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Chapter 1 Overview

Introduction

There are 8 models of SPC4 series semi-hermetic piston compressors which including SPC4-19L,
SPC4-19H, SPC4-23L, SPC4-23H, SPC4-27L, SPC4-27H, SPC4-33L,SPC4-33H (Check table 1-A).

This series adopts four-pole three-phase motor (1450rpm at 50Hz) and connects directly to the drive
shaft.

The compressor has 4 displacements, and the displacement range is from 19.3 to 33.1 m3/h at 50 Hz.
Each displacement compressor has two different models: the first is a model with a large size motor,
indicating that the compressor is for high evaporating temperature application (the model is marked
with the letter "H"); the second is a model with a small size motor. indicating that the compressor is for
medium and low evaporating temperature application (the model is marked with the letter "L").

Users can choose the right compressor based on the working conditions and application ranges (air
conditioning or freezing).
The SPC4 series compressors are mature in structure and can be used with either R22 or HFC
chlorine-free refrigerants such as R407C, R134a, R404A or R507 without any modification.
The SPC4 series compressors are filled with lubricant while delivery. When the compressor uses R22
refrigerant, please use mineral lubricant; when the compressor uses fluorine-free refrigerant, use
synthetic ester lubricant (POE oil).

Item
SPC4-19

L

SPC4-19

H

SPC4-23

L

SPC4-23

H

SPC4-27

L

SPC4-27

H

SPC4-33

L

SPC4-33

H

Refrigerant R22/R407C/R134a/R404A/R507etc.

No. of cylinder 4

Rated motor power

[Hp]
5 6 5 6 6 8 8 10

Displacement at

50Hz [m3/h]
19.3 19.3 23.1 23.1 27.3 27.3 33.1 33.1

Table 1-A

The refrigeration regulation device is optioned for SPC4 series compressor.

The four-cylinder model can achieve 100-50% energy regulation by using a special cylinder head.
Check chapter 3”Capacity regulation” for more details.

Figure 1-1 is the SPC4 series compressor with splash lubrication.
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Figure 1-1 SPC4 series compressor (Splash lubrication)
Notes:

A）Electrical box E）Discharge temperature connector I）Oil drain plug
B）Suction stop valve F）Oil injection port J）Crankcase heater
C）Discharge stop valve G）Oil level sensor (optional) K）Oil level sight glass
D）HP needle valve connector H）LP needle valve connector L）LP connector

Figure 1-2 is the sectional diagram of SPC4 series compressor with splash lubrication;

图 1-2 Sectional diagram of SPC4 series compressor (Splash lubrication)
Notes:

1）Motor 3）Connecting rod 5）Centrifugal oil flinger
2）Crankshaft 4）Piston 6）Suction filter
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Chapter 2 Oil pipeline lubrication

2.1 Oil pipeline system

Lubricant function:
√Lubrication;
√Cooling;
√ Cleaning;
√ Damping;
√Compressor sealing.

SPC4 series compressor adopts splash lubrication.
The internal sectional diagram of splash lubrication system is shown at figure 2-1.

Figure 2-1 Splash lubrication system

1）Crankshaft 4）Oil tank
2）Oil flow pipeline 5）Electronic oil level switch connector
3）Centrifugal oil flinger 6）Oil inlet

The lubricant in the crankcase tank of the compressor reaches the oil tank inside the housing casting
under the action of the oil centrifugal oil flinger driven by the crankshaft. There are two oil flow
channels inside the crankshaft, the main channel and the crankshaft are concentrically connected to the
oil tank, and the channel perpendicular to the crankshaft axis distributes the lubricant to the gap
between the bearing and the housing casting and the gap between the crankshaft and the connecting rod
(The crankshaft bearing at the end of the centrifugal oil flinger is directly supplied by the oil tank). The
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oil in the main channel of the crankshaft, under the condition of the rotation of the crankshaft, directs
the lubricant to the places where lubrication is required under the centrifugal force.

The low pressure oil supply in this way is relatively stable, and a stable lubricant film is formed under
the optimized geometric shape design of the parts to lubricate the moving parts surface.

