flare nuts or for brazed fittings use acetylene torch to un-solder and remove 

the old filter/drier. 

 Install the new filter/drier.  Make sure that the arrow on the filter/dryer, indicating the 

direction of flow, is pointing in direction of the system refrigerant flow.  Tighten the 

flare nuts or re-solder the new unit. 
 

4.9.3 Evacuate and Test Run 

 Connect an R404A gauge manifold set onto the compressor.  Connect the red hose to 

the discharge service valve and the blue hose to the suction service valve. 

 Set up refrigerant recovery system and evacuate the LP part of the refrigeration 

system to remove any air and moisture. 

 Open the condenser shut off valves. 

 Turn the refrigeration system on and run for 10 to 15 minutes.  Check the refrigeration 

sight glass to see if any bubbles are visible in the refrigerant stream indicating a low 

gas charge.  If necessary add refrigerant to the system until the bubbles disappear. 
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 Close service valves and remove gauge manifold set. 

 

4.10 Fluid Pumps 
 

1. General 

If pumps are not primed properly, or lose their prime during start up, they should be shut down 

and re-primed before start up is repeated.  Normal pressures for the fluid pumps are, 2-5 bar 

(30-70 psi).  

CAUTION 

 
Do not run pumps if pressures are not in the allowable range as this 
may damage the pumps. 

2. Maintenance 

Pump bearings and shaft seals are maintenance free however service kits are available from 

Divex. 
 

See Appendix N for more details 
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4.11 Temperature Control (Hot and Cold Fluids) 

When replacing a controller it is necessary to reprogram the unit. As heating and cooling processes 

are governed by separate controllers there are two programming procedures. These procedures are 

detailed in the following two sections. 
 

 

Figure 7 IR 32 Controllers 
 

 

4.11.1 Heating System Controller Set-up 
 

The controller must be in reverse control mode as will be noted by the flashing LED on the front panel.  

This is the Carel factory default setting.  There are a number of other parameters that need to be set 

up all of which can be done by following the sequence 

IMPORTANT 

The controller uses ºC exclusively for all inputs and displays.  A full description of 
each function number is given in Appendix O. 

 

Setting reverse mode 

 Push the SEL and PRG keys simultaneously for 5 sec. 

 Use the arrows keys to page to 77, press SEL. 

 Use the arrow keys to page to C 50, press SEL. 

 Change the number to 1 using the arrow keys. 

 Press the SEL key to return to the C 50 screen. 

 Use the arrow keys to page to C 0, press SEL. 

 Change the number to 2 using arrow keys. 

 Press the SEL key to return to the C 0 screen. 
 

Setting the sensor type 

 Use the arrow keys to change the display to C 13, and then press SEL. 

 Change the value to 0 with the arrow keys. 

 Press the SEL key to return to the C 13 screen. 
 

Alarm Mute/ 

programming Key 

Increase Value 

Decrease Value 

Direct LED 

Reverse LED 

Controlled Parameter  

Display 
Set Point Select 
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The unit must be calibrated as the temperature displayed may differ from the actual temperature.  

Although the exact temperature is not critical in this case, it is good practice to set the controller as 

accurately as possible.  Measure the ambient temperature and then compare the controller’s 

displayed temp to this. 

 Push the SEL and PRG keys simultaneously for 5 sec. 

 Use the arrows keys to get 77, press SEL. 

 Use the arrow keys to go to C 50, press SEL. 

 Change the number to 1 with arrow keys. 

 Press the PRG key to return to the normal operating mode. 

 Press PRG for 5 sec. 

 Use the arrow keys to go to P 14, press SEL. 

 Change the number by the difference between the actual temperature and the 

displayed temperature with arrow keys. 

 Press SEL to return to the P 14 menu. 

From this step the temperature band can also be set for temperature differential about the set point.  

 In P go to P1 with the arrow keys, press SEL. 

 Change the number value to allow a differential of 2 degrees. 

 Press PRG to return to the normal operating mode.  

This completes the programming of the hot fluid temperature controller.  Generally the set point of the 

hot fluid is 60ºC.  It is not advised to increase the set point above this as fluid at this temperature could 

scold and cause injury.  The set point is programmed as follows: 

 Press SEL for 1 sec and release. 

 Using the arrow keys adjust the set point to the required value.  

 Press SEL again to return to the normal operating mode. 

 

4.11.2 Chilling System Control Set-Up 
 

The controller must be in Direct control mode as will be noted by the flashing LED on the controller 

display.  (This is not the Carel factory default setting).  There are a number of other parameters that 

need to be set up all of which can be done by following the sequence 

IMPORTANT 

The controller uses ºC exclusively for all inputs and displays.  A full description of 
each function number is given in Appendix O. 

 

Setting reverse mode. 

 Push the SEL and PRG keys simultaneously for 5 sec. 

 Use the arrows keys to get 77, press SEL. 

 Use the arrow keys to go to C 50, press SEL. 

 Change the number to 1 with arrow keys. 
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 Press the SEL key to return to the C 50 screen. 

 Use the arrow keys to go to C 0, press SEL. 

 Change the number to 1 with arrow keys. 

 Press the SEL key to return to the C 0 screen. 
 

Setting the sensor type 

 Use arrow keys to change the display to C 13, and then press SEL. 

 Change value to 0 with the arrow keys. 

 Press the SEL key to return to the C 13 screen. 
 
 

The unit will now have to be calibrated as the temperature displayed can possibly be different from the 

actual temperature by as much as 3ºC.  Although the exact temperature is not critical in this case, it is 

good practice to set the controller as accurately as possible.  Measure the ambient temperature and 

then compare the controller’s displayed temp to this. 

 Push the SEL and PRG keys simultaneously for 5 sec. 

 Use the arrows keys to get 77, press SEL.  

 Use the arrow keys to go to C 50, press SEL. 

 Change the number to 1 with arrow keys. 

 Press the PRG key to return to the normal operating mode. 

 Press PRG for 5 sec. 

 Use the arrow keys to go to P 14, press SEL. 

 Change the number by the difference between the actual temperature and the 

displayed temperature with arrow keys. 

 Press SEL to return to the P 14 menu. 
 

From this step the temperature band can also be set for temperature differential about the set point.  

 In P go to P1 with the arrow keys, press SEL 

 Change the number value to allow a differential of 1 degrees; this can be changed to 

suite the specific controller as different output units may be supplied.  Single output 

unites use 1, two output units 2, three output units 3 and four outputs 4) 

 Press PRG to return to the normal operating mode.  
 

This completes the programming of the cold fluid temperature controller.  Generally the set point of the 

cold fluid is 1ºC.  It is not advised to decrease the set point below this as the fluid may freeze and 

excessive condensation may occur on exposed piping.  The set point is programmed as follows. 

 Press SEL for 1 sec. 

 Release it and then using the arrow keys adjust the set point.  

 Press SEL again to return to the normal operating mode. 
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SECTION 5 TROUBLESHOOTING 

1.   FLUID SYSTEMS 

PROBLEM PROBABLE CAUSE SOLUTION 

Pumps turning backwards due 

to incorrect phase connection 

Check the pump motor power phasing.  

Pumps should be rotating in the direction 

of the arrows shown on the motor. 

Air in fluid system. a) Prime pumps in accordance with 

priming procedure. 

b) Check for leaks in fluid system. 

A.  No Fluid Pressure 

Pump motor burned out. Replace pump motor. 

Air in fluid system. a) Prime pumps in accordance with 

priming procedure. 

b) Check for leaks in fluid system 

Leak in fluid return line 

plumbing. 

a) Shut down unit and check for leaks. 

b) Repair leaks, refill and prime system as 

required. 

Restriction in fluid return line  a) Clean all fluid return lines. 

b) Check for dented, crushed or restricted 

plumbing.  Remove and replace/repair as 

necessary. 

c) Check for return line smaller than 1”. 

Pump shaft seal leaking. Replace pump shaft seal. 

B.  Low Fluid Pressure 

Y-Filter in return line clogged. Remove filter screen and clean.  Replace 

screen and prime.  Retest. 

C.  High Fluid Pressure Restriction in fluid output line. a) Clean all fluid discharge lines. 

b) Check for dented, crushed, or restricted 

plumbing.  Remove and replace/repair as 

necessary. 

Incorrect anti-freeze in fluid 

system. 

Drain, flush, and refill system with a 

proper anti-freeze.  Anti-freeze should not 

have a high content of “stop leak” 

D.  Line Filter Clogs 

Repeatedly 

System plumbing has become 

contaminated. 

Drain, clean and flush the complete fluid 

system.  Check all bearings, valves etc. 

for damage and replace/repair as 

necessary. 
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2. ELECTRONIC CONTROLS 

PROBLEM PROBABLE CAUSE SOLUTION 

Faulty calibration. Refer to Appendix O. for recalibration 

procedure 

Open circuit in sensor wiring. Trace wiring and repair. 

Faulty temperature transmitter. Replace temperature transmitter. 

Temperature transmitter failure will cause 

loss of heating/cooling control. 

Wiring fault Check integrity of wiring and all 

connections according to the wiring 

diagrams. 

A.  Temperature 

Controller Indicates Fault 

Defective temperature controller Replace controller. 

B.  Controlled Temp.  

Does Not Agree With 

Displayed Temp. 

Improper calibration. Re-calibrate the temperature controller. 
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3.  ELECTRICAL 

PROBLEM PROBABLE CAUSE SOLUTION 

Improper/Faulty input voltage 

and/or frequency. 

