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WATER-COOLED   CHILLER   UNIT 

INSTALLATION / OPERATION  MANUAL 

GENERAL  DESCRIPTION 

The water cooled chiller unit consists of reciprocating type compressor, high efficiency tube-and-shell 

type exchanger, desirable control/protections devices, and use R-22 refrigerant as working  medium .  

The  water cooled chiller unit include several minor system, and the chiller unit may be connected to 

other equipment by water piping composed several major system. Those system  include the refrigerant 

circulate system , the condensing water circulate system, the chilling water circulate system, the air 

circulate system , the control system and the electric protection device system. Describe the individual 

function of those system as follow : 

 

1. The refrigerant circulating system ��� �  

This system contains of compressor, refrigerant piping and it's accessory, heat exchanger  (evaporator 

and condenser), thermostatic expansion valve, solenoid valve, high/low protection  device, capacity 

controller, etc. 

   If the working pressure exceed or below the pre-setting range, the high/low pressure protection device 

will be operating to stop the compressor of chiller unit . The capacity controller will keep the compressor 

partial  process to reduce the pressure of refrigerant which  be sub-cooled in the condenser, and control 

the quantity of refrigerant to feed into evaporator . And the solenoid valve is used for shut off the 

refrigerant pipe to pump-down refrigerant after stop the chiller unit which to avoid a hard start on the next 

time. 

 

2. The condensing water circulating system ��� �  

This system contains of condenser , condensing water circulate pump , gate valve, check valve , water 

piping and its accessory , cooling tower, make-up water piping , etc .  

The function of this system is cooling down the temperature of condenser. The higher temperature 

water  pumping from condenser to cooling tower exercise heat exchange to reduce the temperature, then 
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send the cooled  water back to condenser and keep the circulate continue. 

The make-up water piping system supply water to cooling tower to replenish the water which   loss by 

drift , bleed-off and evaporation . 

 

3. The chilling water circulation system ��� �  

This system contains of evaporator , chilling water circulate pump , gate valve, check valve , water 

piping and its accessory , air handling unit, expansion tank , make-up water piping , thermostat , etc . The 

function of this system is pumping the chilling water from chiller to air handling unit exercise heat 

exchange to reduce the supply air temperature , then send it back to chiller unit cooling again and keep the 

circulate  continue .   

  If the chilling water temperature is below 3 �  than the freeze-protection thermostat will action to stop 

the compressor to protect the chiller. 

 

4. The air circulating system��� �  

This system contains of air handling unit , fan coil unit , air duct , air diffuser, return air inlet  (duct) 

and fresh air duct , etc . 

The return air back from cooling room can be mixing with fresh outdoor air by fans of air  handling 

unit , then the mixed air flows through the cooling coil to cooling and dehumidifying and supply to the 

cooling room by duct system (air duct and air diffuser) , and keep the circulate continue . 

 

5. The control system��� �  

This system contains of control panel, main power switch, branch switch, voltage indicator , ampere 

indicator , breaker , magnetic switch , motor starter , push button , relay and indicator  lamps , etc . 

 

6. The electric protector system��� �  

If any abnormal conditions as like as the discharge pressure too high, the suction or oil pressure  too 

low , chilling water temperature too low and motor over load was occurred , the electrical protection 

device will  trip to stop the machine and re-start automatically or artificially when  the abnormal 

conditions was eliminated . 
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OPERATION  SEQUENCE 

1. PRE-START  CHECKOUT ��� �  

  (1). Make sure the ground wire has been really connected . 

  (2). Check the chilling water circulating system and the condensing water circulating system  

had been full water and the make up water valve in the normal open .   

(3). Verify that all piping system valves are at the normal operating condition . 

(4). Check the control elements and switches witch on the panel is functioning normally .( If not , 

please to correct it . ) 

(5). Check the power supply voltage to accord with the specified range of chiller unit . 

(6). Check the oil level of sight glass if it is normally . ( the normally oil level of sight glass will keep 

2/3 of  the sight glass or more .) 

Verify that all pressure gages of chiller unit are at the normal operating condition . 

 

2. SEQUENCE TO START SYSTEM��� �  

    (1). Start the air handling unit or fan coil unit . 