Splash lubrication has following characters:
 Less moving parts and simple structure;
 Safe and stable oil supply, even during the compressor start-up phase;
 Supply the lubricant as required, the lubricant resistance decreases as the oil flow decreases;
 The risk of oil blistering is greatly reduced by the effective reduction of gas dissolved in the

lubricant.

2.2 Crankcase oil heater

SPC4 crankcase oil heater is PTC type with the automatic regulation function; The heater power
consumption decreases as the crankcase oil heater temperature increases, the compressor size influence
the power decrease ratio. The crankcase heater is isolated in a sleeve of the compressor bottom. As
shown in figure 2-2.

Figure 2-2 PTC crankcase heater of SPC4 series

This type of crankcase heater should be isolated with crankcase, oil doesn’t need to replaced while
replace the crankcase heater. Check chapter 8 “Overall dimension and packing” for specific position
and size.

Check table 2-A for main technical parameters of crankcase heater. Check figure 2-3 for dimension
parameters.
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Compressor
model

Crankcase heater
code

Rated power
（W）

Power（V-Hz） IP Class

SPC4
303951(760539) 120(1) 230-50/60(2) IP54
303952(760540) 120(1) 110-50/60 IP54

(1) PTC heater
(2) Standard voltage

Table 2-A Electrical parameters of crankcase heater

Figure 2-3 Overall dimension drawing of SPC4 series crankcase heater

Crankcase heater is applied during compressor shutdown, start the crankcase heater during the
following situations:
 Compressor crankcase temperature lower than 10 °C;
 The temperature difference between crankcase temperature and standard evaporating temperature is

lower than 10-15K;
 Long time shutdown;
 Large refrigerant injection;
 Refrigerant condensates in the compressor (The oil temperature is highest of the refrigeration

system during shutdown phase).
Crankcase can not be applied during the following situations:
 The refrigerant injection amount of refrigeration system is relatively small;
 The normal running refrigeration system after check;
 Compressor negative pressure shutdown and the room temperature is above 10 °C;
 System shutdown in short time or the oil temperature of crankcase can’t be cooled down.
Check the above working conditions that no use crankcase heater for safe working condition.

Warning！
Start the crankcase heater 24 hours before the first start after compressor long time
shutdown.

Ensure the lubricant temperature before compressor start should be 30K higher than room temperature
or other components in the refrigeration system, check if crankcase heater working normally during
refrigeration system maintenance.
Check table 2-B for crankcase heater assembly.
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PTC heater

Crankcase heater assembly procedures Crankcase heater disassembly procedures
Step 1: Insert the crankcase heater② Step 1: Disassemble the plastic fixing plug①

Step 2: Assemble the plastic fixing plug① Step 2: Disassemble the crankcase heater②

Table 2-B Assembly and disassembly diagram of crankcase heater

Warning!
Attention! Ground protection of electrical circuit.

2.3 Oil level

The standard compressor delivery is filled with lubricant, the compressor oil level can be observed by
the oil sight glass beside the crankcase oil tank. SPC4 series is equipped with three oil sight glasses, two
oil sight glasses at the body sides are horizontally symmetrically, the height from oil sight glass to the
bottom is the same. Additionally, oil tank of discharge end cover is equipped with oil sight glass of
same specification to observe the actual lubrication of compressor crankcase, the oil sight glass can be
replaced by electronic oil level switch according to customer requirement.
Ensure the normal oil level during normal compressor operation, The Min. Oil level and Max. Oil level
of compressor is shown in figure 2-4, the oil level of normal working condition can be observed
through the oil sight glass.
There might be too much refrigerant inside the lubricant, check if refrigerant is too much at the
additional cooling through the sight glass. (Check chapter 11 of “Additional cooling”).
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Figure 2-4 Oil sight glass

Oil sight glass overall dimension drawing is shown as figure 2-5 and fixes at the compressor through 1
1/8-18UNEF-2A thread and aluminum gasket.

Warning!
Charge the required lubricant for the refrigeration system under compressor initial oil
injection if necessary.

