
The cautions shown here are classified into the following two categories. 
Since these instructions are important for your safety, be sure to follow them. 

Indicates a potentially hazardous situation which can result in death or serious injury if the unit 

is used improperly. 


indicates a potentially hazardous situation which may result in injury or damage to property if 

the unit is used improperly. It may lead to serious results depending on the case. 


The pictographs with the following meanings are used In the text. 


Follow the instructions. Be sure to ground. 


• 	If abnormal conditions (a smell of burning, etc.) 
are encountered, turn off the power and contact 
your dealer. 
If the unit is operated 
without eliminating the 
cause of them. failure, 
electric shock or fire may ~ 
result . 

• Ask your deaJer to install the unit. 
If you install the unit yourself. water 
leakage, electric shock or fire may 
result due to improper Installation. 

• 	 Do not use the unit for purposes 
other than originally intended. 
Do not use the unit for special 

purposes such as preservation of 

food. animals. plants. precision 

mechanical equipment or work of art. 

Their quality may deteriorate. 


• When an improvement or repair is necessary, 
consult your dealer. 
Improper improvements or repairs may cause 

water leakage, electric shock or fire. 


• Consult your dealer about the measures against 
refrigerant leakage. 
When installing the unit in a small 

room. measures must be taken to 

prevent a leaked refrigerant (if any) 

from exceeding the threshold 

concentration. If the leaked 

refrigerant exceeds the threshold 

concentration. an oxygen deficiency 

accident will result. 


• When cleaning the unit, be sure to 
stop it and turn off the power. 
The neglect of these measures may 
cause an electric shock or injury. 



-
• 	 Do not put containers filled with water such as 

a vase on the unit. 
Water may permeate the unit to 
degrade the electric insulation 
and cause an electric shock, 

• 	 Do not set the unit in any place where 
combustible gas may leak. 
if combustible gas leaks and 
gathers around the unit, it may 
catch fire. 

• 	Do not operate the unit with wet hands. 
The operation with wet hands 
may cause an electric shock 

c~ 
~ 

• 	 Use a fuse with the rated 
capacity only. 
If a wire is used, failure or fire 
may result 

• 	 Do not put a combustible spray near the 
unit. Do not spray the unit. 
A fire may result 

• Install a circuit breaker. 
Ir no circuit breaker is installed, an 
electric shock may result. 

• 	Do not let cold air blow directly to animals 
plants. 
A direct cold wind may exert 
adverse effects on them. 

• Do not wash the refrigerating machine in wal 
An electric shock may result. 

• Ground 
Imperfect grounding may cause an 

electric shock, 


• Install drain pipes so as to ensure complete 
drainage. 
Incomplete drainage may cause 

water leakage etc. 
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Ask your dealer to install the unn. 
If you install the unit yourself, 
water leakage, electric shock or 
fire may result due to improper 
Installation. 

• 	 Do not set the unn in any place where 
combustible gas may leak. 
If combustible gas leaks and 
gathers around the unit. it may 
catch fire. 

• Install a circun breaker. 
If no circuit breaker is installed, 
an electric shock may result. 

• Consult your dealer about the measures against 
refrigerant leakage. 
When Installing the unit in a small 
room, measures must be taken to 
prevent a leaked refrigerant (if any) 
from exceeding the threshold 
concentration. If the leaked 
refrigerant exceeds the threshold 
concentration, an oxygen deficiency 
accident will result. 

• Ground. 
Imperfect grounding may cause an 
electric shock. 

• Install drain pipes so as to ensure 

complete drainage. 

Imperfect drainage may cause 

water leakage etc. 


order to enjoy the full functions of the refrigerating machine for a long tIme. confirm the following points. If there is 
ything wrong with it. make any needed repairs before using it. 

Ensure that an independent power source is provided for the refrigerating machine unit. 
Without a separate power source. the circuit breaker may open or a fuse may blow. 

Ensure that the wires and pipes will not be damaged. 

Be very careful not to allow water and foreign matters into the pIpes. 


In installing the system, keep the refrigerant pipe clean inside using a vacuum pump 



• When cleaning the unit, be sure to stop it and 
turn off the power. 
The neglect of these measures may 
cause an electric shock or inJury . 

• Use a fuse with the rated capacity only. 
If a wire is used. failure or fire may 
result. 
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• Do not wash the refrigerating machin 
An electric shock may result. 



RKS5F2F ·3F 

ct ion stop va lve 

Suction stop valve 

\ 
Compressor 

DraIn valve 

Defrosting wive / 

Belt cover 

Oil separator 

Pressure gauge ~ 

I 

Suct 1011 stop \l8lve 

Bell cover 

....Compresses :he low temperature and low pressure gaseous refrigerant which was evaporated through the 
evaporator to such a degree that the refrigerant can be easily liquidized In the condenser. 

'I separator......Separates the refrigeration 011 from the gaseous refrigerant wh ich was delivered by the compressor and 
returns the oil to the compressor automatically 

ndenser .......	Liquidizes the high temperature and high pressure gaseous refrigerant which was delivered by the com· 
pressor with condenser water 

ontrol box. . . . .Contains the safety devices such as dual pressure switch, oil pressure protection switch (RKSBF, 10F 
only). pressure switch for unloader, solenoid valve (RKS5F, SF, lOF only). etc. 

rosting valve , ..	Allows the high temperature and high pressure gaseous refrigerant to pass to the evaporator to defrost 
the evaporator. 



v.,." a~'ull UIIU ~'utJtJ'lI~ 

2-1. Inspection prior to operation (5) Check whether there IS any trouble with pr 
gauge, ammeter. thermometer. oil level gauge, etc 

After completion of works for refrigerant piping. heating (6) Check the 011 return pipe of the oil separator 
insulation, wiring, air tight test, vacuum drying and temperature. 
refrigerant charge, confirm the following. (Normally its temperature is a little warme 
• Refrigerant piping and electric system 

• Refrigerant pipmg: Check each pipe joint for 
refrigerant leakage. 

• Electric system: Check the wiring and the terminals 
for loosening. 

• Compre$tOr 
• 0.1 level gauge. Check whether the refrigeration oil is 

charged up to the centre of the oil level gauge 
• V belt: Check the V belts for their tension and 

parallel degree. 
• Pulley: Check whether the pulley moves smoothly 

by hand. 
• Conde05or 

• Water pressure gauge. Check whether the gauge works 
correctly by supplying condenser water. 

• Air plugs on the head and the rear covers: Open the 
air plugs to vent the air. 

• Check whether water leaks. 
• Liquid level gauge . Check whether the refrigerant has 

been charged by thiS gauge. 

2-2. Operation 

Operate the condensing unit in the following order. 
(1) Supply condenser water and operate the evaporator 

fan. 
(2) Open the compressor suction valve half way . 

Fully open the condenser inlet valve and the liquid 
outlet stop valve. 

