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Preface

From air conditioning systems, hi tech
clean room, climate control room to food
refrigeration systems, Fu Sheng screw
refrigerant compressors have been the
best choice of various application
systems.

In order to meet demands for various
working condition from clients, Fu Sheng
"BSR-V

series of screw refrigerant compressors

has particularly developed the

to satisfy each client's unique application
condition and design specification. With
BSR series chiller makers can easily
optimize their chiller performance and
conformity to the environmental
protection requirement of high energy
efficiency.

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.

In order to satisfy our client’s prospect
of compressors with high quality and
efficiency, Fu Sheng Co. has invested
significant resources to introduce the
state-of-the-art screw rotor grinding
machines and coordinated measuring
machines in the production process.
Our motto is to provide our value

customers with screw refrigerant
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compressors bearing better
competitive edge, performance and
quality to increase satisfactions from

customers or even to.

This instruction manual is prepared to
ensure that users can operate or
TBSR-V. inverter
screw refrigerant compressors
correctly. Reader will find BSR-V

series information about the features,

install Fu Sheng

the principles of compressor,
installation, operation, trouble
shooting, and limitation in operation.
Please read this Manual carefully and
follow the notes and specification
illustrated in this manual before
operating the compressors.

Should you have any questions or
need any help, please do not hesitate
to contact us. We will provide you with

assistance and answer immediately.
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|. FEARURES OF "BSR-V, SERIES

Mechanism:

Newly asymmetrical rotor profile,

best tooth ratio 5:6, the

compressor provides high

efficiency in operation.

Precise cases and rotors are

machined in a climate control

room

B New generation rotor profile
provides high rigidity.

B Professional manufacturing
technology ensures high

accuracy quality.

High efficiency electrical motor

B Built-in 3 PTC thermistor
sensors to protect motor from
damage.

B Special designed passage to

increase motor cooling effect.

B High quality insulation material to
cope with inverter application.

Long service life of bearings with

sufficient lubrication.

B Five axial bearings provide
more durability.

B Built-in oil channel provides
perfect lubrication.

B The bearings are suitable for high
temperature & high speed

application.
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Excellent performance on low

vibration and discharge pulse.

B Every rotor is tested by a
strictly dynamic balanced
test to achieve lowest
vibration

B Special design for discharge
channel to perform lowest
current disturbance.

Built-in high efficiency oil

separator with large filtration

area.

B Innovative design of oil
separator.

B Equipped with high

efficiency oil filter.

Inverter capacity control

B Using inverter to replace
slide valve capacity control.

B High efficiency on IPLV /
NPLV.

Easy for installation

B Suction port can be rotated
to different piping angle.

Electrical control and protection

device.

B PTC thermal sensor is used
to protect compressor from
damage due to high

discharge temperature.
B PTC motor thermal sensor is used

to protect motor from damage.

B Oil level protection
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Standard fittings

Discharge check valve is
used to protect compressor
from reverse rotation.

Oil sight glass is used to
check if oil level is enough
or not.

Oil level switch is used to
protect compressor from loss
of lubrication.

Oil heater : to makes sure
that refrigerant will not be
dissolve into oil.

Oil drain valve

Precise oil filter

INT 69 motor protector.
Reserved liquid injection
ports at middle pressure side
and low pressure side
Economizer connection

flange

Complete optional fittings:

Liquid injection solenoid
valve.

Suction stop valve.
Discharge stop valve.
Liquid injection capillary.
Anti-vibration pads
Safety valve

Economizer adapter.
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1.1 Superior compact structure
Compressor structure is showed as
Figure 1.
® High strength design
Casing is the major component of
screw refrigerant compressor. The
casing of BSR-V is fully complied with
PED requirement.
® High precision
To reach high operation efficiency, the casing
is processed by precise machining centers
and inspected by a coordinate measuring
machine to make sure that the requested
precision and quality can be retained in the
compressor.
® Double-layered design
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.
1.2 Rotors
B Optimization
Fusheng compressor adopts the latest
multi-national patented asymmetric rotor
profile (tooth ratio 5:6). The rotors are
machined by advanced CNC grinding machine

to reach their accuracy and quality.

® High efficiency

keep their best clearance and achieve

highest efficiency.
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1.3 Bearing

® Long service life

High-precision large-sized 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 is running, lubricant is
injected into all bearings due to
pressure difference.

The high accuracy bearings will
overcome the high temperature, which
caused by high rotation speed in
inverter application. And also could
work well without oil cooler to save
customer’ s cost for oil cooler.

1.4 Suction filter

® Large suction filter leads to low
pressure drop.

® Reliable and safe protection

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. We recommend
dismantling and cleaning the filter
completely shortly after the
commission of compressor to ensure
the ongoing normal operation and
prolong operating lifetime.

1.5 Oil filter

® Precise filtration
Oil filter is located in oil tank under
the compressor casing. Any oil that

passes through bearings and rotors

10
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must be filtered and purified in
order to prevent foreign objects or
steel chips from entering and
causing damages to the parts.

1.6 Driving motor

® Equipped with a special designed
high-efficient, two-pole,
three-phase, inverter motor. The
motor can remain in high efficiency
under different speed.

® With built-in PTC thermistor INT69
electrical protection module to
monitor the winding temperature of
compressor motor closely, the
compressor is insured to run under
normal condition.

1.7 Oil separator

® The internal of built-in oil separator
utilizes three-stage filter
mechanism with high-density filter
element to achieve optimal oil
separation effect and its efficiency
is higher than 99%.

® For an external oil separator, we
suggest using Fu Sheng designed
external oil separator to prevent the
overloading of internal oil separator
while frequency is over 60Hz. The
oil separation effect will be higher
than 99% while two oil separators
working together during the

operation of high frequency.

1.8 Capacity control by an inverter

® The capacity control becomes easy
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as an inverter compressor is used.
The traditional slide block capacity
control is removed and the oil
circulation control also becomes
simple.

The inverter compressor can bring
the best part load efficiency to a

chiller system.
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|| B SEIR T D BB AR & specification of inverter screw refrigerant compressor
1. & f* Specification

R Series BSRxxx-WAV
A Model 213 216 311 314 316
B E 70Hz 3
Displacement m~/hr 216 258 318 403 475
V= 30Hz 3
EAE® Displacement m°/hr 84 103 127 161 190
7N
specificaiton Reflngﬁeirant R134a
Eich: o =1, Mm@, BESE
Motor model 3 phases, 2 poles, Induction motor
HEER
Rated voltage v 380
XE 5H 2
BiE Rated frequency Hz 70
Motor Startﬁ BIBEERRE Inverter start-up
RERE N
Protection devices BiEZESBRE Motor PTC thermistor
Recommended supplier #3Z E Delta Electronics
Eﬂ%/ \EIJ —
Recommended series 380V =#d, 3 phases, 380V
g Bilk 7
Recommended series VFD370F |VFD-450F | VFD-550F| VFD-750F | VED-750F
!
E)qmum olftput 0100 | 70 70 70 70 70
Frequency
ﬁﬁ& T I} %‘;—L
Maximum VOIEage 0101 | 60 60 60 60 60
Frequency
MaX| Jtpuﬁoltage 0102 380 380 380 380 380
HI TE L[ rLI:Jg
Mid- FJOI tFre_q_eme 0103 45 45 45 45 45
S5 4 L[r;&l‘ _L
BiRwR [Tl Eee 0104 285 285 285 285 285
Inverter |\/|Id -paoin Vo age
[T
Minimum O’utput FEequency 0105 12 12 12 12 12
B SESE
Mmmurf uiput oltage 0106 6 76 76 6 76
TG
Upper Bound Frequency 0107 70 70 70 70 70
Rt ES
Lower Bound Frequency 0108 30 30 30 30 30
F)J I ]T E
Accelerauon jlme 1 0109 6 6 6 6 6
By Y@ E
Decelerangﬁn ime 1 0110 6 6 6 6 6
e s
Forward/Reverse Enable 0204 01 01 01 01 01
RS
Full-load Cuﬂrerﬁt of Motor 0702 92 88 90 81 97
sk O R~ Inch 2-5/8" 3-1/8"
Suction size (mm) (66.67) (79.37)
PRORSY Inch 1-5/8" 2-5/8"
Discharge size (mm) (41.27) (66.67)
L bar(G) 42
Liquid pressure test
S NEER W 150
Oil heater
e RExXE .
Qil charged Liter 11 13
=
Weight kg 481 486 600 609 615

