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PREFACE

From air conditioning systems to
refrigeration systems, Fu Sheng Co., Ltd.
produces wide varieties of screw refrigerant
compressors that are the best combination for
various application systems. In order to meet
demands for various working condition from
clients, we have particularly developed the
SR(H), SF(A) and SRA series of products to
satisfy each client’ s unique application
condition and design specification leading to
their optimized chiller performance and
conformity to the environmental protection
requirement of high energy efficiency ratio.
After years of practice and working with
clients, our compressors have acquired
numerous appreciations from various
domestic and international institutes; such as
the UL(USA), CE mark(EU), PED(EU), ISO
9001 and “Symbol of Excellence” Award
(Taiwan), etc. Moreover, in response to the
stricter energy efficiency codes, we have
launched the SF(A) series exclusively for
flooded chillers to meet client’ s real
demand and the prospect of energy-saving .

In order to satisfy our client’ s prospect
of compressors with high quality and
efficiency, Fu Sheng Co. has 1invested
significant resources to introduce the
state-of-art screw rotor grinding machines
and coordinated measuring machines 1n
the production process. Our motto 1S to
provide our value customers screw
refrigerant compressors bearing with
better competitive edge, performance and
quality to earn satisfactions from
customers and continue exceeding their
expectations.

This instruction manual 1s prepared to
ensure that users can operate or install Fu
Sheng screw refrigerant compressors
correctly. It covers the product lines of
SR(H), SF(A) and SRA series. Reader
will find i1nformation about the basic
instruction of screw compressor, the
principle of compressor operation, trouble
shooting, and limitation of operation.
Please read this manual carefully and
follow the notes and specification
illustrated 1n this manual before operating
this equipment.  Should you have any
questions or need any help, please do not
hesitate to contact us. We will provide
you with assistance and answer that will
meet your demand.
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I. Introduction to screw refrigeration

compressor
1.Structure

1.1 Casing

Casing 1s the major component of screw
refrigerant compressor that holds the rotors,
bearing seat, capacity-control slide block and
other parts of compressor. To reach high
operation efficiency, the casing 18
manufactured by precise machining centers
and 1inspected by a coordinate measuring
machine to make sure that the requested
precision and clearance can be retained in
the compressor. The double-layered design
casing made by high strength cast iron not
only can endure intensive high pressure but
also reduce noise level while in operation.
This high-strength and high-rigidity design

make Fu Sheng compressor suitable for
long-term operation without encountering
any problem.
1.2 Rotors
Fu Sheng compressor adopts the latest

patented asymmetric rotor profile (tooth ratio
5:6). The rotors are machined by advanced
CNC grinding machine to reach their
accuracy and quality. Under continuous
operation, the rotors still keep their best
clearance and achieve highest efficiency.

1.3 Bearings

High-precision large axial and radial
bearings are selected to support the male and

female rotors for long lasting life. With
effective lubrication system, the bearing
service life can be further extended. While

the compressor 1is running, lubricant is
injected into all bearings due to pressure
difference.

1.4 Suction filter

Installed at the suction end of the
compressor, the filter prevents foreign
objects or contaminated particles from

entering the compressor and guarantees the
normal operation of compressor. It is
recommended dismantling and cleaning the
filter completely shortly after the
commission of compressor to ensure the
ongoing normal operation and prolong
operating lifetime.

SINCE 1853
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1.5 Oil strainer

O1l strainer 1s located in oil tank under the
compressor casing. Any o1l that passes
through piston chamber, bearings and rotors
must be filtered and purified in order to
prevent foreign objects or steel chips from
entering and causing damages to the parts.
01l Strainer must be cleaned regularly to
keep oil channel clean, especially after the
initial commission of compressor.

1.6 Driving motor

With the high-efficient two-pole,
three-phase, class F inductive motor, built-in
PTC thermistor and incorporated INT69
electrical-protection module to monitor the
winding temperature of compressor motor
closely, the compressor 1is insured under
normal running. It" s suitable for both
star- delta or direct-on-line start-up.

1.7 O1l separator

The internal of built-in oil separator utilizes

three-stage filter mechanism with
high-density filter element to achieve
optimal o1l separation effect and 1its

efficiency can be over 99%.

1.8 Capacity control and solenoid valves

The capacity control sliding valve
mechanism accurately controls the required
refrigerant flow responding to the system
loading variation. The compressor provides
four steps capacity control as a standard. The
linear capacity control is also available as an
option. For special operation conditions,
there are various built-in volume ratios to be
adopted. This leads to high energy
efficiency.
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2. Capacity control system
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2.1 Four steps capacity control

The principle of capacity control is by
moving the slide block to allow partial
refrigerant to bypass back to the intake and
regulate the refrigerant flow. The 4-step
capacity control system is made of one slide
block, three NC solenoid valves and one
piston with adjustable range of 25%, 50%,
75% and 100%. When the compressor
shutdown, the spring force brings slide
block back to the initial position. When in
operation, the hydraulic pressure pushes the
piston to move to the direction of increasing
loading. The exact position of piston and
slide block is decided by the open/close of
solenoid valve channel. The on/off of
solenoid valve 1s controlled by temperature
of return chilling water. The hydraulic oil
is injected from the oil tank due to the
pressure differential and then flows into
hydraulic cylinder to move slide block. The
oil flow-rate is regulated by a capillary tube
after passing through the oil strainer. If
the o1l strainer or capillary tube is clogged,
the capacity control system malfunctions.
Same situation can be also caused by failed
solenoid valves.

SINCE 1853



DY S %ﬁ%ﬁ [E] [=f S Four steps control sequence of
solenoid valve
FEE gvi | osva | sv3 solenoid | gy | sva | sva
F1 (ﬁ'J i (ﬁ'J D) (ﬁ'J i Status (NO) (NO) (NC)
100% OFF OFF OFF 100% OFF OFF OFF
75% OFF ON OFF 75% OFF ON OFF
50% OFF OFF ON 50% OFF OFF ON
25%(’?5(325) ON OFF OFF 25% (start) ON OFF OFF

OFF~> 1 i5ies; ON-> ¥t

211 Y 25%f1 7

SRS T SR o S
iﬁ@j’}"[ HJ@E‘}J o Frl'] SV1 AJPFj‘CT‘IEE}J ’
T BB B S It Y SR o
Bhog] T S A LR 259 0 0
Ry o BSHERS TN A ) - g
b 2596 F1 DRI 9 30 F % 7 -

5

OFF-> de-energized; ON-> energized.
2.1.1 Startup: 25% loading

For easier startup of compressor, the loading
must be minimized. Therefore, SVI1 1is
energized to bypass oil to the low-pressure
side directly. The slide block does not move
and keep the maximum opening in suction end
to bypass the refrigerant. After the completion
of startup, the compressor can 1increase
loading gradually by de-energizing the SVI1
solenoid valve. It 1s recommended to run
compressor at 25% loading for about 30
seconds before starting to increase loading.

4 74

i
|
]

* 1

259 TR
Flowchart of 25% loading (for startup)
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2.1.2 ?ﬁﬁ 77 F1EN: 50 % 3E fEl 2.1.2 Partial load: 50% loading

En ZS%ﬁ'fﬁJ VIRUE > SV3 5’%]”5?’3 » With the same principle as stated in 25%
’Ej&i{ﬁfﬁ%f\lﬂ (% 50% Ffj i\ e fEl o loading, SV3 1is energized and others are
de-energized to achieve 50% loading

b SN SN

A\

50%7‘[‘::%‘1}‘“% qﬁl
Flowchart 0; 50% loading
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2.1.3 Sﬁfiﬁ? ETFN 1 75%:E fHl
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2.1.3 Partial load : 75% loading

Receiving a feedback from system demanding
for lower capacity, the SV2 1is energized to
allow oil to flow back to the low-pressure side
through the valve channel. The piston returns
to the outlet of SV2 oil passage and the slide
block moves to let part refrigerant flow back
to the low-pressure side through bypass
opening. This action would reduce the
discharge volume and makes the compressor
operating at 75% loading.

RN

N

759 7 i 7 [
Flowchart of 75% loading
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2.1.4 = &% 1 100%3E §El 2.1.4 Full load: 100% loading

B AS E AR Y i 0 SVI1,2,3 #5871 2% After the completion of startup, SV1, SV2 and
3E[ T VRS #ﬁgﬁ FL = [ﬂg SV3 are de-energized and oil flows straight to
cylinder and pushes piston forward, driving

g ? - — i
IEAE{I’% yf;rgﬁ #}[IE[}’F‘\%W i;#u [Elib‘i the slide block to gradually reduce bypass

) ing. When the opening 1is closed
S LA Ig& 1000/ BT L o opening
Eﬂjﬁ ik 2 F L completely, the compressor is running at 100%
loading.

SR SNINR SN

N

10096 % 7 ¥ Fi [
Flowchart of 100% loading
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2.2 Linear capacity control

The main principle of linear capacity control
system 1s the same as four steps one, except
that the control logic of solenoid valve varies.
The four-step capacity-control needs three NC
(normal close) solenoid valves, whereas the
linear one wuses one NO (normal open)
solenoid valve and one or two NC solenoid
valves to control the increase /decrease of
loading.

25%~100%

The compressor system uses one normal close
solenoid valve SV1 (to bypass oil from
cylinder) to guarantee that the compressor can
start at the minimum loading and another
normal open solenoid valve SV2 (to feed oil
to cylinder). The system dynamically controls
the energize/de-energize of SV1 and SV2;
thus, the compressor output is continuously
and linearly adjusted in a range between 25%
and 100% loading, in response to the actual
loading requirement. The recommended pulse
time of solenoid valves 1s about 0.1-0.5
second and it shall be adjusted according to
actual operating status.