(3) Operate the compressor motor on and off. 
• Operate the compressor on and off five or six times. 
• Check whether the compressor motor rotates correct· 

Iy (Clockwise viewed from the pully side). 
• Check whether 011 foaming IS demolished by the oil 

level gauge. 

(4) Operate the comprssor motor -. Fully open the 

compressor suction stop valve for RKS8-10F. 

In case of RKS2-5F, slightly close suctIon stop valve by 

1 to 2 tums from full open. 

(Caution) 

atmospheric temperature.) 
(7) Check the refrigeration system for refrigerant I 

2-3 Stopping 

(Daily stopping) 
(1) Turn off the power switch for compressor moto 
(2) Stop condenser water supply . 
(3) If there is danger of water freezing up during 

sion period of the condensing unit. remove th 
drain plug to extract water from the condenser. 
Note: 
Close the manual stop valve attached before 
pansion valve to prevent the liquid refrigera 
entering the evaporator during suspension 
However. if a solenoid valve is installed in th 
piping. there is no need to do so. 

(Abnormal stopping) 
I f anything abnormal takes place with the ref 
unit during operation , the protection switch s 
refrigerant unit. In this case, be sure to trace a 
the trouble and repair it if necessary. 

(Stopping for prolonged idle period) 
When the refrigerant unit is stopped for prolo 
penod, do not leave the refrigerant unit with 
in the condenSing unit and the piping, beca 
would be subject to unnecessary load, which m 
refrigerant leakage. Pump down the refriger 
the liquid receiver or the condenser. 
denser. 
Note: 
Regard the internal capacity 
liquid receiver; if it cannot contain all refri 
It, remove the excess refrigerant into a n. 
cylinder. 

Every 
month 

1. There would be a time delay when the expansion valve is adjusted once. So, once again adjust it approximately 15 
later. 

2. If abnormal phenomena take place after the compressor is operated, trace a cause of trouble and repair it 
3. Regard the following during operation 
Compressor 

• Suction pressure and temperature . . .. Regard designed pressure and temperature as guides. 
If suction pressure and temperature are extremely low, discharge refrigerant temperature 
refrigeration capacity reduces . If they are extremely high. the motor is over·loaded. 
Adjust over·heat degree within the allowable range of discharge gas temperature and oil tem 

• Discharge pressure and temperature . . .. Regard designed pressure. and temperature as guides. 
Be sure to operate the condensing unit with discharge gas temperature under 130°C. When conck:'': 
water temperature is low, adjust condenser water valve so that discharge pressure can be 
over approx. 1 MPa. (When R-22 is used) . 
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Oil pressure, oil temperature and oil level. ... In case of RKS SF and 10F. suitable oil pressure is higher than suction 
gas pressure by 0.3-0.5 MPa . 
Suitable oil temperature is that you feel it warm when you touch the crankcase. 
Oil level should be the centre of the oil level gauge and oil should be clean 

Noise and vibration .... Normal operation noise and vibration are so rhythmical that they do not get on one's nerve. 
V belt.... . •.. . Normal V belt should not roll and oscillate. 

separator 
The oil .eparator is hot during operation. The rBtum oil pIpIng IS a little warm. When the oil return piping gathers dew or 
frost, condensing temperature must be abnormally low. So it is necessary to control moling water volume. 
ndenser 

arge pressure). check condenser volume and water temperature. 
,rvfIonc:oh1e gas is intermiXed, conrl..m:inn ure rises. 

Iy 15 min 

.ure rises a 

temperatu 

'l8n conden 
be controll 

Inspection 

Inspect the following pOlO 

Time of 
inspection 

Daily 

Every 3 
months 

Annually 

• Oil p 

• Vibrll i 

• Cleam 

• Corroslo 
plate 

the 

• Check the dual pressure 
switch for its OFF pressure 

• Compressor lubrication system 

High pressure side.. Stop con
denser water and check OFF 
pressure with pressure gauge 

Low pressure side ... Close the 
condenser outlet valve and OFF 
pressure with pressure gauge 

Check it with oil level gauge 

• Check the compressor opened I After opening the compressor. 
check it for clearance 

Standards for judgment 

should be at the centre 
011 level gauge and oil 

d be clean. 

speCifications 
'8nDer8ture or pressure) 

.0 the specifications 
emperature or pressure) 

SuctIOn pressure T O.3~O.5 MPa 

Range around 3  lOoC 

No abnormal vibration and noise 

No reaction 

Slack of approx. 10mm 

Not stained nor clogged. 

Replace it if it was worn half. 

Pressure setting within 
j g15 MPa 

Pressure setting within 
:t. 0.02 MPa 

Replace oil with new oil 

Refer to the repairing standards 
(Page 16) 
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Pump down means that the refrigerant in the refrigeration 
system is collected temprorarily in the condenser (or the 
liquid receiver). After pumping down, the condensing unit 
can be dismantled within the limit shown below. 

Condenser 

Compressor 

Dismantable ~ I • Impossible to 
dismantle the 
Unit from this line 

(Refrigeran t shoo Id be ex tracted or collected into 
a refrigerant cylinder before repairing) 

~---------------------

How to pump down the refrigerant: 
1. Supply water into the condenser. 
2. Open the compressor suction stop valve and condenser 

inlet stop valve 
3. Close the condenser liquid outlet stop valve. Open the 

solenoid valve in the liquid line by hand or electrically. 
4. Short circuit the terminal so that the low pressure side 

of the dual pressure switch Will not function. 
5 Operate the compressor and draw the refrigerant on the 

low pressure side. 
6. Stop the compressor when low pressure gauge reading 

becomes 0.02 MPa. and leave it for a while. When 
low pressure rises, once aga in operate the compressor 
until low pressure gauge reading becomes 0.02 MPa. 
Low pressure will not me when this procedure is reo 
peated two or three times 

7. Stop the compressor and close the condenser inlet stop 
valve quickly. and then close the suction stop valve. 

S. After finishing pumping down , stop condenser water 
supply. 

Caution: 
1. If pump down continues for a long time, oil pressure I 

may be lowered more or less, but do not short circuit 
the oil pressure protection switch circuit. 

2. After finishing pump down, do not forget to restore 
the short circuit of the terminal on the low pressure 
side of the dual pressure switch. 

3 . It is unavoidable to extract a small amount of the 
refrigerant while dismantling after pumping down, so 
additionally charge the refrigerant appropriately after 
repair. 

4. In case the refrigeration circuit IS opened to the 
atmosphere for repair, be sure to repair it as quick I 
as possible. If it is left opened for a long time, the 
refrigeration circuit may be rusted, which may cause 
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a big trouble. If it takes time to repair , seal the 
opening, evacuate the circuit, and charge the dry 
OItogen gas in it. 

rubbing parts are apt to be damaged by tiny d, 
6. When the compressor alone is dismantled, the' 

need to pump down the refrigerant from the 
system, but pump down the refrigerant only fr 
compressor by closing the suction stop val 
dually. 

7 Although the refrigerant is pumped down fr 
compressor, internal pressure on the high p: 
side is considerably high. So do not remove the 
at once, but dismantle them after releasing 
pressure gradually. 