13
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R%l Series BSRxxx-WAV
A Model 321 | 323 | 324 | 326 | 413 | 415
BE 7oz m¥hr | 503 | 553 | 614 | 661 | 776 | 866
EA Diéési;;:srggﬁt m¥hr | 201 | 237 | 263 | 283 | 333 | 371
specificaiton Reflr}jgerant R134a
Eicka =, Wil BEEE
Motor mo!del 3 phases, 2 poles, Induction motor
RategEvol?ﬁge M 380
BiE Ratea%elzaljency Hz 70
Motor Eﬁ?{frti BIERRE Inverter start-up
Protﬁ%ﬁ%vices BESHERE Motor PTC thermistor
Recommenndnednsupplier £3ZE Delta Electronics
Recomm‘gn’d‘ﬂ series 380V =148, 3 phases, 380V
Recomﬁ%ﬁ series VFD90OF |VFD1100F|VFD1100F|VFD1320F\VFD1600F\VFD1600F
M ﬁﬁg&put 0100 | 70 70 70 70 70 70
Fggue{njc\:y
M um/VoIEage 0101 | 60 60 60 60 60 60
Frequency
Maxmfulm L“jtput Voltage 0102 | 380 | 380 | 380 | 380 | 380 | 380
Fec g d;?ﬁjﬁiﬁcy 0103 | 45 | 45 | 45 | 45 | 45 | 45
lﬁﬁt‘ﬁ |\I/|[|F§ ﬁflgﬁil ge 0104 | 285 | 285 | 285 | 285 | 285 | 285
Mimrﬁ%lrr? O’L:Itput F?equency 0105 12 12 12 12 12 12
i S L'ﬁﬁt Oﬁag . |0106| 76 | 76 | 76 | 76 | 76 | 76
Upper Bgf:fgequency 0107 | 70 70 70 70 70 70
Lower Bogﬁd Frequency 0108 30 30 30 30 30 30
Accijl;rz;t:onﬁime 1 0109 6 6 6 6 6 6
Degej;rﬁg@i |?ne 1 0110 6 6 6 6 6 6
ForwarldyR@eg\%;égEnable 0204 01 01 01 01 01 01
Full- Iogkzg\éﬁlfg tof Motor 0702 88 84 93 89 86 96
WRA RS Inch 4" 4"
Suction size (mm) (101.60) (101.60)
R ORS Inch 3-1/8" 3-1/8"
Discha‘r‘ge_size (mm) (79.37) (79.37)
Liquidﬁ%ﬂﬁe test bar(G) 42
O hester w 300
’i‘g’i'? éﬁhaﬁrgs? Liter 17 21
W%%ht kg | 726 | 736 | 762 | 777 | 849 | 899

14
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%] Series BSRxxx-WAV
ES%| Model 421 423 424 426
Agrit &l 7T0Hz 3
Displacement m°/hr | 965 1064 1179 1319
Agrisb &I 30HZz 3
g Displacement m’hr | 414 456 505 565
specificaiton B
P Refrigerant R134a
F”JE‘—C E ﬁ[! F‘KJ@! ﬁx’i\%\ﬁi’%
Motor model 3 phases, 2 poles, Induction motor
e v 380
Rated voltage
%E’i/ JZ{"K
Rt Rated ?Fefuency Hz 70
e T, =% -
Motor i tjarjt’ ﬁ@%ﬁ%ﬁ?ﬁﬁ Inverter start-up
AEZ45] S PR :
Protection devices Fo i (WG Motor PTC thermistor
HER PR .
Recommgndgﬁ Jsupplier i3 ¥ Delta Electronics
Y =
Recommended series 380V = 4fl, 3 phases, 380V
HALSE i i i i
Recommended series VFD-1850F | VFD-2200F | VFD-2200F | VFD-2200F
I R
MaxmfrA Output FFrequency 0100 70 70 70 70
F L
MaX|mum oltage FErequency 0101 60 60 60 60
7 LL[,;:@ =
Moo T jtput Voliage | 0102 380 380 380 380
Pl it RS ot
Mid- donft Frfgue 0103 45 45 45 45
T e JL
p— Mid b vl age 0104 | 285 285 285 285
Inverter Job (Sefar A
Minimum dutput Fﬁequency 0105 12 12 12 12
$o {par TR G
MinimurE? uiput oltage 0106 6 76 76 76
ARIRCTES
Upper Bound Frequency 0107 70 0 70 70
DY ES
Lower Bounf Frequency 0108 30 30 30 30
B1— [ E
Accelerat|on jlme 1 0109 6 6 6 6
By ﬁ& E
Deceleran?)%n ime 1 0110 6 6 6 6
I i
Forward/Reverse Enable 0204 01 01 01 01
RIAR el
Full-load Cuilre tof Motor 0702 92 82 88 97
filr 3 [ 1R Inch 5"
Suction size (mm) (127.00)
Pl 11 Inch 2"
Discharge size (mm) (101.60)
S
Liquid pressure test bar(G) 42
R
(ﬁil heater w 300
NEE| i[l,l Fo £l .
Oﬁ' charged Liter 25
El El
Weight kg 1115 1125 1135 1181

2. @ﬁ#ﬁ'ﬁ?& Specification

15
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# 5l Series BSRxxx-HAV
A Model 213 216 311 314 316
B E 70Hz 3
Displacement m*/hr 216 258 318 403 475
My = 30Hz 3
EAE S Displacement m*/hr 84 103 127 161 190
7N
specificaiton Reflrrgerant R134a
B =1, Ml BESE
Motor model 3 phases, 2 poles, Induction motor
HEER
Rated voltage v 380
E/
Bz Rated frequency Hz 70
Motor Stfnit EIFBME Inverter start-up
protﬁt?gn dlgvices BiESBRE Motor PTC thermistor
Recommended supplier &3Z E Delta Electronics
R /\EIJ —
Recommended series 380V =48, 3 phases, 380V
ER Ao
Recommended series VFDA450F |VFD-550F|VFD-750F| VFD-900F | VFD-1100F
b
imum Olftput 0100 | 70 70 70 70 70
Frequency
ﬁﬁ& EaCE I} %‘;—L
Maximum VoIEage 0101 | 60 60 60 60 60
Frequency
L[lZI'_—_'—g %}‘—L
Mamequ jtput Voltage 0102 380 380 380 380 380
Tl
Mid- 0|rrt Fre ueF‘lcy 0103 45 45 45 45 45
544 : L[IEE:J_‘ 4_‘
RIA% el VI 0104 | 285 285 285 285 285
Inverter Mid-poin Vo age
Job [t I
Minimum O’utput Ffr]equency 0105 12 12 12 12 12
EIE S
Minimuri? uiput oltage 0106 6 76 76 6 76
IREC RS
Upper Bou:fFrequency 0107 70 70 70 70 70
R ES
Lower Bound Frequency 0108 30 30 30 30 30
gj* B ]1 E
Accelerat|on jlme 1 0109 6 6 6 6 6
Bl— i’ﬁfﬁ E FEI
Deceleratlf)ﬁn ime 1 0110 6 6 6 6 6
T AR
Forward/Reverse Enable 0204 01 01 01 01 01
RS
Full-load Cuﬂrelﬁt of Motor 0702 99 99 92 94 92
%A R~ Inch 2-5/8" 3-1/8"
Suction size (mm) (66.67) (79.37)
FEsRORS Inch 1-5/8" 2-5/8"
Discharge size (mm) (41.27) (66.67)
L bar(G) 42
Liquid pressure test
SRINEER W 150
Oil heater
e RERE .
Oil charged Liter 11 13
=
Weight kg 481 486 600 609 615