2.2.1 Capacity control range :

When starting compressor, SV1 1s energized to
bypass the oil in hydraulic cylinder back to
the low-pressure suction end while SV2 i3
de-energized. Slide block remains 1in 1its
initial position due to the spring force and
then the compressor can be sure to start at
25% loading. Once the startup process 1s
complete, all solenoid valves shall be
de-energized to increase the loading up to
100%.

To keep compressor running in steady state,
SV1 is de-energized continuously but SV2 1is
energized to maintain the stable refrigeration
capacity output. Once loading has been
changed, the system controls the
energize/de-energize of SV1 and SV2 to adjust
output of compressor in order to fit actual
loading requirement.

When loading increases, SV2 de-energizes
shortly to allow small amount of oil flow into

hydraulic cylinder, forcing slide block to
move in the direction of increasing
refrigeration capability. If loading
decreases, SV1 energizes shortly to allow

small amount of oil to flow out of hydraulic
cylinder causing slide valve to move in the
direction of decreasing the refrigeration
capability.
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Flowchart of linear capacity control(25%~100%)

Linear control sequence of solenoid valve

==y ”’Fk,’r.—fﬁ(zs%q 00% ) P fjel [=Frs #
(25%~100%)

g SV1 SV2 Solenoid
o (il FJfJ) G B valve SV1 SV2
£1 50 ﬁJ ﬁJ Status (NC) (NO)
R ON OFF Start-up ON OFF
el OFF OFF Loading OFF OFF
&b ON OFF Unloading ON OFF
aEE OFF ON Holding OFF ON

OFF> 1 §i%i; ON> Wit

OFF-> de-energized; ON-> energized.
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2.2.2 Capacity control range: 50%~100%

To prevent the compressor from running at
low-loading state (25%) which could lead to
motor overheat or liquid compression due to
oversized expansion valve, it i1s recommended
to maintain the minimum operating capacity at
50% loading for linear capacity control. For
startup, energize the SV1 (to bypass oil) to
make sure that the compressor can be started
at  minimum loading. A normal-close
solenoid valve SVO is used to bypass oil from
cylinder while SV3 to feed oil into cylinder.
The compressor only operates between 50%
and 100% loading by controlling the on/off of
SVO0O and SV3. The recommended pulse time of
solenoid valves 1s about 0.1-0.5 second and it
shall be adjusted according to actual operating
status.

When the compressor starts in 25% loading,
SV1 needs to be energized to bypass the
refrigeration oil back to the low-pressure
suction end of compressor from the hydraulic
cylinder through SV1 oil channel (both SV0O &
SV3 are de-energized); the slide block 1is
maintained 1in 25%-load position due to
internal spring force. After the startup of
compressor, both SVO & SV1 are de-energized
and SV3 1s energized to keep compressor
running at 50% loading for 180 sec. After

that, all solenoid valves are de-energized to
increase compressor output to 100% (full
load).

To keep compressor running in steady state,
SV1, SV3 are de-energized but SVO 1s
energized to maintain the stable refrigeration
capacity output. Once loading 1s changed,
the system energizes/de-energizes SVO or SV3
to adjust compressor output in order to fit
actual loading requirement. When loading
increases, SVO 1is de-energized shortly to
allow small amount of oil flow into hydraulic
cylinder to force slide block to move 1in
direction of increasing refrigeration capacity.
If loading decreases, SV3 is energized shortly
to allow small amount of oil flow out of
hydraulic cylinder to let slide block to move
in the direction of decreasing the refrigeration
capacity.
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Flowchart of linear capacity control(50%~100%)

= ?}'?ﬁ(50%~1 OO%)”F'IL,:'@ F&J f‘EEL*J?L Linear control sequence of solenoid
valve(50%~100%)
LI | SVO SV1 SV3 Solenoid | SVO SV1 SV3
ﬁfjgﬂ mﬁ,ﬂ quj'ﬁfj valve | (NO) (NO) (NC)

El i Status
R OFF ON OFF Startup OFF ON OFF
I OFF OFF OFF Loading OFF OFF OFF
rHEy OFF OFF ON Unloading OFF OFF ON
i F'TF ON OFF OFF Holding ON OFF OFF
OFF=> 1 %, ON-> s, OFF-> de-energized; ON-> energized.

SINCE 1853
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II.SCREW REFRIGERATION

COMPRESSOR SPECIFICATION
1. PRODUCT SPECIFICATION

SRAH) | SR2H) | SR3H) | SR4AH)| SR4H) | SREH) [ SREGIH)| SREH) [ SR7(H) | SR8H)
FSE] Model SRA1 | SRA2 | SRA3 | SRA434| SRA4 | SRAS | SRAGS1 | SRA6 | SRA7 | SRAS
2 SF(AY50|SF(AYE0 | SF(ANT0| SF(A)90|SF(A)X120| SF(A)140| SF(A)160| SF(A)180| SF(A)-230| SF(A¥270
O [f@rh gl
S EJ. TR m3/hr | 174145 | 220183 | 265221 | 349291 | 434/362 | 519432 | 594/495 | 668/557 | 842/702 | 998832
g |Displacement
Q [
O | rpm 3550/2950
ﬁ rm
R o e L A £ | o
- f’fﬂ%ﬁjy”i[m " 100/75/50/25(F 1) ~ F i ey
o range 100/75/50/25 (start), Linear capacity control
&y [ SR(H) - SF #%]: R-22 / R407C SRA - SFA #7: R-134a
Refrigerant SR(H), SF Model: R-22 / R407C SRA, SFA Model: R-134a
ERTaIE B A
Lubrication Differential pressure feeding
EAE 3AE 24 > BUERE
Type 36. 2p induction motor
TRt Y-A’?i,r éﬁﬁ@[ B @f‘h
tart Method Y-A start or D-O-L
fﬁ“ Hz 60/50
— |Frequency
8 -
£ V“' - \Y 220,380,440,460/380~400
oltage
. |Insulation Class F
HZ |Class
i B SR sy
device PTC thermistor
gl [T B
B w 150 300
Heater
IR R bar R407C/R22 : 42(@,'JE*<1’E'J) ; R134a 1 29( ,'JE‘#E'J)
Hydraulic test R407C/R22 : 42 (high-pressure side); R134a : 29 (high-pressure side)
Y 1E e .
TR & Liter | 9 11 11 13 13 13 13 19 23 23
Oil charged
\%\;ﬁf kg 420 520 530 630 930 930 930 | 1100 | 1150 | 1250
eight
Yoo F 2 E R ??r i A F] o W BT A
Fu Sheng reserves rights to change design without notice.
Yo SR(H)F 3 7] R-22/R-407C, SRA <% 5[4l "] R-134a, SF(A)iH "] R-22(R-134a) ik =% i 4§
SR (H) series for R-22/R-407C, SRA series for R-134a and SF (A) series for flooded type chiller application
with R-407C/R-22 (R-134a).
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2. INSTALLATION AND COMMISSIONING
SPECIFICATION

2.1 Install the compressor

2.1.1 Delivery

Use the two eyebolts attached to compressor
body for hoisting purpose or two safe belts to
wrap around the compressor body and hoist it
up. Do not crash the compressor body during
the transporting or hoisting process especially
those parts assembled on compressor (ex.
capillary tube, copper oil tube, solenoid
valves, drainage valve, copper connectors, and
terminal box, etc. Keep the compressor body
leveled and avoid severe ground impact.

%L;%’E&'{fﬁ&a}g&gg ESE Jﬁl@j@ Loy
ﬁwLL1 %@ﬁﬁﬁ%%% F
5 LS T B B (S
e ﬁ?iﬂlé‘ﬁg ,%‘*F [ iﬁiﬁ“%ﬁl & 15
PE }%w&bi'* TORE T B
T& P -
al
7

ESERS;E2 Delievery of the compressor
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2.1.2 Installation

Install suitable anti-vibration pads (5-10mm)
under the compressor seat to block out the
vibration and noise generated by the
compressor. Keep compressor from
poor-ventilated, high humidity and high
temperature environment and reserve plenty of
space for maintenance and service in future.

Required maintenance space

EJ 9 Model |SR-1(H) [SR-2(H) [SR-3(H) |SR-434(H) |SR-4(H) |SR-5(H) SR-561(H) SR-6(H) [SR-7(H) I?l:;(f?)m
SRA-1 |SRA-2 [SRA-3 |SRA-434 |SRA-4  [SRA-5 SRA-6  [SRA-7 |SRA-8
i fl Position SF(A)-50 |SF(A)-60 |SF(A)}70 [SF(A)}-90  |SF(A)-120 |SF(A)-140 [SF(A)-160 [SF(A)-180 [SF(A)-230 [SF(A)-270
A 15 15 15 12 - - - - - 20
B 27 27 27 27 27 27 27 27 27 27
C 30 30 30 35 35 35 35 40 40 45
D 30 30 30 30 35 35 35 40 40 45
E 15 15 15 15 15 15 15 15 15 15
F 10 10 10 10 10 10 10 10 10 10
Ls
ia
|
!
C D

SR(A)-1~3(H)
SF(A)-50~70
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2.1.3 Release the sealed Nitrogen

Before installing parts, use the check adaptor
at the suction end to release the Nitrogen
charged inside the compressor (0.5 bar) first.
The new compressor has been filled with
lubricant in factory before delivery. Since the
lubricant 1s very hygroscopic, do not expose
the lubricant to the atmosphere over 15
minutes after the compressor is unsealed or
before installation.

2.1.4 Use of other oil

To use different brand of oil, please empty

and clean the internal of compressor
completely before adding new oil. Do not
mix different brands of oil. Contact Fu

Sheng service representative before using any
special oil.  After oil change, turn on oil
heater to heat and vacuum. Since synthetic
o1l 1s very hygroscopic; do not expose the oil
to the atmosphere over 15 minutes after the
compressor 18 unsealed.

2.1.5 Piping

The welded parts of pipes must withstand over
30-bar of pressure. Be sure to remove all
the slag after welding to avoid any foreign
objects from being sucked into compressor and
causing damages.

