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This instruction manual is intended as a guide for the operating staff in charge 
of the preventive maintenance of the compressor. In addition to data con-
cerning the construction and operation of the machine, the manual contains 
operating, inspection and maintenance instructions, which should necessarily 
be flowed in order to keep the compressor in the proper state under working 
conditions.

However, the working conditions of a compressor largely depends on the 
type and construction of the plant of which it forms a part. Consequently, this 
instruction manual can only be regarded as a guide; it is important that the in-
struction given by the installation engineer are observed as well, only then can 
a prolonged and trouble-free operation of the compressor be guaranteed. 

The maintenance instructions are limited to those operations, which can be 
performed by the operating staff and for which no specialized knowledge is 
needed. Any part to be replaced can be ordered on the basis of drawings with 
parts list. For more specialized repair and operations, the installation engineer 
should be consulted.

Faults and defects of the refrigeration compressor should be remedied as soon 
as possible by qualified personal in order to reduce downtime to a minimum 
and to prevent damage to the compressor. The fault-finding table given on this 
manual may be used to trace and remedy faults quickly.

It is finally pointed out that in individual cases the construction of the com-
pressor may differ from the normal design, in which event the instruction may 
no more be applicable at certain specific points. In such cases, it is advisable to 
consult the installation manual or contact the installation engineer. The instal-
lation manual referred to above and in other sections of this instruction manual 
should be supplied by the contractor/installer.

1. INTRODUCTION
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The compressor s made by M/s Sigma Pneumatics Private 

Limited are warranted to be free from any defects in work-
manship and material under normal use and preventive 
maintenance service. Our obligation under the Warranty 
being limited to replacing or repairing at our factory in New 
Delhi, India. Any part or parts returned to us with transporta-
tion charges prepaid, which on our examination shall disclose 
to our satisfaction to have been thus defective within the 
warranty period, i.e. 15 months from the date of Delivery ‘or’ 
12 months from the date of installation, which ever shall first 
occur from the date of delivery of the compressor to the origi-
nal purchaser, this Warranty being expressly in lieu of all other 
Warranties express or implied and of all other obligations 
or liabilities on our parts. There are no Warranties express or 
implied including Warranties of merchantability or fitness 
for a particular purpose regarding our compressor s except 
the Warranty against defects in workmanship and material 
specified herein. We neither assume nor authorize any other 
person to assume for us any other liability in connection with 
the sale of our compressors. The Warranty does not include 
compressor removal and reinstallation expenses.

The Warranty does not apply to

 » Any compressor that shall have been subjected to over 
speeding, negligence.

 » Any compressor that shall have been repaired or offered 
outside of our factory or by anyone,  who is not autho-
rized by us in such a way that, in our sole judgment its 
performance and reliability are adversely affected.

 » A failure in any way resulting from use of parts not manu-
factured or approved by us.

 » Normal maintenance services including, but not limited 
to compressor tune up and the repair or replacement of 
filters, compressor and other normal maintenance spares, 
or Any improper installation or application, or only substi-
tution of parts not manufactured or approved by us shall 
void all Warranties, expressed or implied on its parts.

We make no Warranty as to normal wear and tear, deteriora-
tion or failure of equipment controls due to corrosive atmo-
sphere, damage due to fluctuation in

the electric supply nor do we agree to be liable for loss of time 
to the user while the compressor or other equipment is out of 
commission nor for any labour or other expense, damage or 
loss occasioned or claimed to be occasioned by such defec-
tive parts.

The Warranty is applicable only in respect of performance 
of compressor supplied through this bill. So many factors 
are required for the smooth functioning of the plant such as 
compressor oil, atmospheric condensers, etc. The company’s 
liability is restricted to compressor only. This Warranty does 
not extend to any consequential damage or loss.

We make no Warranty in respect of other accessories not 
manufactured by us. These are usually warranted by their 
respective manufacturers.

Any claim or obligation in connection with the sale of our 
compressor shall be subject to the jurisdiction of the Court of 
New Delhi.

Condition precedent of Warranty

The company recommends every “Colt” Compressor owner to 
familiarize himself with his Warranty document. The Warranty 
is explicitly subjected to certain conditions precedent being 
met by the purchaser owner to the satisfaction of the Compa-
ny without which the Warranty claims, if any would involve in-
ordinate delays for settlement and sometimes, even rejection. 
These are summarized here for the benefit of the owners. 

The Warranty is subject to fulfillment inter alia of the following 
obligations by the purchaser owner of the compressor.

 » This Warranty will be valid only when the Company’s En-
gineer shall provide the initial start. In case of any fault on 
account of the initial start by the purchaser, the company 
will not be held responsible and the Warranty clause will 
not apply. Hence the initial start of the compressor shall 
be done only by the Company’s Engineer for which, inti-
mation at least 7 days in advance has to be give so that 
the company’s engineer can do the needful at the site of 
the schedule date.

2. WARRANTY
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2. WARRANTY

 » Proper installation of the compressor. This is the sole respon-
sibility of the purchaser.

 » Normal use and preventive maintenance as recommended 
by the compressor owner’s operating manual supplied along 
with each compressor.

 » In case any defects are noticed, it would be a worthwhile 
effort on the owner’s part to satisfy himself in the first in-
stance that the defect could be reasonably deemed to be of 
workmanship or material and that the compressor was never 
subjected to conditions in respect of which the Warranty has 
been expressly negated.

 » Any part claimed to be defective should be returned to the 
Company’s factory at New Delhi with the two freight prepaid.

 » Any attempt to tamper with or interchange of any parts 
between compressors shall void the Warranty. The Company 
has a record of each compressor and parts utilized thereon 
duty coded.

 » No Warranty is made in respect of normal wear and tear, 
loss of time to users, while the compressor is neither out of 
commission nor for any labour or other expertise damage or 
loss occasioned by only such defective parts. Any improper 
installation of application or any substitution of parts not 
manufactured or approved by the Company shall void all 
Warranties express or implied on Company’s part.

Warranty claims on compressor accessories.

Where problems of Warranty nature are experienced with com-
pressor accessories, they are referred by the company or by the 
“Colt” Distributor or by the “Colt” Dealers to the accessory manu-
facturer’s representatives.
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3. DESCRIPTION

“COLT” SERIES COMPRESSOR

 
“Colt”  series compressors are most suitable for industrial refrigeration and low temperature applications such as in Cold Storage, 
Ice Plants, meat Plants, Fisheries Plants, Ice Cream Plants, Dairy Plants, Katha Plants, Vanaspati Plants, Oil Refinery Plants, Chemical 
Plants, Pharmaceutical Plants and Air Conditioning Plants. “Colt” range of open type compressors are available in single as well as 
in double stage versions with use on continuously, for prolonged period with minimum attention. These compressors, by virtue 
of their high speed and multiplicity of cylinder, are exceptionally compact and economical of space. They are also designed to 
accommodate varying refrigeration demands with maximum economy in power and are well suited to automatic installation s.

The compressor s are available in two deferent series :

 

LIST OF MODELS
 
Single stage    Colt-1, Colt-2, Colt-3, Colt-4, Colt-6, Colt-9, and Colt-12.
Double stage Colt-21, Colt-1, Colt-42, Colt-51, Colt-63, Colt-72, Colt-84, Colt-93 and Colt-102.