4-2. Charging and extracting the refTigerant 

• Charging the refrigerant 
(1) Supply condenser water. 
(2) Tentatively connect the refrigerant cylinder 

refngerant charge port and open the stop val v 
cylinder a little to purge the air from the con 
pipe. After that, connect the joints firml y. 

(3) Open the condenser outlet stop valve half way. 
(4) Close the solenoid valve in the liquid line to 

the liqUid refrigerant from entering the evaporat 
Note: Charge the liquid refrigerant only by til 

refngerant cylinder. 
(5) Fully open the stop valve of the refrigerant cylir 

In this state, the refrigerant can be changed un 
sure in the cylinder is balanced with that in the $ 

(1' Condenser au 
(2) To expansion 
(3) Joint for refri 
Th is fi~He sho 
valve-'is fully open 
When the valve is 
is connected to (2 
When the vallie is 
Is connected to (2 

I n case the refrigerant should be charged further 
(1) Fully open the condenser outlet s.top valve. 
(2) Operate the compressor with the solenoid valve 

liquid line opened, and charge the refrigerant by 
of pump down. 

(3) Stop the compressor when the predesigned vol 
the refrigerant has been charged, and close th 
alve of the refrigerant cylinder. Then, discon 

cylinder from the system. 



Extracting the refrigerant 
en the refrigerant should be e -charge 
repairing work, extract it from ' a lve (used 
common with air cock valve) In 
Iy small. In case the refrigeran 
large volume, extract the refrinooor.ont 
ihder. The structure and 
Iulated by the law Therefo.~ . 

arge the refrigerant into the cy 
e work to recharge the refrl 
lows. 

) Prepare an empty refri 
should be guaranteed by 
relevant government and 
pressure limit (Approx. 3 
inder IS thoroughly eVd 
should be under - 0.099 
Fully open the conde 
service port. Connec 
service port with pil'ln 
in the way of the con 

Submerge by 3/4 of its 
height. 
Return the valve sha condenser inlet stop valve 
a little and loosen t e cylinder stop 
valve a little to ext the connecting 
pipe. Firmly tighten up en the air is 
extracted and open the 
Leave all stop valves e 
refrigeration system as 
operate the compress~ 
sor. frequently stir wat 
ice when the water beco 
ture as low as possible. 
during extraction of 
compressor when the pres' ,ure readingexca?OS 
and wait until the pressure drops 

6) 	 When compressor suction pressure becomes 0.01 
MPa, stop the compressor. After awhile, pressure on 
the suction side rises, because the refrigerant in the 
oil evaporates. Repeat the compressor operation on 
and off until the suction pressure becomes stable to 
0.01 MPa. It the compressor is automatically 
stopped before suction pressure becomes 0.01 MPa, 
lower the pressure setting on the low pressure Side of 
the dual pressure switch 10 001 - 0 MPa by Ihe 
adjusting screw which is put out of the side of the dual 
pressure SWitch, or short circuit the contact POints by 
hand 

7) 	 When suction pressure becomes stable to 0.01 MPa , 
close the valve of the refrigeration cy linder, remove the 
flare nut, and the connectmg pipe. 

4·3. Replenishing and extracting the refrigeration oil 

• Replenishing oil 

Before replenishing the oil, pump down the refrigerant 

through the refrigeration unit. When suction pressure 

reaches to 001 MPa, stop the compressor and close the 

compressor suction stop valve and the condenser inlet stop 

valve Then, gradually remove the flare nut for 011 charge 

joint which is attached to the upper part of the crankcase. 

(I n case of R KS2F , 3F, and 5F, remove the oil drain plug). 

When the plug is removed, charge the oil with care not to 

get air into it. (In case of RKS 8F and 10F, the oil charge 

joint IS equipped with check valve.) Further, the charge 

hose should be inserted lower than the oil level in the oil 

container. 

After charging the oil , tighten up the flare nut with blind 

cover (I n case of RKS 2F. 3F, and 5F. restore the oil charge 

plug as it was). so oil doesn't leak. Restore the states of 

stop valves as they were. 


• Extracting oil 

Pump down the refrigerant from the compressor and main' 

taln pressure in the crankcase higher than atmospheric 

pressure Then, loosen the drain oil valve and extract 

excess oil 


• Recommendable refrigeration oil 

The refrigeration oil shou ld meet using temperature and 

operanon conditions and should also be good quality. 

The oil charged in the condenSing unit is CRAVAS46 produc

ed by Showa Shell. In case the refrigeration oil should 

be replaced , note the following: 

• 	 Do not Intermix two different oils or do not use re 

claimed oil. 
• 	 Replace with new oil and once again replace with new 

oil after .more than 24 hours 01 operation. 
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Nippon Sun Petroleum 

Cosmo Petroleum 

Matsumura Oil 

4-4. Detect,ng the refrigerant leakage 

Whether or not the refrigerant leaks can be checked in vari· 
ous ways. In general, oil leaks together with the refrigerant, 
so you can find it easily. For a minute leak from the piping 
or around the unit, use a gas detector. When it is presumed 
that the refrrgerant leaks Inside the condenser, close the 
condenser water inlet and outlet valves and let water flow 
out of the condenser after removing the water plug in the 
bottom cover. Then bring a gas detector, close to the water 
plug hole. If any gas leaking is found , remove the condenser 
covers, check each cooling tube and the tube plates for 
refrigerant leakage. 

4·5. Purging noncondensable 9as 

If discharge pressure is abnormally high and will not be 
restored to normal pressure although condenser water 
volume is increased, check whether noncondensable gas 
such as air is intermixed in the refrigeration circuit by the 
following method. Stop the compressor , close the condenser 
liquid outlet stop valve, and supply condenser water to the 
condenser until entering condenser water temperature be
comes equal with leaving condenser water temperature . 
If there is any difference between condensing pressure 
and saturated pressure corresponding to condenser water 
temperature, there is noncondensabie gas in the refrigera' 
tion circuit. 
To extract noncondensable gas, pump down the refrigerant 
from the unit, stop the compressor, close the condenser 
inlet stop valve and leave the condenser for approx, 5 
minutes , Thus the refrigerant vapor is condensed as much 
as possible. Then slightly open the purge plug (belongs to 
the equating valve for condenser) on the top of the con· 
denser or the liquid receiver, from which the air is vented. 
Supply maximum condenser water volume to the condenser 
during air purging. When the air is purged, high pressure is 
lowered a little. When this pressure remains the same, air 
is vented completely. Since discharge gas is of very high 
pressure, do not get close to the discharge outlet while gas 
IS extracted. 
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4-6. Cleaning the condenser cooling tubes 

Although cleaning period differs more or less wi 
quality and running period, inspect the cooling 
least once every three months by opening the ~ 

rear covers of the condenser and clean the cooli 
if necessary. Before cleaning the cooling tubes, 
to turn off the power source for pump, 
(1) 	 Extract water in the system from the 10 

tion of the piping system. In addition, re 
upper and lower plugs on the condenser h 
rear covers and vent water . 