Figure 2-5 Overall dimension drawing of oil sight glass

2.4 Oil flow check valve

Oil flow check valve is installed between crankcase and motor housing of SPC4 series. The refrigerant
will flow through the check valve to the crankcase when the oil level of motor chamber is higher than
crankcase.When the oil level of crankcase is higher than motor chamber, the check valve flap will close
to prevent lubricant flowing to motor chamber. Only small amount of lubricant will stays at the motor
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chamber and decease the lubricant loss efficiently during compressor operation.

2.5 Lubricant

Lubricant should meet the following requirements:
 Enough bearing lubrication;
 The oil viscosity under nominal working condition;
 The intersolubility with refrigerant under low temperature.

Warning!
Never apply the lubricant not recommended by RefComp; prohibit contacting
with humid air for the lubricant has high hygroscopicity.

Following table are the lubricants for different refrigerants of RefComp SPC series.
HCFC refrigerant R22:

Code
Chemical

property

Viscosity

@40℃

(mm2/s)

Viscosity

@100℃

(mm2/s)

Flash

point

(COC℃)

Pour

point

(℃)

Igniti

on

point

(℃)

Specific

gravity/d

ensity

(g/cm3)

Total acid

value

(mgKOH/g)

Water

conten

t

(ppm)

Floc point

(℃)

S008
mineral

oil
29.5 4.31 178 -40 - 0.909 0.01 20 -53

According to the oil viscosity required by condensing temperature, two kinds of lubricants can be
applied for HFC refrigerants R407C, R134a, R404A and R507.
HFC refrigerants R407C, R134a, R404A and R507.

Tc＜55°C

Code
Chemical

property

Viscosity

@40℃

(mm2/s)

Viscosity

@100℃

(mm2/s)

Flash

point

(COC℃)

Pour

point

(℃)

Igniti

on

point

(℃)

Specific

gravity/d

ensity

(g/cm3)

Total acid

value

(mgKOH/g)

Water

conten

t

(ppm)

Floc point

(℃)

S009

polyol

ester

（POE）

32.3 5.14 230 -35 - 0.956 0.01 35 -
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Tc＞55℃

Code
Chemical

property

Viscosity

@40℃

(mm2/s)

Viscosity

@100℃

(mm2/s)

Flash

point

(COC℃)

Pour

point

(℃)

Igniti

on

poin

(℃)

Specific

gravity/d

ensity

(g/cm3)

Total acid

value

(mgKOH/g)

Water

conten

t

(ppm)

Floc point

(℃)

S010

Polyol

ester

（POE）

66.6 8.22 254 -40 - 0.960 0.01 35 -

2.6 Lubricant injection

Part of lubricant will stay at the refrigeration system during normal refrigeration system operation.

Generally, part of lubricant will stay at the refrigeration pipelines, so the oil level of compressor oil
sight glass will decrease. Charge 10% more lubricant of lubricant injection amount to the refrigeration
system according to the actual situation if required.

The lubricant for the oil separator should be considered if the refrigeration system is equipped with oil
separator.

Regularly check the oil level through oil sight glass during initial operation.

At the previous chapter “Oil level”, check the compressor oil level when compressor running smoothly,
the compressor oi level varies a lot for the mutual dissolution with refrigerant.

Lubricants of HCFC and HFC refrigerants are with strong hygroscopicity, lubricant shall not contact
with air for a long time during oil replacement or other situations.

When the refrigeration system operation and oil level are stable, check if the lubricant property changed
after 300 hours operation: lubricant color, odour and chemical composition, consider replacing the
lubricant if lubricant changes. Check the following items:
 Kinematic viscosity;
 Humidity;
 System PH value;
 Lubricant composition.

file:///D:/%E6%9C%89%E9%81%93%E8%AF%8D%E5%85%B8/Youdao/Dict/8.9.3.0/resultui/html/index.html
file:///D:/%E6%9C%89%E9%81%93%E8%AF%8D%E5%85%B8/Youdao/Dict/8.9.3.0/resultui/html/index.html
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Some lubricant properties are shown in table 2-C .