16
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R% Series BSRxxx-HAV
A Model 321 323 324 326 413 415
BN E 70Hz 3
Displacemert m’hr | 503 | 553 | 614 | 661 | 776 | 866
My = 30Hz 3
o— Displacement m’hr | 201 | 237 | 263 | 283 | 333 | 371
specificaiton hd
P Refrigerant R134a
ik =i, mE, BERE
Motor model 3 phases, 2 poles, Induction motor
HEER
Rated voltage M 380
5 TE 28 2
BiE Rated frequency Hz 70
Motor Ei?tjfrti BIEESRE Inverter start-up
REEE N .
Recommended supplier A1ZE Delta Electronics
R —
Recommended series 380V =, 3 phases, 380V
e il
RammmmMamams VFD1100F|VFD1320F|VFD1600F\VFD1600F|VFD2200F|VFD2200F
e
hcliec olftput 0100 | 70 70 70 70 70 70
Frequency
R
Maximum VoIEage 0101 | 60 60 60 60 60 60
Freque@x
L[I[
Mamnﬁﬁn lﬂputvOnage 0102 | 380 | 380 | 380 | 380 | 380 | 380
HI L[IEE:VE‘ B3
o N do. tF;jfEuep]Cy 0103 | 45 | 45 | 45 | 45 | 45 | 45
544 %g I[FE' LL[r[ﬂ‘:JE[
Invertar Mqu?;n Vol ge 0104 | 285 | 285 | 285 | 285 | 285 | 285
e Rl
Minimum O’utput F?equency 0105 12 12 12 12 12 12
B ST
i S dpuiNoltage | 0106 | 76 | 76 | 76 | 76 | 76 | 76
TRl
UpperBoundF?equency 0107 | 70 70 70 70 70 70
G
Lower Bound Frequency 0108 30 30 30 30 30 30
Sy~
Acceleratlon ime 1 0109 6 6 6 6 6 6
Y= ?E&? E El
Deceleratlf)ﬁn ime 1 0110 6 6 6 6 6 6
e s
Forward/Reverse Enable 0204 01 01 01 01 01 01
RIAR el
Full-load Cu}lre tof Motor 0702 99 99 92 99 84 92
W& O R~ Inch 4" 4"
Suction size (mm) (101.60) (101.60)
PRORY Inch 3-1/8" 3-1/8"
Discharge size (mm) (79.37) (79.37)
UES
Liquid pressure test bar(G) 42
SRINEER
Oil heater W 300
BB = .
Oil charged Liter 17 21
==}
Weight kg | 726 | 736 | 762 | 777 | 849 | 899

Remarks: The

17

inverter is not available for BSR42x-HAV models.
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2.1 Bl =%
211 BEERLTHE
ERALXLHRAEBRBEBER L
FeREBREBERBR LB A ; =
MA-HRZ2RT REBMHEEH
B O MEHRRERE, MERFHER
PEIRUERMEREBE THIRE
tAARE R4 HIm: BhE. F
EH., BEREHEE), YREXE &
BEE,

TR ECEMNEZHERR
(5~10mm) REBEEHNEZ ETH
fl , LEHEBRRMEIRDHER T 2 &
E,. HEECEREHEZTLHERNR
gRA5IE,

BRRETERTR. aRE.
SARENME K VYHEBARRENEHE
BzRBEZME.,

2. INSTALLATION AND COMMISSION
SPECIFICATION
2.1 Installation of the compressor

2.1.1 Delivery and installation :

Use eyebolts attached to compressor body
or two safety 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.
draining valve, copper connectors, and
terminal box, etc.) Keep the compressor
body leveled and avoid severe ground
impact.

Install suitable anti-vibration pads
(5-10mm) under the compressor seats to
block out the vibration and noise generated
by the compressor. The fixed bolt must be
tightened until the upper rubber deformed.
Keep compressor in a well-ventilated, low
humidity and low heat environment with
plenty of space for maintenance and
service in future.

18
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212 HEZEEBEEZRY 2.1.2 Required maintenance space

BE {7 (Unit): cm
1 B Position E 3 Model BSR21X|BSR31X|BSR32X|BSR41X(BSR42X
A(h B & 8%)Oil filter 25 25 25 25 25
B(JA 20 B 8%)0il separator 35 40 40 45 45
C( R I8 /& 88 )Suction filter 20 20 20 20 20

N

\?é%ii?d?sfgfa from compressor body 15 15 15 15 15
E(()?i;ifl ?igEaﬁfge from compressor body 10 10 10 10 10

BSR21x-xxXxV~BSR41x-xxV

BSR42x-xxV

19
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213 HEARRE

ZRHEBZEMHMERE, FETIRNAR
AmIEEERERREBRHEEALRECER
(0.5ban)Bki& , BET T — S 2 REH
B, MEBMCBBHBERMAEZA R
W, OBERAREERANCRRYE  HE
MHEARABR, BERKN , F2EHM
EXRREEARPEB 15 9,

2.1.4 B i h &
ERERAmEEAEREBERE
Aomm YTEKBREEADBAEEBHE
B FEAMATH UEFTIT-BEFTE M
BzomBEEER. EAFERS®AR ,
EHEARKRHEHEIRBABRERE,

R m &, 55 RUED h b0 2 ES 0 2
WMEZ, A, ERMERTENNRR

O HRABERFIEAREEREEAR
Fo

2158 E :

EREBEENN, ELEAR 30 bar A
FtZ2BHBE  YRAEEREEIFER
B, UBEREYRABRBEHRAR , EXEBHE
HiEE,

2.1.3 Release the sealed Nitrogen :

Before installing parts, open 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 is 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 lubricant

It is necessary to use Fu Sheng
specified oil when replacing the
compressor oil. Emptying and cleaning
the internal of compressor completely
is a must before adding new oil. Do not
mix different brands of oil. Contact
FuSheng service representative before
using any other special oil.

After oil change, please turn on oil
heater to heat and vacuum. In addition,
because the hygroscopic character of
synthetic oil, do not expose the oil to
the atmosphere after the oil barrel is
unsealed.

2.1.5 Piping :

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

damages.

20
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216 REMERAGSRES -

PRERBRIEERENSEERHA
BREEANAEREEESa A H. RILEE
RERATRERESER T2 EEMN. X
BEAERBEFZERNRGEERE, £8.
BREFTERBEBRERERR. 7 KEE
BRBRHKLAZBMEZHNMNE, LED
MENHEZRR, SEERPHNEZREE
BAKOESHLER, BEAERER , U
MOBBEEBRPKONEE  REBF
B O UBRBRRAODBREBcEBERAE
2 HREBEFEFEAR 30 kpa (¥ 4.3
psi)e EBEZB X, IRTBEREBS
Y AFTRERBER. BETHRAE
®# O UTEAERBRBRENRE 2 BE, U
BMEAXBRBFAERSIERERLERSE
B2 ERE,

2.1.6 Impurity limitation in system :

The contaminants in the refrigerant
system affect the lifetime and
efficiency of compressor directly. It is
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 insulation
generates copper coating on the rotors.
If the refrigerant pipeline is very long,
it is 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 is also important to change the
dryer-filter and moisture indicator in
the refrigerant pipeline regularly to
reduce the moisture concentration
within the pipeline. The contaminants
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) it means that the filter is
clogged by foreign particles and needs
to be cleaned right away. Right after
the compressor is installed and
commissioned, it is recommended to
measure the AP of suction filter to
ensure the cleanness of copper tubes
in heat exchanger and parts in
refrigerant pipeline.
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EEAEEEE

2.2.1 BR{EH -

o NRBHMNERBERB HE?

o HHEMABRZIMABBEBEBMEASEN ?
(RERBE#®E , FMME 8hr L L)

° % %Eﬁ(ﬂ*‘ﬁmzmxu

SRR EEOBER)R

%Eﬁﬁ?

o SERBEHEHEKEERERBZEZE
BEEEZAYEAES ?

222 BRER#E

o B e ITEREALFHERCER
EHERERIERE?

o EERFMHEEEMcBEERD

10MQ L E 2

a. AFMEZREIAERETRZ
Bl , ]

NERBIZ.

TR ERTETRRBEEANEDLE

500MQ ( DC500V ) BA Lt |, FRIfER

g

W

Ef
BE

u}]]

=,

S EREZEFTR. RESK
E)E%Fi s jEL'fT%ﬁJ J-.Eo

2.2 ltems to be checked before startup
2.2.1 Compressor :
® Check if the refrigeration oil is filled
up to the top level of oil indicator.
® Check if the oil heater is turned on to
heat up the oil before startup. It is
recommended to heat up oil for 8
hours if the compressor has been shut
down for a long time.
® Check if all manual valves (service
valves for the inlet/outlet cooling
water, chilling water and refrigerant
pipe) have been opened.
® Check if the power cables to
compressor motor and discharge
temperature switch have been

connected firmly.