2.1.6 Impurity limitation in system

The contaminants in the refrigerant system
affect the lifetime and efficiency of
compressor directly. It 1s crucial to reduce
non-condensed gas content in the refrigerant
system. Moisture mixed with refrigerant
tends to block the pipe line due to the frozen
water, causes rust to components and damages
the winding 1nsulation or generate copper
coating on the rotors. If the refrigerant
pipeline 1s very long, it 1s essential to vacuum
the system by connecting pipes to vacuum
machine from different part of the chiller unit
in order to reach the required vacuum level.
It 1s also important to change the dryer-filter
regularly to reduce or eliminate the moisture
concentration within the pipeline. The
Contaminates can block the suction filter and
cause pressure drop over the filter. When
the AP of suction filter is greater than 30 kpa
( 4.3 psi) 1t means the filter 1s clogged by
foreign particle and needs to be cleaned right
away. Right after the compressor is installed
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and commissioned, it 1s recommended to
measure the AP of suction filter to ensure the
cleanness of copper tubes in heat exchanger
and other parts in refrigerant pipeline.

2.2 Items to be checked before startup

2.2.1 Compressor

* If the oil is filled up to the top level of oil
indicator?

¢ If the oil heater is turned on before startup?
It 1s recommended to heat up oil for 8 hours
if the compressor has been shut down for a
long time.

¢ [f all manual valves (service valves) for the
inlet/outlet cooling water, chilling water and
refrigerant pipe) have been opened?

¢ [f the capillary tube is distorted or broken.
No damage to the capillary tube 1s allowed?

* If the power cables of motor and discharge
temperature switch have been connected
firmly?

2.2.2 Electrical system

¢ If the voltages and frequencies of main and

control poOwer Sources are correct?

If the insulation resistances of phase to
phase and phase to ground are higher than
10MQ?

If the motor has been grounded and the
motor terminals have been fixed tightly?

If the controller settings are correct?

Warning:

¢ Do not measure the insulation during the
vacuum process and before the completion
of refrigerant fill-up.

* After the refrigerant fill-up is accomplished,
the measured insulation shall be higher than
500M Q ( measured by DC500V ) ; Otherwise
it needs to verify if the system has been
vacuumed to the required level, if moisture
concentration is too high in refrigerant or if
piping 18 leaking and then take corrective
action to solve the problem.

Use DC9V ohm meter to measure the
insulation of motor protection device (PTC
thermistor). Do not measure it by a mega
ohmmeter.
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2.2.3 Piping system

¢ If there i1s any leakage from welded piping

or accessories connected to pipelines of
suction /discharge ends?

2.2.4 Notice in vacuuming process

¢ Use the largest connecting pipe available to
vacuum the system.
Vacuum system
discharge ends.
Try to elevate the surrounding temperature
while vacuuming the system in winter or
cold enviorment.

Do not measure motor insulation during the
vacuuming process. It might severely
damage the motor winding.

*

on both suction and

*

*

2.3 Notice 1n operation

¢ Confirm the rotation direction right after the
startup. Make sure that the suction pressure
shall drop down and discharge pressure shall rise
up gradually. Otherwise shut down the
compressor 1mmediately, change the phase
sequence and then turn on compressor again.

If any abnormal vibration or noise is detected
during the operation, shut down the compressor
immediately and contact Fu Sheng service
representative.

The recommended superheat range of compressor
is 5~10C (R-22/R-134a), 8 ~12°C (R-407C).
Any superheat beyond the range could cause
damage to compressor. The overheat might
become too high while compressor starts under
heavy initial loading. And the high superheat
could cause the motor protection device to trip
the compressor.

¢ Insufficient superheat could cause liquid
compression and result in the damage of
compressor. It also causes low oil level in
compressor, which leads to insufficient

lubrication to bearings.

While the compressor is running in refrigeration
system or located in a high-humidity region, it is
quite possible to find condensed water on the
motor terminals that might cause electric shock
to individual. Applying insulation resin to the
motor terminals can isolate the condensed water
and eliminate possible short-circuit.

In low-temperature environment, the following
actions are recommended to maintain the
minimum pressure deviation above 5 bar.

B Use pressure switch to control the on/off of
condenser cooling fan.
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B Add a pressure-maintaining valve between the
compressor and condenser.

2.4 Notice during factory test

IT 1s recommended to install an extra filter on
the suction end of compressor for factory test
purpose. Remove and clean this filter,
suction filter and o1l strainer after the
compressor has run for 2 ~ 4 hours. Clean up
the pipeline and evaporator. If welding slag
or other particles exist in system, they might
be carried back to block the suction filter.
Eventually, the suction filter could be broken
due to high pressure-drop and then the foreign

particles can enter compressor freely to
damage the motor, bearings, or slide block
etc.

2.5 Recommended control sequence of

compressor loading/unloading

¢ [t 1s recommended to use returned chilling
water or hot water temperature as the basis
of controlling loading/unloading in order to
maintain stable operation.

¢ Assume control setting of compressor is

based on returned chilling water
temperature. If the temperature is above
11°C, compressor runs at 100% loading, if
11~107C, at 75% loading, if 10~9C at 50
9% loading and if below 8°C, compressor
shuts down. If compressor re-startup

temperature is set at 9°C, it will make motor
start frequently. Due to the short re-start
cycle, the accumulated heat 1in motor
winding cannot be removed completely by
cooling system; the lubrication circulation
1s insufficient either. To avoid this situation
happened, set re-startup temperature at 12°C
or above 1s a must.

¢ Before each shutdown, run the compressor
at 25% loading for 20 ~ 30 seconds in order
to ensure that the slide block is brought
back to its initial position for next
unloading startup.

SINCE 1853
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3.0PERATION SPECIFICATION
3.1 Operation range

-10~55C
+ Allowable operating pressure (gauge) :
The maximum suction pressure for R-22,
R-407C: 6 bar 5 R-134a: 3 bar.
The maximum discharge pressure for R-22,
R47C: 25bar; R-134a: 19 bar.

+ Allowable ambient temperature :

¢ The maximum allowable discharge
temperature: 110°C

3.2 Operation limitation

* The start/stop cycle: restart the compressor

at least 10 minutes after it 18 shut down.

The motor start/stop frequency should not
exceed six times per hour.

The minimum operating time after each
startup shall be no less than five minutes.

Before shutting down compressor, energize
the solenoid valve for 25% loading to
unload the capacity for 20-30 seconds to
move the slide block back to 1its initial
position for the next startup. This
guarantees that compressor can be re-started
in the minimum loading state. After
compressor 1s shut down, energize the
oil-heater to keep on heating the
refrigeration oil and make compressor under
standby condition for next startup.

3.3 Power supply

¢ Voltage variation: £10% of rated voltage

2%  of

*

Frequency  variation: rated

frequency

¢ Voltage unbalance between phases:

+2.25%

¢ Current unbalance between phases: £5%
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3.4 Safety device in operation

Ho[v 2 K F & T
item |Safety device Recommended setting

[P TR HSH P ) B ES ]  fRT 25bar
High/low pressure switch The maximum discharge pressure shall not exceed 25bar.
e NN %(?ﬁ fiet PTC 3k

WARRIBIE) e 13055 5 BB 110£5C -

2 |Motor winding protection Trip temperature: 130£57C ; reset temperature: 110+£5C
(connected to PTC ’ - ’ ’ N ’
temperature control module)

PEx ﬁdiﬁ WG T PTC 3

el SPIRIEE 5 110£5°C 5 B % 90+5C

3 |Hieh dlscharge temperature Trip temperature: 110£5°C ; reset temperature: 90+£5C
protection (connected to PTC ’ - ’ o '
temperature control module)

B 1 R R e B [
. , b - s 2o v

= %:fr'*ljé‘uy F“fgw ;j‘l_k[alij‘ﬁ\{ %ﬂf% ﬁgﬁﬁ@[ﬁgﬁﬁ{/{ﬁ% b

4 |Three- phase over-current The setting value can be determined from the maximum
protection relay o .

current indicated in the performance curve under allowable
operation range. Refer to performance data manual.

S [

Phase Inverse protector

o |
Phase Loss protector

SRR
Voltage variation protector

A 15-30sec B IS7F Y ISR PR 00
i VR

g NN F'ﬁEJF?% Time-relay setting: 15 ~ 30seconds.

01l level switch If low-oil-level continuously exists for 15-30 sec,
compressor shall be compulsorily shutted down. Check the
reason for such problem.

iE.[EJt% i %TFFEJ% , Bt S 1~1.5 bar

9 |01l pressure differential I ) .

) . Pressure difference setting: 1~1.5 bar.

protection switch

R [

10 [Minimum pressure diff. in 5 bar
operation

= Note:
HFA FR A 2 5 N Hl £ 85 The above safety devices are the minimum

A 103 4 R -

requirements applied to protect compressor in
operation.