Replace the lubricant, oil filter etc, if the compressor lubricant property changed. Some refrigeration
components will damage since there might be some acid inside the lubricant.

Look
Clear and

transparent, no
muddy

Clear and
transparent, no

muddy

Clear and
transparent, no

muddy

Color L0.5(ASTM) L0.5(ASTM) L0.5(ASTM)

Kinematic viscosity
(40℃)

29.5(mm2/s) 32.3(mm2/s) 66.6(mm2/s)

Humidity 20(ppm) 35(ppm) 35(ppm)

Acidity 0.01(mgKOH/g) 0.01(mgKOH/g) 0.01(mgKOH/g)

Table 2-C

2.7 Oil temperature

The oil temperature shall not exceed 80 °C during normal working status, the temperature difference
between oil temperature and condensing temperature is round 40K, the discharge temperature shall not
exceed 140 °C.

2.8 Electronic oil level switch

Monitor the compressor oil level by the electronic oil level switch to ensure enough lubrication for
compressor working parts, it’s applicable for SPC4 series piston compressor with splash lubrication, as
shown in table 2-D and figure 2-6.

Warning!
Please equipped the SPC4 series piston compressor with electronic oil level switch to
ensure the normal compressor working and extend compressor service life.

Electronic oil level switch has two parts:
 Pressure probe with thread, aluminum gasket;
 Circuit control module, reset button, signal light, control wiring.

file:///D:/%E6%9C%89%E9%81%93%E8%AF%8D%E5%85%B8/Youdao/Dict/8.9.3.0/resultui/html/index.html
file:///D:/%E6%9C%89%E9%81%93%E8%AF%8D%E5%85%B8/Youdao/Dict/8.9.3.0/resultui/html/index.html
file:///D:/%E6%9C%89%E9%81%93%E8%AF%8D%E5%85%B8/Youdao/Dict/8.9.3.0/resultui/html/index.html
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Schematic diagram of electric oil level switch

Electrical part

Power
AC 50/60Hz

230V±10%

Activate point voltage (D1)
AC 50/60Hz 115V

-15...+10%

Working temperature -30...+60℃

Delays:

-Power connection output

delay

-Activate point D1 connection

output delay

-Liquid level protection

output delay

-Fault alarm output delay

-Power reset shut down time

3s ±1s

5s ±2s

90s ±5s (blocked)

5s ±2s (blocked)

＞3s

Power output AC 240V 2.5A C300

Mechanical part
Mechanical service life

About 100000 times

on-off

Working

temperature
-30...+60℃

Housing material
A3XZG5

Max. temperature of

glass cone
+100℃ IP class（Based on EN60529） IP54 (Indoor status)

Max. Working

pressure
42 bar Installation

Connection thread

M24x1

Housing material 1.0715 steel, nickel plating Connection cable
6xAWG-18 (0.75mm2)

cable, L=1m

Connection thread 1 1/8″-18 UNEF Weight About 80g

Weight About 75g Certification HL file No.E222056

Table 2-D Parameter table of electronic oil level switch
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Figure 2-6 Wiring diagram of electronic oil level switch

No. Terminal Color Function Notes

1 L1(BN) Brown Power live wire

2 N(BU) Blue Power neutral wire

3 D1(VT) Purple Pressure difference protection after

power on

4 (GY) Grey Signal public end

5 (PK) Pink GY connects with PK while alarming Under normal condition, GY and PK

disconnects, GY connects with OG

after power on 3 seconds

6 (OG) Orange GY disconnects with OG while

alarming
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10 76 8 93 42 5

INT 69 B2

max.0.5 Sec 300 Sec

ResetINT278 LCA

L1

L2

L3

N 

PE

K1
6

TH1
5

3~
M

Θ1

2

3 9

8

7

M1

F1

K2
6

PE

FB

S2
> 5S

STS

L 11

N 12

B1 B2

TH1
1

6

KT1 EVL

2
2
3
8

K2

K2
6

6

KT2H1

Q1

1
1
1
6
6
8

K1

14

 

1

 