2.2.2 Electrical system

® Check if the voltages and
frequencies of main and control
power sources are correct.
® Check if the insulation resistances
of phase to phase and phase to
ground are higher than 10MQ .
Warning:
a. Do not measure the insulation between

the period of starting vacuum process
and the completion of refrigerant fill-up.

b . After the refrigerant fill-up is
accomplished, the measured insulation
shall be no less than 500MQ ( measured
by DC500V ) ; Otherwise it is necessary
to verify if the system has been
vacuumed to the required level, if
moisture concentration is too high in
refrigerant or if piping is leaking and then
take corrective action to solve the
problem.
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c. BEBEREENHEL DC2.5V B
815 | Y1715 MRS,

o FEERTHEMERTEERE?

o FBIERHBCEREERSLER?

223 ERERKE

o NIRBKeBHEHEEREEERSD
EHRE?

224 WMEEITESEHE ;

o BUMRFTEAAOREEME,

o S EEMARFMHMEZ,

o RXXFEBEHMEMEZTE , EoaE
EEAERAEUERMRRE,

o MEZHE KBEHIFBIEFER
B, TREEREEGRBEBRERE,

225 BHEJ{[RETE

o NTEH  BAHFREBHESERF
W, YRERERRERFIR,

o BEB[AXLBE , THETSHR

E,TRRENFEFIRDBHEH
BEBAEMEE, B4KBAFMH

RECHBESBETRE V2K
EE2FERAE K ITRERBBE

c. Use DC2.5V ohm meter to measure the
insulation of motor protection device
(PTC thermistor). It is not allowed to
measure it by a mega ohmmeter.

® Check if the motor ground wire and
terminal wires have been connected
tightly.

® Check if the controller settings are
correct.

2.2.3 Piping system

® Check if there is any leakage from
welded piping or accessories
connected to pipelines of suction

/discharge ends.

2.2.4 Notice when vacuuming system :

® Use largest pipe available to vacuum
the system.

® Vacuum system on both suction and
discharge ends.

® Elevate the surrounding temperature
while vacuuming the system in winter
or cold region.

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

winding.

2.2.5 Notice when setting inverter :

23

® Before setting inverter, read the
inverter manual carefully and follow
the setting and operating process
exactly.

® First of all, energize the inverter and then

perform the parameter setting. Do not

start the compressor before finishing the

setting. Please perform the parameter

setting according to the manual.
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SEHEHPIEITESEHE 2.3 Notices in operation
o RiEAWMIERD 6 ITEMRKEHA  ® Confirm the rotation direction right
T, EKBHA LA , K FAE after the startup. Make sure that the

suction pressure shall drop down and
discharge pressure shall rise up
gradually. Otherwise shut down the
compressor immediately, change the
phase sequence and then turn on

e EMGEEREEBRWEy  COMPressoragin -
® |[f any abnormal vibration or noise is

RORUNEH WTRERKEESE detected during the operation, shut

i Bt B& down the compressor immediately
and contact Fu Sheng service
representative.

o B EEBERESETEHELE ® The recommended overheat range of
R-1348:5~10°C compres.sor is 5~10°C for R-134a
application.

BN B8RS EMAFRBRE

® Any superheat beyond the range

® BRAEAKRKIANMNEBTFTREE,
RO RBETRRSEHAMBR
AR ERBHEHESERERER

could cause damage to compressor.
The overheating might become too

high while compressor starts under

BB, heavy initial loading. And the high
superheat could cause the motor
protection device to trip off the
compressor.

o BHRELRE, ARENETRBMMEE e Insufficient overheat could cause
B, I EERKBMRR , E BB liquid compression and result in the
EZIEE, damage of compressor. It also causes

low oil level in compressor, which

leads to insufficient lubrication to

o TREKRSHE, BEHEAMUBRE
R, ERERINBKMBREMZEERE
£, B im TSR B i B 2 S
LU 5 RIR 5 Bk & A ER A

bearings.

® While the compressor is running in
refrigeration system or located in a
high-humidity region, it is very
possible to find condensed water on
the motor terminals that might cause

electric shock to individual. Applying

24
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o HERRRFBETEE, ARRKEEBILE
£ 5 bar A £, BERE TG KR E:

o AERIMEZRFISER[BBEAR B
BFIE,

o ERMEMNSERCE, MEBIMRE
o

2ABEEEIESEHE

BEERERBTRAREN  LEH
REBBRALDBMENEBE
= AEAA 24 KR, BHHEB
BEE, ERBRBFHEEMBREHERT
B, FREREZBRBFEPCRER
EY, DUB %R A i BB KW E
BB ERFERR. BEX. 3@
AREFHER,

25 ERBHEESHEHER

insulation resin to the motor terminals
can isolate the condensed water and

eliminate possible short-circuit.

® \While running compressor in low

temperature environment, the
following actions are recommended to
keep the minimum pressure
difference between discharge and
suction ends above 5 bar:

® Use pressure switch to control the
start/stop of cooling fan for
condenser.

® Add a pressure-maintaining valve
between the compressor and

condenser.

2.4 Notices during factory test

An extra filter is recommended to be
installed on the suction end of
compressor for factory test purpose.
Remove and clean this filter, suction
filter and oil filter 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 the suction
filter and block it in consequence.
Eventually, the suction filter could be
broken due to high pressure drop and
then the foreign particles can enter
compressor freely and damage the
motor, or bearings etc.

2.5 Recommendation of loading control for

25

twin compressor chiller
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ESHMERETHEE E8ER
50%RMEBBEKETERA O E8S
R 50%R B S, b EMELLEER
ETERRA, URREBEBNUERE
BREMRRE,

CHEBHE KEBRRUEEHEEE
ThAMES. BEEARWERNESR
MEF  BMUEERETHEAEA ,

MEREREIINAMEEHNZ 30%
B, AELE"BEBIUELSET
BR. REHERSR 50%, 8B
BE—ABMES € MG E MR
B 1k,

3EE R
31 EEEHE

o AIFIR/EIRIE : -10~55°C
o ANIFRERH(RE) :

EB5W%EH:R-134a;: 5 bar.
EBHEREH:R-134a: 20.5 bar.
RFEEaHERBEE : 110°C

One inverter plus one fixed frequency
compressor: if loading is less than
50%, turn on the inverter to perform
capacity control. If loading is higher
than 50%, switch on the fixed
frequency compressor and control the
loading by inverter to keep the
compressors at best efficiency.

Dual inverter compressors:

Start both compressors together.
Change the frequency of both
compressors together when the loading
is changed. The minimum frequency of
If total

loading is less than 30% of full load, shut

inverter compressor is 30%.
down one compressor. Use only one
compressor to cover cooling demand. If
the loading is higher than 50%, turn on
the second one and then control the

frequency together again.

3. OPERATION SPECIFICATION

3.1 Operation range

® Allowable ambient temperature: -10~55

°C

® Allowable operating pressure (gauge) :

The maximum suction pressure :
R-134a: 5 bar.

The maximum discharge pressure:

R-134a: 20.5 bar

The maximum allowable discharge

temperature : 110°C

R134a A@ifiEseAS 2l &[& R134a Inverter compressor operation range
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100%(H)

—_— — 100%(W)

R134a Application Limits
70
: g
[ /4/
60 F <
s PE-1-1t-F--
L 50 ¢ |
5 i I
= 40 | J/
5 30 ¢
c r /
[=]
10 b
20 15 10 -5 0 5 10 15
Evaporation Temp. (°C)
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Remarks :
operation range of BSRxxx-WAV

(H) indicates the range for BSRxxx-HAV and (W)indictes the

ﬁ%ﬁ%ﬁ@‘ﬁ%ﬂ(ﬁ%ﬂfl ) Application limits (R134a)

3.2 EER I

o A, FHER . FHRRAR
ER,ITUBITHE,

o FPEFECHBRABLIEHER

10 VAN

1
/\
\

/Ao

o FRHAMEERBEL>ASEU L,

3.3 EHER

o RHEERHEHE : HEEEBL10%
o AFMEREGHE  BEMEL2%
o BRHF=ZMHMEEBFLFHE : +2.25%
o ARHF=MHERTFEHE : £5%

3.2
°

3.3

27

Operation limitation

The start-up/stop cycle: restart the
compressor at least 10 minutes
after it is shut down.