Provide HCS -2 with proper input power. A.  HCS-1 Will Not Start 

Defective Electrical Circuit. a) Check ON-OFF switch for broken or 

missing connection.  Repair as necessary. 

b) Check wires on main power contactor.  

Repair as necessary. 

c) Check primary pump overload relay. 

1. Turn to manual and depress RESET. 

2. Turn back to AUTO. 

3. Check voltage across overload switch.  

If there is voltage and depressing the 

RESET did not reset the switch (and 

the RESET was allowed to cool), 

replace overload relay  

d) Check power across main power 

contactor coil when ON-OFF switch is in 

ON position.  If there is 220 volts and 

contact does not close, replace contactor. 

e) Check that ON-OFF switch makes 

contact when turned.  If not, replace ON-

OFF switch. 

B. Refrigeration    
Compressor Won't Operate 

Defective K106 Contactor. Check K106 and verify 220 volts across 

coil and contactor does not close; replace 

contactor. 

Low frequency Check frequency; should be minimum of 

60 Hz.  If frequency is low, have problem 

corrected. 

Rust on contactor lamination 

(steel bar) 

Sand rust off and coat with WD-40 (Do not 

saturate) 

C.  Contactors Chattering 

Dirt on coil or lamination Strip, clean and reassemble 

Undersized thermal element Check for proper element size and 

replace elements if needed. 

D.  Overload Relay Trips 

Repeatedly With No 

Apparent Reason Defective overload relay Replace overload relay. 
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4.  GENERAL 

PROBLEM PROBABLE CAUSE SOLUTION 

Fluid pump is not switched on 

or interlock is still engaged. 

Turn on the fluid pump before starting the 

refrigeration. If refrigeration does not start 

check the interlock circuit. 

Compressor thermal overload 

relay has tripped 

Allow 30 minutes for compressor motor to 

cool before attempting to restart. 

A.  Refrigeration 

Compressor Will Not 

Operate 

Defective compressor motor If compressor does not start or starts and 

stops again very quickly after a cool down, 

to determine if compressor motor is 

defective, check the following: 

Remove the three wires from refrigeration 

compressor motor If there is continuity to 

ground or short between legs the motor is 

defective or damaged.  Replace the 

compressor. 

Low refrigerant charge Check sight glass for bubbles & recharge 

refrigeration system. 

Temperature control not 

properly set up or calibrated 

Check the controller set up. Calibrate 

temperature control. 

B.  Cold Fluid At Ambient 

Faulty refrigeration system Refer to refrigeration system section 

Short in input wiring Check and repair input wiring as 

necessary. 

Defective compressor motor Check and replace compressor motor if 

needed. 

Defective fluid pump motor Check and replace pump motor if needed. 

C.  Main Input Breaker 

Trips When System Is 

Energised 

Internal wiring crimped and 

shorted 

Check all internal wiring for shorts and 

repair if necessary. 

D.   Compressor, Fan 
And/Or Main Power 
Contactors Chattering 

Input power frequency incorrect Supply unit with correct power and 
frequency. 
 

Open immersion heater fuses Replace fuses. E.  Hot Fluid Circuit Not 

Heating Effectively; 

Contactors On But No 

Current Flow 

Defective immersion heater; 
open circuit 

Replace immersion heater. 



 

Heater Chiller Skid, HCS-1 (440V 24V) 

 

 

 

Installation, Operating & Maintenance Manual 

KI-OM-587 R4 

 

 47

4.  GENERAL 

PROBLEM PROBABLE CAUSE SOLUTION 

F.  Chattering Sound 

From HCS-1 

Relief valve venting on fluid 

system due to high pressure 

a) Check for high system pressure. 

b) Valve shut-off in primary system, 

security valves, bulkhead valve etc.  Open 

system valves.  System pressure should 

be between 2 and 5 bar. 

c) Crimped line on primary system.   

d) Gas leak into fluid system from chamber 

internal piping. 
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5.  REFRIGERATION SYSTEM 

PROBLEM PROBABLE CAUSE SOLUTION 

A.  Cannot Locate 

Refrigerant Leak 

Internal refrigerant leak into 

evaporator 

Drain small quantity of fluid from system 

and check with refrigerant leak detector.  

Replace evaporator, if required. 

B.  Low Suction Pressure 

When System Is Known 

To Be Charged 

Water in refrigerant Replace drier/filter recharge refrigeration 

system. 

Low refrigerant charge resulting 

in low suction pressure turning 

compressor on and off on low 

pressure switch 

a) Find and repair leak in refrigeration 

system and re-prime. 

b) Recharge refrigeration system in 

accordance with page 87-89 

Clogged or blocked condenser 

- turning on and off on high 

pressure switch 

Check and clean condenser 

Inoperative condenser water 

regulating causing high 

discharge pressure 

Check that cooling water is flowing.  If not: 

a) Water supply is turned off. 

b) Water discharge is blocked. 

C.  Compressor Rapidly 

Cycles 

 

Water shut off on water cooled 

condenser 

a) Turn water on 

b) Defective water valve.  Replace. 

Clogged drier/filter To determine this, feel drier/filter.  It will 
feel cooler than the receiver.  If this is the 
case, change drier/filter. 

D.  Low Suction Pressure;  
Low Discharge Pressure; 
Very Little Cooling 

Low on refrigerant charge a) Check for leak.  Repair.  

b) Charge system with refrigerant. 

D.  Low Suction Pressure;  
Low Discharge Pressure; 
Very Little Cooling…cont 

Clogged suction drier Determine this by attaching gauge 

manifold set to fitting on suction drier, then 

attach to suction service valve and check 

suction pressure.  There should be no 

more than 4 psi pressure drop across 

drier.  If pressure drop is high, replace 

suction drier.   
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5.  REFRIGERATION SYSTEM 

PROBLEM PROBABLE CAUSE SOLUTION 

E.  Compressor Icing Up 

Past Suction Service 

Valve 

Super heat set too low on 

expansion valve 

Remove cap from expansion valve and 

turn one turn at a time, clockwise, looking 

at super heat adjusting screw.  Allow 10 

minutes between adjustments.  Continue 

until frost line breaks at suction service 

valve. 

F.  Secondary Fluid Too 

Cold Or Too Hot 

Temperature control set 

improperly 

Secondary fluid should be limited to a low 

temperature of 30ºF (-3ºC).  Install a 

temperature measuring device on 

secondary fluid line to measure temp. 

G.  High Discharge 

Pressure 

Water cooled unit: water shut 

off 

a) Turn water on. 

b) Insufficient flow to condenser.  Increase 

line size and pressure. 

Low on refrigerant charge Charge unit with refrigeration.   H.  Low Suction Pressure 

Expansion valve defective Expansion valve could be defective, 

broken sensor, or dirt in valve.  Replace.   
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SECTION 6 APPENDICES 

Appendix A Part Identification 

 

 

Figure 8 Part Identification - Front View 

 

 

Figure 9 Part Identification – Rear View 
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Item Description Divex SA Part No. 

1 Lifting Eye - 

2 Condenser Water Capacity Control Valve DO04819 

3 Cold Out Pressure Gauge PBBV63BB02QJ2A 

4 Cold Out Connection - 

5 Cold In (Return) Connection - 

6 Hot Out Pressure Gauge PBBV63BB02QJ2A 

7 Evaporator (Plate Heat Exchanger) DO 04927 

8 Hot Out Connection - 

9 Hot In (Return) Connection - 

10 Sea Water Out Connection - 

11 Sight Glass DO 02617 

12 Sea Water In Connection - 

13 Hot Circuit Pump Run Hour Meter DO 05670 

14 Heater Temperature Controller (24V) DO 05711 

15 Cold Circuit Pump Run Hour Meter DO 05670 

16 Chiller Temperature Controller (24V) DO 05711 

17 Electrical Control Panel, Selectors and Run/Trip Indication - 

18 Main Isolator (63A) DO 02877 

19 Emergency Stop Button - 

20 Hot Gas Bypass Valve (Capacity Regulation Valve) DO 02621 

21 Pump and Motor Assembly DO 02607 

22 Glycol/Water Reservoir - 

23 Reservoir Relief Valve DO 02304 

24 Heater Chamber ( Element) DO 02606 

25 Circulating Pump Bleed Valve - 

26 Circulating Pump (See 21, DO02607) 

27 Liquid Receiver DO 02685 

28 Strainer DO 02682 

29 Condenser DO41275 

30 Compressor DO 02612 

31 Expansion Valve DO 02618 
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Appendix B List of Recommended Spares 

Description Qty. Divex P/No. Indicated In: 