SINCE 1853
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4.5 5

4.1 B3 AE R S 4.1 Electric wiring configuration
f
s HiR! Terminal plate illustrated diagram
‘| ]%7 fflsfﬁﬁ Direct on line

4. ELECTRIC SPECIFICATION

(O 000 O)

O OB II°

JOMIOL /.
@ @ | ©)©) -
IECNCINIC) ORY
S LIr[dlilallel‘Iﬁli o
o| 680 |o
shAh
*Y-ASFf Star delta
(0 000 O) Ry
01 N 50 M7 LLLT712
o @ II)(CT
0 @, o
R @ E : L

LT
T
<

(O 0 O

* 3= # Caution:
LA S R N RS B2 £ )Y The maximxum allowed torque of terminal nuts are:
M12 : 50N-M ; M14 : 60N-M

* SRR P Legend:

1:Motor thermistor PTC

R2:Discharge Temp. thermistor PTC
R-S-T:Power supply
M,S: Start contactors
M.,D: Run contactors

L/N: Phase/neutral 230V(115V) - 50Hz/ 60Hz
11/14: Control circuit(NO)

11/12: Control circuit)NC)

1/2 : Conn. wires to thermistor(INT69)
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H O Pl B AL il Recommended wire diameter table
AL B T A

Wire cross-section| 14 | 22 | 30 | 38 | 50 | 60 | 80 | 100 [125 | 150 [200 | 250 |325 [400 |500
area (mm’)
/UJF_”“E,

Allowable current | 55 | 70 | 90 [100 | 120 [ 140 | 165|190 [220 | 250 (300 | 355 | 415 {475 |535

(A)
L?E:J‘JJ‘ R ® ?ﬁ Pl R60 ~ 29380 - 1 Note: The conductors do not include the

Tl R R B AL

2 Fre

YA@%%V¥F%%$”%ﬁF
F[pLﬁud;4Onmec'J ?y** ’E&@]ﬁ
= UL R I T e ) e oy R
A @ng&@, O yE EL[H“JWE
Moo F\ FATRR R o RNl o ESERES
i wm 1009% bl i 9 Bestifg & - B
T S R G f (2 2.5 ARy
VAR AP A D -

25% (SV1) Y # 7 (starting)

A 32 (A Operation)

neutral line, grounding line or signal line.

4.2 Start-up sequence

While converting Y- A, the magnetic contactor
switchover time should be set within 40 ms.
It 1s necessary to consider the electrical-arc
eliminating capability when setting up the
switchover time. After completing the entire
start-up process, keep an eye on the returned
chilling water temperature. Low returned
chilling water temperature means the system
loading 1s lower than designed capacity. Under
this circumstance, it would cause frequent
startup and shorten compressor’ s operation
lifetime 1f the compressor is running at full
loading (100%) right after the startup. (Refer
to Sec. 2.5: Recommended control sequence of
compressor loading/unloading).

50 % (SV3) fy 75 % (SV2) ’F{T w1 ?5,‘ 5

?;T w1l ?’ i 25%(SV1) ( energized)
(energized) it Bl (de-energized)
3*1sec
4*1sec |
30%3sec
180%30sec
4.3 :E A }%”FL U RE- I 4.3 Notice on using phase-leading capacitor
s ESESEEIR Ry = p 0.5F) > FIlidF ¢ Connect phase-leading capacitor at least 0.5
fgﬁl%g ° sec after compressor start-up.
. fjj[ﬂ‘% [ FPSLES 0.95 - ¢ The upper limit of power factor
compensation 1s 0.95.
. @ig\}am - Fi(Zp) » RTIEEE ﬁl?‘;{:?\l o ¢ Cut off the phase-leading capacitor at least one second

U 56 A e 8 7 i 11 (5 -

27

before shutting down compressor.

¢ Basically the phase-leading capacitor 1is
activated only while compressor 1s 1in
operation.
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4.4 =K I (NFB).V 2 7]
A B R S R 2 B FL’Hf#Ei
£ AF(KVA) ~ g:@‘*ﬁf:r e AT ~ FEEH

{@WE%%%%@’@%%FMfZ@
P H] R Fﬁ““j%ﬁﬁ%#
A B AF TS E R AT -
;RE‘ Iy [‘E[

O RER ATA) =8 @ B % %
(1.5~2.5)x i Fib 8 481 FEp i
L“*’Fﬁ—zﬁfwf“J 71
%ﬁT%?mﬁﬁﬂﬁww’m%mﬂ
AR RO B AT R
%ﬁ&fu Eéf“ﬂwﬁﬁ’ R

IF"[ ETiJ T

A B R AT(A)= ) F i 9 o x

B %‘iﬁﬁ’ﬁ&%ﬁim i+ fg A

& ;E:Fj i mELif I

4.5 BPRGH #IH MC V52 7|

L RO i)
B ;Lﬁkﬂ B 2 ET R AL Fﬁiﬁf_,@
i Ith' I/—k [ EI[J}%%#TFQ, x4 wa
T i ﬂ;ulthgulﬁlﬁﬂj 34T [th=
?@%Exmﬁxl 25043 ¢
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4.4 NFB selection

Selection of NFB is based on the Frame
capacity AF and Interrupting Current AT (A).
After the AT 1is decided, choose the next
larger grade frame capacity AF.

AT(A) = start-up current factor (1.5-2.5) x

motor rated current

Besides, it 1s not allowed to start two or more
CoOmpressors concurrently in a
multi-compressor chiller. To select the AT
under different starting sequence, follow the
formula:

AT(A) start-up current factor x rated

current of the largest motor + sum of all

other motors’ rated currents

4.5 Magnetic contactor (MC) selection

Except the operation voltage and control
voltage, the most important factor in MC
selection 1s the scale of Im (current flowing
through the contacting point). The formula is:
[w= motor’ s rated current x 1.25/y" 3.
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4.6 ”F‘:‘CT‘% ¥ f] Electrical data
m 50Hz
SR, SF series:
B576 Mode SR-1 | SR-2 | SR-3 |SR-434I/11| SR-4 | SR-5/561 | SR-6 | SR-7 | SR-8
SF-50|SF-60|SF-70| SF-90 |SF-120|SF-140/160|SF-180|SF-230|SF-270
YHIES s Nominal HP 50 | 60 | 70 96 125 145 200 | 225 | 267
Zh=F Power (KW) 37 | 45 | 52 72 93 108 149 | 168 | 199
Y UK [ ik Star -LRA (A) 124 | 137 | 188 | 224 276 345 519 | 634 | 692
A fF 58U 1 i Delta -LRA (A) 404 | 438 | 607 717 861 1070 1635 | 1980 | 2247
FEEE RLA(A) 69 | 85 | 96 129 171 203 272 | 306 | 352
AGELE N [ 5o B B Maximum capacity(A)| 48 | 59 | 68 93 123 143 195 | 218 | 256
50Hz| Wire | S
380V|selected| Nominal cross section(mm) 14 | 22 | 30 38 50 60 80 | 100 | 125
NFB AF 100 | 225 | 225 225 400 400 600 | 600 | 600
NFB AT (A) 100 | 125 | 150 200 300 300 500 | 500 | 600
M - D § #8458 75 Magnetic contact current(A)| 50 | 65 | 80 90 125 150 200 | 220 | 300
S §F B8 FEfle Magnetic contact current(A) | 35 | 35 | 50 50 80 80 125 | 150 | 150
SR-H series:
N SR- SR-5/
778 Model SR-1H | SR-2H | SR-3H | 434H |SR-4H | 561H |SR-6H | SR-7H | SR-8H
227570 Nominal HP 60 70 90 108 | 145 | 175 | 225 | 267 | 296
TP Power (KW) 45 52 67 81 108 | 131 | 168 | 199 | 221
Y 3§ 560K [ Fifk Star -LRA (A) 137 | 188 | 257 | 279 | 345 | 445 | 634 | 692 | 850
AFEASEE = Fi Delta -LRA (A) 438 | 607 | 802 | 888 | 1070 | 1434 | 1980 | 2247 | 2647
FE L RLA(A) 85 96 124 | 147 | 203 | 241 | 306 | 352 | 397
EGEGE R | Tt 5 A Bl Maximum capacity(A)| 59 68 93 | 123 | 143 | 195 | 218 | 256 -
50Hz| Wire | ° S
380V|selected Nominal cross section(mm) 22 30 38 50 60 80 100 125 -
NFB AF 225 | 225 | 225 | 400 | 400 | 600 | 600 | 600 -
NFB AT (A) 125 | 150 | 200 | 300 | 300 | 500 | 500 | 600 -
M - D $ #835 F i Magnetic contact current(A) | 65 80 100 | 125 | 150 | 220 | 220 | 300 -
S EP%J%S?#??R Magnetic contact current(A) 35 50 50 80 80 125 150 150 -
SRA, SFA series :
F57 Mode SRA-1|SRA-2 | SRA-3[SRA-434] SRA-4 | SRA-5/561 | SRA-6 | SRA-7 | SRA-8
= SFA-50|SFA-60|SFA-70| SFA-90 |SFA-120|SFA-140/160|SFA-180|SFA-230|{SFA-270
2075 Fy 70 Nominal HP 42 50 60 75 96 108 145 175 225
< Power (KW) 32 37 45 56 72 81 108 131 168
Y $ UK = Ef Star -LRA (A)| 113 | 124 | 137 177 224 279 345 445 634
A JF 78U [ i Delta -LRA
(A) 367 | 404 | 438 563 717 838 1070 | 1434 | 1980
FErE R RLAA) 57 69 85 102 129 147 203 241 306
ggugn) (Maximum
Wire capat;l‘ty(é) _ 40 48 59 72 93 105 143 166 218
50Hz é“j%nﬂlg
380V selected Nominal cross
section(mm) 8 14 22 30 38 50 80 100 100
NFB AF 90 100 | 125 150 200 225 300 350 600
NFB AT (A) 80 100 | 120 150 190 220 300 350 500
M - D f} #d F5if. Magnetic
contact current(A) 50 50 65 80 100 125 150 180 220
S £ #I75 THT. Magnetic contact
current(A) 20 35 35 50 50 65 80 100 150
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B 60Hz