    (2). Start the cooling tower fan motor . 

    (3). Start the condenser water pump . 

    (4). Start the chilled water pump . 

    (5). Start the compressor of chiller unit . 

� � When first start or after a long time stop , it must to preheat the crankcase for 8~16 hours . 

3. SEQUENCE TO STOP SYSTEM��� �  

Reverse the sequence of start . 

 

4. ATTENTION WITH RUNNING ��� �� ���  

(1). ELECTRIC ITEMS�  

      A. Check the voltage after start if it differ with normally .(± 10 %) 



 

42

      B. Make sure the power switches are put on the "ON" position . 

      C. Check the operating amperage if it correct . 

 

(2). MECHANIC ITEMS�  

      A. Check the motor of equipments running if there are normally . 

      B. Check the noise of machine running if it is normally . 

      C. Check the pump revolved desirable , and the pressure of water is normally .  

      D. Check the pressure gage of compressor if it is normally . ( The low pressure range  

usually are 3 ~ 5.5 kg / c�  , the high pressure range usually are 12 ~ 17 kg / c � , 

         the oil pressure range usually are 6.3 ~9 kg / c �  and above than low pressure  

0.7 ~ 3.5 kg / c�  .) 

E. Check the oil quantity of sight glass if it is normally .  

[ The normally oil quantity of sight glass is : between1/4 ~ 3/4, 

            ( reciprocation type ) 1/2 or above ( screw type ). ] 

F. If the high / low pressure switch or oil pressure switch actioned , it must to  

check out and repair it before restart the chiller unit . 

G. If the voltage limiter action , please watch out the problem of voltage drop or  

voltage boost.  

H. Check the suction  line if it frost , then watch out the system . 

 

ATTENTION ITEM OF SAFETY 

When the circumstanced as follow was happen , should be stop the machine immediately and  shut 

off the power to check and repair . 

 

1. Any protection device of system can not stop the machine . 

2. There is not normally striking noise . 

3. The motor running current over than the normally loading 20 %. 

4. It can not stop automatically when the pressure indication by the discharge or suction gage over 
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than the prote ction device setting point . 

5. The unit difficult to start or can not start . 

6. It can running normally but without any effect of refrigeration . 

7. It can stop automatically but can not restart automatically . 

 

PERIODIC  MAINTENANCE 

Daily ��� �  

1. It got a person specially assigned to operation , maintenance and service the chiller unit to make it 

operate for a long lift . 

2. Check and record the in /outdoor temperature , the in /outlet temperature on the    

condensing water pipe and chilling water pipe , the voltage , the ampere , the pressure of discharge / 

suction and oil , the oil lever . 

3. Clean the unit . 

4. If the discharge pressure over than 18 kg / c�  , it should be to clean the condenser . 

 

Monthly ��� �  

1. Check screw on each equipment if it has loosened . 

2. Clean the filter of the air-handling unit . 

3. Clean the dust on the coil of heat exchanger . 

4. Check the leakage on the fitting of piping system . 

5. Check the wire if it leakage  and loosened , check the contact of contractor if it had burned . 

6. Check the oil lever in compressor . 

7. Lubricating the bearing on the motor . 

8. Check the chilling water piping if air into system and purge it . 

9. Check the pressure of  refrigerant . 

10. Clean the cooling tower and replace cooling water . 

11. Check the expansion tank and make up water . 
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Each half year��� �  

1. Execute the step of monthly . 

2. Check the cooling effect of cooling tower , de-rust and paint it . 

3. Clean the strainer on water piping . 

4. Clean the foulness on the tubes of condenser . 

 

 

Each year��� �  

1. Execute the step of each half year . 

2. Clean the drier and replace a new dehydrator . 

3. Check the cylinder gate of compressor . 

4. Change the refrigeration oil in compressor . 
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AIR   COOLED   CHILLER   UNIT 

INSTALLATION / OPERATION   MANUAL 
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MOVEMENT OF CHILLER UNIT    

1. All the operation should be agreed with the safety 

requirement of the construction site when moving 

the unit. Meanwhile,there must be a coworker 

around during the operation in considering the safety 

of the equipment and personnel. 