Pump, St/St, Grundfoss  1 DO02607 Figure 9, Item 25 

Element, 4.5kW, 440VAC 3Ph, 2” BSP 1 DO02606-SPARE Figure 9, Item 24 

Compressor, Maneurope, R404a 1 DO02612 Figure 9, Item 30 

Filter, Drier, Refrigeration, ½” Flare 1 DO02838 Figure 6 

Valve, Expansion, Thermostatic, TES2 MOP 1 DO02618 Figure 9, Item 31 

Orifice, Refrigeration, No. 4 1 DO 02849 Figure 9, Item 31 

Valve, Capacity Regulating 1 DO02621 Figure 9 

Switch, Pressure, KP 15, 60-2008 1 DO02619 Figure 6 

Valve, Pressure Actuated, ¾” 1 DO04819 Figure 9 

Controller, Temperature, Carel, 24V 1 DO05711 Figure 8, Item 14 & 16 

Contact Element, N/O, Contact Block 2 DO02889 Figure 8, Item 17 

Overload, Thermal, 2.5-4.0A, RF38.0400 1 DO05709 Figure 8, Item 17 

Contactor, 12.5kW, 32 Amp, 3-Pole, DC 1 DO04836 Figure 8, Item 17 

Contactor, 4.2kW 3Pole, 24VDC Coil, Din 1 DO03255 Figure 8, Item 17 

Sensor, NTC 015 1 DO02787 - 

Coil, Solenoid, 24VDC, 50Hz, 20 Watt 1 DO05210 Figure 6 

Contact Element, N/C, Contact Block 2 DO02891 Figure 8, Item 17 

Relay, Miniature, 24VDC Coil, 4 C/O 2 DO04171 Figure 8, Item 17 

Light, Pilot, LED Cluster 24VAC/DC Red 2 DO04992 Figure 8, Item 17 

Light, Pilot, LED Cluster 24VAC/DC Green 2 DO04990 Figure 8, Item 17 

Overload, Thermal, 9-14A, RF38.1400 1 DO02904 Figure 8, Item 17 

Contactor, Auxiliary Add-on Block 2 DO03716 Figure 8, Item 17 

Circuit Breaker, Miniature, 1Ph 2A 5kA 1 DO02883 Figure 8. Item 17 

Circuit Breaker, Miniature, 2Ph 2A 5kA 1 DO02882 Figure 8, Item 17 

Circuit Breaker, Miniature, 3Ph 16A 10kA 1 DO02881 Figure 8, Item 17 

Circuit Breaker, Miniature, 3Ph 10A 10kA 1 DO02880 Figure 8, Item 17 

Power Supply, 380-500V, 24VDC, 5A 1 DO03904 Figure 8, Item 17 

Hour Meter, 7-Digit, 48mm2, 24VDC 1 DO05670 Figure 8, Item 13 & 15 

Module, Plug-In, 6-220VDC 1 DO03910 Figure 8, Item 17 

Diode, Safety, Back EMF, 24VDC Contactor 1 DO04924 Figure 8, Item 17 

Fuse, Glass 5x20, 5 Amp 10 DO03914 Figure 8, Item 17 

Fuse, Glass 5x20, 1 Amp  10 DO03913 Figure 8, Item 17 

Transformer, 400-230VAC, 40V 1 DO05710 Figure 8, Item 17 

Thermostat, 70 °C, 220V, 10A, Bi metal 1 DO03657 - 

Valve, Relief, 1/2” MNPT, 3-50 psi, Brass 1 DO02304 - 

Defrost, Thermostat, CMU-2 1 DO02609 - 

Anode, CMU Condenser 2 DO04925 - 

Kit, O-Ring, Rubber Type: EPDM 1 DO06511 - 

Kit, Shaft Seal, HQQE 1 DO06512 - 

Kit, Wear Parts, Material Type: Silicon Carbide 1 DO06513 - 
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Spares Acquisition Sheet 

CS‐4 Serial No.:  CMU/         /   

Quotation & Delivery Details  YES NO Order Date:   DD / MM / YYYYRequest for: 

(Mark appropriate)  Supply Based on Order No.  YES NO Order No:   
Note:  Please attach full contact details to this sheet when placing orders and fill in required quantities in the table below before faxing or e-

mailing this request to the nearest Divex Sales Office. 

 

Description Divex SA Part No. Qty  Description Divex SA Part No. Qty 

Pump, St/St, Grundfoss  DO02607   Circuit Breaker, Miniature, 2Ph 2A 5kA DO02882  

Element, 4.5kW, 440VAC 3Ph, 2” BSP DO02606-SPARE   Circuit Breaker, Miniature, 3Ph 16A 
10kA 

DO02881  

Compressor, Maneurope, R404a DO02612   Circuit Breaker, Miniature, 3Ph 10A 
10kA 

DO02880  

Filter, Drier, Refrigeration, ½” Flare DO02838   Power Supply, 380-500V, 24VDC, 5A DO03904  

Valve, Expansion, Thermostatic, TES2 
MOP 

DO02618   Hour Meter, 7-Digit, 48mm2, 24VDC DO05670  

Orifice, Refrigeration, No. 4 DO02849   Module, Plug-In, 6-220VDC DO03910  

Valve, Capacity Regulating DO02621   Diode, Safety, Back EMF, 24VDC 
Contactor 

DO04924  

Switch, Pressure, KP 15, 60-2008 DO02619   Fuse, Glass 5x20, 5 Amp DO03914  

Valve, Pressure Actuated, ¾” DO04819   Fuse, Glass 5x20, 1 Amp  DO03913  

Controller, Temperature, Carel, 24V DO05711   Transformer, 400-230VAC, 40V DO05710  

Contact Element, N/O, Contact Block DO02889   Thermostat, 70 °C, 220V, 10A, Bi metal DO03657  

Overload, Thermal, 2.5-4.0A, 
RF38.0400 

DO05709   Valve, Relief, 1/2” MNPT, 3-50 psi, 
Brass 

DO02304  

Contactor, 12.5kW, 32 Amp, 3-Pole, DC DO04836   Defrost, Thermostat, CMU-2 DO02609  

Contactor, 4.2kW 3Pole, 24VDC Coil, 
Din 

DO03255   Anode, CMU Condenser DO04925  

Sensor, NTC 015 DO02787   Kit, O-Ring, Rubber Type: EPDM DO06511  

Coil, Solenoid, 24VDC, 50Hz, 20 Watt DO05210   Kit, Shaft Seal, HQQE DO06512  

Contact Element, N/C, Contact Block DO02891   Kit, Wear Parts, Material Type: Silicon 
Carbide 

DO06513  

Relay, Miniature, 24VDC Coil, 4 C/O DO04171      

Light, Pilot, LED Cluster 24VAC/DC 
Red 

DO04992      

Light, Pilot, LED Cluster 24VAC/DC 
Green 

DO04990      

Overload, Thermal, 9-14A, RF38.1400 DO02904      

Contactor, Auxiliary Add-on Block DO03716      

Circuit Breaker, Miniature, 1Ph 2A 5kA DO02883      

Circuit Breaker, Miniature, 2Ph 2A 5kA DO02882      
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Appendix C Electrical Schematics 
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Appendix D General Schematic 
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Appendix E Flow Diagram 
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Appendix F Compressor 
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Appendix G Condenser 
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Well-equipped for any challenge

Shell-and-tube water cooled condensers for fresh and seawater applications

ERC00436EN 1205

Alfa Laval in brief

Alfa Laval is a leading global provider 
of specialized products and engi-
neered solutions. 
 Our equipment, systems and
services are dedicated to helping 
customers to optimize the perfor-
mance of their processes. Time and 
time again.
 We help our customers to heat, 
cool, separate and transport prod-
ucts such as oil, water, chemicals, 
beverages, foodstuffs, starch and 
pharmaceuticals.
 Our worldwide organization works 
closely with customers in almost 100 
countries to help them stay ahead.

How to contact Alfa Laval

Up-to-date Alfa Laval contact details 
for all countries are always available 
on our website at www.alfalaval.com

Alfa Laval reserves the right to change 
specifications without prior notification.



Alfa Laval Water cooled condensers  3

Ensuring premium efficiency
The special design of the Alfa Laval 
condensers feature finned tubes and 
tube geometry – ensuring a lower 
condensing temperature which results 
in high efficiency of the cooling system.

Easy to install
All condenser models are simple to 
install and can be easily opened for 
inspection, cleaning and maintenance 
purposes. The cleaning procedures 
of the tubes depend on the type of 
copper tube used.

Flexibility of different choices
The condenser serie is available 
ready-made but is by no means rigid 
– models can be customized to suit 
every need. 

A vast number of different refrigerants 
can be used where fresh, dirty or 
seawater is available. The option of 2, 
4 or even 8 passes gives flexibility for 
various types of water depending on 
fouling and velocity factors.

Alfa Laval quality and reliability
Each unit undergoes an individual 
pressure and leak test. These tests 
are specified by the relevant authority 
and in accordance with Alfa Laval 
quality systems which are certified 
with ISO9001 from TÜV-Italia*. A 
further warranty of the shell and tube 
condenser’s high quality level.

Alfa Laval has a long-term track record in supplying optimal heat transfer solutions 
to industries around the world. Optimized for HFC condensation, our unique range 
of shell-and-tube condensers ensures reliable performance for all waters.

Whether it is in the search 
of precision fine-tuning or 
braving high seas, Alfa Laval’s 
condenser range provides 
optimal individual solutions 
for all applications where fresh  
or seawater is used as coolant.

One range for all waters

A strong set of benefits

*International service corporation focusing on 
consulting, testing, certification and training 
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Condensers for fresh  
water applications
CDEW, CDEW-E and CXP series 
are optimized for HFC condensation 
to provide the best efficiency in 
applications when fresh water is 
used as cooling medium. The cooling 
water source can be a cooling tower, 
dry cooler, a well, river, lake or an 
industrial process. Standard models 
fulfill condensation capacities ranging 
from 15 to 1680 kW.

Five shell-and-tube condensers  
to match all water coolants
The Alfa Laval shell-and-tube condenser family consists of five series in different 
configurations for various requirements. Whether your focus is on capacity, efficiency 
or the flexibility to use different types of refrigerant we have the solution. 