GENERAL DESCRIPTION OF THE COMPRESSOR

Fig : 1
Figure shows the complete compressor unit.
All the components and assemblies of the unit have been clearly shown.
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COMPRES-

SOR TYPE
SINGLE STAGE COMPRESSOR DOUBLE STAGE COMPRESSOR

Colt 

1

Colt 

2

Colt 

3

Colt 

4

Colt 

6

Colt 

9

Colt 

12

Colt 

21

Colt 

31

Colt 

42

Colt 

51

Colt 

63

Colt 

72

Colt 

84

Colt 

93

Colt 

102

Cylinder
arrangement

verti-
cal 1 x v 1 x w 2 x v 2 x w 3 x w 4 x w 1 x w 2 x v 2 x w 2 x w 3 x w 3 x w 4 x w 4 x w 4 x w

Number of cylinders 1 2 3 4 6 9 12

Number of cylinders 
in LP 2 3 4 5 6 7 8 9 10

Number of cylinders 
in HP 1 1 2 1 3 2 4 3 2

Cylinder bore X piston 
stroke (mm) 160 x 110 160 x 110

Connection pipe, 
nominal bore, Suction/
discharge (mm)

50 65 80 80 100 125 150 80 80 100 100 125 125 125 125 125

40 50 50 80 80 100 100 65 65 50 50 50 50 50 50 50

Swept volume of 
suction gas cu.m/hr. at 
1000 RPM

132.7 265.4 398.1 530.8 796.2 1194.3 1592.4 265.4 398.1 530.8 663.5 796.2 928.9 1061.6 1194.3 1327

Permissible speed
RPM
Max. 1000 RPM
Min. 400 RPM

Belt drive from 400 to 1000 RP
In steps of 50 RPM in for 1500 RPM Motor

Belt drive from 400 to 1000 RP
In steps of 50 RPM in for 1500 RPM Motor

Direction of Rotation/
Max.
Discharge pressure

Anticlockwise when viewed from shaft-end
21 bar

Anticlockwise when viewed from shaft-end
21 bar

Moment of inertia of
crank Mechanism,
kg-f-sq.m.
GD2 = 4ld

0.356 0.422 0.446 0.594 0.829 1.045 0.422 0.446 0.594 0.594 0.829 0.829 1.045 1.045 1.045

4. TECHNICAL  SPECIFICATIONS
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5. SALIENT FEATURES

CRANKCASE AND CYLINDER HOUSING

They are made of welded steel, which ensures rapid heat dissipation, absolute stiffness and mechanical strength with a relatively 
low weight and high impact strength. The crankcase is absolutely smooth and is provided with a special paint coating externally. 
The suction inlet to the compressor is through suction manifold in which a removable strainer is fitted, thus ensuring that the 
suction gas is filtered before entering the compressor. The suction manifold is connected to the space between the cylinder liner 
and jacket. In this space any oil mixed in the gas is partially separated out and is returned to the crankcase via a non-return valve. 
In the H.P. cylinder of two-stage compressor s, this non-return valve is replaced by a plug, as the space round the H.P. cylinder liner 
being under intermediate pressure should not be in connection with the crankcase where a lower pressure (LP suction pressure) 
prevails. An open connection would cause a considerable reduction in compressor capacity.

CYLINDER HEAD COOLING

Water jackets are provided to cylinder heads for low discharge temperature. These water jackets are having connection around the 
cylinder jackets in situ of the discharge chamber.

CYLINDER LINER

They are interchangeable and are made of fine-grained centrifugal cast alloy iron, which are bored and honed, and provide mirror 
like liner surface. These are force fitted in cylinders and could be easily removed. The collar at top of the cylinder liner is provided 
with holes and serves as valve seat for the suction valve ring.

SHAFT SEAL ASSEMBLY

The drive end of the crankshaft is made totally leak proof by a special rotary face type oil seal that is finely lapped and prevents 
any leakage of oil and gas from this end. The seal is cooled by direct oil from pump to remove frictional heat.

CRAKSHAFT

The crankshaft is forged of special steel and ground to very fine tolerances. It is fitted with bolted counter weights and is dynam-
ically balanced to ensure vibration free operation. It is carried on two wrapped bimetallic bushes within the crankcase. When 
necessary, this type of bearing can easily be replaced. In cases where intermediate main bearings are fitted, these are of similar 
construction as that of split big end bearing. In the crankshaft, internal oil ways feed oil to all main and big end bearings.

CONNECTING RODS

The connecting rods are die forged of special steel and allow forced lubrication of piston pins, which moves in bronze bush. The 
big end of connecting rod has white metal shell type composite bearing and small end has bronze bearing grooved for uniform 
lubrication of piston pin bush. In the case of double stage compressor, connecting rod with needle roller bearing (on small end 
side) is used on high pressure side.

PISTON AND PISTON RINGS

The piston are cast in aluminum alloy of high wear and corrosion resistance. These are fitted with 3 compression rings to form a 
sliding seal between piston and the liner wall, there by increasing the efficiency and two oil rings to minimize oil carry over.
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5. SALIENT FEATURES

PUMP

The oil pump is fitted on the bearing cover opposite the compressor-driving end. This pump has gear with extended shaft, which 
is directly driven by the crankshaft. The pump has a differential pressure regulator, which provides different oil pressure such as 
low pressure oil supply for lubrication purposes and high pressure oil supply for valve fitting mechanism and capacity control sys-
tem. The hydraulic time delay is provided in the pump, which gives an interval of about ½ to 1 minute, being the time necessary to 
enable the compressor to start under “no-load” conditions. On the crankcase, above the oil level glass, an oil pressure regulator is 
provided to regulate the oil pressure.

LUBRICATION

The pump takes oil from the crankcase through fine mesh strainer. The pressure delivered by the pump is controlled by a built-in 
differential pressure regulator, which reduces the oil pressure and delivers oil to shaft seal housing via the paper type delivery oil 
strainer. Oil reaches all main bearings, big end and small end bearings via the internal ways in the crankshaft and connecting rods. 
The thrust bearing of the crankcase is lubricated via a separate oil way in the bearing cover. Lubrication of the cylinder liners is 
effected by surplus oil from the gudgeon pins and the big ends. The arrows indicate the direction in which the oil flows. The excess 
of oil is led back to the crankcase through a line via a connection on the pump cover.
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6. OVERALL DIMENSIONS

Fig: 2

TYPE/ DIMEN-

SIONS

IN MM

Colt-1 Colt-2 Colt-3

Colt-21

Colt-4

Colt-31

Colt-6

Colt-42

Colt-51

Colt-9

Colt-63

Colt-72

Colt-12

Colt-84

Colt-93

Colt-102

A 955 1000 1000 1000 1020 1020 1020

B 680 1030 1120 1030 1120 1120 1120

C 802 970 970 1170 1500 1861 2251

D 1085 1150 1150 1150 1170 1170 1170

E 500 600 725 600 725 725 725

F 900 1080 1080 1080 1280 1280 1280

G 1045 1045 1045 1344 1629 2238 2823

H 1045 1045 1045 1344 1629 2238 2823

I 140 215 215 380 570 960 1350

J 360 360 360 360 360 360 360
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7.  GENERAL OPERATIONS

7.1 PRINCIPLES OF OPERATION

When the compressor is at standstill, the suction valve rings in all the cylinders have been lifted mechanically by the valve lifting 
mechanism.

As soon as the compressor is started, the oil pump starts to build up pressure in the lubricating oil system. However, the control 
of oil pressure required for controlling the valve lifting mechanism remains locked for about one minute due to action of the time 
delay valve, incorporated in the oil pump. During this period the compressor attains its operating speed under “no-load” condi-
tions, whereby the gas drawn into the cylinders is returned again to the suction chambers and the suction manifold, via the lifted 
suction valves. The energy consumption is thus limited to overcoming the starting torque, which consists of the pull out torque, 
the frictional losses, and the flow losses in the suction valves. This prevents a peak load of the electric power system and overload-
ing of motor, drive and equipment.

After the delay time has elapsed, the control oil system is pressurized. For compressors without capacity control, this means that 
all cylinders are operated simultaneously, as their valve lifting mechanism become operative and the suction valves come into 
action. For compressor s provided with capacity control, a limited, minimum allowable number of cylinders is operated direct by 
the control pressure; the other cylinder can, if required, be in or out manually via the oil distributor or electrically via the three-way 
solenoid valves.

7.2 PREPARATION FOR COMPRESSOR OPERATION

When a new compressor has been installed, the necessary arrangements for its initial run must first be made. It must be filled with 
oil, using the correct brand.

7.3 OIL CHARGING

a) Remove cover from suction oil strainer.

b) Pour oil into strainer until level slightly exceeds oil level glass centerline.

c) Fit cover back on strainer.

d) Check that gas discharge and suction stop valves are open.

e) Disconnect oil pressure differential pressostat, if fitted.

f ) Start compressor and wait until oil return jet become visible behind oil level glass.

g) After charging refrigerant, reset pressostat referred to in set ‘e’ at the correct value.

h) Adjust oil pressure, if necessary.