The motor start-up/stop frequency
shall not exceed six times per
hour.

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

Power supply

Voltage variation: £10% of rated
voltage.

Frequency variation: 2% of rated
frequency.

Voltage unbalance between
phases: +2.25%.

Current unbalance between
phases: +5%.
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34 EBERERE

BECAUTEARARZE2EKE , Ui#

ﬁ%:uuﬁ@ﬁﬁ%ﬂ@ﬁ%ﬁ%o

3.4 Safety devices in operation

The safety devices are the minimum
requirements applied to protect
compressor in operation.

HH| R & £ & B2 &R R E @&
Item | Safety devices Recommended setting
48 15~30sec EREMILAF , BHI BEHIE
#rEEmuzRERR.
’ S 1 B BE Time-relay setting: 15 ~ 30seconds.

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

= 3 ; =] % ': SA =F % 7o .
;%IJEI:;{% (?‘Aﬁa PTC /mry.:ﬁ j:I ﬁkﬁﬁ)&ﬁ : 130i5°C .
=8 . ABBE: 11045,
2 Motor winding protection Trip temperature: 130+5°C:
E;(c:)?wr’:poelcr;e:dtolel:)’-rc temperature Reset temperature: 110+5°C.
AEBREHEE PTCRERH \

fHF;KI_J/m'f% (*AE llmxj: %*E E)EHQ;E{* : 110i5°C;

o : BERBRE : 90+5°C
3 High dlgcharge-temperature Trip temperature: 110+5°C:

protection (connected to PTC Reset temperature: 90+5°C.

temperature control module)

REKIERESEERITEBER

4 = . {KEG R 25bar.

High/low pressure switch The maximum discharge pressure
shall not exceed 25bar.

B8 7, 7] F 2 A B A B T A A0 BT IR A
MRETHEARERRE RETREEEHER
SERBERATEEEE,

5 BERREEE The setting value can be determined from

Over-current protection relay the maximum current indicated in the
performance data under allowable
operation range. Refer to performance data
manual.

J WE]‘ % e ===

RBRERZAMCAN . BEFRTE: 1~1.5 bar.

6 Pressure differential protection switch at : .
oil filter Pressure difference setting: 1~1.5 bar.
BREEESEKEE

7 Minimum pressure difference between 5 bar

discharge and suction ends in operation.

28




/2 FUSHENG

A BRRE 4. ELECTRIC SPECIFICATION

41 ERERAR 4.1 Electric wiring configuration

E[#fModel - BSR21x-XxV ~BSR31x-xxV

O
R O
O
5
T 3
[}
u\_@
—EEE
INT6Y
L]z a4
FFERER A Legend:
1.2.3 FER Main power supply
11/14 (INT69): REE B Protection circuit
1/2 (INT69) : BB EPEER Thermistor contact
L/N (INT69) : BB REY Power supply 230V(115V) - 50Hz/ 60Hz
R1: BIESREHBENR Motor thermistor
R2: ERERABER Discharge temperature thermistor

5£Z Caution:
B FIZERAARFTHERD: 20 N-M

The maximum allowed torque of terminal nuts: 20 N-M

29
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B8% Model: BSR32x-xxV~42X

R
r| —
E oy
-] [\Hm
.
FFERERE Legend:
1.2.3 FER Main power supply
11/14 (INT69): RE 3% Protection circuit
1/2 (INT69) : EBEREE Thermistor contact
L/N (INT69) : BHIERER Power supply 230V(115V) - 50Hz/ 60Hz
R1: BiESBEMERE | Motor thermistor
R2: R BEBMEE | Discharge temperature thermistor

3% Caution:
ERRE R A BRFHEHER A 32 N-M

The maximum allowed torque of terminal nuts: 32 N-M

30
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BEOEREEE(Hypalon) Recommended wire
cross-section(Hypalon)

EREBEEHE
Wire cross-section area |14 122 130|38]|50]|601]80|100|125|150]200]250]325

mm?2
ARTEBRE
Allowable current Amp

FULERSETIIRETME. BHE. | Note: The conductors do not include

105]140]180]210|250]290|350{410]480(520(630]|720(840

2 AR R A AR AR AR the neutral wire, ground wire or signal
wire.
4.2 BIAH BB (NFB)ZEHA 4.2 NFB selection
BEAKHEBNERAEIEEZRE Selection of NFB is based on the

BWAR AF(KVA), BEHRE % AT, Frame capacity AF and Interrupting
Current AT(A). After the AT is

BAEBRB(V)=HERSE AEEL decided, choose the next larger grade
ﬁv?%%i@%%igﬁﬁ%i’iﬁ— y EIH%‘EFHE‘E frame Capacity AF.

HELTRA  ERFTE AFRARE

BERAT —SH<cE.
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5. MBS TR AE R
5.1 $PE 5 H7 B2 R

5 TROUBLE SHOOTING AND
MAINTENANCE PERIOD
5.1 Trouble shooting

wE R R

Malfunction status

R £
Possible causes

BRERSERE, REFRBED
Motor winding temperature-protecting
switch is activated.

1. B REREBAANDBREBS,
High compressor superheat due to
heavy loading.

2. aBBs , AHEB K,

Discharge pressure is too high that
causes overload.

3. MERERBWE,

Motor winding temperature-protecting
switch is out of order.

4. ERRMTIERHHME,

Electric system is failed.

5. BERETR , BABS.
Defective motor winding that causes
high temperature rise-up.

BEEZRD

Unable to start motor or operate

1. EBBK,
Voltage is too low.
2. ERBER,
Voltage is not correct.
3. BEWE,
Motor fails
4. XM, FHER,
Phase loss or phase sequence reverse.
5. FERZBERBED.
Motor protection switch is activated.
6. FERBERER,
Motor is not connected correctly.
7. R AR (SEBEBED),
Discharge service valve is closed (high
pressure switch is activated).

ERRBIRE

Abnormal vibration or noise

1. BARBEWE,
Bearing fails.
2. BMBANEER®RED,
Inner fixed screws become loose.
S BYTHEERNEMRER,
Rotor scrapes against the other one or
casing.
4. KM,
Oil loss.
5. NER MR B
Inner parts become loose.
6. EWE.
Electrical magnetic noise.

7. EEVME AN,

Foreign particles enter compressor.
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ERBEEBS
High discharge temperature

1. BREBS,
Superheat is too high.
2. aBBAs , AHB K,
Discharge pressure or loading is too

high.
3. KiHo

Low oil level.
4. BHAREE,

Bearing fails.

5. EFHIBA,
Motor is overheated.

6. BfatbiB X,
Compression ratio is too high.

7. RETTERBRBESEARS
Uncompress red gas ratio in system is
too high.

BR R # X O

Oil loss

1. BRAETRE , AEAKEEBERBZ , 5/EME
AR
Insufficient superheat and too much
liquid refrigerant returning to
compressor cause poor oil circulation in
system.

2. AR ER IR, EETFEE,
Low designed flow velocity causes poor
oil circulation.

3. AMBARNEEARRERMH , AEHR
HMAR , FER TS RM
Piping is too long or oil is accumulated
at elbows of piping system, which
causes insufficient oil. Need to charge
more oil.

S52HREBHERK

5.2 Recommended maintenance period

Unit: hour
B Time

100 | 1000 | 2500 | 5000 | 10000 | 15000 {20000 | 25000 30000
IH B Item
ERB &
Electrical A A A A A A A
insulation
3 18 8 28 s fo R s 7o
Oil filter
i 7B 8 & R -
Suction filter
E;%)EH A A A [oO A [o A Jo
Lubricant
;$1_\L A A A A A A A A
Oil level
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B RS

Vibration/noise

B

. A o
Bearing

RN

Leakage

A B &E Check ; o Ei#t Replace.
AEEEIE Note:

1. FEEREBZRTRP2EHREN  BFEFRDEEIREELEZR R
After a long period of shutdown, an electrical insulation check should be
conducted before start-up.