SR series:
B SR-1| SR-2 | SR-3 |SR-434l/11| SR-4 | SR-5/561 | SR-6 | SR-7 | SR-8
Model SF-50|SF-60|SF-70| SF-90 |SF-120|SF-140/160|SF-180|SF-230|SF-270
YFGE ) Nominal HP 60 | 72 | 84 115 150 175 240 | 270 | 320
“li Power (KW) 45 | 54 | 63 86 112 131 179 | 201 | 239
Y $ 550K [ Faf Star -LRA (A) 292 | 310 [ 417 | 471 582 732 - | 1427 | -
A F 559K (= Fik Delta -LRA (A) 930 | 990 |1342| 1460 | 1850 | 2271 - | 4458 | -
JELER RLA(A) 142 | 169 | 198 | 268 354 412 - 630 -
L% P [l B Maximum capacity(A)] 104 | 122 | 143 | 103 | 255 297 - - -
60Hz| Wire |~ S
220V |selected| Nominal cross section(mm) 50 | 60 | 80 125 200 200 - - -
NFB AF 225 | 250 | 400 | 400 600 800 - - -
NFB AT (A) 220 | 250 | 300 | 400 600 700 - - -
M ~ D £ e F%T‘j,’f Magnetic contact current(A) | 100 | 125 | 150 200 300 300 - - -
S $ 4R 753 Magnetic contact current(A) 65 | 80 80 125 150 180 - - -
Y $ 550K = Ffk Star -LRA (A) 167 | 182 | 245 | 265 334 436 678 | 796 | 911
A J5 550K [ i Delta -LRA (A) 533 | 582 | 789 | 840 | 1062 | 1352 | 2072 | 2487 | 2968
L RLA(A) 82 | 98 [ 115 | 155 201 241 322 | 359 | 431
AEABGE R et 5 B Maximum capacity(A)| 60 | 71 | 83 112 147 175 232 | 259 | 311
60Hz| Wire | T BHmE
380Vselected| Nominal cross section(mm) | 22 | 30 | 30 50 80 100 150 | 200 | 250
NFB AF 225 | 225 | 225 | 250 400 400 600 | 600 | 800
NFB AT (A) 125 | 150 [ 200 | 250 300 400 500 [ 600 | 700
M - D 3§ #55 Fifl Magnetic contact current(A) | 65 | 80 | 80 125 150 180 300 | 300 | 400
S 1 #45 Fif Magnetic contact current(A) 35 | 50 | 50 65 80 100 150 | 150 | 180
Y $ 789 (= 75k Star -LRA (A) 144 | 155 | 215 | 241 291 366 586 | 717 | 793
A 35U = it Delta -LRA (A) 460 | 495 | 690 | 747 925 1136 | 1790 | 2242 | 2582
FEEER RLA(A) 71 | 85 [ 100 | 134 177 206 278 | 315 | 373
FAGE R | SR B A Bl Maximum capacity(A)| 52 | 61 | 72 97 128 149 200 | 227 | 269
60Hz Wl re Y s ’if:%;l" IIZ;I
440V |selected Nominal cross section(mm) 14 22 30 38 60 80 125 150 200
NFB AF 225 | 225 | 225 | 225 400 400 600 | 600 | 600
NFB AT (A) 125 | 150 | 150 | 200 300 400 500 | 500 | 600
M ~ D $F #5%5 Fifl Magnetic contact current(A) | 65 | 65 | 80 100 150 150 220 | 300 | 300
S ¥ B3 i Magnetic contact current(A) | 35 | 50 | 50 65 80 100 125 | 150 | 180
Y AR = Fik Star -LRA (A) 125 | 138 | 190 233 293 356 550 | 672 | 733
A B 559K (= 7k Delta -LRA (A) 407 | 441 | 611 | 722 913 1156 | 1730 | 2099 | 2382
oL RLAGA) 69 | 82 | 94 129 169 201 272 | 302 | 349
AR R R Maximum capacity(A)) 45 | 58 | 68 - 122 | 143 | 193 | 214 | 253
60Hz| Wire SO
460V |selected|  Nominal cross section(mm) 14 | 22 | 22 - 60 80 125 | 125 | 200
NFB AF 100 | 225 | 225 - 250 400 400 | 600 | 600
NFB AT (A) 100 | 125 [ 150 - 250 300 400 | 500 [ 600
M ~ D £ e ?:ﬂ,’f Magnetic contact current(A)| 50 | 65 | 80 - 125 150 220 | 220 | 300
S ¥ # ¥ F5if Magnetic contact current(A) | 35 | 35 | 50 - 80 80 125 | 125 | 150
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HAo0Hz

SR-H series:
e
Mode SR-1H|SR-2H|SR-3H|SR-434H|SR-4H|SR-5/561H|SR-6H|SR-7H|SR-8H
2YFGEL 0 Nominal HP 72 84 108 130 175 210 270 | 320 | 355
5k Power (kW) 54 63 81 97 131 157 201 | 239 | 265
Y UK = Fk Star -LRA (A) 310 | 417 | 539 | 596 | 732 982 1427 | - -
AF AU = Ffh Delta -LRA (A) 990 | 1342 | 1631 | 1890 | 2271 3167 4458 - -
%’ﬁt?tﬂ;’f RLA(A) 169 | 198 | 259 302 412 483 630 - -
EGEGE | | S i B Maximum capacity(A)| 122 | 143 | 188 | 218 | 297 351 - - -
60Hz | Wire | L BT
220V{selected| Nominal cross section(mm) 60 | 80 | 100 | 125 | 200 250 - - -
NFB AF 250 | 400 | 400 600 800 800 - - -
NFB AT (A) 250 | 300 | 400 500 700 800 - - -
M -~ D $ #4553 Magnetic contact current(A) | 125 | 150 | 220 220 300 400 - - -
S }}fﬁ%&j%ﬁ?ﬁﬁ Magnetic contact current(A) 30 80 | 125 150 180 220 - - -
Y AR = Fk Star -LRA (A) 182 | 245 | 297 | 345 | 436 570 796 | 911 | 1192
AFUH = Fifh Delta -LRA (A) 582 | 789 | 900 1094 | 1352 1838 2487 | 2968 | 3814
%’ﬁt?tﬂ;’f RLA(A) 98 115 | 148 175 241 280 359 | 431 | 474
EGE R R B Maximum capacity(A)) 71 | 83 | 107 | 126 | 174 204 259 | 311 | -
60Hz | Wire |~ L mHE
380V |selected| Nominal cross section(mm) 30 | 30 50 60 100 125 200 | 250 -
NFB AF 225 | 225 | 225 400 400 600 600 | 800 -
NFB AT (A) 150 | 200 | 225 300 400 500 600 | 700 -
M ~ D £ #8 ’F%(—ﬁ Magnetic contact current(A) | gg 80 | 125 150 180 220 300 | 400 -
S #f i ik Magnetic contact current(A) 50 | 65 | 65 80 100 125 150 | 180 | -
Y F AU [ Fif Star -LRA (A) 155 | 215 | 269 302 366 494 717 | 793 | 1028
A EIR = qu“(, . Delta -LRA (A) 495 | 690 | 817 937 1136 1592 2242 | 2582 | 3290
%’ﬁt%ﬂ, RLA(A) 85 100 | 129 150 206 241 315 | 375 | 409
GEGE R || e 5 AR Maximum capacity(A)] 61 | 72 | 94 | 109 | 149 175 227 | 269 | -
60Hz | Wire |~ L BT
440V |selected| Nominal cross section(mm) 22 | 30 | 38 50 80 100 150 | 200 -
NFB AF 225 | 225 | 225 250 400 400 600 | 600 -
NFB AT (A) 150 | 150 | 200 250 350 400 500 | 600 -
M ~ D £ #E ’F%(—ﬁ Magnetic contact current(A) | g5 80 | 100 125 150 180 300 | 300 -
S Hf i ik Magnetic contact current(A) 50 | 50 | 50 65 100 100 150 | 180 | -
Y AEUH [ F Star -LRA (A) 138 | 190 | 259 296 356 472 672 | 733 | 900
AFEAUH [ Fih Delta -LRA (A) 441 | 611 | 808 940 1156 1520 2099 | 2382 | 2800
Fei Q‘—_qu“(; * RLA(A) 82 94 124 145 201 239 302 | 349 | 402
FAGE R | T B B Maximum capacity(A)| 58 68 90 105 143 168 214 | 253 -
60Hz Wire Y t %%;@Llf}
460V | selected Nominal cross section(mm) 22 22 30 50 80 100 125 | 200 -
NFB AF 225 | 225 | 225 225 400 400 600 | 600 -
NFB AT (A) 125 | 150 | 200 225 300 350 500 | 600 -
M - D f #5 5if- Magnetic contact current(A) | 65 | 80 | 100 100 150 180 220 | 300 -
S %E%J%S?q—ﬂ Magnetic contact current(A) 35 50 50 65 80 100 125 | 150 -
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HAo0Hz