2

KT1
6

TH2
5

TH2
2

T

PLP

KT2
8

K1
6

PHP

21

S1

PE

L1(BN) D1(VT)

N(BU) (PK) (OG)

(GY)

K3
9

K1
6

S3
> 5S

K1
6

-H2

6

K3

FA

x1

x2

-HT1

Q1:Main switch F1: Compressor fuse FA: Heater fuse FB: Circuit control fuse
K1:Motor contactor 1 K2: Motor contactor 2 K3: Intermediate relay of oil pressure differential
controller TH1: Thermal overload relay 1 TH2: Thermal overload relay 2
M1: Compressor motor STS: Discharge temperature sensor HT1: Electrical heater
S1: Control switch S2: Fault reset switch S3: Fault reset switch HP:High pressure switch
LP:Low pressure switch T: Temperature controller KT1:Time relay sub-coil
KT2:Time relay Operation time interval H1: Overload signal indication H2: Oil pressure differential
alarm EVL: Liquid supply solenoid valve
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Chapter 3 Capacity regulation

3.1 Capacity regulation

Many situations of refrigeration area require capacity regulation. Regulate the compressor capacity
according to the actual requirement to avoid frequent start-ups, frequent start-ups not only damage the
compressor motor and mechanical part, but also not energy efficiency.
RefComp SPC series compressor is available of the built-in capacity regulation device. A cylinder head
with bypass suction can regulate the refrigeration capacity. The capacity regulation cylinder head has an
internal on-off device to regulate compressor suction, this device is controlled by the external solenoid
valve, so the compressor capacity can be linear regulated by the bypass number of compressor
cylinders.

3.1.1 Capacity regulation cylinder head

Figure 3-1 is the schematic diagram of capacity regulation, capacity regulation cylinder head is also
called CR cylinder head.
CR cylinder head is equipped with solenoid valve 1, solenoid valve 1 is not power on during 100%
capacity. Valve element 2 of control solenoid valve isolates the discharge channel and suction channel.
Spring 5 hold the on-off device by spring force to make the refrigerant steam directly go into the
compressor suction port.Solenoid valve 1 power on during partial load. Valve element 2 of control
solenoid valve connects the discharge channel with suction channel. The pressure at the on-off plunger
6 is stronger than spring force of spring 5, on-off plunger 6 prevent refrigerant steam flowing into the
suction port of compressor cylinder, and bypass the discharge gas to the suction port.
Check table 3-A for SPC4 series compressor capacity regulation class.

No. of
compressor
cylinder

No. of CR
cylinder head

Capacity
regulation

4-cylinder 1 50％
Table 3-A Capacity regulation
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Control solenoid valve power off

Control solenoid valve power on

Figure 3-1 Schematic diagram of CR Cylinder head regulation
Notes:
1）Control solenoid valve coil 4）Discharge channel 7）Steam suction port
2）Valve element of control solenoid valve 5）On-off spring
8）Steam discharge port
3）Bypass on-off chamber 6）On-off plunger 9）Connection of bypass on-off chamber and
discharge port

Compressor power consumption decrease is not proportionable with capacity regulation refrigeration
decrease: compressor consumption decay factor is related with evaporating temperature and capacity
regulation steps, check table 3-B for specific relations.
For example: The capacity regulation is 50% , but power consumption is 53% when two cylinders
working of four-cylinder compressor.

Compressor
model

No. of CR
cylinder head

Capacity
regulation

Compressor power
consumption factor

4-cylinder 0 100% 1
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1 50% 0.53
Table 3-B Compressor power consumption factor

3.1.2 Capacity regulation cylinder head position

CR capacity cylinder head position is shown in figure 3-2.

Figure 3-2 Schematic diagram of SPC4 series CR capacity cylinder head

3.1.3 Working range under partial load

Compressor discharge temperature will increase under partial load because the compressor suction
decrease, the suction cooling motor increase the steam superheat, the total efficiency of compressor
decreases. Please pay attention to the application limit of the chapter 10 “Application range” during
partial load.

3.1.4 Additional cooling under partial load

Different compressors are equipped with different additional cooling devices, check chapter 11
“Additional cooling ” for more details.