2. K8, BEZREUAARFARENT , FRREEEMRN , IBBERNR. FHUESR
’E , UHEERRE,

Check vibration and noise. If abnormity is found, contact Fu-Sheng to bring instrument
and make detailed check to figure out the reason.

3. BRKER , BEBAERARH —AMEBER, UHERTUERR.

Conduct a pressure test on compressor after each overhaul to ensure no leakage is
occurred.

A ARG ARERKER TR EHRHE DI GEEA,

All bearings shall be replaced concurrently rather than replacing part of
them.
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IEMMESERS s RE
EEETHBSE BEASCEBE
BIFT  BIRRGBAEESSRE
BB EMERIBWE, TR
Bod BAERKBET. RAR
Hiz USRGESEERAGH®, &
MERHEE— g BEMER
FHAREEEREREAHES
— B RBRBCBEEER SR
EREAK  EXAURELEDE,

5.4 PUMP DOWN ¥ B £ 18
o RIFFHBANMEB 2 LE
AR REEZE $E PUMP
DOWN,

BEMCHEREE , 0
REBEERBESE  EXEFLL
PUMP DOWN 2 B fE,

®¢ PUMPDOWNZHREBREEHF
BIE R 0.5 bar(XRE),

S£ 3} = [ER
® FAER

6.7 Al J &
MBERBREE TR ESSHE, W
ERTRARBRHEE  HERA MR
REUBKAHEART  BHORES
15%~30% , B EKHFRER , TiE
MEREIBRS X MR km%iﬁgﬂoz%
ERETUEEEINEBEER,

BERESMOAR, EEEIE E

5.3 Handling a burnt out motor

If the motor is burnt out, disassemble
the compressor, recycle the polluted
refrigerant and change the dry-filter.
Before the new compressor is
assembled, vacuum the system and
then charge with nitrogen first to
block it out of ambient moisture. After
replacement, run the new compressor
for one hour, stop it and replace
system with new refrigeration oil and
dry-filter. Run for another one-hour
run to confirm that the system purity
and oil are well qualified. If not,
repeat the above procedure till
acceptable.

5.4 Notices 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 is 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 is more critical than water-cooled
one; the loading of the former condition is
about 15%-30% higher than the later one,
which would make discharge temperature,
motor winding temperature and oil
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 application

The application is made by introducing
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BEERENSA
6.1 WES5 B
SIARER —HOBRES B %

ANBHRELFTERTAUEAREKSE
REENFSERBEBEE K HHRE
EF 100CHK , BEHBREILERER
EmZEEHRcEcEHUR , A
BEHWBANEREXE K EABHEE
HEERKA , ARABRSEER &
AR ERENTE. KA R
BAER  FTEERKEBESNSSH
TRERAR , EAREAM®R NS
E SIECAREEARKRR (W :
Danfoss TEAT20 , Alco
935-100 , Sporlan Y1037),

series

VLT JE%
Discharge temp. switch

ot S

Connected to compressor

>@<

R R

Refrigerant expansion dev1ce

432 fE BR e 44 R VE 5 B W {E 0E 5T R AT AR

H

Fj?ﬁﬁ [l Solenoid valve

aE=

St ATCopper tube

portion of liquid refrigerant directly into the
compression chamber or compressor suction
end for the purpose of reducing 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 refrigerant expansion device. The
latent heat of refrigerant provides required
cooling capacity to cool down the
temperature of compressor when running at
critical condition. lllustrated piping layout is
shown below. 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 is
recommended to use specific expansion
valves (ex. Danfoss TEATZ20, Alco series
935 or Sporlan Y1037, etc.) to control the
liquid injection.

h[ﬁ%ﬁl BNy Liquid line

There are two ports where liquid can be

injected into compressor.
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o= 8 VTEERS
1 |H < 4 |
Cg)(FJhng water Condenser

T
Dryer-filter . i

i
L Chilling water
e |
Liquid 1njection T T

expansion valve
A I

Evaproator

Fig. 7 JA"E5fFEA Liquid injection
(% FE &) (Middle pressure)

FTREBARAESFESRESEEEIA
REBNEHERERE RAREEFEH
BRAIB|A A FUFTEXEBRHEHNE
VE RESEBZIRHFIEHININE
B, EHEBAKREZEREBEMBEHEIE

=,

For middle pressure liquid injection, the
liquid refrigerant is injected directly to the
compression chamber in low pressure side.
As the compression groove has been sealed
by rotors, it will not reduce the displacement
of compressor. Since it is injected into the
compression chamber, this layout can not
provide extra cooling to the motor. ltis
necessary to control the injected volume
because it will damage the compressor when

over injected.
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- YA VES E
\(ﬁ /F\'Hilr = C(ojrjlgfefsger
Cooling water
L S
Dryer-filter

i

o BT

|

Vi
Chilling water J

I

I

e | TR
D Evaporator

Fig. 8 "RESIFER Liquid injection
("B ¥%) (Suction end)

MAOREFEERESERARSE
ER BRAKRBNMREBIFTBHSN
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RETEM O TUAEREBSHNAE, AT
Efﬁ%ﬁ*ﬁﬁ—ﬂﬁﬁﬁﬁTEﬂﬂ’Jﬁiﬂ
Rt BRARETNWNEBNEABEE, FI
J«X*Hﬁﬁ’“ BRERBESET BRI AN
AEREKETHR K EREREMNMEE

& = LAt PR B B 42 ) R A B R R
R, AU EERBEREB 110°CRKEE

5, KRR 90°CHE AL 1T 5F L % 35 B IE &Y
ETE{EE‘Fﬁmf BE, HAE2BEES
EXBRMEER

For suction end liquid 1njection, some liquid
refrigerant will be re-directed to the suction port to
cool down the motor and rotor.  Since the suction
volume 1s fixed, this layout will reduce the
refrigerant flow rate to the evaporator. Therefore,
1t will cause the reduction of compressor
performance.

If an solenoid valve instead of expansion valve 1s

used, the injection temperature shall be set at 110°C

and the shut down temperature shall be set at 90°C.
Too much injection will damage compressor due to
liquid compression while insufficient injection can
not bring down the discharge temperature.
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6.2 MSAISIER 6.2 Oil cooler

ERARBZEHRUEEET 6 FAHMmA Underair-cooled or heat-pump operation, it' s

tial to add oil cooler, particularly when
5 % 7 essen
85 B AREFRBEE the discharge temperature is over 100°C. The

B 100°CHs, HBABRZMHEBBEMR outiet oil temperature of oil cooler is

## : 50°C~70°C, HAANB/HWARER 50°C~70°C, which varies according to the
KBEFAEHNEEGYE OAEREHH cooler capacity and compressor operation

condition. The recommended oil cooler
LESE capacity can be calculated from Fu Sheng
selection software.

R hEIBER: |, BITRE s @ 48  If the oil temperature is too low, install an oil

BAM. HAAREREERANE. B bypa§s valve gr mixing valve (mix up cold &
N N hot oil). The oil cooler can be cooled down by
BRndlk, kntlzEE, EWBELE 4 refrigerant or water. No matter what

Y EE B hBE(BEE/R 0.5bar) , LU cooling method is applied, the maximum
GERATRSERORMFEERE  H Pressure drop through the oil cooler shall not

. s . . exceed 0.5bar. Higher pressure drop could
RBER 70°CAT , SEMEAE ; BB lead to malfunction of capacity control and

70°C , =@ RAEARAfEm/n Al S Tk, insufficient lubrication of bearings. Open the
bypass valve if the discharge temperature is
lower than 70°C to bypass the oil back to
compressor. Otherwise, close it to lead the
oil into oil cooler.

| - 1
Chilling ¢
%- water T T
1 % 3 1 AL
U §’§ By pass valve Evaporator
d Ly Oil filter T
A7 B
Tl T c Jd ? >
Coohng water ondenser ¢
pw# 'F}[J B 61l cooler ¥ﬁ 'F}ﬂ “<Cooling water
@ iz "k i VR
Dryer fllter