 

 

 

 

 

 

 

 

 

2. To choose a proper cloth rope sling to suit the load 

when hoisting the unit.  Please hold the rope wide   

open with stick or bar between the ropes as shown 

in picture 2 to avoid weighing down  the case of the 

unit during shifting.  Always keep the unit up straight 

and move forward horizontally and it  is forbidden 

to let the unit tilt over 30° angles in any circumstances. 

protection pad
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3. In order to keep the rope from rubbing against the 

metal sheet of the unit that would cause abrasion,please 

do insert a protection pad in between as shown in 

picture 1.Always keep the unit up straight and move 

forward horizontally and it is forbidden to let the unit 

tilt over 30°angles in any circumstances. 

 

 

 

 

 

 

 

 

 

 

CHILLER UNIT INSTALLING REQUIREMENTS AND SUGGESTION S 

1. To avoid reduce heat exchange efficiency , the unit ought to keep away from anotherheat source . 

2. Installing the unit to avoid any effect of steam or oil stain is necessary . 

3. An out door place where provide smooth ventilating condition to heat-reject is requ-ired. Any 

obstruction should not block air discharge and intake . 

4. Locate the air cooled chiller unit away from combustibles . 

W o o d en  s tick  
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5. Provide rigid, non-warping mounting pads or a concrete foundation of sufficient and mass to support 

the applicable operating weight . 

6. Provide enough space around the unit to allow the installation and maintenance pers- onnel 

unrestricted access all service point. The minimum require dimensions as foll-ow diagram indicated. 
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NOTES  OF   WATER  PIPING 

1. It must be not expose the chilling water on piping on the air, please insulate it to keep the requisite 

temperature and to avoid condensed water drain under the piping . 

2. It should be install an expansion tank to buff the expansion (or shrinkage) of water volume by the 

change of water temperature, and to isolate influence of the make up  water pressure to the chilling 

water system .This tank should be install in the highest highest point of the piping system for 1 meter. 

The minimum pipe size which conne- ction  to  the tank should be 1-1/2" , and the volume of the 

tank must more than water volume which by the change of water temperature . 

3. If the chiller unit contain with the circulating pump , it must be piping individual , be- cause of it 

will avoid to the chiller unit by loss water , cause of the water un-equalize return to the chiller . 

4. The circulating water may use the tap water , but the bast is the pure water . 

5. To avoid the air tarry in the piping system, it should be to provide additional air vent in the highest 

point of water piping system . 

6. When an expansion tank (or an air vent) had be installed in the piping system, the horizontal piping 

line should keep the slope of 1/250 up to it . 
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7. To reduce the vibration from chiller to fan coil unit (or AHU), it should be install flexible joints in 

the piping system close to the chiller unit inlet and outlet . 

8. For check the temperature while the chiller running, it should install thermometers in the lines to 

monitor entering and leaving water temperatures . 

9. To easy to separate the piping and the chiller when will overhaul the chiller unit, it should be insert a 

union in water piping system close to the chiller units inlet an outlet. 

10. The temperature of circulating water must be not over 50 �  , because of it will damage to the 

pump and the freeze-protection thermostat . 

11. Typical air chiller unit piping components for chilling water circuit as follow. It ought to add 

circulating pump by the chilling water inlet if it have not be pre-installed in the chiller unit. 

 

 

 

 

 

 

 

NOTES  OF  ELECTRIC  WIRING 

1. It should be an exclusively line for power supply . 

2. Electric wiring must comply with local code . 

3. Electric wiring should refer to the wiring diagrams , and each screw must to be lock tight . 

4. You may provide an additional control switch in the indoor for remote control function . 

5. The wire for remote control should be used the cable of 0.75mm/2C or above . 
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OPERATION  PROCESS  &  CHECKOUT 

1. PRE-START CHECKOUT 

(1). Open the panel cover if the power switch put on the "OFF" position . 

(2). Check the power supply what be provided is same with the nameplate . 

(3). Make sure the ground wire has been really installed . 

(4). Check the control elements and switches witch on the panel is functioning normally. 

( If not , please to correct it.) 

(5). Check the piping system had really done and the valves are in the correct position. 

(6). Check the chilling water circulating system had been full water and the make up water 

valve had fully open. 