3.1.5 Cautions under partial load

In the refrigeration system design, generally, at the gas return side, the flow rate of vertical pipeline
shall not lower than 7m/s, horizontal pipeline shall not lower than 4m/s, the oil return might be
influenced of compressor suction side if lower than these speeds. Generally, two gas return pipelines are
required at the gas return pipeline design of partial load refrigeration system, the refrigerant steam go
through the small size pipeline during partial load and go through big size pipeline during full load. Oil
separator is required for the refrigeration system if the pipeline is too long. The expansion valve
selection of evaporator should also consider the working condition under partial load.
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3.1.6 Start under partial load

The solenoid valve that controls the CR capacity regulation controls the regular working condition
according to the temperature, pressure and humidity etc. of the refrigeration system, but avoid frequent
start-up for the regulation variation.

3.1.7 Partial load components

Partial load components are based on compressor model and solenoid valve voltage.
Partial load components are shown in figure 3-3.

Figure 3-3 CR Components

No. Description

Components code
Components

code
Components

code

G535291-1 G535291-2 G535291-2

Code Code Code

1

230VAC 50/60Hz solenoid valve
coil

760525 / /

110VAC 50/60Hz solenoid valve
coil

/ 760526 /

24VAC 50/60Hz solenoid valve / / 760527

Warning!
LCM liquid injection module and capacity regulation device can’t be applied at the
same time, or the compressor mechanical parts will damage.
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coil

2 Coil connector 760519 760519 760519

3
Hexagon socket head cap screw
(full thread) M8*20

616116 616116 616116

4
Hexagon socket head cap screw
(half thread) M8*70

616212 616212 616212

5
Capacity regulation solenoid
valve gasket

593136 593136 593136

6 Solenoid valve 760529 760529 760529

7 Solenoid valve gasket 593135 593135 593135

8 Snap ring 614230 614230 614230

9 On-off plunger plate 519656 519656 519656

10 Unloading piston ring 592821 592821 592821

11 Capacity regulation piston 519657 519657 519657

12 Unloading piston spring 519658 519658 519658

13
Hexagon socket head cap screw
(half thread) M8*50

614543 614543 614543

14 Hexagon bolt (half thread) M8*50 614895 614895 614895

15 Hexagon bolt (half thread) M8*60 611250 611250 611250

16
Capacity regulation cylinder
cover

535291 535291 535291

17 Capacity regulation spring plate 519659 519659 519659

18 Suction sealing plate 519660 519660 519660
19 Cylinder cover gasket 593131 593131 593131

3.2 Start unloading

During compressor start-up phase, it’s necessary to reduce the starting current for the protection of
compressor motor and grid impact. SU system of compressor is equipped for decreasing the compressor
starting load, the system composes of special design cylinder head and control solenoid valve etc.,
starting unloading is controlled by the on-off of control solenoid valve. The SPC4 series is small power
compressor with small starting current, so the SU components are not optional for RefComp SPC4
series compressors.
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Chapter 4 Components

4.1 Suction filter net

As shown in figure 4-1, the suction filter net is built-in under suction stop valve, disassemble the
suction stop valve while cleaning the suction filter net.

Figure 4-1 SPC4 series compressor suction filter net position

4.2 Stop valve

Both suction stop valve and discharge stop valve of SPC4 series are the similar structure as shown in
figure 4-2.

Figure 4-2 Schematic diagram of SPC4 series suction and discharge stop valve
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4.3 Crankshaft

As shown in figure 4-3, the crankshaft of SPC4 series piston compressor is combined with motor rotor
for balance weight.

Figure 4-3 Schematic diagram of SPC4 series crankshaft connecting rod piston

4.4 Connecting rod piston

The connecting rod and crankshaft connection, the connecting rod and piston connection of SPC4 series
piston is shown as figure 4-4. Consider the assembly lubrication between connecting rod and piston
before use.