--....
~~ 

t~C 
~" -<'. 

Ij~( - . 

r . 

(2) 	 Remove the head and rear covers on both en . 
or left) 

belo' 

• Repl 

eve 

Install 
In the 
that th 



-7 . Replacing the anti-corrl 

Bnser covers are very 
bes and the tube plat: 

t least once every th 
nce every six months. 

'

L 


nstall the anti-corrosive pia 
the figure . Be sure to co 

at the bolt head does not con 
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2 C582 SE·F 
ILl til I]. 4. ,3 

"---- /' .9 '2 , '1 4 
--- J Crankcase ,aJ Connecting rod 

'2) Main bearing 9; Crankshaft 
-1' Cylinder head cover (1(\1 Discharge valve 
:j\ Plston (L I, Suction valve 
:~ Piston pin (I t Strainer 
~6 Piston ring Q3 Shaft seal 
'7' Oil ring Q4 Pulley 

6 C552A·F 

.I) Crankcase 

I' \IZ, :Il ',4 (15: (Iii: .It 18 i~ I ~' 'zl·iif, 2 Suction side 
I ~ Strainer body 
(ll Side cover on the se 
(~ Pulley 

5... Shaft seal 
6) Bottom Cover 
7) Oil suction stramer 
ID Oil pump 

(iit nJ ;11~Jll~~ i1 

, )U. 1:1 1 

\~ Main bearing on oil 

\..9.1 
pump Side 

-ill Connecting ro 

(8) JJ~- -lG'.':',,;~ l ~~ I I)\JI 11 /""'""" I t ~~ 
:I} Valve seal 
'I ~ Oil ring 
,1 ~ Piston ring 
(14 Safety sprmg 

:21 ) r~ '---' If ,/ II : 1(1' I I '1~ Discharge valve.... -, 

(16\ Piston pm 
)1) Piston 
(fg, Suction valve 

$ Cylinder top cover 

5 3 4 
:;(11 Strainer 
11 , Crank-shaft 
:jz· Equalizing plate 

I '2}. Oil check valve 
7 :&1 .23' '24) Cylinder liner 
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-----

Tightening torq 

Name 

Hexagonal hea 

F 

F 

Flare nut II-_F__ 

F N S5 

F N 56 

Notes: 

Remark 

103 

243 "--1 
191 

15.7 Copper tube 1/4 

46.1 Copper tube 3/8 

63.7 Copper tube 1/2 

98.1 I Copper tube 5/8 

172 . Copper tube 3/4 

1) In case of lOT bolts, 10 or lOT are embo~sed on the bolt head. 
2) Tighten the bolts with relevant torque tabulated above . Overtightening of bolts is very dangerous and insuf

ficient tightening may cause refrigerant leakage or loosening of bolts. 
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Handle the parts with ca.~ 
any scar when dismantJ' 
special care should be pa 
Use clean tools. 
After dismantl ing, pia 
place. I f repairing wor 
tlon oil to each part to p 
Use absolute alcohol to 

on the surface of comp 
Carefully handle such p 
not to get them mixed 
Consider proper fittl 

and 

liahtly and 

are mlaid are mounted 
Be sure to remove r 
pletely from the parts 
Do not damage pack 
a packing adheres to 
off so as not to impair 
off, sacrifice the pa 
surface . 

011 to the machined surface and then place 
ng on it. 

ber location of bolts when they are removed. 
hey took alike both in shape and Size, their 

screw thread sometimes differ Further
10 not forget to provide washers if they were at

iginaJly . 
the clamp bolts until their heads contact with the 

tighten the bolts arranged diagonally 
rmly first and then with predesigned torque. 

ethod prevents one·sided tightening, refrigerant 
, or bolt damage. 



com 

lin 

owto 

only as a housing, but also as a cylinder liner (some of the 
compressors only). and has crankcase, suction chamber, 
discharge chamber, main bearmg, working holes and other 
connecting holes. 
The casings are available In two kinds; one with liner 
(C552A) and the other without liner (2C582). The bottom 
of the casing is used as refrigeration oil container. All the 
models are equipped with an oil level gauge to show oil 
volume in it. 

1·3. Cylinder liner 

As stated in the previous item, C552A is equipped with the 
cylinder liner made of special cast iron to resist abrasion. 
It can be easily replaced during overhaul. 
The cylinder liner is pressed down by the valve seat. The 
liner can be dismantled or assembled easily, but do not run 
it With the cylinder heads opened. Furthermore, do not 
make any mistake with cylinder numbers when assembling 
or dismantling. The arrangement of the cylinders is as 
shown below. 

rnmrn0LL 
l m 

Two cvlinders Four cylinders Six cvlinders 
2C582 4C552A 6C552A 

1-4. Cylinder head cover 

The cylinder head cover is made of special cast iron. In the 
cylinder head cover, a safety spring is provided to prevent 
the valve seat, piston, cylinder from being damaged by 
liquid hammer or oil hammer, and raises the valve seat 
when difference between cylinder internal pressure and 
high pressure becomes over 0.3 MPa 
When the cylinder head cover is removed, it is advisable 
to make a mark on each cylinder head cover to discern 
them easily when assembling. When dismantling, loosen all 
hexagonal bolts evenly except two bolts arranged on both 
ends in the longitudinal di rection to prevent the cover from 
jumping. When the cylinder cover is assembled, as stated 
above, tighten the hexagonal head bolts evenly. 

class cast iron, and that for C552A is of aluminu 
The piston is equipped with piston rings and oil 
prevent compressed gas from leaking and oil from 
short from a gap between the piston and the cylin 
rings are made 	of fine cast iron and carefully sel 
have predesigned clearance. So, they can move SI 

in the ring groove and yet fit in perfectly. Insert 
in the order of oil ring, and then piston rings. 
those rings as that the joint part of the oil ring is a 
those of the piston rings by 180°. 
Note: Set the rings so that the NRP engraved on 

end comes to the piston top side. 

(U)(JJ 
1~ Recommendable clearan 
· r tween both ends is 0 .1!
0]. C 	 !!!!!! when the ring IS set'} 

cylinder.L -----

The connecting rod is connected with the piston pi 
small end and with the crank pin at its large end, an 
a bearing. The piston pm is of the full float type, 
stop rings are used to prevent the pins from 
which ensures accurate operation, and also ensures 
piston will never scratch the cylinder during 0 

Material of the piston Pin is carbon steel whose su 
quenched and ground, and the crank pin metal 
metal which goes well with the crank shaft. 
C552A, aluminum metal is used) 
Reamer bolts and companion plugs are used to IT' 

the large end of the connecting rod perfectly roun 
is connected to 	the crankshaft with bolts. The sto 
the clamp bolts for the connecting rod 15 as shown 
Bend this part 	to both side. (Viewed from the 
when assembl ingl 

How to bend the stopper for the clamp bolts for co 
ing rod 
• C552A 

I Beod this part to both side 

~~illL@b 
Viewed from the cap side when the assembling 

• 2C582 
C552A

The stopper is no1 prOVided . 
2C582

U shape nut is used for prevention of ioosening. 
The U shape nut cannot reused , 
Use new U shape nutS when reasembling. 
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Remove the cylinder h 
bly. 
After extracting the oil 
the bottom cover and 
clamp bolts for connce 
universal box spanner 
Remove the cap from 
rod and take out the 
in a downward directi 

52A) 

Remove the cylind 
valve seat assembly . 
After extracting 
separate the stopper 

th 

the bolts by a un;ve 
Remove the cap fro' 
rod, and pull do 
assembly. 