Fig. 9 s/ alIZSEMA-k%A= Oil cooler - water-cooled type
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PN = —
e
14 o o e
Condenser g[illi%ﬁrﬁkﬁ %@ By pass valve ~ Chilling Wateli :
|
fﬁ“‘(ﬁ ﬁﬂ%@'
Oil cooler \
Ll 750 S e
Dryerﬂilter " EQ‘% & i
vaporator

Fig. 10 JE/RAIBRIEA- K/A= Oil cooler - air-cooled type

6.3 ERMELER KT B
FEEERENER , £RABMEETRER
REFERK , BIREHNEBRMZ LAY
KRR E R BRIE— RN ERAE
, EELEARNT , HBNHRERSE
THRENRERGL  (BRKNARHEES
RENMRRE , Uk —REBIRA &R
BE ; fARRARSELRENZRER
E., ) MEREBRGLIRGHREHES
SHRBERR , A THRILERRABE
, BRERREF SRR AR (F52%56.1
562 )REHFRBE , BRT ERFRRE
HiRERIN , BERME = h D Bes
BAEELEEATERENEKER @
HEEIHRFENIERAOSFRE
B,

6.3 Application of high compression ratio

Due to the consideration of energy
saving, some chillers also provide
function of heat recovery or thermal
storage. In this application, the
compression ratio is higher than that
of normal air conditioning
application. Hot water/heat pump
needs to have higher condensing
temperature while thermal storage
system runs at lower evaporating
temperature. When compressor runs
at high compression ratio, it means
a higher discharge temperature. In
order to overcome this problem, a
liquid Injection or external oil
cooling system is required to reduce
the discharge temperature of the
compressor. (refer to 6.1 and 6.2)
For low evaporating temperature
application, an external oil
separator is recommended to make sure
the oil can be carried back to
compressors. The returned oil from
the external oil separator can be
connected to the suction port or
economizer inlet port where pressure
is lower.
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6.4 g2 R
HRERCEARCU—RBRERE  AURAN
£ HUARSBEL T EMSEAE , (Flw
RIKR#). HREEEBRZEM(Flash tank)
E2iB 5 AN85 (Liquid sub-cooler) Mi&E, FF2E T

ARz
=11

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:

VAT 1 iEER
] F'H. ) . Corjldenser
Cooling water
R SN
Dryer filter

iR

Economizer

(%hﬂhng Wat?r
T 1T
AL =
Evaporator
VISR

Expansion device

—_—

Fig. 11 EfEE2RFERA - BIZM Economizer - Flash tank

1T EED
Condenser

I j

Cooling water
A SN
Dryer-filter

oo o olla o d8

—

dlka

Economizer

Ik "J{Chﬂhng Wfter

1T 1T
fAE A
Evaporator

—_—

Fig. 12 EfREEIFER - iB/840 Economizer - Liquid sub-cooler
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6.5 BIHEHR
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ERAHAERE , LREEHER ,
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6.5 Inverter Application

Variable refrigerant volume air
conditioning system uses an inverter to
control the revolution speed of an
inverter compressor to achieve the
purpose of changing refrigerant flow rate
in order to meet different loading
demand. The selection of system
components shall be able to cover the
operation range of critical condition.
When designing an inverter system, flow
rate of refrigerant in pipelines must be
high enough to carry back the oil to the
compressors while the noise can be kept
in the minimum.

Expansion valve

The system pressure difference and the
change of refrigerant flow rate must be
considered when selecting an expansion
valve. The specification of expansion
valve shall cover the whole range of
operation and not cause any

“ hunting” . Electronic expansion valve
responds fast and has wider control
range than thermostatic expansion valve.
It s more suitable in the inverter
system.

Oil level management

The oil carryover rate of a VRV
compressor is proportional to the
revolution speed of the compressor. It is

necessary to make sure that the oil level
of the compressor must be kept higher
than 1/3 position of the oil sight glass
from the bottom. Lower oil level will
cause insufficient lubrication on bearings
and rotors of the compressor and lead to
the serious damage of compressors. Too
much oil in the system will reduce the
efficiency of heat transfer and interfere
with the function of system components

Compressor protection

Inverter compressor shall be protected by
over current and over temperature.

Over current protection: Inverter is
equipped with an internal over current
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protector. When the operation current
exceed setting point (when compressor
runs at higher condensing temperature,
starts with loading or has too much liquid
in compression chamber when starting,
etc.), the inverter shall stop the
compressors and send alarm to
controller. After the alarm is removed or
cleared, compressor can be auto or
manually re-started. The parameter
setting of selected inverter, please refer
to the manual of inverter provided by the
manufacturers.

Motor over temperature

The compressor is equipped with an
internal motor temperature protection
thermistor. It is connected to the INT69
control module. The signal from INT69
can be integrated to the protection
system of inverter. For setting of
inverter, please refer to the manual of
selected inverter.

Revolution speed control when starting

To assure the stability of compressor
after starting, it is necessary to run the
compressor at 60Hz for 10 minutes and
perform the regular capacity control.
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TEREH
718 R %
7.1.1 N&ZFHE
e X : 150W = 300W ;
2200V ESEREE,

® /Bi&ME : LA DC500V B & R &
#%E 50MQ Mk,

110V

712 MV BB R
o Bix{fE : 2L DC200V S FHFTE A ,
BixE 10MQ K L,

o EEEAER : AC230V

: 0.5A,10VA

B = 4 Sk
O RS ATFER

o E B KM BIRE , & hm AR
713 BEREKBE PTC 2 Hl#&
#8:INT69
e EF : 230V, 1PHASE(H E
115V )
o £

AC240, 2.5A, 360VA,SPST,E® &
B

714K ERBBERE PTC

Thermistor

o EHEHSZSAFEER: DC25V

o RIFRETEMME: M 750 Q

o BEEE . 600VAC
TAS5HERBERE PTC Thermistor

o ERAEMEZSAFER:DC25V
o RIFAETEMME: HR550Q
® BIFEE : 600VAC

7. PRODUCT SCOPE :

7.1 Parts specification

7.1.1 Heater

® Model: 150W or 300W, Standard
voltage : 220V. Other voltage is
available on request.

® |nsulation value: 50MQ or
above measured by DC500V
Mega-ohm meter.

7.1.2 Oil level switch

® Insulation value: 100MQ or
above measured by DC200V
Mega-ohm resistance meter.

® Maximum allowable voltage:
AC230V

® Maximum allowable current:
0.5A, 10VA

® Dry contact: open at low oil
level, close at high oil level.

7.1.3 PTC control module INT69
for motor and discharge
temperature

® Voltage: 230V, 1PHASE (115V is
available on request)

® Relay: Max Amp: AC240, 2.5A,

360VA,SPST, auto reset.

7.1.4 PTC thermistor for motor
winding protection
® Maximum allowable voltage for
measuring resistance: DC 2.5V
® Resistance under ambient
temperature: less than 750 Q
® |Insulation strength: 600VAC

7.1.5 PTC Thermistor for discharge
temperature protection
® Maximum allowable voltage for
measuring resistance: DC 2.5V
® Resistance under ambient
temperature: less than 550 Q
® |nsulation strength: 600VAC
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7.2 BLHFEA A Fitting list

Fai (B B & B - i
No. |Parts name Model
| |BEREW. BA, BR <
Discharge flange, gasket and sealing plate
, |EREM. BA. B .
Suction flange, gasket and sealing plate
3 [ERBIRER s
Suction filter
H 1B R 2R
* 1 0il filter S
s RERBEBEABEME ]
Motor winding PTC thermistor
Y 3 s
Refrigerant oil
T Y -
Oil heater
g | HEfBIE o
Oil level switch
o HRERABEM <
Discharge temperature PTC thermistor
10 ’E’EH ﬁ.g S
Draining valve
1 EEEHESESED <
Economizer injection port-compression chamber
H i R ER MK B v R B 5T R R
12 | Liquid injection adapters — motor side and compression s
chamber
13 |HERBA .
Non-asbestos gasket
14 FRLEEM s
Discharge check valve
Z& W
15 Safety valve °
16 |EREMN o
Suction service valve
1, |FRHEMN 5
Discharge service valve
18 hE® )
Rubber mounting pads
1o |BABREHEAEME ST WM 5
Liquid refrigerant injection capillary tube or solenoid valve
50 |INT6O BERREEM s
INT69 Electrical protection module