Figure 4-4 Schematic diagram of SPC4 series connecting rod, crankshaft and piston

As shown in figure 4-5, scraper ring 4 and gas ring 5 are directional, the surface with “TOP” should be
upwards, and the opening of scraper ring and gas ring should have 180° difference during assembly.
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Figure 4-5 Piston
Notes
1）Seeger ring 3）Piston
2）Piston pin 4）Scrapper ring 5）Gas ring (chrome plated surface)

4.5 Valve plate

As shown in figure 4-6, hole A is the suction hole, hole B is the discharge hole, No.1 is suction side,
No.2 is discharge side.
The assembly procedures of valve plate:
1. Assemble the sealing gasket between body and valve plate;
2. Follow the direction as shown in figure 4-6 to assemble the valve plate;
3. Assemble the valve plate according to the holes at the body;
4. Generally no maintenance required for valve plate and valve sheet.
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Downwards Upwards
Figure 4-6 Schematic diagram of SPC4 series valve plate

Warning!
Pay attention to the right assembly of valve plate and it’s accessories. Prevent
valve plate from collide with other metal part while clean the valve plate.

4.6 Bushing

Two bushings are fitted between crankshaft and body motor, the assembly method is shown as figure
4-7, bushing of discharge end cover side is shown as figure 4-8.

Figure 4-7 Schematic diagram of body motor bushing
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Figure 4-8 Schematic diagram of discharge end cover bushing

Pay attention to the following instructions during bushing assembly:
● PTFE thrust washer is applied at the SPC4 series bushing end surface SPC4.
● The distance between bushing and assembly hole is 0.2-03mm.
● After assembling the body motor bushing, the internal hole size is Φ=36（+0.065/-0.01)mm.

After assembling the discharge end cover side bushing, the internal hole size is Φ=32
（+0.065/-0.01)mm.
Note:
While replacing the body motor side bushing, it’s applicable if the body bushing assembly hole is
smaller than Φ40.025mm, please contact with RefComp if the hole size is bigger than Φ40.025mm.

While replacing the discharge end cover side bushing, it’s applicable if the discharge end cover bushing
assembly hole is smaller than Φ36.025mm, please contact with RefComp if the hole size is bigger than
Φ36.025mm.
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Chapter 5 Electrical devices

5.1 General

The SPC4 series motors are three phase four-pole asynchronous motors (50Hz, 1450r/min or
60Hz,1750 r/min).
One SPC4 series compressor is equipped with two starting method, such as the standard 50Hz motor,
it’s star connection start when the voltage is 400V/3/50Hz, delta connection when the voltage is
230V/3/50Hz. For the 60Hz motor, it’s star connection when the voltage is 380V/3/60Hz, delta
connection when the voltage is 220V/3/60Hz.

5.1.1 Direct star motor

Figure 5-1 is the schematic diagram of direct start motor. The 1-4 is one winding, 2-5 is one winding,
3-6 is one winding.

Figure 5-1 Schematic diagram of direct start motor

5.1.2 Motor insulation

The ground insulation, measured in factory before the shipping, is higher than 300MΩ (tested with
Megger at 1000Vcc).
The moisture and acidity of the compressor will influence the electrical insulation. The insulation
degree is also influenced by the motor temperature: higher is the temperature, lower will be the
correspondence motor insulation. The Min. insulation resistance is 2MΩ, or the compressor motor
operation might be risky. Check the dry filter and replace the lubricant under this situation.

Warning!
Prohibit testing the motor insulation level when the refrigeration system is in a
vacuum.
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5.2 Motor protection device

5.2.1 Motor thermistor

To protect the motor, three PTC thermistors are equipped into the compressor motor of SPC4 series
piston compressor: three thermistors are installed near the compressor discharge side of motor, the
activation temperature is 120°C .
When the temperature is lower than 40 ° C, the resistance value of the thermistor chain should not
exceed 1800Ω. If the temperature of one thermistor exceeds a critical value, the resistance value of the
resistor will increase exponentially. The compressor motor power is cut off by the protection module.
The resistance value of the resistance chain can be measured according to the resistance terminals T1
and T2 in the electrical cabinet.

Warning!
When testing the resistance value of the resistance chain, the voltage used should
not exceed 3V.