SRA , SFA series:
SRA- SRA-5/
e SRA-1 | SRA-2 | SRA-3 | 434 | SRA-4| 561 | SRA-6 | SRA-7 | SRA-8
Model SFA-140
SFA-50 | SFA-60 | SFA-70 | SFA-90 |SFA-120| /160 |SFA-180|SFA-230|SFA-270
5 7]s Nominal HP 50 60 72 90 115 130 175 210 270
TP Power (KW) 37 45 54 67 86 97 131 157 201
Y 750 [ 5 Star -LRA (A) 254 292 310 398 471 596 732 982 1427
AFE9K (= #k Delta -LRA (A) 814 930 990 1230 1460 | 1890 | 2271 | 3167 | 4458
%’ﬁ’i‘ %"F RLA(A) 120 142 169 213 268 302 412 483 630
HELTEL T F"EYI Maximum
S| capaC|ty 86 104 122 152 193 218 297 351 -
conz| Vire ST ANy
200V | selected cross section(mm) 30 50 60 80 125 125 200 250 -
NFB AF 225 225 250 400 400 600 800 800 -
NFB AT (A) 200 225 250 350 400 500 700 800 -
M ~ D £ 8 it
Magnetic contact current(A) 100 100 125 150 220 220 300 400 -
S H i %’h Magnetic contact
current(A) 50 65 80 100 125 150 180 220 -
Y 5K = Fih Star -LRA (A) 141 167 182 231 265 345 436 570 796
A BUE = F5ik Delta -LRA (A) 459 533 582 714 840 1094 | 1352 | 1838 | 2487
g’ﬁi’ L’v"F RLA(A) 69 82 98 123 155 175 241 280 359
HELTEL T F"EYI Maximum
S| capaC|ty 49 60 71 88 112 126 174 204 259
6oHz| Wire S SELE
3g0v | selected | cross section(mm) 14 22 30 30 50 60 100 125 200
NFB AF 100 225 225 225 250 400 400 600 600
NFB AT (A) 100 125 150 200 250 300 400 500 600
M ~ D 3 8 i
Magnetic contact current(A) 50 65 80 100 125 150 180 220 300
S FpiEs %’T Magnetic contact
current(A) 35 35 50 50 65 80 100 125 150
Y UK [ ik Star -LRA (A) 130 144 155 190 241 302 366 494 717
AFAEEE = Fif Delta -LRA (A) 403 460 495 589 747 937 1136 | 1592 | 2242
L ET RLA(A) 59 71 85 106 134 150 206 241 315
LTl j‘ij iﬂF [ E
el Mammum capacity(A) 43 52 61 76 97 109 149 175 227
6oHz| Wire BT
440v | selected | cross section(mm) 14 14 22 30 38 50 80 100 150
NFB AF 100 225 225 225 225 250 400 400 600
NFB AT (A) 100 125 150 200 200 250 350 400 500
M-D ﬁ?%}%&"rgﬂﬁ Magnetic contact
current(A) 50 50 65 80 100 125 150 180 300
S %EE}%S’F‘L(—% Magnetic contact
current(A) 35 35 50 50 65 65 100 100 150
Y UK (= ik Star -LRA (A) 114 125 138 178 233 296 356 472 672
ABFUE = Frifk Delta-LRA (A) | 370 407 441 567 722 940 | 1156 | 1520 | 2099
%ﬁi’ %JF RLA(A) 57 69 82 100 129 145 201 239 302
AELFEL TFLEI Maximum
EH| capacn 40 48 58 7?2 - 105 143 168 214
comz| Vire YR
460V | selected |  cross section(mm) 8 14 22 30 - 50 80 100 125
NFB AF 100 100 225 225 - 225 400 400 600
NFB AT (A) 100 100 125 150 - 225 300 350 500
M ~ D £ a3 it
Magnetic contact current(A) 50 50 65 80 - 100 150 180 220
S FF ey %’T Magnetic contact
current(A) 20 35 35 50 - 65 80 100 125
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5. eI ATEE R 5. TROUBLE SHOOTING AND
MAINTENANCE PERIOD

5.1 ﬁﬂﬁ 73 T’?E‘?TFIE?H 5.1 Trouble shooting

i fE A kL s

LA E B SUNC RIS 3 R e Lﬁ@*ﬁ@ﬁ%ﬂjﬂﬁﬁ@ﬁﬁ°

Motor winding temperature-protecting switch
1S activated

High compressor superheat due to heavy
loading.

RS

Discharge pressure is too high and causes
overload.

B! (L R -

Motor winding temperature-protecting
switch 1s out of order.

SRR ST

Electric system 1s failed .

B AR T L 3R -

Defective motor winding that causes high
temperature rise-up.

KT e
Modulation (slide) block fails to move
properly

B S T )

Low temperature causes high oil viscosity.
< AU -

Capillary tube 1s clogged.

[?ﬁ%‘?ﬁ [HIRIER IR NN S

he solenoid valve orifice is clogged.
T R LR -

he solenoid valve coil fails.
A 2
F-UBE 'Fﬁ%iﬁ“’éﬁm FIT o

The piston ring is worn out.

-§%W%W$°
1l path 1s clogged.

T TRCA (2 3

O1l strainer 1s clogged.
TR REAEEE T R
Insufficient oil.(low oil level)
a2 Ll T
System temperature switch fails.

ZRN

EELVEP Y- 2B Hp
Unable to start motor or operate

5.

AR R EE AR G R E
;I*J

The slide block cannot return back to
no-load state that results in loaded
startup.

IS -

Voltage 1s too low.

e

Voltage 1s not correct.
Rﬁp@o

Motor fails

A S A
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Phase loss or phase inverse.

35 (AT =) <

Motor protection switch is activated.

o 2 ARG B AL R -

Motor is not connected correctly.
PSS O M ) -
Discharge service valve is closed (high-
pressure switch is activated).

B PR R

Abnormal vibration or noise

B P A R T -
Bearing fails.

fﬁ&‘ﬁﬁ‘[ Sﬁ [iil - A58 FE Y

Inner fixed screws are loosened.

T AR D e g D S R A R

Rotor contacts against the other one or
casing.

e

Oil loss.

IR i R -
Inner parts are loosened.

Fﬁ‘ﬁij‘

EM noise.

FLEPE T .

Foreign particles enter compressor.

PEF Ul

High discharge temperature

BECED
Superheat 1s too high.
TESTH T FTEN
Discharge pressure or loading is too high.
FAr e

Low o1l level.

i A

Bearing fails.

R -

Motor 1s overheated.

AT TR
Compression ratio 1s too high.

EFH S
01l loss

EEUE TR R EN B 2 0 98
[FIWEIT\ €.

Insufficient superheat and too much liquid
refrigerant returning to compressor cause
poor oil circulation in system.
AR TR P AR
Low demgned flow velocity causes poor
oil circulation.

s AR S R e R T A B

.@wﬁﬁi”%?%ﬁﬁﬁ“

Piping 1s too 1ong or 011 1s accumulated at
elbows of piping system, which causes
insufficient oil. Need to charge more oil.
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5.2 Recommended maintenance period

E?Jj [l Time
1000hr | 2500hr | 5000hr | 10000hr | 15000hr | 20000hr |25000hr {30000hr

JEHET Ttem
% S
Electrical AN A AN A JAN A A
insulation
VT VRl AN A
Oil strainer
S 5 TR N
Suction filter
AR AIO AIO AIO
Lubricant
i & A A A
Oil level
P=E i
Vili[ratioji/noise A A A
Pg’}?léfhfﬁﬁ%@ﬁ“
Suction/discharge AN
end’ s pad
Wi AIO
Bearing
%EE?‘J“E"?WE@ A
Leakage
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After a long period of shutdown, an electrical insulation check should be

conducted before new operation.

L PSR R VAT S R A I SR B IR i R
l—ﬁ«é‘éﬁﬁﬁl?’( ’ pj;%t[“ ! s

Manually check vibration and noise. If abnormity 1s found, contact Fu Sheng service department.
B Ei %ZFIE’%{#.&S; HE T PR o T &ﬁ% [k AP

Conduct a pressure test on compressor after each overhaul to ensure no any leakage 1s occurred.
RSB R RS [ R R B D O i

Replace all bearmgs concurrently instead of part of them.

R 2 i o R
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5.3 Handling a burnt out motor

If the motor i1s burnt out, disassemble the
compressor, recycle the dirty refrigerant and
replace the dryer filter (before the new
compressor 1s installed, vacuum the system
and charge with nitrogen first to block it out
from ambient moisture). After making test
run to the new compressor for one hour, stop
it, replace new refrigeration oil & dry-filter
and make another one-hour run to confirm
whether the system purity and oil are well
qualified. If not, repeat the above procedure
t1ll acceptable.

5.4 Notice on pump-down

* Do not conduct pump-down during the
standard control process unless it is really
essential to shutdown for making inspection
or maintenance,

* Keep monitoring the discharge temperature.
Once the discharge temperature switch 1s
activated, stop pump-down at once.

¢ The minimum pump-down suction pressure
shall be 0.5 bar (gauge).

6. APPLICATION

According to the allowed operation range of

Fu-Sheng compressor, the operation
condition under air-cooled or heat-pump
applications 1s more critical than

water-cooled one; the loading of the former
condition 1s about 15%-30% higher than the
later one, which would make discharge
temperature, motor winding temperature and
o1l temperature high. To let compressor run
normally, it s essential to install liquid
injection system or oil cooler to get
additional cooling to the compressor.

6.1 Liquid injection

Inject some liquid refrigerant directly into

the compression chamber or compressor
suction end to reduce the discharge and
motor winding temperature. When the

discharge temperature is up to 100°C, the
temperature switch sends a signal to the
solenoid valve to let the liquid refrigerant
enter compression chamber or motor suction
end through the solenoid valve and throttling

SINCE 1853
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Danfoss TEAT?20 > Alco series

I BEGARR

R

Discharge temp. switch

TR Solenoid valve

device. The latent heat of refrigerant
provides required cooling capacity to cool
down the compressor when running at critical
condition. If a thermal expansion valve is not
specially designed for the liquid injection
application, a solenoid valve is required to
control the open/close of the expansion valve
and make the system stable. It s
recommended to use specific expansion
valves (ex. Danfoss TEAT20, Alco series 935
or Sprlan Y1037, etc.) to control the liquid
injection. Illustrated piping layout 1is
shown below.