Condensers for  
seawater applications
McDEW and CXPM – of shell-and- 
tube condensers are optimized 
for HFC condensation in order 
to provide the best reliability and 
efficiency whenever seawater is 
used as the cooling medium. Both 
series are dedicated to seawater 
and provide optimal condensation 
and reliable operation for on-board 
marine applications and for all other 

Water inlet Refrigerant outlet connection Tubes Shell End cover

Water outlet Gaskets

Front cover

Tube sheet Safety valve connection Service socket Lifting lug Refrigerant inlet connection

mainland installations where it is 
possible to use the sea as a natural 
source of cooling water. Standard 
models fulfill condensation capacities 
ranging from 15 to 1500 kW.

In accordance with all  
major pressure vessel codes
All condensers are available in 
accordance with the major pressure 
vessel codes as CE (Europe), GOST 
(Russia), SQL (China) and ASME (USA). 

Product overview

•	 Shell: carbon steel 

•	 Tube sheets: carbon steel for fresh water, AISI316 
stainless steel for seawater

•	 Tubes: integrally finned thick copper tubing for 
fresh water and integrally finned copper-nickel 
tubing for seawater

•	 Covers: carbon steel for fresh water, AISI316 
stainless steel for seawater

•	 Gaskets: thermo-polymer compound

•	 Baffles: Teflon 
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Condensers for fresh water applications
The Alfa Laval condenser series for fresh water applications features models for various 
requirements and are optimized for HFC condensation to provide the best efficiency. 
Three series in a number of configurations enable a solution for every need. 

Model CXP 111-XS-
2P

112-XS-
2P

113-XS-
2P

142-XS-
2P

143-XS-
2P

144-XS-
2P

142-S-
2P

143-S-
2P

144-S-
2P

161-S-
2P

162-S-
2P

163-S-
2P

161-M-
1P

162-M-
1P

163-M-
1P

R404A refrigerant Qn (KW)* 19 25 32 42 52 60 67 75 85 105 115 125 166 185 205

Tc, mean =40°C Wn(m3/h) 3,7 4,4 5,4 7 9,2 10,5 10,5 12 14,5 17 19 21,5 28,6 32 35

Ti=30°C ΔT≈5K* Wm(m3/h) 4,45 6,7 8,9 11 13,2 15,5 11,2 13,4 15,7 17,9 20,1 22,4 35,7 40 44,8

FF=0.000043 m² KW Dpn(bar) 0,24 0,16 0,15 0,14 0,17 0,17 0,38 0,36 0,39 0,4 0,4 0,41 0,21 0,22 0,23

Model CDEW 900 940 1040 1100 1220 1360 1520 1680

Cooling tower water (2 passes)

R407C refrigerant Qn (KW)* 940 990 1070 1180 1280 1400 1560 1750

Tc, mean =42°C Wn(m3/h) 130 140 151 165 180 195 224 252

Ti=29.4°C Wm(m3/h) 146 156 174 190 204 225 252 280

FF=0.000043m2KW Dpn(bar) 0,41 0,4 0,4 0,4 0,4 0,4 0,4 0,45

Cooling city water (4 passes)

R407C refrigerant Qn (KW)* 900 945 1040 1100 1220 1360 1520 1680

Tc, mean =42°C Wn(m3/h) 49 51 56 60 66 74 85 91

Ti=15°C Wm(m3/h) 64,5 69 76 84,2 90 99 111 123

FF=0.000043m2KW Dpn(bar) 0,45 0,44 0,44 0,42 0,44 0,45 0,5 0,5

* the datas are indicative. To select precise datas, please use our dedicated software.

Model CDEW 60 80 100 120 135 165 190 215 240 260 300 360 400 450 470 520 550 610 680 760 840

Cooling tower water (2 passes)

R407C refrigerant Qn (kW) 57 75 100 118 135 165 190 215 233 260 300 360 400 450 470 520 550 610 680 760 840

Tc, mean = 42°C Wn (m³/h) 9.5 12.7 17.5 20.6 20.2 25.5 27.7 30.7 33.6 37.0 44.0 53.3 59.2 62.9 68.4 75.8 83.4 90.8 99.9 110.5 121.7

Ti = 29.4°C Wm (m³/h) 10.2 13.6 18.7 22.1 23 19.8 32.4 35.8 35.8 42.5 51 61.4 68.3 72.5 78.5 87 95 102 112 126 140

FF = 0.000043 m² K/W Dpn (bar) 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38

City water (4 passes)

R407C refrigerant Qn (kW) 55 74 99 118 133 165 185 205 230 255  300 365 415 445 467 520 581 613 680 755 850

Tc, mean = 35°C Wn (m³/h) 3.4 4.5 6.1 7.2 7.5 9.3 10.2 11.3 12.1 14 16.8 20 22.1 23.8 25.6 28 31.5 33.8 37.1 41.6 46.2

Ti = 15°C Wm (m³/h) 4.5 6 8.2 9.7 10.1 13.1 14.2 15.7 15.7 18.7 22.5 27 30 31.7 34.5 38 42 45 49.5 55.2 61.2

FF = 0.000043 m² K/W Dpn (bar) 0.35 0.35 0.35 0.35 0.38 0.38 0.38 0.38 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.43 0.43 0.43 0.43

Model CDEW-E 155 170 185 215 260 315 350 370 395 440 480 520 570 640 705

Cooling tower water (2 passes)

R134a refrigerant Qn (kW) 155 168 183 216 260 313 348 368 394 438 479 520 570 638 705

Tc = 37.5°C Wn (m³/h) 24 26 28.6 34.1 41 49 54.5 58 62.6 69.5 76.2 82 90 101 112

Ti = 29.4°C Wm (m³/h) 29.8 32.4 35.8 42.5 51 61.4 68 72.4 78 87 95 102 112 126 140

FF = 0.000043 m² K/W Dpn (bar) 0.40 0.39 0.35 0.40 0.41 0.39 0.39 0.39 0.40 0.40 0.39 0.39 0.39 0.40 0.40

City tower water (4 passes)

R134a refrigerant Qn (kW) 175 190 210 250 300 360 400 428 460 512 560 600 660 740 825

Tc = 35°C Wn (m³/h) 8.9 9.7 10.8 12.8 15.3 18.4 20.5 21.8 23.5 26.1 28.6 30.8 33.7 37.8 41.8

Ti = 15°C Wm (m³/h) 13.1 14.2 15.7 18.7 22.5 27 30 31.9 34.5 38 42 45 49.5 55.5 61.5

FF = 0.000043 m² K/W Dpn (bar) 0.47 0.46 0.41 0.44 0.43 0.44 0.44 0.43 0.44 0.46 0.43 0.45 0.45 0.45 0.44

Qn Nominal condensation capacity
Wn Nominal water flow rate

Wm Maximum water flow rate
Tc Condensing temperature

Ti Water inlet temperature
Ff Fouling factor

Model CXP 111-XS-
4P

112-XS-
4P

113-XS-
4P

142-XS-
4P

143-XS-
4P

144-XS-
4P

142-S-2P 143-S-2P 144-S-2P 161-S-4P 162-S-4P 163-S-4P

R404A refrigerant Qn (KW)* 24 35 45 55 70 80 90 100 120 130 140 150

Tc, mean =35°C Wn (m3/h) 1,5 2,15 2,7 3,3 4,3 4,9 5,6 6,3 7,5 7 7,5 8

Ti=15°C ΔT≈15K* Wm (m3/h) 2,2 3,3 4,4 5,5 6,7 7,8 11 13,4 15,7 8,9 10 11

FF=0.000043 m² KW Dpn (bar) 0,35 0,33 0,32 0,27 0,32 0,3 0,13 0,12 0,11 0,55 0,51 0,5

CDEW series  
– optimized for R407c refrigerant
When high performance is a must the 
CDEW series is optimized for HFC-
R407C. This refrigerant is particularly 
affected by glide. This phenomenon 
can be relevant during the condensing 
phase, as it causes losses in performance 
if standard condensers are used which 
are designed to operate with azeotrop 
refrigerant.

The special design and sizing of the 
CDEW condenser ensures the highest 
performance when using R407c refrigerant.

The CDEW series can be manufactured 
in stainless steel by request. The special 
gasket configuration resists high pressure 
and gives the best resistance to aging 
in the working temperature range. 
CDEW condensers are equipped with 
square tube sheets ensuring a simple 
solution for the unit positioning. 

CDEW-E series  
– for the use of R134a refrigerant
When it comes to high efficiency, the 
CDEW-E series contributes to energy 
savings and is optimized for the use 
of R134a refrigerant.

R134a refrigerant is getting used 
more frequently in cooling systems, as 
it saves energy and assures important 
advantages in comparison with 
conventional systems. 

CXP series – for  
applications using R404 refrigerants
For lower capacity requirements, the 
CXP series is ideal as it is specially 
designed to use smaller tubing for up 
to 150 kW. This series is suitable for 
(among others) R404 refrigerants.
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As the use of seawater can cause 
chemical corrosion, galvanic corrosion 
and erosion, both series are made of 
high-resistance materials. The design 
ensures easy inspection and cleaning 
of the condensers and assures that 
the water velocity is kept within the 
safety limits.

All units are provided with interchangeable 
anodes made of soft iron. The carbon 
steel components are sandblasted to 

Condensers for seawater applications
Two series of shell-and-tube condensers have been optimized for HFC condensation
in order to provide the best reliability and efficiency when seawater is used as the 
cooling medium.

protect against rusting, including the 
internal wall of the shell. 

The two series are optimized especially 
for R407 and R404 refrigerant, however 
they offer flexibility in use of other 
refrigerants as well. 