7.4 OIL PRESSURE ADJUSTMENT

The lubricating oil pressure regulator has been set during the testing of the compressor in the works.
The lubricating oil pressure (i.e. the difference between the oil pressure measured at the end of the lubricating circuit, and the 
crankcase pressure (=suction pressure) also depends on the type of oil chosen, the refrigerant used and the operating tempera-
ture of the compressor. Therefore, it is possible that, after the compressor has been installed in the plant, the lubricating oil pres-
sure regulator needs to be reset. Re-setting takes place as follows :

a) Start compressor and wait until it has achieved a constant operating temperature.
b) Determine the difference between the indication of the oil pressure gauge and the suction pressure gauge. This differ 
                 ence should be approx. 1.5 bar.  
c) If the pressure difference is not correct, remove the cap nut with sealing ring from the lubricating oil pressure regulator.
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7.  GENERAL OPERATIONS

d) Turn the wheel of the valve clockwise or counter clockwise for obtaining a higher or a lower oil pressure respectively.  
                 Until the required pressure differences has been achieved. After resetting, replace the cap nut with sealing ring on the 
                 pressure regulator.       

7.5 PREPARATION FOR REFRIGERATION PLANT OPERATION

After completion of erection of a new refrigeration plant, the following procedure is out before it can be put into full operation.

7.6 LEAK TEST

This test should be carried out to ensure the soundness of all sealed and other connections made during erection of the plant on 
the site. To carry out this test, the entire system should be filled with gas under a pressure of 10 to 12 kg per cm2. Usually this gas 
will be air (as dry as possible), but for Freon plants, it is preferable to use Nitrogen. To fill the plant, the use of an air compressor or 
bottles, charged with air or nitrogen is recommended.

7.7 EVACUATION OF SYSTEM WITH VACUUMPUMP FOR FREON AND AMMONIA PLANTS 

Before charging the system with refrigerant, air and water must be cleared from the compressor and plant. A Freon plant must be 
thoroughly dried before charging it with the gas. Otherwise, reaction between the water and Freon will produce acids which will 
attack the system and cause corrosion scale to collect internally and impair the performance and reliability on the plant. In addi-
tion, water may cause blockage through freezing, particularly in low temperature plants.
Water at a temperature of 20ºC boils at a vacuum of 743mm of mercury (equal to an absolute of 17mm of mercury or 0.0228 atm). 
The water vapour contained in the air in a system decreases proportionally with an increase in vacuum. As the compressor cannot 
create a high vacuum on its own, a high vacuum pump should be used to evacuate the plant. This is particularly important for 
low temperature plants. It is recommended that the evaporators, condensers, etc. should be warmed during evacuation. The time 
required for this cannot be laid down strictly and depends on the capacity of the vacuum pump and the volume of the plant. The 
reading of most of the vacuum gauges is not sufficiently accurate to determine whether the plant has been evacuated adequately. 
As this is very important for Freon plants, the pump outlet should be provided with a tube or hose, discharging into a vessel filled 
with oil. Evacuating the plant after filling it with nitrogen will ensure that it thoroughly dried. Any moisture still present in the sys-
tem will be absorbed by the nitrogen and will ensure that it is thoroughly dried and exhausted along with it. This operation should 
be carried out as follows :

a) Shut suction and discharge stop valves and disconnect discharge pressure gauge line from discharge manifold. Shut all 
                 drain valves and disconnect discharge pressure gauge line from discharge manifold. Shut all drain valves and also oil 
                 return stop valve on the oil separator.

b) Open all the remaining system and stop valves, thus ensuring that the system is open from discharge stop valve to suc 
                 tion stop valve.

c) Start compressor and open the suction stop valves slowly, as far as is necessary. Air is discharge from the plant via the 
                 open discharge pressure gauge connection. 
d) Stop the compressor as soon as oil jet behind oil level glass disappears.

e) Shut suction stop valve.

f ) Connect high vacuum pumps to the system (some plants have a special connection for this purpose).

g) Start vacuum pump and open stop valve between vacuum pump and system.

h) When most of the air has been evacuated from the system, attach a hose, discharge into oil filled vessel to the outlet from 
                 the vacuum pump.

i) Shut stop valve between vacuum pump and system. When gas bubbles are no longer seen to rise in the oil, then stop the     
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7.  GENERAL OPERATIONS

j) Fill system with nitrogen.

k) Release nitrogen via hose leading into the open air until an atmospheric pressure remains in the system.

l) Shut stop valve between release line and system.

m) Start compressor and open suction stop valve slowly.

n) Repeat steps ‘d’, ‘e’, ‘g’ and ‘k’.

o) Shut discharge and suction stop valve and hold a vacuum in the system for 24 hours.

p) Repeat again step ‘i’ up to ‘p’ inclusive.

q) Reconnect discharge pressure gauge line to discharge manifold.

The plant is now ready for charging with the gas.

7.8 REFRIGERANT CHARGING

Only after the system leak test, evacuation and drying out, (in the case of Freon), has been carried out the system should be 
charged with refrigerant. It is recommended to ventilate the plant room well while charging the system refrigerant. The following 
procedure should be adopted :

a) Make sure that a vacuum exists in the system and that all stop valves in the circuit are open.

b) Weight refrigerant bottle and check that it contains the proper refrigerant.

c) Connect the charging line to refrigerant bottle.

d) Connect the charging line to refrigerant charging stop valve in the system, but do not tighten the union nut.

e) Open bottle stop valve and tighten the union nut as soon as refrigerant gas escapes through it. The  charging line is now  
                 purged. Open bottle stop valve completely.

f ) Open refrigerant charging stop valve slowly.

       Note : In small plants, it will not be necessary to proceed directly with step ‘k’, as the bottle cannot be completely emptied.

g) Shut bottle stop and then refrigerant charging stop valve, once the bottle is empty. (frosted charging the thaws). Discon 
                 nect charging line from the bottle and weight the empty bottle.

h) Weigh new bottle, check the content and connect it to charging line. Open bottle stop valve slowly.

i) Start cooling water pump and open cooling water stop valve on condenser.

j) Shut liquid stop valve of condenser as well as compressor suction stop valve.

k) Start compressor.

l) Open refrigerant charging stop valve slowly and then compressor suction stop valve.

m) Repeat steps ‘g’, ‘h’, ‘m’ and ‘n’ until required quantity of refrigerant has been in.

Note : It is recommended to stop the compressor each time so that the bottle is emptied.

n) Shut suction stop valve and refrigerant charging stop valve, disconnect bottle and remove charging line.

o) Reset LP pressostat (if fitted) at the correct setting.
 
Note : When the refrigerant requires topping up, steps ‘b’ up to ‘e’ inclusive should be carried out.
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7.  GENERAL OPERATIONS

7.9 PURGING REFRIGERATION PLANT

As the presence of air can cause of lot of trouble, the refrigerant plant should be purged, if necessary. Purging is carried out while 
the compressor is at standstill and the cooling water left open to the condenser where air mainly collects. The air vent valves 
which may be fitted on the gas discharge line and or on the condenser, as well as the liquid receiver, should be fitted with a hose, 
capable of discharging into water. During purging, the vent valve should be opened at ½ or ¼ turn only.

In ammonia plants, the hose is kept under water subsequent to opening the air vent valve. Once bubbles stop rising pure ammo-
nia gas then escapes and is immediately dissolved in water. The plant is then purged and the air vent valve should be shut and the 
hose removed. In Freon plants, the air vent valves should be cracked open and held, thus until the system pressure corresponds to 
the gas saturation pressure of the exiting cooling water temperature. The connecting hose must lead to the open air so that the 
Freon discharged can escape without dangerous effects.

Normally, it will be necessary to repeat the purging operation. Every time, between each purge, the compressor should be operat-
ed for some time, so that any residual air may be returned to and trapped in the condenser.