(7). Check the place where the air either draw in or blow out are without any obstruct-ion . 

 

2. SEQUENCE OF START PROCESS 

(1). Start the air handling unit of fan coil unit . 

(2). Start the chiller unit . 

 

3. RUNNING  CHECKOUT 

(1). ELECTRIC  ITEMS 

A. Check the voltage after start if it differ with normally . 

B. Check the amperage if it correct . 

C. Check the setpoint of high/low pressure switch , thermostat , freeze-protection  thermostat . 
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(2). MECHANIC  ITEMS 

D. Check the fan and pump rotating to turn in the correct direction. 

E. Check the noise of machine running if it normally . 

F. Check the pump revolved desirable, and the pressure of water is normally . 

4. SEQUENCE OF STOP PROCESS  Reverse the sequence of start process to stop system. 

 

IMPORTANT   NOTICE 

1. It must be put the ground wire when installation the chiller unit, to avoid current leakage . 

2. It should be nothing in the air in/outlet to avoid the air-flow , otherwise it could make the cooling 

capacity lower than normal . 

3. Don't insert the branch or bar to the air outlet of chiller,it will damage to the propeller of fan . 

4. It will make a very bad efficiency of heat exchange because of the air flow for dissip- ation are very 

difficulty to exhaust where the unit location against the wind . 

5. If stop during running, it will take 3 minutes for restart. 

6. If stop by lose the power supple , please change the position of switch to "OFF", and re-start it when 

power supple again . 

7. For a log time operation ,the dirt and dust will adhere to the heat exchanger and it will reduce the 

capacity of head exchanger, so a periodic clean and maintenance is requi- site to keep the efficiency 

of chiller unit . 
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DESCRIPTION  OF  SYSTEM  COMPONENTS 

1. PROTECTION DEVICE    

(1). High pressure switch. 

The pressure switch is used as protection against too high a discharge pressure on the refrigerant 

system. The switch set at when the discharge pressure above 26kg/c�  to trip and reset it below 21 

kg/cm2 . 

(2). Low pressure switch 

The pressure switch is used as protection against too low a suction pressure on the refrigerant system. 

The switch set at when the suction pressure below down 2kg/c�  to trip and rise to 3 kg/c�  to 

reset . 

(3). Freeze-protection thermostat. 

The thermostat is used as protection against too low temperature on the chiller and it may cause the 

chilling water freeze up. The switch set at 3� , and the therm-ostat usually install on the chilling 

water outlet piping. 

(4). Over current protection relay. 

The relay is used as protection against too high running current on the compressor. The relay set at 

the vale of normal running current times 1.25 . 

(5). Thermostat. 

The thermostat is used as control the compressor to stop when the chilling water temperature lower 

than  the setting , and restart on the chiller water temperature rise to the set point. This thermostat 

usually install on the chilling water inlet pip- ing. 
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2. THE PARTS IN THE SYSTEM 

(1). Expansion valve 

The valve located on the upstream of the evaporator . It may : 

a. Feed the refrigerant into the evaporator. It will cause the refrigerant throttling process to make 

refrigerant pressure drop and an accompanying temperature drop. 

b. Regulate the correct amount of refrigerant to the evaporator . 

c. To limited the refrigerant flow reverse from high-pressure side to low-pressure side. 

(2). Drier 

Use in liquid line after shut-off valve , to removes moisture and acid from the refrigerant piping system. 

 

TYPICAL  WATER  PIPING  DIAGRAM 

 

 

 

OUBLESHOOTING 

SYMPTOM PROBABLE  CAUSES  

1. The fan , 1. Power supply shut down. 1. Wait for power supply again. 

pump, ��  Main�������������������� 2. Switch on again after check the 

compressor � �  system . 

CAN'T  start ��   ���!"���!�����#���$�����"��� 3. Renew the fuse .�  

� is tripped or broken. �

� ��  %&���$�'(���'$�!����'���� 4. Reset it after check the pump ,if 

� pump is trip or not to reset. the pump damage then to repair it. 
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2. The water 1. The set point of thermostat is 1. Check and adjust the set point . 

pump running too high.  

but  the 2. The thermostat is out of work. 2. Repair it . 

compressor 3. Over load relay for the 3. Reset it after check checkout . 