~—— WHRBRE Liquid line

=

—HO

H

S R é;%
Connected to compressor

e

wilgRE | ——— e

Refrigerant expansion device

ke iES S e

w
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Liquid injection layout
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6.2 Oil cooler

Under air-cooled or heat-pump operation,
it" s essential to add oil cooler, particularly
when the discharge temperature 1s over
100°C . The required outlet oil temperature of
oil cooler is 50°C~70°C, which varies
according to the ~cooler «capacity and
compressor operation condition. The
recommended o1l cooler capacity is shown as
follows:

B Model SR-1H)~SR-3(H) | SR-434(H) | SR-4(H)~SR-561(H) | SR-6(H)~SR-7(H)| SR-8&H)
i AT B
O1l cooler cipacuy (kW) 14 18 28 35 49
BT Model SRA-1~SRA-3 SRA-434 SRA-4~SRA-561 SRA-6~SRA-7 | SRA-8
3El¥ﬁ 'F}HFE“’  El
O1l cooler capacity (kW) ? 12 18 23 32
g EWE'HL}[EEEJJ; H i %JFF[ =3B T If the oil temperature is too low, install an
i Ak o1l bypass valve or mixing valve (mix up
|+ X 'l cold & hot oil). The oil cooler can be cooled

{Elyhjrf E‘lgﬂ[ F&J ﬁ”hj F[[EUSFAEHJ £ R
E[iz’t 15 5 F[ [BE3 J\‘HJ AllE =757 e %\
i ﬂﬂ?ﬁ“{; E 1“:1 FaR: dE[ B (RN R

¥ 0.5bar)* I') ﬁ)j‘f ﬁﬁjﬁgﬂltj iﬂviﬁll
R A S R
ﬂfﬁé’ iHlap] s BaE 70°C > ;IJ;EQ[F&JTJFJQF filr 3 H
153 F[ 3T (&
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down by air, refrigerant or water. No
matter what cooling method is applied, the
maximum pressure drop through the oil
cooler shall not exceed 0.5bar. Higher
pressure drop could lead to malfunction of
capacity control and insufficient lubrication

of bearings. Open the bypass valve if the

discharge temperature is lower than 70  to
bypass the o1l back to compressor.
Otherwise, close i1t to lead the oil into oil
cooler.
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6.3 Thermal storage system

For air conditioning system the evaporating
temperature is about 0~5 ; however, it is
about -5 ~-15 in thermal storage system,
which would cause higher compression ratio.
The compressor might be tripped due to high
discharge temperature by the protection
device. Therefore, a liquid injection
system or oil cooler i1s recommended to
maintain normal discharge temperature.
Except the temperature control switch,
anti-freeze switch, low-pressure switch,
unload controller and expansion valve have
to be adjusted, adding a 2" oil separator is
helpful to provide better oil return effect.
The returning oil pipe of separator shall be
connected to the low-pressure side of
compressor.

6.4 Economizer

The principle of economizer is similar to that
of two-stage compression. It can increase
the efficiency of compressor especially under
high compression ratio condition. The flash
tank and liquid sub-cooler system layouts are
illustrated as follows:
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7. PRODUCT SCOPE
7.1 Fittings specification

7.1.1 Solenoid valve

The standard control voltage 1s 220V.
Other voltage 1s available on request.

7.1.2 Oil Heater

* Model:
150W and 300W; Standard Voltage: 220V.
Other voltage i1s available on request.

¢ Insulation value:
S50MQ or above measured by 500VDC
Mega-ohmmeter.

7.1.3 Oil level switch

¢ Insulation value:
10M Q or above measured by 200VDC
Mega-ohmmeter;

¢ Maximum allowable voltage: AC230V

¢ Maximum allowable current: 0.5A

* Dry contact, High level remain close while
open at low level.

7.1.4 PTC control module of motor and
discharge temperature: INT69

* Voltage:
230V, 1 phase (115V is available on
request )

* Relay:
AC240, 2.5A, 360VA, SPDT, auto reset.

7.1.5 PTC thermistor of motor winding
protection

* Maximum allowable voltage for measuring
resistance: DC 2.5V ;

¢ Resistance under ambient temperature: less
than 750Q) ;

¢ Insulation strength: 600VAC.

7.1.6 PTC thermistor for discharge
temperature protection
* Maximum allowable voltage for measuring
resistance: DC 2.5V;
* Resistance under ambient temperature: less

than 5500 ;
¢ Insulation strength: 600VAC

sssssssss



7.2 el [ P A 7.2 Fittings list

il {% € 7 Description

B

L

%] Model

SR(A)

SR-H

SE(A)

PEx F B~ B
Discharge flange, ga ket and flange plate

—_

<

\Y

W - B4 - Y Suction flange, gasket and stopper

2% 5 R0E B Suction filter

aBicH 3’%3# Oil strainer

RS [ EpE

M)

olenoid valve ( plecﬁ f (startup and capacity control)

Ro 2L R 5B Motor winding temperature protector

{17 1 Refrigeration oil

3ﬁ[ JIEYE Oil heater

O [0 [J|O\| D [

I B R Oil level switch

—
(e}

PRl 1 #% 1| [fi  Discharge temperature protector

—_
—_

I3 Oil drainiﬁg valve

TESH 2 A< AN 8 T

Economlzer 1nJect10n port-compression chamber

—
\o)

—_
(U8

o 32 T YR S [ L1qu1d injection port - motor side

| € | €| <K<K |<K] < |||

| < | K[ <K<K K KK

._
N

I ?}H 28 9 4 3 & External oil cooler connecting port

—
()

7 ) B 4 Non-asbestos gasket

—_
(@)

PEx if‘*'.} LP[H[ [l Discharge check valve

»—~
-
R

’5‘
\

5 fi b = [ Discharge safety valve

—
(0]

_‘_.—«_.

£ 3 ﬂﬁ ﬁﬁ,\lﬂ’rﬁé’ Suction service valve

5
*‘ H *‘ LT

5 Jﬁﬁ ﬁﬁ,\J #r[kl Discharge service valve

\®)
()

[ Rfi‘ Anti-vibration pad

??_&{LJ &%PE[,:H- FI T cEIET
1

Liquid refrigerant injection capillary tube

(\&)
—

> DD PP <<

> (DI <|<|<|<| < |<|<|<|<|<|<| < |<|<]|<

> DD D <] <

PR AR s R

Vv : Standard, /A\: Optional, —: Not apphcable
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7.3 H 7.3 Lubricant
HCFC/R-22

ik €78 Lubricant

TR f
Lubricant characteristics CP-4214-150 | CP-4214-320 | SUNISO SUNISO
4GSD 5GSD

iﬂz—:; (viscosity) cst@40C ASTM 168 208 549 94 6

iﬁ’iﬁ (viscosity) cst@100°C

32 597 7.78
ASTM D445 202

iﬁ@ fﬁ@(f (viscosity index) 150 149 0 37
ASTM D2270

béég%ﬁg;(f)lc weight) ASTM Lol 105 0916 0018

gfﬁh&ﬁ (Flow point)("'C )ASTM |, 35 35 975

E% 2} %!KFlash point) ('C ) ASTM 290 271 188 208

Fﬁ%ﬁ{gﬁi@ (Voltage strength) 120
(kV) ASTM D877 : 42.5 >30 >30

HFC/R-134a/R-407C

VST R 1 Wiy €775 Lubricant

Lubricant characteristics SOLEST-68 SOLEST-120

iﬁi"} (viscosity) * cst@40C
ASTM D445 66.3 127.7

iﬁi"} (viscosity) * cst@100°C

ASTM D445 8.9 12.7

iﬁ’iﬁ ?ﬁ@?{visoosity index)

ASTM D2270 108 20

F=F1(Specific weight) ASTM

DA05) 0.957 0.951

i fRiElow point) (°C ) ASTM

D97 -43 -33

LikE %#KFlash point) (°C ) ASTM

D9 263 251

i EEEIRE (Voltage strength)

(kV) ASTM D877 94 470

sssssssss
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7.

4 e i

7.4 Noise level

SR Sound pressure level (dBA)

Model

Hz SR-1 SR-2 SR-3 | SR-434 | SR-4 SR-5 SR-6 SR-7 SR-8
50 354 29.5 32.8 31.7 30.3 36.4 333 32.7 40.8

63 42 36.1 41.9 40.9 34.2 45.6 38.3 34.7 46.7

30 44.2 40.8 524 437 35.8 48 37.6 39.5 39.5

100 46.6 41.3 47.6 448 40.6 50.2 40.6 41.8 42.1

125 54.6 443 49.6 474 44.5 53 46.7 48.1 49.4

160 533 49.2 52.6 55.8 54.1 49.6 46.9 45.1 50.1

200 54.3 52.6 55.6 53.9 50.4 50.2 54.7 54 58.9

250 55.2 57.7 54 60 65.8 61.9 79.3 711 78.9

315 58.1 57.9 53.3 57.9 56.5 57.9 58.6 58.2 82.3

400 62.1 60.1 60.1 63.8 57.2 59.1 64.5 57.9 78.9

500 62.2 68.7 68.7 66.8 74 71.8 72.1 64.4 79.7

630 62.1 62.3 66.9 67.5 68.7 63.9 67 66.7 69

800 65.3 69.7 69.6 73.8 71.6 72.4 72.5 74.6 79.8
1000 70 70.6 71.2 75.6 76.8 68.1 69.7 824 83.4

1250 70.9 76.2 73.5 73.9 75.1 73 75.8 73.5 81
1600 67.3 69.6 71.4 74.3 73.5 69 69.9 68.4 74.8
2000 64.2 64.1 63 73.6 78.1 81.5 79.3 72.4 75.9

2500 61.2 63.8 65.3 68.7 70.6 69.2 70.6 70 75
3150 60.2 58.2 61 64 64.8 62 65.7 61 62.4
4000 59.7 56 56.1 58.9 58.6 60 64.3 59.2 60.8
5000 56.1 58.6 51.9 60.7 56.5 61.1 60.1 58.5 68.7
3600 54.5 56.4 48.4 55.8 52.9 58.1 57.9 54.7 58.9
8000 51.1 5.7 45.3 52.9 51 54.8 53.9 52 57.6
10000 46.2 48.6 42.4 49 47 52 49.7 47 54.5
12500 444 48 40.3 47.7 44.5 46.5 459 42.7 48.8
16000 41.4 46.1 384 35.6 40.6 40.1 43.1 38.8 474

20000 38.4 394 34.9 39.8 37.2 347 39.2 33 55
Affl(overall dBA)| 76.50 | 79.57 | 79.06 | 82.11 83.72 | 84.36 | 84.66 | 85.09 | 89.92
ogﬁﬁffgﬁﬁiﬁﬁ%ﬁg Im S 3F) B o SETdEL P {F Yﬁ * The abo_ve 1/3 octave daga are based on
EEIE R SOC LBRHE R 0°C . condensing temp. at 50 C , evaporating

o 5PN R-134a ) W R40TC Y 1 i 5
M R [ +2 dBA T

o 15 F AR YE AL BUISO2151.