7.10 SETTING OF OIL PRESSURE REGULATOR

For correct compressor operation, the oil pressure must be adjusted at 1 ½ Kg/cm2 above crankcase pressure by oil pressure regu-
lator. Procedure has already been referred to in page no: 1

7.11 SETTING OF PRESSOSTATS

Pressostats serve as protection against conditions, which may be harmful to plant, and or compressor. The setting of these devices 
depends on the plant and the compressor type. The discharge pressure safety switches (MP 5A) and the suction pressure safety 
switches (MP 1A) must be set at the required valves. The discharge pressure safety switch must be set at valve, which is lower than 
the maximum discharge pressure of the compressor.

Setting is effected by turning the main spindle with a spanner, after the cap on top of the housing has been removed. The set 
valve can be read from the graduated scale in the front cover.

The combined HP/LP pressostat (MP 15A) is a single pressostat, combination of high pressure and low-pressure pressostat. This 
pressostat has fixed high-pressure trip setting of 21.0 Kg/cm2g. Note that it has no differential pressure setting to HP side. It is to 
be manually re-set after correcting the HP fault. As far as the LP side is concerned, it has two setting, a) minimum LP trip set pres-
sure and b) differential re-start pressure.

 

                                                                        

Fig : 3
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The lubricating oil pressure safety switch must be set 1 at bar, which is the minimum allowable difference oil pressure and crank-
case pressure (=suction pressure). Setting takes place by turning the setting disc with a screwdriver; this setting disc is accessible 
after the front cover has been removed. The set values can be read from a graduated scale.

7.12 PERATING PROCEDURE

Starting and stopping the compressor should be carried out to fixed procedure to prevent mistakes and accidents. Each refriger-
ant plant has its own sequence of operations for starting and stopping. As the compressor only is discussed here, the operating 
manual for the plant concerned should be referred.

7.13 STARTING

When putting the machine into operation for the very first time after complete dismantling, it may happen that the gear of the oil 
pump are dry and the pump has difficulty in picking up the oil. In this case, on the upper line between the suction oil strainer and 
the oil pump should be loosened and the pump casing filled with oil. The union nut should then be retightened. On starting, the 
following procedure should be adopted.
When starting the compressor, distinction should be made between:

a) Starting the compressor for the first time after the plant has been out of operation for a long period of time (for example,  
                 on account of seasonal standstill or maintenance operations). For manually controlled plants as well as for those operat 
                 ing automatically, the starting procedure given below should be exactly followed.    

b) Restarting the compressor is an already operational plant. In the case manually operated plants, only the instructions 
                 mentioned under b, e, f, h and j need to be followed as well as those included in the installation manual. In the case of  
                 the automatically operating plants, this starting procedure is incorporated in the control system and therefore does not 
                 generally require any special care.

 
The starting procedure is as follows:

a) Consult the installation manual.

b) Make sure that the oil level in the crankcase is correct and check whether the shaft seal housing and both oil filter hous 
                 ings are filled with oil (specially after the maintenance work).  

c) Check whether the suction stop valve and the stop valve in the return line of the oil separator are closed.

d) Check whether the discharge stop valve, the pressure gauge valves and (in the case of two-stage compressors) the stop 
                 valves in the intermediate pressure line are open.

e) In the case of compressor provided with an electrically operated capacity control knob of all solenoid valves are in its 
                 lowest position.

f ) (Not within 3 minutes after the compressor was stopped), start the compressor and check whether the oil pressure in 
                 creases and the oil return jet behind the sight glass becomes visible.

g) Slowly open the suction stop valve, thereby watching the suction pressure, which may not exceed 6 bar (on gauge), Also 
                 be careful that no liquid hammer occurs, especially in plants with lower suction lines.

h) In the case of single-stage compressors with capacity control : after the compressor has been started up and one or more  
                 cylinders have automatically become operative, cut in the other cylinders as and when required, thereby watching the  
                 maximum allowable amperage (it must not be higher than the amperage stated on the motor).

i) In the case of two-stage compressors with capacity control : 3-4 minutes after the compressor has started and one or two  
                 HP-cylinder become operative automatically, cut in the other cylinder stepwise, thereby watching the discharge tempera 
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                 ture on both the HP and LP side (max. 140ºC), the intermediate pressure (max. saturation intermediate temperature +  
                 10ºC) and the maximum allowable amperage (not to be higher than the amperage stated on the motor name plate).

j) Check the cooling water flow.

k) Adjust the opening of the pressure gauge stop valves, so that the gauge pointers do not vibrate any longer.

l) (Not during the running-in-period of the plant). Open the stop valve in the return line of the oil separator.

CAUTION: In case of reduce cooling load, it is not allowed to cut out so many cylinders of a compressor already operating in two 
stages that only the HP cylinder is still operating. At least two LP cylinders should remain operative.

7.14 STOPPING

a) Shut liquid stop valve on condenser and then compressor suction stop valve.

b) Stop compressor.

c) Refer operating instructions for the refrigeration plant concerned for further action required.

7.15 EVACUATION OF THE COMPRESSOR

For most of the maintenance operations, the compressor must be evacuated before, in order to be purged.

1. Evacuate the compressor before carrying out maintenance.
2. Purge the compressor after the maintenance as follows :-

a) Close the suction and the delivery stop valve.

b) Disconnect delivery pressure line from the delivery manifold and start the compressor.

c) Wait till compressor comes to vacuum of 730/740 mm of Hg.

d) Reconnect delivery pressure gauge to compressor if delivery pressure gauge reading increases, disconnect if momentari- 
           ly. When the pressure no longer rises appreciably, reconnect delivery pressure gauge permanently.

e) Slowly open delivery stop valve and then suction stop valve.

f ) Restart compressor for about five minutes.

g) Purge the refrigerant plant.

3. Clean oil strainer thoroughly after 30 minutes running.

4. Clean suction gas strainer with duration identical to oil strainer after the initial start.

5. Clean the crankcase oil pump thoroughly at each time of oil removal

6. Duration between two successive cleaning of oil strainers, suction gas strainer and renewal of oil depends upon pressure 
                 of dirt in the system.

In case the compressor is either kept in stock or idle for more than 6 months, it is essential to clean the compressor thoroughly 
before the commissioning.
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8. CAPACITY CONTROL SYSTEM

In order to adapt the compressor to the cooling load of the moment, a number of cylinders can be put in or out of action either 
individually or collectively. In this case, use is made of the valve lifting mechanism fitted on each cylinder and operated by the 
pump oil pressure.

The capacity control can be of two-fold design:

a) With a manually operated oil distributor (single stage compressor only) 
b) With one up to four three-way solenoid valves, which are operated electrically and thus, enable automatic control.

Regardless of the control system applied, one or more cylinders are connected direct to the control oil pressure; these cylinders 
become automatically operative after the unloaded starting of the compressor.

Especially, in the case of two-stage compressors, the use of these switching possibilities can be limited by the operating con-
ditions of the installation. Moreover the number of switches per unit of time of one individual cylinder, as well as of the whole 
compressor, is tied to a maximum.

8.1 ELECTRICALLY OPERATED CAPACITY CONTROL
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8. CAPACITY CONTROL SYSTEM

Type Of

Compres-

sor

Number

Cylinder

Direct

Connec-

tion

Capac-

ity

Utiliza-

tion

on 

direct

shoot

No. of

sole-

noid

valve

Cylinder Block Nos. connected to

Solenoid valve

Capacity after start of the

Solenoid Valves

Single 

Stage
SV-1 SV-2 SV-3 SV-4 SV-1 SV-2 SV-3 SV-4

Colt-2 2 2 50% 1 1 - - - 100% - - -

Colt-3 3 3 33% 2 1 2 - - 87% 100% - -

Colt-4 4 1 &2 50% 2 4 3 - - 75% 100% - -

Colt-6 6 1 & 3 33% 2 5 2,4 & 6 - - 50% 100% - -

Colt-9 9 1 & 3 22% 3 2 & 6 4,7 & 9 5 & 8 - 44% 78% 100% -

Colt-12 12 1, 2 & 3 25% 4 10 & 
12

5,7 & 8 4,6,9,11 10 & 
12 42% 67% 83% 100%

Double 

Stage
L.P. H.P.