_ Crankshaft 

I 
Balance weight 

e crankshaft is a die f 
gh 

can 

part, I 	

here stress is concentrated. Except the comp 

tension resistance, and 
sintered by high-frequ 
d accompanying nOIse, 
that the operation 


lanced. Since the cranks 

essure of the compressed 

d torque of the motor, c 

pair the rubbing 


brication method is of the .-plash type (2C5821. Ulere IS 

oil hole in the crankshaf , where the refrigeradon oil 
elivered by the oil pump passes to the main bearing, the 
rank pin and the shaft seal chamber . 

ow to remove the crankshaft 

C552A ...Pull it toward the oil pump side. 

2C582. _ , .Pull it toward the counter-shaft seal Side. 


bearings are located on both sides of the crank 
y are kind of sliding bearings which support load 

kshaft. The main bearing on the shaft seal side 
th the crankcase in a single body 

anngs 

as 

2C582 ...Phosphoric bronze 
C552A...Zinc bronze 

bearing alloys and are subject to fine boring 
Ing pressed in the main bearing. So do not dismantle 

ssarily except when the metal is repla~ed . 
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.. 
Valve seat 

Suction valve 
~.r 

1)~ 
Suction valve set pin -----

~-

Cylinder head cOlier 

Discharge lIalve set bolt 

~ 11 
~ @ Discharge 

valve set ~ 

Discharge 

valve spring~ 

Discharge 
valve~ 


PrOjection of valve seat 

. 

• 	 C552A 

o How to dismantle the valve mecha· 
nism 

1. Remove the cylinder head cover. 
2. Remove the safety spring. 
3. Remove the valve set. 
4. 	Remove the discharge valve spring. 
5. Remove the discharge valve. 
6. 	Lift up the valve seat and remove 

'1't 

7. 	Remove the suction valve. 
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o How to remove the valve mechanism 
1. Remove the cylinder head cover. 
2. Remove the valve seat by lifting it. 
3. Remove the suction valve. 

*4. Remove the caulked parts for bolts on the back s 
the valve seat with a drill. 

*5. Remove the discharge valve set bolts 
*6. Remove the discharge valve set, discharge 

and discharge valve. 

Notes: 

1. 	As a rule, the discharge valve and its related par 


replaced at the same time, as a discharge valve ass 

If it is unavoidable to dismantle them, remove tI

as stated in from *4 to ..6. 


2. 	 If the valve seat firmly adheres to the 

means of the packing, lightly tap the projection 

valve seat (See the figure on the left) 

hammer. In this case do not tap it to the horizol 

rection , but to the direction to remove 

packing used between the valve seat and the cra 

is not only to prevent leak but also maintain Id 

clearance. So, handle it with care. 


\ 
I 

1 

I 

/ 


crankC<. 

with a 

it. Th 

\l&.-cvlind 

./ 

____ Discha 

..LrftW~ --- valve 

Dischar 
spring 

The tub, 
drawn b 



... ",.hanlsm which 
ections regardless of the 

ely. revolutional dlrec
not hmitted to oneway. This 

of burning the compressor if it back 5 

valve 

Except the lubricatir 

n. 
tion method is of 
pump, i.e. every 
pressurized oil del ive 
tion system, an efffl 
regulating valve are imt-"-"" 
Taking the lubrication 
it will be explained b 

lOW 

The lubrication oil 
drawn by the pump 
metal net and then r' 
regulated by the oil 
with the oil pump so 
lubrication system 
that excessive oil is 
the hole in the main 
The lubrication oil h 
to the main bearing 
lubricates the main be 
pin after having 
crank shaft and finally 
seal side or the seal box 
A part of the oil comes 
of the connecting rod 
and the piston by cen 
and drops into the oil re 
Lubrication method of 
i.e. oil in the crankcase 
the main bearings by 
large end of the connectl 

ochoid pump 
uipped with 

cannot reo 

4 5 6 1 ,8 

Development views of oil pump 

6 
7 
8 

Steel ball 
Spring 
Pump cover 

retainer 

has an oil strainer on the oil 

oil strainer 

15 

ogged 
cloth. 

. The oil strainer is made of fine 
on the suction side is 

m of the crankcase. which makes it 
oil accurately even when the ott 
• In case oil pressure is gradually 
~essure differs more or less with 

solubility Into refrigerant, 	the 
in most cases. So, clean the 

ted 
.
i. e. 

Ofenure control valve 
ration, oil pressure should be maintained 

n suction pressure by 0.3-0.5 MPa. Oil pressure 
by the 011 pressure gauge. Oil pressure is 

ed by adjusting thrust of the oil pressure control 
displacement of the crankcase is reduced or 

eased by the oil pressure control valve. The 011 pres
ure control valve is encased 1n the oil pump. 
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1·10. Unloader mechanism 

No unloader mechanism .. .. . RKS 2F, 3F 
Suction blocked type unloader . . . . . RKS 5F 
High pressure gas type unloader ..... RKS SF, 10F 

• 	 High pressure gas type unloader mechanism 
The suction valve of the predesigned cylinder is opened 
by gas pressure to release load . The figure shows the un· 
loader mechanism with no load. Since low pressure is 
loaded on the unloader piston, the piston is pressed 
down by thrust of the unloader spring, which makes the 
suction valve open. 
The figure shows the unloader mechanism with load. 
When pressure activating the unloader piston is higher 
than low pressure by over 0.3 MPa, gas pressure ex
ceeds thrust of the un loader spring and lift up the un
loader piston, which made the suction valve close. 

Suction 
cylmer piston I 
Unl~ader I Un!oader I Lift pin 

valve 
internal ' 
pressure I 

- l-

Unload Down Open 
Low 1=:"
pressure 

Load High Up Up Closed 
pressure I 

LQildlng state 

Low pre~ure 

Solenoid valve?--~~ , 
for un loader .... 