5.2.2 Motor protection module

SPC4 series piston compressors use INT69 B2 protection module to protect the compressor motor,
INT69 protection module also can be customized, motor protection module also can be connected with
oil temperature sensor and discharge temperature sensor to protect the oil circuit and discharge
temperature.
The electrical parameters of INT69 B2 protection module (up) and INT 69 protection module (down) is
shown in table 5-A.
The wiring diagram of SPC4 series protection module is shown in figure 5-2.

Mechanical life
Approx. 1 million

switching cycles

IP class (based on
EN60529)

IP00

Housing
PA66
glass-fibre-reinforced

Mounting

Screw mounted or
snapped onto 35mm
standard rail according
to EN 60715

Test loop

-Type
PTC
(Based on
IN44081/082）
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-No. of sensor 1-9 (In series)

Supply
voltage

AC 50～60Hz 115～230V
±10% 3VA

-R25 <1800Ω

Working
temperatur
e

-30～+70℃ Reset of lock-out Power off>5s

Output
capacity

MAX. AC 240V 2.5AC 300
MIN. AC/DC>24，>20mA

Weight Approx. 170g

Mechanical life
Approx. 1 million
switching cycles

IP class (based on
EN60529)

With thermal cover:
IP20
Without thermal cover:
IP00

Housing PA6 GF25

Mounting Base mounted
Test loop

-Type
PTC（Based on
DIN44081/082）

-No. of sensor 1-9 (In series)

Supply
voltage

AC 50～60Hz 240V ±10%
3VA

-R25 <1800Ω

Working
temperatur
e

-30～+70℃

Output
capacity

AC 240V，2.5A，360VA ind. Weight 160g

Table 5-A Electrical parameters of INT69 B2 protection module (Up) and INT69 protection
module (down)
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Figure 5-2 Wiring diagram of SPC4 series protection module

When the motor thermal protection triggers, manual reset the INT69 B2 protection module, start the
compressor after confirming motor failure solved. INT69 protection module is automatically reset, it
will reset automatically with manual shutdown as long as the resistance decrease.

Warning！
Shutdown and reset the INT69 b2 after motor cooling from motor overheating.
Prohibit power supply of terminal 1-2, B1-B2, T1-T2.

Cut off motor power supply if the resistance of thermistor resistance chain of INT69 B2 exceed 4.5KΩ,
and reset when the resistance less than 2.75KΩ. The default set of compressor protection module INT69
B2 from RefCmop is B1-B2 connection, the alarm reset of the protection module is automatically
lock-out, automatically reset the module while take out the B1-B2 connection wire, RefComp
recommends to keep the factory default.
Compressor should start after 30 minutes of motor overheat protection, it provides enough time to cool
compressor motor, or the compressor motor might burn.
Generally, protection module will install at the compressor terminal box or the control cabinet, but the
thermistor cables should be twisted and keep far away from power supply cable to prevent the false
alarm and interference.

5.3 Power supply

 Two-cylinder standard motor is 400V-3-50Hz-Y/230V-3-50Hz-△ (Other motor supplied by order);
 Allowable voltage variation range: Rated voltage±10%;
 Allowable voltage unbalance of L1-L2-L3:2%;
 The Max. Voltage drop of compressor start-up phase:10% of rated voltage;
 Allowable frequency variation range:2% of rated frequency;
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 Allowable current unbalance: three-phase current unbalance lower than 5%, current unbalance
value of six terminal lower than 12% .

Calculate as follows:
Current of the first contactor: I1 - I2 - I3
Current of the second contactor: I7 - I8 - I9
Current of each power supply phase:
IR=I1+I7
IS=I2+I8
IT=I3+I9
Unbalance of the three R-S-T currents:

Six unbalance currents 1-2-3-7-8-9:

Power supply of compressor accessories

The standard power supply for other compressor accessories (crankcase heater, solenoid valve, etc.) is
230V, 50/60Hz; Following power supply are also available.

●110V 50/60Hz；
●24V 50/60Hz.

5.4 Motor accessories

Refer to the compressor FLA for the selection of compressor power supply cable, fuse etc.
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