Colt-21 2 1 3 1 1 & 2 - - - 100% - - -

Colt-31 3 1 2 2 1 & 4 3 - - 67% 100% - -

Colt-42 4 2 4 3 3 & 5 2 1 & 6 6 505 75% 100% -

Colt-51 5 1 1 4 3 & 4 5 2 - 40% 60% 80% 100%

Colt-63 6 3 4 3 3 & 7 1,5 & 8 2,6,& 9 6 & 9 33% 67% 100% -

Colt-72 7 2 4 4 2 & 7 8 1,3 & 5 5,9, 11 29% 43% 72% 100%

Colt-84 8 4 4 4 3 & 7 1,6 & 10 1,8, & 
12 2,9 & 25% 50% 75% 100%

Colt-93 9 3 4 4 3,6 & 7 1,5,8,10,11 3,6 & 7 12 33% 45% 78% 100%

Colt-102 10 2 1 & 4 4 3,6 & 7 2,5 & 8 10 & 12 9 & 11 30% 60% 80% 100%

The cylinder are numbered for case of reference (e.g. in case of complaints, overhaul reports etc.) Looking from the flywheel end, 
the numbering is from right to left and increased in the direction of the oil pump. Hence, fro a 6-cylinder compressor, the first line 
of cylinders from flywheel end is numbered from right to left as 1,2 and 3, and the second line from right to left is then numbered 
as 4,5 and 6.

8.2  CAPACITY CONTROL CHART
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9. GENERAL PRECAUTIONS

9.1 CYLINDER HEAD COOLING

The cylinder heads are provided with cooling water jackets fitted with inlets and outlets. Cooling is adopted if the compression 
temperature is higher than 120ºC. The cooling water should be non corrosive. The cooling water discharged from the condenser 
should be used for cylinder cooling, as the water inlet temperature to the cylinder jacket must exceed the condensation tempera-
ture if refrigerant. The manifolds are provided with pressure gauge connections.

9.2 OIL PRESSURE

The oil pressure should be adjusted by means of the oil pressure regulator and should be at least 1 kg/cm2 to 1.5 1 kg/cm2 higher 
than the crankcase pressure.

9.3 OIL LEVEL

The oil level and the oil return jet are visible through the two level glasses, which are fitted at the same level but in the opposite 
walls of the crankcase. The oil level should always be visible in the oil level glass and it is not advisable to let it rise above its center-
line. For correct lubricant to be used, refer lubricating chart.

9.4 OIL BRAND

Recommended lubricants for Single Stage, Double Stage & Booster Compressor.

Sr No Brand Quality of oil
Suitable for  

refrigerant

Evaporation 

Temperature 

range
1 Indian Oil (IOC) Servofriz F-57

Servofriz F-68
NH3, R12, R22
NH3, R12, R22

+10 to -25 Deg C
+10 to -25 Deg C

2 Hindustan Petroleum (HP) Seetul N-68 NH3, R12, R22 +10 to -25 Deg C

3 Bharat Petroleum Bharat Freezol -46
Bharat Freezol -68

NH3, R12, R22
NH3, R12, R22

+10 to -25 Deg C
+10 to -25 Deg C

4 Shell Clavus Oil G-46
Clavus Oil G-46
Clavus Oil G-46
Clavus Oil G-46
SD Ref. Oil

NH3, R12, R22
NH3, R12, R22
NH3, R12, R22
NH3, R12, R22
R12, R22

+10 to -25 Deg C
+10 to -25 Deg C
+10 to -25 Deg C
+10 to -25 Deg C
+10 to -25 Deg C

5 Gulf ESKIMO – B
ESKIMO – C

R12, R22
R12, R22

+10 to -45 Deg C
+10 to -45 Deg C

6 Sun Oil SUNISO 4GS
SUNISO 5GS

NH3, R12, R22
NH3, R12, R22

+10 to -45 Deg C
+10 to -25 Deg C

7 BP Energol LPT-68 NH3, R12, R22 +10 to -45 Deg C

8 ESSO ZERICE-46
ZERICE-68
ZERICE-S 46

NH3, R12, R22
NH3, R12, R22
NH3, R12, R22

+10 to -45 Deg C
+10 to -45 Deg C
+10 to -45 Deg C

9 MOBILE Oil GARGOYLE NH3, R12, R22 +10 to -45 Deg C

10 TEXACO CAPELLA-WF-68 NH3, R12, R22 +10 to -45 Deg C

11 PETROSIL OIL CO Gulf Super Compr Oil 46 NH3, R12, R22 +10 to -55 Deg C

12 PENNWAL T CORP REFRIGERATION OIL # 1 NH3, R12, R14 +10 to -35 Deg C

13 FINA PUR-FRIZOGOL MP-68 NH3, R12, R14 +10 to -35 Deg C
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9. GENERAL PRECAUTIONS

Note: 

1. First 3 brands of Oil are indigenously available and remaining brands of Oil are to be imported accordingly.

2. No two or more brands of Oil to be mixed together for lubrication purposes.

3. Whenever you need to change brand of oil from earlier one. Whole refrigeration system to be flushed with Nitrogen so 
                 that no trace of earlier oil exist in refrigeration system.

4. Oil Brand Sr No – 12 is not recommended for system using Sulpher-di-oxide.

9.5 SAFETY VALVES

The compressor must on no account be kept running with an open or leaking safety valve as the machine would then become too 
hot and the possibility of damage increases, or even seizer of the piston and cylinder would arise. The line on the suction side of 
the safety valve should be cold when the compressor is operating. When the compressor is opening. When it is found warm, the 
safety valve is leaking, causing loss of capacity. In this case the safety valve must be repaired or renewed.

9.6 LIQUID HAMMER

Liquid hammer occurs when, together with the refrigerant vapor, liquid is drawn in and forced away. As liquid is not compressible, 
liquid hammer may cause a sudden impact load on valves and moving parts, which may result in serious damage to the compres-
sor.

The relevant liquid may be either oil or liquid refrigerant. Liquid hammers are reflected in a distinctly audible, sometimes jerking 
stroke at each revolution. When the phenomenon is symptomatic, the installation engineer should be consulted.

It is sometimes difficult to find out the sort of liquid hammers. Frosting of the cylinder jacket as well as an abnormally low dis-
charge gas temperature may point to the fact that the liquid refrigerant is being sucked. Even when no audible liquid hammer 
occurs (the liquid then retains its misty form), the valves may be damage due to excessive thermal load. Damage due to an inci-
dental, slight liquid hammer is prevented by means of a buffer spring on the valve assembly.

When designing a refrigeration plant, it must be ensure that the suction gas is perfectly dry and that not even a small amount of 
liquid is drawn into the cylinder. However, we do not take any responsibility for any damage arising due to liquid stroke.

This arrangement, however, only allows the passage of relatively small quantities of wet refrigerant through the compressor 
without causing serious damage. When large amount of liquid are drawn into the cylinders, the delivery valve assembly and the 
suction valve stroke limiter are lifted to such an extent that they cannot return to their normal position thus permanently retaining 
the valves off their seats and restricting the damages suffered by the compressor.

Other factors also play an important part in case of liquid stroke, for even when only a small amount of wet gas is drawn in, it may 
still have harmful result, even proper through liquid stroke does not occur, viz.

The operating temperature of the gas at the delivery valves will drop abruptly, thus imposing an additional thermal load on the 
valve assemblies, over and above the exiting mechanical load. If this happens frequently, it will lead to early failure of the valve 
assemblies.

A quantity of liquid refrigerant can enter the crankcase and get mixed with the lubricating oil. The oil characteristics will be 
consequently impaired, which may give rise to damage of bearings, crankshaft and cylinder liners or even to total seizure of the 
compressor itself.
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9.7 SAFETY RULES : AMMONIA : (Characteristics, Storage, leakage)

Ammonia (NH2) causes watery eyes, cough and very painful skin inflammation, especially of the mucous membranes and the 
eyelids. Inhalation may cause inflammation of the respiratory organs, choking, cramp and even death in severe cases.
The liquid ammonia stock should be stored in a properly designed store, outside the engine rooms where no other gas cylin-
ders are stored. Full and empty ammonia cylinders should be kept in a horizontal position in order to avoid their falling over. It is 
permissible, however, to store the cylinder, in a vertical position, provided that each bottle can be separately fastened in such a 
way that the possibility of it falling over is absolutely excluded. Ammonia cylinders should not be exposed to direct sunlight or 
to temperature exceeding 59ºC or lower than about - 10ºC. They should be carefully handled. Before use, the contents should be 
tested to be sure that it is ammonia and not some other liquid or gas. Even when the cylinders carry label indicating its contents, 
this check should not be omitted. The ammonia should be obtained from reliable firms in order to be sure that the refrigerant 
does not contains water and or alcohol.