McDEW series  
– optimized for R407c refrigerant
McDEW models have enhanced, 
internally finned Cu/Ni 90/10 tubes, but 

Model CXPM 111-XS-
2P

112-XS-
2P

113-
XS-2P

142-XS-
2P

143-XS-
2P

144-XS-
2P

142-S-
2P

143-S-
2P

144-S-
2P

161-S-
2P

162-S-
2P

163-S-
2P

161-M-
1P

162-M-
1P

163-M-
1P

R404A refrigerant Qn (KW)* 14 24 34 40 45 55 58 65 75 90 100 110 135 150 175

Tc, mean =40°C Wn(m3/h) 2,5 4,8 7 7,5 8,2 10,5 8,8 10 11,5 14 15,4 16,5 23,4 26 30,3

Ti=30°C ΔT≈5K* Wm(m3/h) 3,5 5,4 7,2 9 10,8 12,5 9 10,8 12,4 14,2 16 17,9 28,5 32 36

FF=0.000043m2KW Dpn(bar) 0,11 0,19 0,25 0,16 0,14 0,17 0,28 0,25 0,25 0,27 0,27 0,25 0,14 0,15 0,18

* the datas are indicative. To select precise datas, please use our dedicated software.

Model McDEW 430 480 505 555 620 700 770

Seawater Passes 2 2 2 2 2 2 2

R407C refrigerant Qn (kW) 431 477 505 555 619 696 772

Tc, mean = 43°C Wn (m³/h) 55.16 61.16 67.15 71.95 79.15 88.74 98.33

Ti = 29.4°C Wm (m³/h) 61.3 68 74.5 80 88 98.5 109

FF = 0.000043 m² K/W Dpn (bar) 0.24 0.24 0.24 0.24 0.24 0.24 0.24

Seawater Passes 4 4 4 4 4 4 4

R407C refrigerant Qn (kW) 510 566 635 670 740 828 924

Tc, mean = 38°C Wn (m³/h) 25.6 28 31.5 33.8 37.1 41.6 46.2

Ti = 15°C Wm (m³/h) 30.7 33.9 37.4 40 44 49.4 54.7

FF = 0.000043 m² K/W Dpn (bar) 0.4 0.4 0.41 0.41 0.41 0.41 0.41

Model McDEW 15 25 34 48 50 67 90 105 123

Seawater Passes 4 4 4 4 2 2 2 2 2

R407C refrigerant Qn (kW) 15 24.5 34 48 51 67 90 106 123

Tc, mean = 43°C Wn (m³/h) 2.4 3.6 4.8 6 7.2 9.59 13.19 15.59 16.19

Ti = 29.4°C Wm (m³/h) 2.65 4 5.3 7.3 8 10.6 14.6 17.3 18

FF = 0.000043 m² K/W Dpn (bar) 0.21 0.21 0.21 0.21 0.19 0.19 0.19 0.19 0.21

Seawater Passes 8 8 8 8 4 4 4 4 4

R407C refrigerant Qn (kW) 22.2 33.2 46.1 57.5 60 81 109 130 146

Tc, mean = 38°C Wn (m³/h) 1.2 1.8 2.4 3 3.4 4.5 6.1 7.2 7.5

Ti = 15°C Wm (m³/h) 1.33 2.2 2.66 3.65 4 5.4 7.32 8.64 9

FF = 0.000043 m² K/W Dpn (bar) 0.4 0.4 0.41 0.4 0.34 0.34 0.34 0.34 0.34

Model McDEW 153 175 200 205 238 275 330 370 410

Seawater Passes 2 2 2 2 2 2 2 2 2

R407C refrigerant Qn (kW) 153 175 198 206 238 276 331 367 413

Tc, mean = 43°C Wn (m³/h) 20.99 22.78 25.18 25.18 29.98 35.98 43.17 47.97 50.96

Ti = 29.4°C Wm (m³/h) 23.3 25.3 28 28 33.3 40 48 53.4 56.7

FF = 0.000043 m² K/W Dpn (bar) 0.22 0.22 0.22 0.22 0.24 0.25 0.24 0.24 0.24

Seawater Passes 4 4 4 4 4 4 4 4 4

R407C refrigerant Qn (kW) 182 203 225 250 280 330 396 452 487

Tc, mean = 38°C Wn (m³/h) 9.3 10.2 11.3 12.6 14 16.8 20 22.1 23.8

Ti = 15°C Wm (m³/h) 11.6 12.6 14 14 16.7 20 24 26.5 28.5

FF = 0.000043 m² K/W Dpn (bar) 0.34 0.34 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Qn Nominal condensation capacity
Wn Nominal water flow rate

Wm Maximum water flow rate
Tc Condensing temperature

Ti Water inlet temperature
FF Fouling factor

Model CXPM 111-XS-
4P

112-XS-
4P

113-XS-
4P

142-XS-
4P

143-XS-
4P

144-XS-
4P

142-S-2P 143-S-2P 144-S-2P 161-S-4P 162-S-4P 163-S-4P

R404A refrigerant Qn (KW)* 18 28 37 49 60 72 85 93 110 122 135 150

Tc, mean =35°C Wn(m3/h) 1,1 1,7 2,2 3 3,7 4,4 5,5 6 7 6,9 7,7 8,6

Ti=15°C ΔT≈15K* Wm(m3/h) 1,8 2,7 3,6 4,5 5,4 6,3 9 10,7 12,5 7,2 8 9

FF=0.000043m2KW Dpn(bar) 0,2 0,21 0,22 0,22 0,29 0,24 0,12 0,1 0,1 0,55 0,55 0,55

alternative versions with Cu/Ni 70/30 
tubes are also available on request.
 
CXPM series  
– optimized for R404 refrigerants
CXPM models have enhanced, 
internally finned Cu/Ni 90/10 tubes.
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Model CDEW 60 80 100 120 135 165 190 215 240 260 300 360 400 450 470 520 550 610 680 760 840

A mm 1500 1600 1740 1940 1970 1980 1980

B mm 1400 1700 1600 1800 1800 1800 1800

C mm 168 194 273 324 406

D mm 215 245 325 380 480

E 2 passes mm 30 35 55 65 0

E 4 passes mm 22 25 45 55 70

F mm 43 55 75 90 70

G 2 passes mm 30 35 55 65 105

G 4 passes mm 43 55 75 90 80

H mm 22 25 45 55 80

M mm 170 200 225 250 260

M1 mm 180 210 235 260 270

D1 mm RC35 WA42 WA54 WA67 WA80

D1A mm 60 50 50 50 50

D2 mm RCL28 RCL35 WA42 WA54 WA54

D2A mm 65 65 50 50 50

D3 in-G T2 T21 T3 T4 T5

D4 in-G T11 T11 T2 T3 T4

D5 in-NPT 1/2 3/4 1 1 1

D5A in-NPT no no no 1 1

D5B in-NPT no no no no 1

D6 in-NPT 1/4 1/4 1/4 1/4 1/4

N2 mm 70 85 120 148 195

Vr dm3 22,3 20,8 19,4 18,1 20,1 24,9 23,7 21,9 24,9 70,6 66,1 57,0 53,1 50,6 90,5 86,1 81,7 152,1 146,0 137,8 129,6

Lres dm4 3,8 3,8 3,4 3,1 0,9 7,1 6,7 2,8 3,1 10,0 10,0 8,4 8,4 3,4 5,2 5,2 4,7 14,8 14,8 14,8 14,8

VH2O dm5 4,8 5,9 7,3 8,2 10,1 13,3 14,2 15,4 17,1 24,7 27,7 31,2 33,9 35,7 41,0 44,1 47,5 52,4 57,7 64,7 71,7

P Kg 58 61 65 68 85 105 108 111 121 195 203 215 222 227 293 304 313 441 452 467 482

Model CDEW 900 940 1040 1100 1220 1360 1520 1680

A mm 2075 2105 2115

B mm 1800 1800 1800

C mm 457,2 508 558,8

D mm 540 590 640

F mm 80 90 100

G mm 120 150 140

H mm 95 100 110

M mm 173 178 183

M1 mm 173 178 183

D1 mm WA80 WA89 WA100

D1A mm 50 50 50

D2 mm WA54 WA80 WA89

D2A mm 50 50 50

D3 in-G J6 J6 J8

D4 in-G J5

D5 in-NPT 1 1 1

D5A in-NPT 1 1 1

D5B in-NPT 1 1 1

D6 in-NPT 1/4 1/4 1/4

N2 mm 450 500 559

Vr dm3 176,0 170,0 160,0 212,0 204,0 192,0 243,0 227,0

Lres dm4 17,0 17,0 17,0 21,0 21,0 21,0 15,0 15,0

VH2O dm5 88,0 92,0 99,0 116,0 121,0 129,0 152,0 163,0

P Kg 597 608 627 736 750 773 913 943

2  P A S S E S 4  P A S S E S

2  P A S S E S 4  P A S S E S

D1 Refrigerant inlet D3-D4 Water connections D5-D5A-D5B Safety valve connection VH2O Water volume

D2 Refrigerant outlet N1-N2 For air vent/for drain of water Vr  Refrigerant volume P net Weight

Attention: tolerance has to be considered on the dimensional data.

D1 Refrigerant inlet D3-D4 Water connections D5-D5A-D5B Safety valve connection VH2O Water volume

D2 Refrigerant outlet N1-N2 For air vent/for drain of water Vr  Refrigerant volume P net Weight

Attention: tolerance has to be considered on the dimensional data.