(OFF) 
High pressure 

A 

Unloader 
spring 

'LOw pressure 

/ Unloader 
piston 

lift pin 

Suction valve 

UnlQilding state 

Low pressure 

olenoid valve fO~\ ' L.o-J-IIII 

unlQilder( 0 N) I ~~~ 
High pressure / 

Low 
pressure 

~ I =;lhHl j f*Jti;S
Low pressure I '6 . . 
part 
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• Suction blocked type unloader mechanism 
The fig . shows unloading state. When pressure activat! 
unloader piston IS higher than low pressure by over 
cm l 

I gas pressure exceeds thrust of the unloader 
and raises the unloader piston, which closes the gas 
in the unloader. 
The fig shows loading state. Low pressure IS pressed 
unloader piston, the piston is raised by thrust of 
loader spring, which opens the gas passage in the unl 

Unloader cylinder 
internal pressure 

Unloarler 
piston 

Unload 

Load 

Unloader 
piston valve 

Cylinder 

High pressure Down 

Low pressure Up 

Low pressure 

J 
-", L ' \ Ct.::L..., " J-'/~--"h·b 

--. 
head cover 

Loading state 

r High pressure 

[ "1""'1 
/ / ~r'-~ 

- .~ 

Unloading stat!! 

Sue 
pas 

Clo' 

Unloade 
pist 

-~ 

../ 

• The solenoid valve for unloader is turned on or off 
the pressure switch for unloader. 



a 
for seal ring 

Rubber bellows cylinder 

Rubber bellows 

p Seal noise cylinder 

Spring 

Spring retainer 

4 .. 2 

Shaft seal 

_ Shah 

Driver 

5. Clean the shaft seal assembly with clean refrigeration 
oil. 

6. 	Carefully remove the seal nose and the rubber bellows. 
Be 	certain that seal ing surface is kept perpendicular 

nkshaft. The sealing surface of the seal nose 

me, be sure to rub the surface so that it can 
dicular precisely to the crankshaft. 

al 
ole shaft seal assembly with refrigera· 

refrigeration oil to the crank· 

rl the shaft seal assembly inward from the seal 
nose, touching the periphery of the cylinder with 

OU t hands. Do not get the seal nose in contact With 
hard metal Insert the assembly to the far end of 

he cylinder and release it, and it will return a little 
with force of the spring. 

(3) 	 Apply clean refrigeration oil to the sealing surtace 
of the seal nose and the seal ring in thin film state. 

(4) 	 Assemble the seal nose and the a-ring into the side 
cover. 

(5) 	 Insert the crankshaft into the side cover and tighten 
the bolto; on the side cover in the correct order. 

(6) 	 Turn the crankshaft two or three times by hand 
before tightening up the bolts . Confirm that the 
gap between the side cover and the crankshaft IS 

h the woodruff key and the pulley as they were. 

'rhe shaft seal is of the 

nd the stator outward 
nd prevents leakage 
ydraulic oil delivered 
y forming oil film as 
ealing surfaces. 

Dismantling 
1. 	Remove the V 9ror.. 
2. Gradually 	and eq 

cover on the shaft 
cover. 

3. 	Remove the a-ring 
cover) 

4. 	Since the assembly In 

be pulled out by han 
two - headed scre 
right and left. 

and consists 
bearing side) 
·cover side), 
at surfaces. 
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• 	 In case the V grooved pulley is removed, loosen the 
clamp nut and washer and take the pulley out as shown 
below by the puller. Since the boss hole for the V groov· 
ed pulley is tapered, do not tighten up the shaft-end nut 
to push the pulley into it. 

1·13. Repairing standards for compressor paru 

'·12. Suction strainer 

The suction strainer is inserted into the suction side 
made of fine stainless steel net. The strainer shou 
cleaned frequently at the onset of operation. 
To remove the suction strainer, close the compressOi 
tion stop valve and the condenser inlet stop valve, an 
loosen the flare nut for gauge piping on the suctior 
to reduce internal pressure to the atmospheric pr 
TIghten up the flare nut as it was, remove the clamp 
for suction stop valve, and take out the suction st 

\IV 

·1. 	 COli 

The c( 

with 
head a 

'""(I S 
2, T\ 
],. F, 
@ RI 
( ~ ~ 	 Pi 
(6) 	 P 

(7' a 
(8; 0: 

Model 2 C582~E-(C)F ~C552A-F Model 2 C582~E-(C)F t,C552A-F 

1.0 . of cylinder 4>5B +0.020 
0 

tp55 +0.020 
0 

E.D. of crank 
pin 

E.D of piston at 58 -0.130 <1>55 -0 130 1.0. of crank 
its loot ¢ -0.150 -0.150 pin metal 

Standard 
clearance 

0.130 -0 170 0.130-0170 
Standard 
clearance 

Upper limit of 
clearance for 
repairing 

Over 0.35 Over 0 .34 
Upper limit of 
clearance 

Lower limit of 
clearance for 
repairing 

Under 0.45 Under 0.44 
Lower limit of 
clearance 

E.D. of piston 
pin 

0 
1/>23 -{l.010 

0
1/>23 -0.010 

E.D . or crank 
shah 

1.0. of piston 
pin 

23 +0.013 
<I> 0 tP23 +°ci

013 1.0. of main 
bearing metal 

Standard 
clearance 

0-0023 0-0.023 
Standard 
clearance 

Uppar limit of 
clearance 

Over 0 .14 Over 0.14 
Upper limit of 
clearance 

Lower Itmit of 
clearance 

Over 0.17 Over 0.17 
Lower limit of 
clearance 

E.D. of piston 
pin rp23 

0 
-0.010 923 

0 
- 0.010 

Width of piston 
ring 

I D . at small· 
end of connB<:\ -
Ing rod 

1/>23 +0.030 
+0.015 

!J\23 +0.030 
+0 .015 

Width of ring 
groove 

Standard 
clearance 

0,015 -0.040 0.015 -0.040 
Stendard 
clearance 

Upper limit of 
clearance 

Over 0 .14 Over 0.14 
Upper limit of 
clearance 

Lower limit of 
clearance 

Over 0 .17 Over 0.17 
Lower limit of 
claarance 

• Repairing period 

1/>28 -0.007 
- 0.025 

<1>28 +0.040 
+0.005 

0.012 -0.065 

042 5 +0.0 
. 0 

0.035 -0.' 

Over 0 18 Over 0.19 

Under 0.23 Under 0.24 

I Counter 
Seal side 

seal side 

I 042 - 0 .020 4128 -0,015 
-0.040 -0.035 

d>42 	+0.040 28 +0.030 
+0.020 tp +0.010 

0.040 0.025 
-Q.080 -0065 

, Over 0 .19 Over 0.18 

Under 0 24 : Under 0.23 

Pressure toii slinger 
ring : r ing 

2 - 0.01 35-0·01 
-0.03 . - 0.03 

2 +0.02 3.5 ~.02 
0 

0 .010 -0.050 

Over 0 .15 

Over 0.20 

large 
collec 
When 
the rf' 

(2) H 
;3; F 

d>46 -0.055 
-0.070 

d>46 +0.025 
+0.005 

0.060-0.' 

Over 0.20 

Under 0 .25 

TPressure Oil 

I ring I ring 

3 -0.01 4 
- 0.03 


3 +0.02 
 I 4+< 
0 

0 .010 -0.050 

16 
Over 0 .15 


Over 0.20 


1. Upper limit of clearance means critical clearance, so if clearance becomes larger than that 	(In other words, if parts are wo 
out in such degree,) worn parts should be replaced with new ones. 