As it is possible that leak might suddenly develop, so at least one gas mask must be placed in a conspicuous and accessible spot. 
The mask must completely cover the eyes, nose and mouth. It should be occasionally checked for correct functioning and the 
filter should be renewed periodically for its effective long life. The mask should be a good fit. A gas mask and a pair of leather or 
rubber gloves are essential and should be kept at the same spot. Small leaks can be traced with the aid of the blue litmus paper, 
which will fade to violet on coming into contact with ammonia.

9.8 SAFETY RULES : FREON : (Characteristics, Storage, leakage)

Freon is a colorless and non-poisonous gas. When it comes into contact with hot surface, however, harmful chemical reaction 
takes place. For this reason leaks should never be traced whilst the operator is smoking as the possibility exists that Freon gas may 
be inhaled over the burning tobacco thus introducing poisonous gas into the body.
The instructions given for the storage of ammonia are also applicable to the storage of Freon.
Freon is heavier than air and it escapes through even the smallest aperture. As the gas is odorless, there is no immediate indication 
of possible leaks, which may result in a serious loss of this very expensive refrigerant. It is therefore desirable to check the plant 
regularly for signs of any leakage by means of a leak detection lamp or an electronic leak detector. While trying to detect possible 
leaks; the engine room should be thoroughly ventilated.

9.9 COMPRESSOR ROOM

The compressor room, where the compressor and other machinery of the refrigeration plant are installed should have two exits, (if 
possible situated opposite each other) leading to the open air. Door, shutters and hatch covers should be tight when shut, and 

Open outside. The compressor and other machinery should be easily accessible by the attendants, who should also be able to 
reach the open air without any difficulty, if necessary. The walls and ceiling of the compressor room should be fireproof. Ventila-
tion for the space should be lifted at floor level (ammonia and Freon gases are heavier than air) and to be so arranged that any 
leaking gas cannot penetrable into adjacent compartment. The local labour safely regulations must also be observed as well as 
the additional requirements of the concerned insurance company. Naked lights and fires are dangerous in spaces where ammonia 
is used and therefore forbidden. 

9.10 SUPERVISION DURING OPERATION

While the compressor is operated, the following should be checked regularly.
a) Lubrication (oil pressure, oil level and oil return jet behind oil level glass).
b) H.P. safety valve (leakage).
c) Pressure gauges [correct pressure (see also operating instructions for refrigeration plant) gauge pointers stationary].
d) Cylinder head cooling, if fitted (adequate cooling water flow and correct temperature of cooling water outlet).

9. GENERAL PRECAUTIONS



20

9.11 PRECAUTIONS TO AVOID FAILURES ON COMPRESSORS

Our experience on field failures has shown is that 98% of failure on compressors generally occur due to “SYSTEM DIRT” entering 
the compressor thereby damaging the bearings, connecting rods, piston, crankshafts, valves etc.
 
A. SOURCE OF ENTRY

i The dirt enters from the system pipelines, various joints, condensers, chiller coils etc. and consists of metallic sand in the 
           line and coarse condition, welding slag, copper powder, etc.

ii The contractor/erection staff do not clean the various pipelines thoroughly before welding. Complete draining of water  
           from condenser, chiller after these are pressure tested, flanged joint kept open during other masonry work around the AC  
           plant, digging for cable laying etc. 

 
B. PREVENTION

i Source of entry has to be avoided.

ii The system has to be thoroughly flushed before connecting pipes to compressor, suction and discharge line.

iii In addition, it is preferable to put a cloth bag inside the gas strainer to catch very fine dust particles coming from the 
           system. This bag should fit tight at the place where ‘O’ ring of strainer fits.

 
NOTE: Cloth must be of cotton fine cloth/mulmul. This cloth should not be fitted on external OD of gas strainer, as this will enter 
the compressor suction zone.
 
C. PREVENTION FOR COMPRESSOR

i Before the very first start of the compressor (a) Do not forget to fill oil in the shaft seal through the plug provided on shaft 
           seal cover (b) Fill suction oil filter and discharge filter chambers.

ii After initial start of the compressor (with refrigerants in the system and correct brand of refrigeration oil) for 4 hrs. Dura- 
           tion, pump down the system and stop the compressor.

iii Drain oil from the compressor.

iv Open side covers/inspection covers.

v Check quality of oil, crankcase sump for metallic sand, copper powder etc.

vi Open liquid line strainer, clean and refit.

vii Open additional suction line gas strainer, check, clean and refit.

viii Open the compressor suction gas strainer, check, clean and refit.

ix Open the compressor suction oil strainer, check, clean/replaced by new.

x Open the compressor delivery oil strainer, check, clean/replaced by new.

xi Check oil strainer housing/chamber for metallic sand, paste, etc.

xii Change paper filter. Depending on the quantum of dirt found, quality of oil etc., at above points, your site staff has to use 
           their own discretion for further checking of above parts again & again & change oil at intervals till the oil is completely 
           clean.  

9. GENERAL PRECAUTIONS
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10. PERIODICAL INSPECTION

10.1 EXPLANATION TO THE SURVEY OF PERIODICAL INSPECTIONS

In order to prevent sudden failures as much as possible, it is recommended to inspect the compressor periodically. In many cases, 
a slight deviation from the normal situation may interfere with the proper functioning of the compressor, but it may be indicative 
of a wrong tendency that might in the end lead to a failure periodical. Inspection then enables to take action in time. Thus, a slight 
but continuous increase of the discharge pressure may be indicative of a polluting condenser. If this increase is being noticed, 
condensers can be cleaned before the excessive discharge pressure causes more serious trouble.

The intensity of the required inspection is to be made depending on the type of installation and on the risks involved in failures as 
far as the object to be cooled is concerned. Particularly, in case of the fully automatic operating installations, the periodical inspec-
tion must not be neglected.

During the first 50 operating hours, the compressor should be checked regularly, at least twice every 24 hours and more frequent-
ly in cases where irregularities are found.

However, the list should primarily be used to prevent contain points of inspection from being omitted whereby the frequency 
stated is to be taken as standard, also dependent on the experience gained in practice. In the case of deviation, the faultfinding 
table should, if necessary be consulted.
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10. PERIODICAL INSPECTION

CHECK POINTS

FREQUENCY

REMARKS
Daily Weekly Monthly

Oil level in crankcase √ The oil level must be between 1 & 3 quarters height of the 
sight glass.

Oil return behind sight glass √ The oil should be clearly visible.

Color of the oil √ The oil should be transparently clear. A disappearing 
white colors points to dissolved refrigerant.  

Lubricating oil pressure √ The indication of the oil pressure gauge should be ap-
prox. 1.5 bar higher than the valve shown by the suction 
pressure gauge

Oil temperature √ The maximum allowable temperature is 70ºC measured 
on the suction line to the oil suction filter.

Return from oil separator √ To be checked only when a sight glass is provided in the 
oil return line.

Oil leakage √ Remedy visible oil leakage.

Suction pressure √ Refer to installation manual.

Discharge pressure √ Refer to installation manual. For the max. Allowable dis-
charge pressure refer to technical data of the compressor.

Suction temperature √ The suction temperature should indicate at least 5K 
superheat.

Discharge temperature √ The max. Allowable discharge is 140ºC, measured on the 
outside of the discharge line upstream stop valve.

Cooling water temperature (if water cooling 
is applied)

√ Water temperature must be higher than condensing 
temperature.

Crankcase heating (if provided) √ During compressor standstill, the crankcase bottom side 
must remain warmer than the surroundings.

Condition of the V-belts √ Check belts for: 1 wear (fraying, cut etc. and ensure that 
they do not touch the groove bottom 2) tension too low 
a tension give rise to expensive flapping or oscillation in 
operation. For correct tension, consult the instructions 
given by the V-belt supplier.