CDEW CDEW



12  Alfa Laval Water cooled condensers Alfa Laval Water cooled condensers  13

Model CDEW-E 155 170 185 215 260 315 350 370 395 440 480 520 570 640 705

A mm 2540 2570 2570 2580 2580

B mm 2400 2400 2400 2400 2400

C mm 194 273 273 324 406

D mm 245 325 325 380 480

E 2 passes mm 35 55 55 65 0

E 4 passes mm 25 45 45 55 70

F mm 55 75 75 90 80

G 2 passes mm 35 55 55 65 105

G 4 passes mm 55 75 75 90 80

H mm 25 45 45 55 70

M mm 200 225 225 250 260

M1 mm 210 235 235 260 270

D1 mm WA42 WA54 WA67 WA67 WA80

D1A mm 50 50 50 50 50

D2 mm RCL35 WA42 WA54 WA54 WA54

D2A mm 65 50 50 50 50

D3 in-G T21 T3 T3 T4 T5

D4 in-G T11 T2 T2 T3 T4

D5 in-
NPT 3/4 1 1 1 1

D5A in-
NPT no no no 1 1

D5B in-
NPT no no no no 1

D6 in-
NPT 1/4 1/4 1/4 1/4 1/4

N2 mm 85 120 120 148 195

Vr dm3 37,4 35,6 33,1 93,9 87,9 75,8 70,6 67,3 120,4 114,5 108,7 202,3 194,2 183,0 172,4

Lres dm4 10,7 10,1 4,1 13,3 13,3 11,2 11,2 4,5 6,9 6,9 6,3 19,7 19,7 19,7 19,7

VH2O dm5 20,0 21,3 20,5 32,9 36,9 41,5 41,5 47,5 54,5 58,7 63,2 69,7 76,7 86,1 95,4
P Kg 147 151 157 253 264 279 289 295 381 395 407 573 588 607 627

Model CXP 111-XS 112-XS 113-XS 142-XS 143-XS 144-XS 142-S 143-S 144-S 161-S 162-S 163-S 161-M-1P* 162-M-1P* 163-M-1P*

A mm 973 973 973 981 981 981 1381 1381 1381 1396 1396 1396 1906 1906 1906

B mm 900 900 900 900 900 900 1300 1300 1300 1300 1300 1300 1800 1800 1800

C mm 114 114 114 141 141 141 141 141 141 168 168 168 168 168 168

D mm 130 130 130 158 158 158 158 158 158 185 185 185 185 185 185

E mm 25 25 25 25 25 25 25 25 25 35 35 35 0 0 0

F mm 25 25 25 25 25 25 25 25 25 35 35 35 35 35 35

G mm 25 25 25 30 30 30 30 30 30 35 35 35 35 35 35

H mm 25 25 25 30 30 30 30 30 30 35 35 35 35 35 35

I mm 20 20 20 35 35 35 35 35 35 40 40 40 40 40 40

M mm 111 111 111 114 114 114 138 138 138 143 143 143 153 153 153

M1 mm 115 115 115 120 120 120 143 143 143 153 153 153 153 153 153

D1 mm RA16 RA16 RA16 RB22 RB22 RB22 RC28 RC28 RC28 RC35 RC35 RC35 RC35 RC35 RC35

D1A mm 57 57 57 57 57 57 54 54 54 54 54 54 54 54 54

D2 mm RA16 RA16 RA16 RB22 RB22 RB22 RC28 RC28 RC28 RC28 RC28 RC28 RC28 RC28 RC28

D2A mm 57 57 57 57 57 57 54 54 54 54 54 54 54 54 54

D3 in-G 1/2 1/2 1/2 T1 T1 T1 T1 T1 T1 T11 T11 T11 T11 T11 T11

D4 in-G T1 T1 T1 T11 T11 T11 T11 T11 T11 T2 T2 T2 no no no

N1 mm 15 15 15 10 10 10 10 10 10 0 0 0 12 12 12

N2 mm 42 42 42 55 55 55 55 55 55 71,5 71,5 71,5 70 70 70

Vr dm3 7,36 7,19 7,02 10,85 10,68 10,51 15,91 15,66 15,41 22,92 22,67 22,42 32,02 31,67 31,33

VH2O dm5 0,92 1,37 1,83 2,29 2,75 3,20 3,31 3,97 4,63 5,29 5,95 6,61 7,32 8,24 9,15

P Kg 21,7 23,3 24,9 36,6 38,2 39,8 47,3 49,6 51,9 64,7 67,0 69,4 82,4 85,6 88,8

2  P A S S E S 4  P A S S E S

SESSAP 4/2SESSAP 1

TO 
PLUG

*1P: one pass version

D1 Refrigerant inlet D3-D4 Water connections D5-D5A-D5B Safety valve connection VH2O Water volume

D2 Refrigerant outlet N1-N2 For air vent/for drain of water Vr  Refrigerant volume P net Weight

2 passes or 4 passes have the same design.

In case of 2 passes configuration, water connec-
tions have to be connected as scheme A:

In case of 4 passes configuration, water connec-
tions have to be connected as scheme B:

In case of single pass configuration, water connec-
tions have to be connected as scheme C:

Scheme A: Scheme B: Scheme C:

Front head Back head

D1 Refrigerant inlet D3-D4 Water connections D5-D5A-D5B Safety valve connection VH2O Water volume

D2 Refrigerant outlet N1-N2 For air vent/for drain of water Vr  Refrigerant volume P net Weight

Attention: tolerance has to be considered on the dimensional data.

CDEW-E CXP

OUT

OUT

OUT

IN

IN

OUT

IN

IN

IN

TO
PLUG
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Model McDEW 15 25 34 48 50 67 90 105 123 153 175 200 205 238 275 330 370 410 430 480 505 555 620 700 770

A mm 800 1500 1600 1740 1940 1970 1980 1980

B mm 700 1400 1700 1600 1800 1800 1800 1800

C mm 168 168 194 273 324 406

D mm 215 215 245 325 380 480

E 2 passes mm no 30 35 55 65 0

E 4 passes mm 22 22 25 45 55 70

E 8 passes mm 0 no no no no no

F 4 passes mm 43 43 55 75 90 70

F 8 passes mm 45 no no no no no

G 2 passes mm no 30 35 55 65 105

G 4 passes mm 43 43 55 75 90 80

G 8 passes mm 55 no no no no no

H 4 passes mm 22 22 25 45 55 80

H 8 passes mm 32 no no no no no

M mm 160 170 200 225 250 260

M1 mm 170 180 210 235 260 270

D1 mm RC28 RC35 WA42 WA54 WA67 WA80

D1A mm 60 60 50 50 50 50

D2 mm RBL22 RCL28 RCL35 WA42 WA54 WA54

D2A mm 65 65 65 50 50 50

D3 in-G - T2 T21 T3 T4 T5

D4 4 passes in-G T11 T11 T11 T2 T3 T4

D4 8 passes T1 - - - - -

D5 in-
NPT 3/8 1/2 3/4 1 1 1

D5A in-
NPT no no no no 1 1

D5B in-
NPT no no no no no 1

D6 in-
NPT 1/4 1/4 1/4 1/4 1/4 1/4

N2 mm 70 70 85 120 148 195

Vr dm3 11,7 11,0 10,3 8,7 22,3 20,8 19,4 18,1 20,1 24,9 23,7 21,9 24,9 70,6 66,1 57,0 53,1 50,6 90,5 86,1 81,7 152,1 146,0 137,8 129,6

Lres dm4 1,9 1,9 1,9 1,9 3,8 3,8 3,4 3,1 0,9 7,1 6,7 2,8 3,1 10,0 10,0 8,4 8,4 3,4 5,2 5,2 4,7 14,8 14,8 14,8 14,8

VH2O dm5 1,9 2,4 2,9 3,7 4,8 5,9 7,3 8,2 10,1 13,3 14,2 15,4 17,1 24,7 27,7 31,2 33,9 35,7 41,0 44,1 47,5 52,4 57,7 64,7 71,7

P Kg 41 43 45 47 58 61 65 68 85 105 108 111 121 195 203 215 222 227 293 304 313 441 452 467 482

Model McDEW 900 940 1040 1100 1220 1360 1520 1680

A mm 2075 2105 2115

B mm 1800 1800 1800

C mm 457,2 508 558,8

D mm 540 590 640

F mm 80 90 100

G mm 120 150 140

H mm 95 100 110

M mm 173 178 183

M1 mm 173 178 183

D1 mm WA80 WA89 WA100

D1A mm 50 50 50

D2 mm WA54 WA80 WA89

D2A mm 50 50 50

D3 in-G J6 J6 J8

D4 in-G J4 J4 J5

D5 in-NPT 1 1 1

D5A in-NPT 1 1 1

D5B in-NPT 1 1 1

D6 in-NPT 1/4 1/4 1/4

N2 mm 450 500 559

Vr dm3 176,0 170,0 160,0 212,0 204,0 192,0 243,0 227,0

Lres dm4 17,0 17,0 17,0 21,0 21,0 21,0 15,0 15,0

VH2O dm5 88,0 92,0 99,0 116,0 121,0 129,0 152,0 163,0

P Kg 597 608 627 736 750 773 913 943

2  P A S S E S 4  P A S S E S 8  P A S S E S 2  P A S S E S 4  P A S S E S

D1 Refrigerant inlet D3-D4 Water connections D5-D5A-D5B Safety valve connection VH2O Water volume

D2 Refrigerant outlet N1-N2 For air vent/for drain of water Vr  Refrigerant volume P net Weight

Attention: tolerance has to be considered on the dimensional data.

D1 Refrigerant inlet D3-D4 Water connections D5-D5A-D5B Safety valve connection VH2O Water volume

D2 Refrigerant outlet N1-N2 For air vent/for drain of water Vr  Refrigerant volume P net Weight

Attention: tolerance has to be considered on the dimensional data.