CAN'T  work . compressor is not to reset. �

� � �

3. The 1. The air in/outlet to be stem. 1. Move the obstacle . 

compressor 2. The condenser is too dirty . 2. Clean the heat exchanger . 

running but 3. It is location a bad to ventilate. 3. Try to improve condition . 

stop it� 4. The fan did not work . 4. To checkout and repair the fan . 

immediately . 5. The valve for chilling water 5. Open the valve . 

� piping did not open . �

� 6. The water flow rate do not enough 
6. Check the pump, and try to 

purge 

� . the air from piping system . 

� ��  The refrigerant leaked out .�
7. Check the leak point, and to 

repair . 

�

�

��  Over load relay for the compressor is 

pre-setting incorrect .�

8. To correct the set point of the 

over load relay . 
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� � � � ¨ H Þ [ »�� +, ÔÕ‰ÁäÚ‚ �� Þ1 7Àr]g �ø Þ ¼ x �v ? ÔÕ Þ ‰Á ° g)
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�

ÔÕ‰Á � ‰� � � � Á � “ + šm �

+� � � � � , � � � � �

Q� � � � � R � � � � �

Ì � � � � � • � � � � �

/� � � � � Ý�

ì� ò *‹Œ � ò I ±� � H ì � ò B±� �

� ò” F RÍ» �

W} j J � ¡ ã� ò } D ´ äå µ ä 7 3 5j J �� �

W} {Z � S I :; � < 7 3 5 {Z �� �

p˜ + } 9 ÔÕ � ¡ ãp˜ + } 9 , ¶ P :; � < 7µ ÔÕ K ¾

p˜ + ��

á : ³ J s ” F

RÍ» �

W} j J � ¡ ã� ò } D ´ äå µ ä 7 3 5j J �� �

á:³ J{Z � S I :; � < 7 3 5 {Z �� �

p ˜ + £ ¤ � Î

{’­ ÔÕ �

�Î {’­ } 9 ¡ ã 7µÎÏr K ¾ �

st´� ­ ÔÕ � ´� ­ < ¶ = S I 7µÎÏr K ¾ �

" V ´� ­ ÔÕ � ´� ­ < ¶ = S I 7µÎÏr K ¾ �

�Î ‰} 9 ÔÕ � �Î ‰, ¶ = S I 7µÎÏr K ¾ �

� � ø Ë » o Ô

Õ �

¡ ã » o ?{›P } 9 , ¶ 7µÎÏr K ¾ �

{ ‹ } JW } ¦§ � W} ¡ ã �

{ ‹ á: x � � { ‹ ·• 	 ‹ ~oÜ¾ » o ¡ ã 7µÎÏr K
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�p b ‚ � ¡ ãì� ò? �p = * ~â *g Ì R ~ �
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�� øË‹Œ» oº: ¦§ � ¡ ã� øPøË» o QÙ = ? ôW �

p ˜ + s � Î {

’­ ÔÕ �

} 9 »} � s � ¹ ¡ ã 7µ �Î {’­ÎÏr K ¾ �
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p˜ +s £¤ÔÕ �
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· ä­ �� ²½øËÊ Ÿ � ¡ ãäåÝ Ê+,/Ý = ÷ �

x �Èœ Š@²ñ ½¾ ­ »� �
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�œ @²ñ ½¾ ­ˆ � � ~ˆJÞ �œ3 5 �

�h� Ix î v² � øËÊ Ÿ � ×Ø�h � I � � Ir 7 /Ý = ÷9 ��

�� ­ È 9 � ñx � � � ) �� ­‡ˆ �
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  7  p » o
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• ¼ ´ �

�— ¿/ P �— x î � ã• ¿/ ‰Á f¾ à 7 P Ú �— �
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K ¾ �

uv ‰x � � uv ‰½¾ �

�� ­ • ½ 
 ˆ á: ‰I » � W\ é » �

�� ­ “ � ���� ­ �
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Ÿ �ÊñËÊ¬ � �
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­ �� � uv ‰<_ � ¡ ãuv ‰� 5b ` �
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�� +,B BÁ r � C /Ý 7šQRr” ò�� ›œ 7 i¦ �� ä a ��
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