2. Lower limit of clearance means the limit at which serious trouble such as insufficient refrigeration capacity, vibration 
noise may occur. 
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tion side a 
ainer shoul 

compressor 
valve, and 

he suction 
pheric pre 

the clamp 
;uetion stra 

2.5 -0.0 
- 0.Q5I 

2.5 +0.03 
o 

5 -0.08 

H) r~ ( ~ ;(6) ? 

I~ 
Over 0.19 

nder 0 .24 

6 -0.055 
-0.070 

6 +0.025 
+0.005 

'160 -0.09' 

Over 0.20 

nder 0.25 

-.-- 
, all sl 
, ring 

.01 I 


.03 


02 

0.010 -0.050 

Oller 0.15 

Ovor 0.20 

f parts are war" 

ity, vi bration 0 

Components 

-, . Condenser 

cooling tubes (Alblack tubesl 
with the tube plates body. which is enclosed with the 
head and rear covel"! 

The condenser is 0 

Liquid level gauge 


J} Tube bundle 

'1) Shell body 

Anti-corrosive zinc plate 


CD Front cover 
 Gauge jOint with check valve 

@ Rear cover Nameplate base 


(~, Packing for h 
 Nameplate for test pressure 


@ Packing for re 
 ~z Nameplate for shell body 


Q; Cooling tubes 

$ Distributing pi 


2-2. Oil separator 

The oii separator is parate oil drops whose specific gravitY IS 

large from the gase separated by the demistor, and the oil 
collected at the bott 
When the float valve d clean the separator. Then pump down 
the refrigerant and e 

7 Float 


Zl Head cover 

<1: Oil separator bod 

,~ J Copper packing for float valve seat 
(3) Flange ~I Flange packing 

8 

~ 

\.=..~, 

6 
-9 

2. 'j 3 1\ 

-----r- r-= ~ 
~E" 

47 



-- ""' - -_....... -·····111 . •. _

• Protective devices 
(a) 	 Dual pressure switch 

This is activated when high pressure becomes abnor
mally high and low pressure becomes abnormally low, 
and stops the compressor. The high pressure side of the 
switch is of manual reset type. So press down the reset 
button when it is activated. 

Standard settings 

High pressure' ON Manual OFF 1.9MPa ] 

Low pressure. ON 0.12 MPa OFF 002 MPa 


(b) 	 Oil pressure protection switch (RKSBF . 10F) 
This is activated when oil pressure cannot be raised to 
the predesigned pressure within 45 seconds from the 
starting or oil pressure drops under the predesigned 
pressure for more than 45 seconds during operation 
and stops the compressor. Since the switch is of the 
manual reset type, press down the reset button before 
restarting the unit. 

Standard settings 

ON 0.1 MPa OFF 015 MPa 

Time limit 45 seconds 


• Controlling devices 
(a) 	 Pressure switch for unloader 

When low pressure drops lower than the predesigned 
pressure due to diminution of load , this activates the 
solenoid valve for compressor unloader to control 
capacity. When low pressure rises to the predesigned 
pressure, this is reset automatically. 

Standard settmgs 
Set on the site 
Adjustable range . 0 .066 ~ 0.6 MPa 
Range 0 .06 - 0.4 MPa 

Factory set 
5F . ON 02 MPa OFF 0.12 MPa ]

( 8· 10F: ON 0.12 MPa OFF 0.2 MPa 

\ ~, ... '¥~., ..... . . I I 
When the high pressure switch is not activated 

safety valve attached to the condenser comes int 

eration to allow the refrigerant to escape outd 

Thus, the safety valve prevents the system from a 

mally high pressure. 


Q 

Standard setting Cracking pressure Over 2 .1 MP 

(Note) 	 Be sure to pipe the safety valve to extrac 
refrigerant outside the ship. 

(2) 

(3) 

(4) 
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Ictlvated. 

Imes into 

pe outdo. ·.,1 

I from ah",",, ~ 


21 MPa 

I extract 

Trouble 

(1) Discharge pressur 
high. 

(2) Discharge press 
low 

(3) Suction pressure 
high. 

(4) Suction pressure is ver 
low. 

condenser 
on wall is 

ra submerged in the 
'e to overcharged 

fect ive heat exchanging 

mperature is very low 
5 excessive. 

t returns. 

rant is short. 

rge valve leaks. 

The charged r .. frlnr-u,.. 
short 

To ,h Ice. 

Countermeasures 

Purge the air trom the liquid receiver or the 
condenser. 

Condenser water piping or the strainer IS 

clogged. or water inlet and outlet valves 
are not fully opened. Check water pressure 
and control opening of water inlet and 
outlet valves. 

Fully open the stop valve. 

Clean the cooling tubing. If necessary, 
replace them or the cover. 

Extract excessive refrigerant. 

Adjust opening of the condenser water 
mlet valve or water regUlating valve. 

Firmly fix the feeler tube to the suction 
pipe and adjust the expansion valve. 

ear of the piston and the cylinder is 
moted . 

tionally charge the refrigerant. 

pair or replace the discharge valve. 

expansion valve or check 
he feeler bulb is correctly fixed. 

O'/I! each part for check and replace 
t is damaged. 

Check whether the compressor operate 
correctly. If it does, replace it with a 
larger compressor. 

Open the valves in the liqUid refrigerant 
line if they are closed. Make the solenoid 
valve activate correctly. 

Additionally charge the refrigerant. 

TWrap the expansion valve with warm cloth
Ito melt ice Activate desiccants of the 

dryer filter. 

h oil Check whether the oil level in theI 

Capacity of cooltng coil is I Check whether the fans operate correctly. 

compressor and adjust it if necessary . 

Adjust the expansion valve. 

Remove dust from the cooling coil . If the 
coil is frosted. remove frost . 
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----

----

- --

--

ITrouble Cause 	 Countermeasu res 
I- I , 

(5) 	 High pressure side of the Discharge pressure is very high . See the previous Item . 

dual pressure switch is -- 
activated, which operates Setting of the high pressure side of the dual Adjust setting of the high pressure side 

the compressor on and pressure sw itch is wrong. of the dual pressure switch. 

off frequently. 
 I, 

(6) 	 Low pressure side of the The expansion valve is about to be clogged Clean the expansion valve. 
dual pressure switch is with dust. (11) Con: 
activated. which operates -- refri~,· 
the compressor on and off The dryer filter is clogged. Clean the dryer filter . exce: 
frequently. 

The refrigerant leaks out of the feeler bulb IReplace the expansion valve with new 
of the expansion valve . l one. 

~ ~ 

Setting of the low pressure side of the Adjust setting of the low pressure side (12) Dew 
dual pressure switch is very high. the dual pressure switch. the L 

(7) 	 The cylinder head cover Discharge pressure is very high. See the previous item. '1 
is over-heated. ' I---- - -. 