Adjustment and operation of pressure safety 
switches

√ Refer to the installation manual.

Switching frequency of the compressor √ The time interval between stopping and starting should 
be at least 3 minutes.

Number of operating hours √ The time lag between the unloading and loading of one 
cylinder or cylinder group should generally be at least 3 
minutes.

Capacity control (if provided) √ Check the number of operating hours in view of any 
maintenance operations to be carried out.

10.2 SURVEY OF PERIODICAL INSPECTIONS

Apart from the above checkpoints, the sound produced by the compressor provided a proper standard for its mechanical condi-
tion. If abnormal sounds are audible, their cause should be traced and removed immediately in order to prevent serious break-
downs at inconvenient times.
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11.  MAINTENANCE

Besides the inspections during operation observed, the compressor requires maintenance. This maintenance is limited to topping 
up or changing the lubricating oil, regular cleaning of oil filter and gas suction strainer, and discharge valves, these operations can 
be carried out by the operating personnel, moreover, it is recommended to have the compressor inspected annually by the instal-
lation engineer, irrespective of the number of operating hour. A major inspection should at any cost be carried out after every ten 
thousand operating hours.

The maintenance schedule below indicates after how many operating hours maintenance operations have to be carried out. This 
schedule can be regarded as a directive, based on the experience gained with a large number of compressors.

For most of the maintenance operations, the compressor must be put out of action. In order to avoid that this should take place at 
inconvenient time, the operations should be as much a possibly be affected as during a stand-still period. The schedule has been 
drawn up in such a way that several operations can be carried out simultaneously, which results in reduced maintenance costs.

For most of the maintenance operations, the compressor must be evacuated before, in order to be purged as mentioned in Chap-
ter- 7.15.

 

11.1 VALVES

Dismantle the valves completely for inspection purpose after the first 500 hours of running, and subsequently, after every 4,000 or 
4,500 hours running.

Even for the slightest damage to the valve rings, it is advisable to renew them. The damaged valve seats must also be repaired or 
renewed. If the seat face lips are only slightly damaged, they can be repaired by grinding with a very fine abrasive compound or 
by using a completely smooth glass plate. Heavily damaged seats must be turned off on a lathe and lapped. In order to maintain 
the correct valve lift, the chamber of the delivery valve, in which the stroke limiter centers, must be turned OUT. As this work as 
specialized, it is recommended that the supplier should do it.

Before reassembling the valve, the oil parts should be cleaned and dried carefully. Then these should be lightly oiled, with the 
same oil as used in the compressor. After assembling, check if the valve rings can be pushed up against the stroke limiter. Only in 
this way the correct assembly of the valve rings and spring is ensured.
 
It is recommended to have as many complete valve assemblies in stock, (one per cylinders). This will considerably reduce the shut-
down period of the compressor during routine inspection of the valves, since complete new valve assemblies can be fitted directly 
to the compressor in place of the original valves. Those removed can be inspected at leisure and repaired as necessary, ones the 
compressor has been put back into operation with the new valves. Spare parts should also be available in order to completely 
renovate the damaged valves. All valve rings and spring must be renewed after about 9,000 hours of running.    
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11.  MAINTENANCE

                                                                        Fig : 5     Suction & Discharge Valve Assembly

It is empathetically pointed out that assembly of the valve should be carried out very carefully, incorrectly assembled valves will 
immediately give rise to trouble.

When valve components are replaced, it is important to make a note of the data in the compressor logbook so that ready check is 
available to indicate when valve rings and springs require renewal.

11.2 SAFETY VALVES

The safety valves should be inspected only if they are leaking. They should then be disconnected and cleaned. While reassembling 
they should be lightly oiled with the same oil as used in the compressor.
 
The compressor should not be kept running with an open leaking safety valve, as the machine would then become too hot and 
the possibility of damage or even seizure of the piston and cylinder liner would arise. The line on the suction side of the safety 
valve should be cold when the compressor is operating. When it is found warm, the safety valve is leaking, thus causing loss of 
capacity. In this case, the safety valve must be repaired or renewed. 
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11.3 PISTON RINGS

The piston and scraper rings should be inspected after every 6,000 hours of running. In the stretched and cold conditions, they 
should have a gap clearance of 1.0-1.1 mm. These rings must never be removed from the pistons. Only when it is essential they 
should be removed with the correct ring removal tool. When used, but undamaged, rings are fitted to the piston, it is essential that 
each ring should be replaced in its original ring groove. This operation must always be carried with the aid of the correct ring-fit-
ting tool out. When fitting a complete new set of piston rings, the chromium plated one must always be fitted in the top most 
groove of the piston. Measuring the ring clearance can be carried out by pulling up the piston so that the ring to be checked is 
visible in the top of the cylinder but still remains in it. The gap clearance can than be measured with a feeler gauge.

11.4 BEARINGS

All the bearings should be inspected after 9,000 hours of running. When a main bearing bush, located in either of the end covers 
requires renewal, particular attention should be paid to ensure that it is inserted absolutely at the center line of the housing bore. 
If it is introduced even slightly out of center, it will become distorted and will remain so even if forced for full length into the hous-
ing. It is therefore essential that the bush should be pressed into the end cover, with both the bearing cover and the bust held true 
between the parallel faces of a press.
A locating pin is fitted in the end face of both covers of bearing bushes, thus preventing it from rotating, the main bearing bushes 
are provided with an oil distribution well and when the end covers are fitted to the compressor, it must be ensured that this well 
lies in a position at 45º from vertically upwards position measured in the direction opposite to the shaft.
While assembling the connecting rods on the crankshaft, full attention should be paid to tightening of the connecting rod bolts. 
These bolts should be so tightened that both the connecting rod halves touch each other.

11.5 SHAFT SEAL

The shaft seal should be inspected after about 4,500 hours of running. In most cases, only the rubber ‘O’ rings will have to be 
replaced, and original seal is maintained.

11.6 OIL PUMP

The oil pump should be completely dismantled after every 9,00 hours of running. Various parts of the pump will have become 
dirty during that period, impairing its efficient operation and producing unnecessary wear, if not rectified, ensure that the oil 
pump is reassembled correctly. Incorrect operation of the oil pump will cause faulty lubrication and malfunctioning of the com-
pressor controls. This may result in additional wear or even damage to the compressor.

Note: During dismantling the gears should be marked so that, while reassembling, it is possible to refit them in exactly the same 
way. This is necessary as the gears are meshed to each other.

11.7 CLEANING OF OIL FILTERS
When the compressor is put into operation for the very first time, both the suction and delivery oil strainer must be cleaned after 
the first ½ an hour of running, and then for 

some days, every 4 hours of running. Afterwards, the strainers remain practically clean, but then they should be cleaned after 
every 500 hours. 

11.8 REFRIGERATION SUCTION STRAINER

After the initial start of compressor, this strainer should be cleaned during the first week after every 8 hours of running then after 
every 25 hours of running until when practically no dirt and scale is trapped and finally, after every 500 hours of running. For this 

11.  MAINTENANCE
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purpose, the suction stop valve and the stop valve on the automatic oil return from the oil separator should be shut, and the 
compressor evacuated. After shutting the delivery pressure gauge stop valve, the H.P. pressostat should be disconnected (if fitted). 
A hose leading to the open-air should be connected to the delivery pressure gauge stop valve, after which the delivery stop valve 
should be shut off not before the suction pressure gauge indicates a vacuum of at least 700mm. Mercury. The pressure gauge stop 
valve should be opened to allow any remaining gas to be pumped out into atmosphere.

After stopping the compressor, the bolts securing the strainer housing cover should be removed. The cover can then be eased 
with a screwdriver to break the vacuum. The cover can then be taken off and the strainer removed and cleaned. After replacement, 
the compressor should be purged.

11.9 LUBRICATION INSTRUCTIONS

It is very important to pay full attention to the lubrication of compressor. The lubrication record chart will be of great assistance 
provided that the records are accurately filled all time. With the aid of this at record, time of oil renewal, as well as the consump-
tion, can be checked.