McDEW McDEW
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Model CXPM 111-XS 112-XS 113-XS 142-XS 143-XS 144-XS 142-S 143-S 144-S 161-S 162-S 163-S 161-M-1P* 162-M-1P* 163-M-1P*

A mm 973 973 973 981 981 981 1381 1381 1381 1396 1396 1396 1906 1906 1906

B mm 900 900 900 900 900 900 1300 1300 1300 1300 1300 1300 1800 1800 1800

C mm 114 114 114 141 141 141 141 141 141 168 168 168 168 168 168

D mm 130 130 130 158 158 158 158 158 158 185 185 185 185 185 185

E mm 25 25 25 25 25 25 25 25 25 35 35 35 0 0 0

F mm 25 25 25 25 25 25 25 25 25 35 35 35 35 35 35

G mm 25 25 25 30 30 30 30 30 30 35 35 35 35 35 35

H mm 25 25 25 30 30 30 30 30 30 35 35 35 35 35 35

I mm 20 20 20 35 35 35 35 35 35 40 40 40 40 40 40

M mm 111 111 111 114 114 114 138 138 138 143 143 143 153 153 153

M1 mm 115 115 115 120 120 120 143 143 143 153 153 153 153 153 153

D1 mm RA16 RA16 RA16 RB22 RB22 RB22 RC28 RC28 RC28 RC35 RC35 RC35 RC35 RC35 RC35

D1A mm 57 57 57 57 57 57 54 54 54 54 54 54 54 54 54

D2 mm RA16 RA16 RA16 RB22 RB22 RB22 RC28 RC28 RC28 RC28 RC28 RC28 RC28 RC28 RC28

D2A mm 57 57 57 57 57 57 54 54 54 54 54 54 54 54 54

D3 in-G 1/2 1/2 1/2 T1 T1 T1 T1 T1 T1 T11 T11 T11 T11 T11 T11

D4 in-G T1 T1 T1 T11 T11 T11 T11 T11 T11 T2 T2 T2 no no no

N1 mm 15 15 15 10 10 10 10 10 10 0 0 0 12 12 12

N2 mm 42 42 42 55 55 55 55 55 55 71,5 71,5 71,5 70 70 70

Vr dm3 7,36 7,19 7,02 10,85 10,68 10,51 15,91 15,66 15,41 22,92 22,67 22,42 32,02 31,67 31,33

VH2O dm5 0,92 1,37 1,83 2,29 2,75 3,20 3,31 3,97 4,63 5,29 5,95 6,61 7,32 8,24 9,15

P Kg 21,7 23,3 24,9 36,6 38,2 39,8 47,3 49,6 51,9 64,7 67,0 69,4 82,4 85,6 88,8

SESSAP 4/2SESSAP 1

CXPM

*1P: one pass version

D1 Refrigerant inlet D3-D4 Water connections D5-D5A-D5B Safety valve connection VH2O Water volume

D2 Refrigerant outlet N1-N2 For air vent/for drain of water Vr  Refrigerant volume P net Weight

2 passes or 4 passes have the same design.

d

d

Water connections

CDEW, CDEW-E, McDEW

Water inlet and outlet connections on the condenser 
are ISO 228/1-G female threaded connections.

Threaded connections (T)

Tower City

Model
Name d Name d

(In) (In)

McDEW 15-48 T11 11/2 T1 1

CDEW 60-135/McDEW 50-123 T2 2 T11 11/2

CDEW 165-240/CDEW-E 155-185/McDEW 153-205 T21 21/2 T11 11/2

CDEW-E 260-450/CDEW-E 215-370/McDEW 238-410 T3 3 T2 2

CDEW 470-550/CDEW-E 395-480/McDEW 430-505 T4 4 T3 3

CDEW 610-840/CDEW-E 520-705/McDEW 555-770 T5 5 T4 4

Water outlet

Kit

It is possible to convert the standard female threaded connections 
to a flexible joint solution with or without temperature sockets. 
Different adaptor kits can be supplied.

Water inlet with temperature socket

Connection pipe

Type
A B C T J d1

mm mm mm in-G in in-G
T21-14 - J21 170 100 30 2-1/2 2-1/2 1/4

T3-14 - J3 120 50 35 3 3 1/4

T4-14 - J4 170 100 40 4 4 1/4

T5-14 - J5 170 100 45 5 5 1/4

Connection pipe

Type
A B C T J DN x sp

mm mm mm in-G in mm
T21 - J21 100 50 30 2-1/2 2-1/2 76.1x5

T3 - J3 100 50 35 3 3 88.9x5.49

T4 - J4 100 50 40 4 4 114.3x3.2

T5 - J5 100 50 45 5 5 139.7x4

Components

Type
Adapter in A) Adapter out B) Flex. joint C) Count. pipe D)

Nbr Nbr Nbr Nbr

KIT T21 - J21 1 1 2 2

KIT T3 - J3 1 1 2 2

KIT T4 - J4 1 1 2 2

KIT T5 - J5 1 1 2 2TO 
PLUG

In case of 2 passes configuration, water connec-
tions have to be connected as scheme A:

In case of 4 passes configuration, water connec-
tions have to be connected as scheme B:

In case of single pass configuration, water connec-
tions have to be connected as scheme C:

Scheme A: Scheme B: Scheme C:

Front head Back head

OUT

OUT

OUT

IN

IN

OUT

IN

IN

IN

TO
PLUG
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ODS

B
A

D

H C

B

A

di
O

D
S

di

B

C

50

A

H

O
D

S

CDEW / CDEW-E / McDEW refrigerant connections

Special flange connections CDEW /CDEW-E / McDEW)
Type A Type B Type C

Flange type Name FA 35 FA 42 FB 54 FC 67 FC 80
A mm 45 45 45

B mm 32 38 51 63 76

C mm 20 20 25

di mm 39 51 75

H mm 119 128 152 172 191

ODS mm 35 42 54 67 80

OD mm 42.4 48.3 60.3 76.1 88.9

Welding connections CDEW /CDEW-E / McDEW)
Type A Type B Type C Type D

Welding type Name WA 42 WA 54 WA 67 WA 80
A mm 20 20 25 25

B mm 50 50 50 50

ODS mm 42 54 67 80

OD mm 48.3 60.3 76.1 88.9

Rotalock CDEW /CDEW-E / McDEW)
Type B Type C

Rotalock type Name RB 22 RB 28 RB35
A UNF 11/4 13/4

B mm 28 27 27

C mm 29 38

D mm 44 47 52

di mm 19 31

H mm 71 83

ODS mm 22 28 35

O
D
S R

B

A

C

B

A

O
D

O
D
S

O
D

A

ID

B

C

D

d

NPT (CDEW, CDEW-E, McDEW, CXP, CXPM)

D 1/4” 3/8” 1/2” 1”

d (mm) 20 24 30 40

H (mm) 22 22 25 25

Refrigerant connections

Refrigerant inlet and outlet can be equipped with Rotalock  
brazing (ODS), welding (OD) or flanged (F) connections. All 
data concerning the different connections available are indi-
cated in the following table.

Seawater series have two refrigerant outlet connections.

Rotalock connection (R)

Welding connection (W)

Flange connection (F)

Flange (CDEW / CDEW-E / McDEW)

Type A B C D d Name ODS ID OD

[mm] [mm] [mm] [mm] [mm] [mm] [mm]

A

20 110 55 75 M10 FA35 35 35,3 -

20 110 55 75 M10 FA42 42 42,4 -

20 110 55 75 M10 FA54 54 54,4 -

B
20 130 70 90 M10 FB54 54 54,4 -

20 130 70 90 M10 FB67 67 67,4 76

C
20 130 90 110 M12 FC67 67 67,4 76

20 130 90 110 M12 FC80 80 80,6 88,9

Welding (CDEW / CDEW-E / McDEW)

Type
A B Name ODS ID OD

[mm] [mm] [mm] [mm] [mm]

A

20 70 WA42 42 42,4 48,3

20 70 WA54 54 54,4 60,3

20 70 WA80 80 80,6 88,9

Rotalock (CDEW / CDEW-E / McDEW)

Type
A B C RT Name ODS ID

[mm] [mm] [mm] [mm] [mm]
B 20 80 36 1¼ - 12UNF RB22 22 22,5

C
20 80 50 1¾ - 12UNF RC28 28 28,2

20 80 50 1¾ - 12UNF RC35 35 35,3

Rotalock (CXP/CXPM)

B C RT Name ODS

[mm] [mm] [mm]
63 30 1 - 14UFS RA16 16

63 36 11/4 - 12UNF RB22 22

63 50 13/4 - 12UNF RC28 28

63 50 13/4 - 12UNF RC35 35
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Appendix H  Pressure Actuated Water Regulating Valve 
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Appendix I  Johnson’s Control Antifreeze Thermostat 
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European Refrigeration Controls Catalogue
Catalog Section 1
Product Bulletin 270XT

Issue 03/03/2003

© 2003 Johnson Controls Inc. Catalogue Section 1
Order No.  PD-270XT-E

PSC9626

Introduction
These controls are designed for protection
against freeze-up of hydronic heating coils,
cooling coils and similar application.

Description
Sensing element is 3 or 6 meters long to permit
attaching across the surface of a coil to guard
against freezing at any point. When any 30 cm
or more of this element senses a temperature
as low as the control setpoint, it will "switch off".

A special version is available with bulb and 2 m
capillary, range -24/+18°C for clamp-on or
immersion purposes.