Suction gas temperature is very high. Adjust opening of the expansion valve (13) Refdi 
.,~ ---- --- insuff

I The discharge valve leaks. After checking the discharge valve , repo., 
or replace it with new one if necessary 

(8) 	 The compressor does not Voltage is lowered or the over·load relay is Reset the over-load relay. 

start. activated. ! 


Trouble with the electric wiring , Trace disconnecting part of the wiring 
and repair it. 

---. ; 

The switch is not turned on. Turn on the switch. 
---. 

Electricity is interrupted. 	 Turn off the switch and wait until I 
electricity is re-supplied ! 

I 

~ 

Contact points of the pressure switch are Wait until pressure rises to close the 
open. contact points of the pressure switch, 

-	 I 

The condenser water pump and evaporator Operate the condenser water pump and 

fan do not operate. (Contact points of the evaporator fan . 

magnetic relay are open) 


I The high pressure side of the dual pressure IPress the reset butto~ 
I 

~switch is not reset. I 

I The refrigerant leaks out. 	 Trace a leaking pOint and repair it. 
Charge the predesigned volume of 
refrigerant.I 

I The contact points of thermostat are open. 	 IWait until the thermostat is activated, 
: 

(9) 	 It smells odour. The refrigerant leaks in a large volume . Seal a leaking point and repair it. 

-- - -- ~ 


One of the electric devices are over-heated . Turn off the power switch at once and 
trace cause of trouble. 

r 

The belt is over-heated. Adjust tension of the belt. 
-- ~. 

(10) Abnormal nOIse IS heard Anchor bolts or clamp bolts are loosened Tighten up achor bolts and clamp bolts. 

dUfing operation . I 


I The belt or the pully are loosened. Adjust tension of the belt. If the nut or 
Ikey is damaged , replace it. 

r-
The liquid refrigerant is drawn in, which Adjust opening of the expansion valve. 
may cause knocking I Check whether the feeler bulb is attached 

correctly. I f not, correct it. 
~ 

,The oil is compressed. 	 Adjust oil charged volume. 
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on of the belt. 

Trouble 

condenser 

(11) 	Consumption 0 

refrigeration 0 

excessive. 

(12) 	Dew orfrost 
the crankcase. 

y refrigerant. 

with a larger unit. 
insufficient. 

pansion valve with 

(13) Refrigeration 

e feeler bulb. 

otthe expansion valve. 

nng 
on valve. 

Ie 
ch. 

) and 

d. 

and 

Its. 

or 

ve. 
ached 

pansion valve . 

~!.ItIlI? desiccants of the dryer. 

~place faulty discharge valvll 
valve with new ones. 

he expanSion valve with warm 

the fans and their related parts. 

Defrost the evaporator. 

Clean the dryer filter. 

Open the stop valves. 

Discharge pr 

n 	

refrigerant. 

Suction pressure IS 	 See the previous item. 
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l.. l:omparison table of refrigerant temperature with refrigerant pressure 

Temperature 
·c 

-100 
- 95 
- 90 
- 85 
- 80 
- 75 
- 70 
- 65 
- 60 
- 55 
- 50 
- 45 
- 40 
- 35 
- 30 
- 25 
- 20 
- 15 
- 10 
- 5 

-

Pressure 
(Reference)(kgfIcm'abs) MPa 

o 019957 0 . 10000 
0 .031561 0 .09886 
0 . 048412 0 .09719 
0 .072238 0 .09484 
0.10512 0 . 09160 
0 . 14951 o 08722 
020826 008142 
0 . 28464 0.07388 
0.38230 o 06424 
0.50533 o 05210 
0 . 65821 0 .03701 
0.84582 o 01850 
1 .07342 o 00410 
1 .34665 0 .03196 
1.6715 o 06509 
2 .0542 o 1041 
2 . 5014 o 1497 
3 0201 I 0 . 2026 
3.6173 0 . 2635 
4 .3005 I 0 .3332-  . . -- 

Temperature 

- '--

"C 
a 
5 

10 
15 
20 
25 
3 0 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

Pressure J 
(Reference)(kgf/cm'abs) MPa 

5.0774 0.4124 
5 .9556 o 5019 

I 
6 .9434 o 6027 
8 .0488 0.7154 
9.2804 0 .8410 

10.647 
0. 

980n12 . 156 1 . 1342 
13 .819 1 3038 
15 .643 1 4898 
17 .638 1.6932 
19.815 1. 9152 I 

22 185 2 1569 I 

24 .758 2 .4193 
27 547 2 7037 
30 .566 30115 
33.829 3 3443 
37 .356 3 .7039 

I 

41.166 4 .0924 
42 . 289 4 5129 
49 .770 4 .9698 

-

Note: Gauge pressure is available by deducting 1.033 kg/cm1
. 

3. Caution for newly installed units 

In case a new unit is Installed, note the following points, 
particularly in the first one month . 
(a) 	 A certain volume of the 011 is circulated throughout the 

unit for awhile when the unit is operated for the first 
time. Therefore, oil volume in the crankcase is apt to 
be short. So carefully check the oil level gauge on the 
crankcase and replenish oil if it is short. 

(b) 	 The oil is deteriorated in the unit at the begining, so 
replace it with new oil five hours later after the test 
run. Furthermore. check the oil for its deterioration 
degree after one day , three days and a week, three 
weeks, and a month, and replace it with new oi l if 
necessary . Be sure to use new oil, and do not use 
reclaimed oil Before replacing oil, clean the crankcase 
where the oil was deposited with cleaner such as 
absolute alcohol. This delays deterioration speed of oil. 

(cl 	 Remove dust in the unit completel· , at the begining of 
operation. Whether or not dust IS completely removed 
from the unit will affect operat ion condit ions greatly. 
(j) 	 Strainer 

If a piece of felt cloth is inserted Inside the suction 
strainer dUring test run, fine objects can be re 
moved. In this case, remove the felt cloth two 
hours later from the starting. At the same time, 
clean the strainer net with clean oil and onct' again 
insert a flet cloth . When the inside of unit becomes 
perfectly clean . remove the fe lt cloth (Do not 
insert felt cloth other than test run.) 
After that, check whether the suction strainer is 
dirty after 12 hours, and 24 hours from the start
ing, and clean I if necessary At least, check the 
suction strainer continuously for the first one 
month and remove dust from the unit completely. 

(iii 	 Oil suction strainer 
When the oil is replaced, check whether tr
suction strainer set in the bottom of the cran 
IS dirty by hand. If so, wipe off dust frorP 
strainer wi th clean cloth. At the same time, 
up the crankcase bottom with sponge. 

(d) 	 In particular, check a new unit for refrigerant lea 
and additionally tighten the clamp bolts and pipe 
appropriately. In this case, however, not to ti 
them one-sidedly. One·sided tightening may 
refrigerant leakage. 

(e) 	 The V bel t is apt to be loosened, so adjust it 
approximately 50 hours operation. 
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