Replaced the oil after 100 hours of running after the initial start of the compressor and then after a further 400 hours of running 
and then after every 1500 hours of running.
Never mix different brands of oil.
Topping up may be carried out with the compressor operating, without interrupting the operation of the refrigeration plant, pro-
vided an additional separate oil pump is available. This should be connected to the oil charging stop valve for this purpose.

Topping up by means of crankcase evacuation by the compressor itself causes only a short interruption in plant operation, 
provided a drum of the oil is connected to the oil charging stop valve before closing the suction stop valve. After shutting the 
suction stop valve, crankcase pressure will fall. When this pressure has fallen below atmospheric pressure, the oil charging stop 
valve should be opened. When the oil level reaches the center of the oil level glass, the oil charging stop valve must be closed. The 
suction stop valve should then be opened very slowly.

Renewal of the oil should be carried out with the compressor stopped (at working temperature). Before opening the crankcase, it 
should be evacuated to remove the refrigerant gas.

While the compressor is operating, regularly check the oil pressure indicated on the oil pressure gauge, the oil level and the oil 
return jet behind the oil level glass. The oil pressure must be 1-1.5 kg/1cm2g above crankcase pressure. Behind the oil level glass, 
steady and regular oil return jet should be visible. The level should always be visible in the oil level glass.

11.  MAINTENANCE
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11.10    MAINTENANCE SCHEDULE

COMPONENT OF  

SYSTEM
ACTION CHECK

HOURS OF OPERATION

100 500 1500 3000 4500 6000 7500 9000

SUCTION/DISCHARGE VALVE
Dismantle & 
Inspect - - √ - - √ - - -

Renew - - - - - - - - √

PISTON AND PISTON RINGS Inspect for Clear-
ance - - - - - - √ - -

SUCTION GAS STRANER Clean - - √ √ √ √ √ √ √

ALL BEARINGS Inspect - - - - - - - - √

TIGHTNESS OF BOLTS Inspect √ - √ - - √ - √ √

SHAFT SEAL LEAKAGE Inspect √ √ - - - √ - - √

OIL PUMP Clean - - - - - - - - -

OIL SUCTION STRAINER Clean - √ √ √ √ √ √ √ √

DISCHARGE OIL STRAINER/FIL-
TER

Clean √ √ √ √ √ √ √ √

Renew (Filter 
Element) - √ √ - √ -

LUBRICATING OIL Renew √ √ √ √ √ √ √ √

OIL LEVEL

Check
&
Record

√

Daily Daily Daily Daily Daily Daily Daily Daily
OIL PRESSURE √

DISCHARGE PRESSURE √

SUCTION PRESSURE & SUCTION 
GAS TEMPERATURE

√

TIGHTNESS OF FOUNDATION 
BOLTS Inspect √ √ - - - √ - √

DRIVE SYSTEM

Alignment of
Coupling - √ √ - √ - √ - √

Check & Adjust
Belt Tension - √ √ - √ - √ - √

Note : This maintenance schedule is based on one year of operation (continuous)
            It is necessary to inspect the compressor thoroughly every year irrespective of number of hours it has run.   

11.  MAINTENANCE
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12. FAULT FINDING TABLE

SYMPTOM/PROBLEM CAUSE REMEDY

Discharge pressure too high (probably 
H.P. pressostat becomes operative.)

(On water-cooled condensers the tem-
perature indicated by discharge pressure 
gauge rises more than 6ºC above that 
of cooling water outlet. On air cooled 
condensers, the temperature indicated 
by discharge pressure gauge rises more 
than 10ºC above that of air temperature 
at condenser out let).

• Discharge stop valve not open wide 
enough.

• Less or too warm cooling water.

• Gas suction pressure too high 
(during starting-up period only).

• Suction pressure higher than nor-
mal.

• Too much refrigerant in condenser.

• Condenser tubes blocked or dirty.

• Air in the system.

• Defective discharge pressure gauge.  

• Open fully.

• Increase water supply.

• Partially close suction stop valve.

• Refer fault No : C

• Open liquid control valve further or 
released some liquid from system.

• Clean condenser.

• Purge system.

• Repair or renew.

Discharge pressure too low. Cylinder 
head temperature to high.

• Leaking H.P. safety valve.

• Suction stop valve not open wide 
enough.

• Suction pressure lower than normal.

• Faulty discharge pressure gauge.

• Defective discharge valve 

• Repair or renew.

• Open fully.

• Refer fault No : D

• Repair or renew.

• Repair or renew.

Suction pressure too high. • Liquid control valve wide open.

• Leaking H.P. safety valve.

• Defective pressure gauge.

• Capacity control out of order (if 
fitted).

• Suction or discharge valves defec-
tive.

• Excessive leakage past piston. 

• Readjust setting.

• Repair or renew.

• Repair or renew.

• Inspect and repair.

• Repair or renew.

• Renew Piston Rings.

Suction pressure too low probably
L.P. pressostat operated.

• Suction stop valve not open wide 
enough.

• Liquid control valve not open wide 
enough.

• Refrigerant suction strainer chocked.

• Less refrigerant in system 

• Open fully.

• Open further.

• Clean.

• Top up with refrigerant.
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12. FAULT FINDING TABLE

Oil pressure too high during running. 
(During running up period) oil pressure is 
always higher than normal until operat-
ing temperature is reached.

• Oil pressure regulator defective or 
maladjusted.

• Defective pressure gauge.

• 1. Repair or readjust.

• 2. Repair or renew.

Oil pressure too low (oil pressure differ-
ential pressostat probably operate).

• Oil pressure regulator defective or 
maladjusted.

• insufficient oil in crankcase

• Suction pressure too low.

• Oil suction or discharge strainer 
blocked.

• Oil return pipe between crankcase 
and oil suction strainer blocked.

• Slack bearings.

• Blocking of oil ways in crankshaft.

• Paper filter chocked.

• Repair or readjust.

• Top up with oil.

• See fault No : D

• Clean.

• Clean out or repair.

• Refit.

• Clean out.

• Change paper filter.

Pressure difference between suction and 
discharge pressure too small.

• Suction pressure too high.

• Discharge pressure too low

• By pass valve leaking.

• Safety valve leaking.

• See fault No : C

• See fault No : B

• Check by pass valve.

• Check safety valve.

Liquid stroke. • Liquid control valve open too wide.

• Capacity control out of order (if 
fitted).

• Defective evaporator float (if fitted).

• Read just setting.

• Inspect and repair.

• Inspect and repair or renew.

Oil consumption too high. • Automatic oil return valve from oil 
separator defective or chocked.

• Worm out piston rings.

• Oil return valve cylinder jacket 
defective.

• VLD Teflon rings & ‘o’ rings worn out.

• Repair or renew or clean.

• Fit piston rings.

• Renew.

• Change VLD Teflon rings & ‘o’ rings.
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12. FAULT FINDING TABLE

Malfunctioning of loading/unloading 
operation of compressor.

• Solenoid valve not functioning well 
due to :

• Chattering of valve coil.

• Valve top and bottom seat damaged 
or blocked.

• Plunger neoprene seat swelled 
excessively.

• No sufficient actuating pressure to 
loader assembly.

• Capacity control piston ‘O’ ring and 
piston ring worn out.

• Blockage of control lines.

• Check continuity of coil and wiring 
to solenoid valve.

• Replace or repair valves seat part.

• Replace or cut excessive swelled 
portion of neoprene seat.

• Check all control lines or blockage & 
repair or replace. Also check hydrau-
lic time delay system and set it right.

• replace ‘O’ ring and piston rings.

• Repair or clean or replace.

Warm suction side of H.P. safety valve. • Leaking safety valve. • Repair or renew

Leakage of shaft seal. • Worn out ‘O’ rings.

• Scratch marks on sealing faces.

• Dirty oil.

• Excessive axial thrust.

• Scratch marks on shaft seal area of 
crank shaft.

• Loosing or spring effect.

• Oil flow inadequate to shaft seal 
cooling.

• Replace.

• Lap the faces up to 2 light bands or 
replace sealing faces.

• Change oil. Also clean seal assembly 
and seal chamber.

• Adjust axial thrust.

• Lap shaft on seal area.

• Replace springs.

• Check oil pump and its piping for 
blocking the oil passage. Adjust rec-
ommended oil pressure on pressure 
regulator.
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