temp at 0°C and measured 1-m from the
compressor with R-22 refrigerant.
¢ For all other compatible refrigerants such

as

R-134a,
conditions
range,

the

R-407C
within
sound pressure

within £2dBA.
¢ The above data was measured according to
ISO2151.
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and other

working

the allowed operation

level

varies
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7.5 R I
7.5.1 SRS L

7.5 Dimension diagram

7.5.1 Compressor outline dimension

Unit: mm
B N

1Jr/l\i/ﬁfode?J b Dimenjsion A B ¢ b E F ¢ i ! ! £ M L

SR-1(H),SRA-1,SF(A)-50 440 | 230 | 170 | 520 | 594 | 1336 | 578 | 260 | 448 | 24 | 235 | --- | 405
SR-2,3(H),SRA-2,3, 460 | 232 | 188 | 518 | 594 | 1451 | 629 | 317 | 455 | 24 | 235 | --- | 485
SE(A)-60,70 460 | 232 | 188 | 607 | 594 | 1515 | 677 | 317 | 455 | 24 | 235 | --- | 485
SR-434(H),SRA-434 633 | 250 | 250 | 679 | 632 | 1440 | 634 | 420 | 277 18 | 300 | 699 | 358
SF(A)-90 633 | 250 | 250 | 679 | 632 | 1489 | 719 | 420 | 277 | 24 | 300 | 699 | 358
SR-4(H) 817 | 315 | 225 | 751 | 840 | 1625 | 749 | 302 | 480 | 24 | 728 | 487 | 542
SRA-4 753 | 315 | 225 | 753 | 667 | 1557 | 749 | 302 | 394 | 24 | 325 | 487 | 478
SE(A)120 753 | 315 | 225 | 715 | 667 | 1601 | 749 | 302 | 430 | 24 | 325 | 487 | 478
SR-5,561(H) 817 | 315 | 225 | 751 | 840 | 1657 | 749 | 334 | 480 | 24 | 728 | 487 | 542
SRA-5,561 750 | 315 | 225 | 753 | 672 | 1589 | 749 | 334 | 394 | 24 | 325 | 487 | 475
SF(A)140,160 750 | 315 | 225 | 742 | 672 | 1633 | 749 | 334 | 430 | 24 | 325 | 487 | 475
SR-6(H) 860 | 340 | 255 | 754 | 866 | 1722 | 848 | 284 | 561 | 26 | 754 | 530 | 577
SRA-6 817 | 340 | 255 | 7757 | 667 | 1724 | 848 | 284 | 480 | 26 | 325 | 530 | 513
SE(A)-180 817 | 340 | 255 | 714 | 667 | 1734 | 848 | 284 | 480 | 26 | 325 | 530 | 513
SR-7(H) 858 | 340 | 255 | 754 | 866 | 1753 | 848 | 319 | 561 | 26 | 754 | 530 | 577
SRA-7 814 | 340 | 255 | 757 | 672 | 1759 | 848 | 319 | 480 | 26 | 325 | 530 | 510
SF(A)-230 814 | 340 | 255 | 714 | 672 | 1769 | 848 | 319 | 480 | 26 | 325 | 530 | 510
SR-8(H),SRA-8,SF(A)-270 930 | 310 | 285 | 771 | 747 | 2023 | 903 | 372 | 675 | 26 | 325 | 595 | 570

I B T hh 3 -

The specification is subject to change without notice.
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SR-4,5,561,6,7(H)

SRA-4,5,561,6,7
SF(A)-120,140,160,180,230

SR(A)-8(H), SF(A)-270

SINCE 1853
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7.5.2 %%%’TFEJ Ny 7.5.2 Service valve dimension

]

Iispiil
“ H

4-Thole on
PC.D K

oy

oy

=)
B
H
Fﬁ%'ﬁ‘f&] Service valve
Unit: mm
BIZY Type 1-5/8" 2-5/8" 3-1/8" 3-1/2" 4" 5"
A 42 2-5/8" 3-18" 3-1/2" 4" 5"
B 49 71 89 101.5 114.5 131
C 54 64 85 98.6 111.1 126
D 70 81.5 105.5 115.5 130 130
E 8 10 8 8 5 4
F 105 118 147 190 210 294
G 110 137 166 185 205 224
H 254 310 355 420 450 429
I 81 110 142 155 169 230
J 13.5 18 18.5 17 20.5 18
K 89.8 110 140 152.4 173 194
FJZ' Type P S g Bi&] Suction service valve P il Discharge service valve
SR-1(H)
SR-2(H) 2-5/8" 1-5/8"
SR-3(H)
SR-434(H)
SR-43411(H) 3-1/8"
SR-4(H) 2-5/8"
SR-5/561(H) 4
SR-6(H) 3-18"
SR-7(H) 3-1/8"
SR-8(H) 57 4
SF(A)-50 2-5/8" 1-5/8"
SF(A)-60
SE(A)-70 3-1/8" 2.5/8"
SF(A)-90
SF(A)-120 R e
SF(A)-140/160
SE(A)-180 g0 A
SE(A)-230
SE(A)-270 N/A 5"

SINCE 1853
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7.5.3 ¥ B N

7.5.3 Discharge flange dimension

Unit: mm

EI9E Model A B C D E F G H P.CD
SR(A)-1~3(H), SE(A)-50 46 41.5 58 70 6 15 26 - 90
SR(A)-4,5,561(H)

SF(A-60/70 71.2 66 90 110 6 24 40 140
SF(A)-120/140/160 92.5 90 - 130 6 26 45 170
SR(A)-8(H), 180/230 115 100 130 140 6 - 90 - 170
SR(A)-434(H), SF(A)-90 76 67 60 90 6 20 20 60 110

[ha]
~ 1y
D
C
[N : I
o) ] | |
[ I [
= \( ] |
‘ B
| A
P.CD

PHEE B Discharge flange of SR(A)-4~7(H), SF(A)-60,70,120,140,160
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P.CD
PEx i [# Discharge flange of SR(A)-434(H), SF(A)-90

P.C.D

D

3% B Discharge flange of SF(A)-8H, SF(A)-180/230
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7.5.4 & %2 NS

6.Suction flange dimension

B Model A B C D E F G H P.CD
SR(A)-1~3, SE(A)-50 65 54 50 98 5 20 25 40 130
SF(A)-60/70 90 30 75 98 5 20 25 35 130
SR(A)-4/5/561/6/7(H) 112 92.5 90 145 6 26 33 48 185
SF(A)-120/140/160/180/230 130.7 142 110 145 6 18 26 50 185
SR(A)-8/SF(A)-270 140 131 126 211.5 9 35 30 80 260
SR(A)434/SF(A)-90 93 80 76 110 5 35 73 - 140
D
C
2
| 1
[' T T
J I. T T [
T (:J‘l Ll J
P.C.D
S e ion fl f SR(A)-1~3(H), SF(A)-50~70
&R Suction flange o (A) (H), SF(A)
D
C
|
PO L]
- I S S S N
e I I J'_____'_____l ‘If 1 I
B
A
f - 1
P.C.D

23 3E B Suction flange of SR(A)-4~7, SF(A)-120~230
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G

C
[ |
|I|II II|II
N Ll
O — A
| i
)_ ________
B
A
P.CD

EREER Suction flange of SR(A)-434(H), SF(A)-90

5 ER Suction flange of SR(A)-8(H), SF(A)-270
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7.6 3ETHL g R 7.6 Range of operation

Q
§
g
<
;:
Evaporation temp. ¢ c
1. (X,Y) &= 1. (X,Y) indicate:
X: B2k 58 By Bar(a) X: Evaporating pressure Bar(a)
Y: Ehi5EEES]) Bar(a) Y: Condensing pressure Bar(a)
2. F U ET RSP 2. Range of application :
B e T e Area ] :
A S o 57 5l A R Allowed operation range without additional
cooling device.
B Ik 11 - Area II :
e S ?fﬁ’TEﬁ SECRHL U H (e [ (= WY5ET Allowed operation range with additional
E%EEQ%T"JD It Iﬁﬂ Yﬁ ﬁﬂ). cooling device.

sssssssss
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Condensing temp. ° ¢

Evaporation temp. ° c

1. (X,Y) &= 1. (X,Y) indicate:

X: HbZk 38 HE<]) Bar(a) X: Evaporating pressure Bar(a)

Y: G EEES] Bar(a) Y: Condensing pressure Bar(a)
2. SE L RSP 2. Range of application :
Tk e T Area ] :

T B Zo 5 3R gl R Allowed operation range without additional

cooling device.

[ Ik 11 - Area Il :

LA Bl ??’Tﬁﬁ SETHEL U M (e dy R (R B30 Allowed operation range with additional
3@%?3[[ It ﬁﬂ ‘h’—] F}H). cooling device.

sssssssss
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Condensing temp. ° ¢

Evaporation temp. ° c

1. (X,)Y) JJz=: 1. (X,Y) indicate:

X: Eh 738 B« Bar(a) X: Evaporating pressure Bar(a)

Y: Eh {47 EEES ) Bar(a) Y: Condensing pressure Bar(a)

[l_ﬂ.ﬂlﬁc“[zﬂ EMLIR 2. Range of application :

[ iga Area I :

’Eﬁnﬁ*ﬁ&; = SET L A R Allowed operation range without additional

cooling device.

B Ik 11 - Area II :

B B ?TE’TEJJ‘ e E g (erw E (< Y30 Allowed operation range with additional
3@3: RN jﬁﬁ h’] F[H cooling device.
3. ﬂk Lk {ﬂ FEE R T & %Ttﬁ Ft g F 3. Calculation based on dew point
. temperature.

sssssssss
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FU SHENG INDUSTRIAL CO., LTD.

60 KWANG-FU RD., SEC 2.
SAN CHUNG CITY 241, TAIPEI COUNTY, TAIWAN R.O.C.

TEL:+886-2-2995-1411 Website:machinery.fusheng.com
FAX:+886-2-2999-7256 E-mail:machinery@m.fusheng.com.tw
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