S: EERE O EAERKB -: BUEKE
S : Standard, O: Optional, - : Not applicable.
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7.3 5B

HFC/R-134a/R-407C

7.3 Lubricant

B BRI

A& M Lubricant

Lubricant characteristics FS 070R FS 120R
FhEE (viscosity) , cst@40°C
ASTM D445 66.3 127.7
FhE (viscosity) , cst@100°C
ASTM D445 8.9 12.7
Fh E 15 8(viscosity index)
ASTM D2270 108 90
tbE (Specific weight) ASTM
D4052 0.957 0.951
T B) B (Flow point)( °C JASTM 43 33
D97
B3 X Bk (Flash point) °C JASTM 263 051
D92

L=
it & B 54 (Voltage strength) 49.4 470

(kV) ASTM D877
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TARBRHGEBABR S
Model: BSR21x-xxV

7.4 Compressor outline dimension

B {7 (unit):mm

Sttt 56 79

Draining valve

Drain-3/8" Angle Valve

o = "
3 = : - ]
b F L ,
12l -z k]
Bia 56" .
' |l ! '
3 24144?_”3’52 -
. 1261 _

No. | m%& Parts Remark
(1) | &Bim{E8EI#ESE | High pressure adapter HP-1/4" Flare
(2) |fmmEE Spare adapter 1/4" Angle Valve
(3) | ttmiEE Draining adaptor 3/8" Flare
(4) | REHEE Liquid injection adapter LI-1/2" Flare
(5) | EigEESTE Economizer port ECO-3/4" NPT
(6) | {KBRiR{ERI#EESE | Low pressure adapter LP-1/4" Flare

)

)

)

8) | EHXEE Suction sleeve SL, 67(2-5/8")

9 |EBXEE Discharge sleeve DL, 42(1-5/8")
PERRERHE

(10) | B Discharge temp. PTC Thermistor PTC Sensor

(11) | fsRAf1 Spare port 3/8"NPT

Model : BSR31x-xxV
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B {7 (unit):mm

£60
400
T OO

SR432

iy

:
[:
o il
:
]

7) | MHEE

Draining valve

Drain-3/8" Angle Valve

8) | EBAEE

Suction sleeve

SL, 80(3-1/8")

No. | m%& Parts Remark

(1) | ®Bi%{E8#28 | High pressure adapter HP-1/4" Flare
(2) |fmAEE Spare adapter 1/4" Angle Valve
(3) | MimEEE Draining adaptor 3/8" Flare

(4) | WIESHEERE Liquid injection adapter LI-1/2" Flare

(5) | EFRERSTE Economizer port ECO-3/4" NPT
(6) | {KBRi%{E58/325E | Low pressure adapter LP-1/4" Flare

(

(

(

9) | FEBHXEE

Discharge sleeve

DL, 67(2-5/8")

FRAERHE
(10) | B Discharge temp. PTC Thermistor PTC Sensor
(11) | fsRAf1x Spare hole 3/8"NPT

Model : BSR32x-xxV
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£60
00

o7

[}

i
UJ

=
: ; s
7 W blm 62 ! . 5
No. | m%& Parts Remark
(1) | &Bim{EHI#ESE | High pressure adapter HP-1/4" Flare
(2) |fmmEE Spare adapter 1/4" Angle Valve
(3) | thizE Draining adaptor 3/8" Flare
(4) | RESEE Liquid injection adapter LI-1/2" Flare
(5) | ERERNE Economizer port ECO-3/4" NPT
(6) | {KBRi%{=H#25E | Low pressure adapter LP-1/4" Flare
(7) |MHEmE Draining valve Drain-3/8" Angle Valve
8) |EBXEE Suction sleeve SL, 104(4")
9 |EBHXEE Discharge sleeve DL, 80(3-1/8"
FRAERBE

(10) | PR Discharge temp. PTC Thermistor PTC Sensor
(11) | fmAf1x Spare hole 3/8"NPT

Model :BSR41x-xxV
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-‘-""‘!-
§

616

17 3]

i
r.

&)

30 334
T

No. | m%& Parts Remark

(1) | &BiR{E8#E5E | High pressure adapter HP-1/4" Flare

(2) |fmmEE Spare adapter 1/4" Angle Valve

(3) | thizE Draining adaptor 3/8" Flare

(4) | WESER Liquid injection adapter LI-3/4" Flare

(5) | EPRERRNE Economizer port ECO-1"

(6) | KBRi%{=H#28E | Low pressure adapter LP-1/4" Flare

(7) | MmmE Draining valve Drain-3/8" Angle Valve
8) | EBREE Suction sleeve SL, 104(4")

9) | EBHXEE

Discharge sleeve

DL, 80(3-1/8")

FRAERHE
(10) | B Discharge temp. PTC Thermistor PTC Sensor
(11) | fmAf1x Spare hole 3/8"NPT

Model : BSR42x-xxV
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@26

560
500
o ||fED
—ll G
- (|
T 1

124 827

141
G / : 110
& 7 :
=gl
A0 & L-—
Bal_ 342 | m
No. | Mm% Parts Remark
1) | SBiwER#EE | High pressure adapter HP-1/4" Flare
2) | lsfREE Spare adapter 1/4" Angle Valve
3) | MiHiEE Draining adaptor 3/8" Flare
4) | RIESEE Liquid injection adapter LI-3/4" Flare
Economizer port ECO-1"

6) | EBimERIEE

Low pressure adapter

1/4" Angle Valve

7) | MHEE

Draining valve

Drain-3/8" Angle Valve

(
(
(
(
(5) | EFRERRTE
(
(
(
(

8) | EBXEE Suction sleeve SL, 125(5")
9) |EBXNEE Discharge sleeve DL, 104(4")
FRAERHE
(10) | FH Discharge temp. PTC Thermistor PTC Sensor

7T5EETERRY

7.5 Valve dimensions
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’H

EAERE service valve ( 1-5/8”", 2-5/8",

"H
'R

l;
T

EAi A service valve ( 5”)

C

3-1/8", 4")
R~ Dimensions 1-5/8" 2-5/8" 3-1/8" 4" 5"
A 70 81.5 105 130 338
B 42 67 80 105 135
C 54 65 85 111 126
D 47 64 79 95 214
E 257 317 357 440 450
F 90 110 140 173 161
G 24 28 32 50.5 35
H 48.5 77 88.5 1145 154
I 8 8 6 6 -
TR A ABR S Valve selection table
% 5R BB BTFY Suction service  HESREAMETRE Discharge
&€ Model
valve service valve

BSR213-xxV " "
BSR216-xxV 2-5/8 1-5/8
BSR311-xxV
BSR314-xxV 3-1/8" 2-5/8"
BSR316-xxV
BSR321-xxV

-XX " "
BSR326-xxV 4 3-1/8
BSR413-xxV
BSR415-xxV
BSR421-xxV
BSR423-xxV " "
BSR424-xxV 5 4

BSR426-xxV
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TEEWMREERY

7.6 Suction sleeve dimension

- a0 W*
6. .. 4
33
2 B o &
ISURS S §
O AN O O~ \O
O\ OO \O \O| [~
ISESUST IS
J 0, m
53
BSR21x-xxV BSR31x-xxV
) 75
% M«
20
SEES - S
x 811888
6|
q
70 — —"
BSR32x~41x-xxV BSR42x-xxV
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7.7 Discharge sleeve dimension

@
py D .00, 3 0
6. .. 4
on O N 0| | W)
O | < _ _ on| ~| ™~ O AN O o~ \O
ISESEN ISR RSN \O| T~
ISESUST SRS
R/
BSR21x-xxV BSR31x-xxV
33
" g 88 _ g
= B Q= SRR ol s
ISURS ®§

é
N

3

20

70

BSR32x~41x-xxV

BSR42x-xxV
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7.8 BiEimiE R Al 7.8 Model designation

IR BREERIRETERA
BSR | XX || X |- | X || X || X

4% Reserved Code
V : Inverter

v

N &5 Refrigerant :
: R-134a

: R-22

: R-407C

v

O Wi>

#X B Application type :
H: &/m# Air-cooled
W : k/5# Water-cooled

v

» | HEREB BT Displacement code

1E 5555 158 Frame size code

v
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