SPDT change over contacts permit the use of an
alarm signal.

Note

These controls are designed for use only
as operating controls. Where an operating
control failure would result in personal injury
or loss of property it is the responsibility of
the installer to add devices or systems that
protect against, or warn of, control failure. 270XT-95008

(with 6 m ‘wrap-around’ capillary)

Feature and Benefits

 Dust tight Pennswitch Prevent pollution of the contacts by
electrostatic influences

 SPDT contacts Change-over contacts permits the use of an
alarm signal

 270XTAN provided with trip-
free manual reset

Safety lock-out, override is not possible in
the control function

 Controls have adjustable range Suitable for several applications

Series 270XT
Freeze Protection Thermostats
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Mounting
The control can be wall mounted either by using two
screws through the holes in the back of the case or
using the standard mounting bracket. The control
must be mounted in that position where the sensing
element is downside the control.

Note

The control should be installed where the
ambient temperature surrounding the case and
bellows is always higher than the control
setting. If the ambient temperature around the
enclosure drops below the control setting the
bellows rather than the sensing element will
operate the control.

Adjustment
The controls have a field adjustable setting and a
fixed differential. A low limit stop, factory setting at
3 °C can be supplied at additional cost for quantity
orders only.

Contact functions

32

1

<

Fig. 1
1-2 open on temperature decrease

Repair and replacement
Repair is not possible. In case of an improperly
functioning control, please check with your nearest
supplier. When contacting the supplier for a
replacement you should state the type/model number
of the control. This number can be found on the data
plate or cover label.

Type number selection table
Range °C Diff. °C Bulb and

capillary
Bulb well no
(not incl.)

Sensing
element

Max. bulb
temp. °C

Order number

-10 to +12 3 fixed 3 m cap.
style 9**

- 3.2 mm x 3 m 200 270XT-95078

-10 to +12 manual
reset

3 m cap.
style 9**

- 3.2 mm x 3 m 200 270XTAN-95088

-10 to +12 3 fixed 6 m cap.
style 9**

- 3.2 mm x 6 m 200 270XT-95008

-10 to +12 manual
reset

6 m cap.
style 9**

- 3.2 mm x 6 m 200 270XTAN-95008

-24 to +18 4 fixed 2 m cap.
style 1*

WEL14A602R 9.5 x 77 mm
bulb and 2 m
cap.

120 270XT-95068

-24 to +18 manual
reset

2 m cap.
style 1*

WEL14A602R 9.5 x 77 mm
bulb and 2 m
cap.

120 270XTAN-95048

*  With 7.5 cm bulb support to apply packing nut FTG13A-600 for direct immersion applications.
** With 6 m “wrap-around” capillary, when any 30 cm or more of this element senses a temperature as low as the

cut-out point, the contact will open.

Optional accessories (for 270XT and 270XTAN, with "wrap-around" cap.

Fig. 2
Bracket:

Order number KIT012N600 (6 pcs)





Fig. 3
Mounting clip:

Order number T-275-101
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Optional accessories (for 270XT and 270XTAN with 2 m capillary and bulb)










Fig. 4
Bulb well

1. Bushing
2. Set screw
3. Adapter, 1/2 "- 14 NPT

    

1. Style 1b bulb support tube
2. Packing nut
3. Washer
4. Packing
5. Adapter, 1/2 "- 14 NPT
6. Bulb

Fig. 5
Closed-tank-connector

Order number FTG13A-600R

Order no. DIM.’A’ DIM.’B’ DIM. ‘C’
Internal

WEL14A602R 125 mm 171 mm 10mm











Fig. 6
Duct flange

Order number T-752-1001

Dimensions (mm)

Fig. 7
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Specifications

Product type 270XT / 270XTAN
Operating range -24 to + 18 °C (refer to type number selection table)

Differential fixed (refer to type number selection table)
Range adjustment Screwdriver, external scale

Electrical rating ~15(8)A, 230V
Contact function SPDT

CE Conformity According to low voltage directive and EMC directive
Max. ambient temperature 55 °C

Note: The operating ambient temperature of the control
should always be higher than the sensing element
temperature

Material Case Cold-rolled zinc plated steel
Cover blue coloured cold-rolled steel

Enclosure (protection class) IP30
Dimensions (HxWxD) 82 x 101 x 53 mm (excl. bellows)

Shipping weight
Ind. pack

Overpack

Individual pack standard
270XT-95078/270XTAN-95088   1.00 Kg
270XT-95008/270XTAN-95008   1.15 Kg
270XT-95068/270XTAN-95048    0.9  Kg
270XT-95078/270XTAN-95088  13     Kg (13 pcs.)
270XT-95008/270XTAN-95008  15     Kg (13 pcs.)
270XT-95068/270XTAN-95048  12     Kg (13 pcs.)

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond
these specifications, consult the local Johnson Controls office or representative. Johnson Controls shall not be liable for damages
resulting from misapplication or misuse of its products.

Johnson Controls International, Inc.
Headquarters: Milwaukee, Wisconsin, USA
European Customer Service Center: Westendhof 3, D-45143 Essen, Germany
European Factories: Essen (Germany), Leeuwarden (The Netherlands) and Lomagna (Italy)
Branch Offices: Principal European Cities.
This document is subject to change Printed in Europe
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Appendix J  Danfoss LP and HP Compressor Control 
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Appendix K  Capacity Regulator 
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Appendix L  Expansion Valve 
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Appendix M  Evaporator 
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Appendix N  Grundfoss Pump CR 
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Déclaration de Conformité 
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Declaração de Conformidade

 



 


 


 








 


 


 




Overeenkomstigheidsverklaring 
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Appendix O Controller – Carel IR32 
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Appendix P Required Condenser Cooling Water Flow Rate 

“Condenser model CFC/M20” 

 

The graph shows the required cooling water flow rate depending on the cooling water temperature.  

 

Condensing Water Inlet Temperature Vs Required Flow Rate
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Figure 10 Graph of Condenser cooling water temperature vs. cooling water flow rate 
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Appendix Q Required Condenser Cooling Water Flow Rate 

“Condenser model CXPM” 

 

The graph shows the required cooling water flow rate depending on the cooling water temperature. 

 

Condensing Water Inlet Temperature Vs Required Flow Rate
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Figure 11 Graph of Condenser cooling water temperature vs. cooling water flow rate 

 



CXPM

111-XS 112-XS 113-XS 142-XS 143-XS 144-XS 142-S 143-S 144-S 161-S 162-S 163-S 161-M-1P* 162-M-1P* 163-M-1P*

A mm 973 973 973 981 981 981 1381 1381 1381 1396 1396 1396 1906 1906 1906

B mm 900 900 900 900 900 900 1300 1300 1300 1300 1300 1300 1800 1800 1800

C mm 114 114 114 141 141 141 141 141 141 168 168 168 168 168 168

D mm 130 130 130 158 158 158 158 158 158 185 185 185 185 185 185

E mm 25 25 25 25 25 25 25 25 25 35 35 35 0 0 0

F mm 25 25 25 25 25 25 25 25 25 35 35 35 35 35 35

G mm 25 25 25 30 30 30 30 30 30 35 35 35 35 35 35

H mm 25 25 25 30 30 30 30 30 30 35 35 35 35 35 35

I mm 20 20 20 35 35 35 35 35 35 40 40 40 40 40 40

M mm 111 111 111 114 114 114 138 138 138 143 143 143 153 153 153

M1 mm 115 115 115 120 120 120 143 143 143 153 153 153 153 153 153

D1 mm 16.2 16.2 16.2 22.5 22.5 22.5 28.2 28.2 28.2 35.3 35.3 35.3 35.3 35.3 35.3

D1A mm 57 57 57 57 57 57 54 54 54 54 54 54 54 54 54

D2 mm 16.2 16.2 16.2 22.5 22.5 22.5 28.2 28.2 28.2 28.2 28.2 28.2 28.2 28.2 28.2

D2A mm 57 57 57 57 57 57 54 54 54 54 54 54 54 54 54

D3 in-G 1/2 1/2 1/2 T1 T1 T1 T1 T1 T1 T11 T11 T11 T11 T11 T11

D4 in-G T1 T1 T1 T11 T11 T11 T11 T11 T11 T2 T2 T2 no no no

N1 mm 15 15 15 10 10 10 10 10 10 0 0 0 12 12 12

N2 mm 42 42 42 55 55 55 55 55 55 71.5 71.5 71.5 70 70 70

Vr dm3 7.36 7.19 7.02 10.85 10.68 10.51 15.91 15.66 15.41 22.92 22.67 22.42 32.02 31.67 31.33

VH2O dm5 0.92 1.37 1.83 2.29 2.75 3.20 3.31 3.97 4.63 5.29 5.95 6.61 7.32 8.24 9.15

P Kg 21.7 23.3 24.9 36.6 38.2 39.8 47.3 49.6 51.9 64.7 67.0 69.4 82.4 85.6 88.8

1P: one pass version

D1 refrigerant inlet Vr refrigerant volume

D2 refrigerant outlet VH2O water volume

D3-D4 water connections P net weight

N1-N2 for vent/for drain of water

2pass or 4 pass have the same design.

In case of 2 pass configuration, water connections In case of 4 pass configuration, water connections In case of single pass configuration, water connections 

have to be connected as scheme A: have to be connected as scheme B: have to be connected as scheme C:

Scheme A Scheme B Scheme C

Model CXPM

IN OUT IN OUT

Front head Back head

IN

IN

OUT

IN

OUT

TO PLUG

IN

IN

OUT

OUT
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