|:§a Cepus

XOoJ10gunInbHbIE BUHTOBBDIE
KOMMNPECCOPbBI

SCREW REFRIGERANT
COMPRESSOR

/> FUSHENG




Copepxanue Contents

BBEAEGHME PrEFACE .....ceeieeiiiiiieet ettt ettt et e eer e e s e s easeee s eansennteesse s e e sennssnnnes 1
|. OcobeHHocTn cepun "BSR FEARURES OF "BSR. SERIES ....oooviiiieeieeeeeeeee. 3
1.1 YnydweHHasa KomnakTHaa KOHCTpyKUmMa Superior compact structure ......................... 6
1.2 BUHTOBAS NAP@ ROLOIS ...t e e e e e e e e e e eeennnnanns 6
(RS o) T TN L L Tl === 1 Lo P 8
1.4 dunbTp Ha BcacbIBaAHUM SUCHION fIltEr ..........oooiiie e 8
1.5 MacnsHbit PUABTP Ol fIREE ....ee e 8
1.6 MpuBoaHON ABUraTenb Driving MOTOr ........coooiiiiiee e 8
1.7 Macnootaenutenb Oil SEPArator ..........ouuueiiii e 9
1.8 30noTHMKOBas perynmpoBKka NPOU3BOAUTENBHOCTM U CONEHOMAHbIE KranaHbl
Capacity-control piston and solenoid ValVesS ..........cccccciiiiiiiiiiiiiiiiieeeeeeee e 9
2 .Cnctema perynuposku npomssoautenbHoctn Capacity control system ............ccccevvveennn. 9
2.1 YeTblpexcTyneHyaToe perynmpoBaHne MOLLHOCTH
Four-step capacity CONIrOl .........ccooo o 9
2.2 MNnaeHas perynuposka MoLHocTN ( 25%~100% )
Linear capacity control ( 25%~100% ) ...uueueieiiiiiiiiiiieieeee s 12
2.3.BSR51XII/BSR61X pekomeHgaumm ns CUCTEMbI PErYNMPOBaHNA N pacnpeaeneHns
macna BSR51XII /BSR61X Recommended for system control and allocation .......... 15

[I.Cneundumkaumna BuHTOBbBIX KoMnpeccopoB Screw refrigerant compressor specification .. 20

1.Xapaktepnctmkn Product Specification ... 20
2.MoHTax n akcnnyaTaums Installation and commission specification ................cccc.ceo....... 22
2.1 MoHTax komnpeccopa Installation of the compressor ..........cccoooovviiiiiiiiiiiiee, 22
2.2 Heobxogmmble npoBepKM nepen nyckom
Items to be checked before startup .........ooooo i 26
2.3 3ameyaHnst NOtICeS iN OPEration .............uiiiiiiiiiiiiee e 27
2.4 3amevaHusa no 3asoacknm ucneitaHnsam Notices during factory test ... 29
2.5 PexomeHayeMble napameTpbl Mycka-ocTaHoBa
Recommended control sequence of compressor start/stop..........coovvvveviiiiiiiiiei e 29
3.Paboune napameTtpbl Operation specification ............coooeviiiiiiiiii e, 30
3.1 Paboune gnanasoHbl Operation raNge ................eeeeeeeeuuueeeeiiieieeeeieeneeeeeeenneeneeeeeea.. 30
3.2 Paboune orpaHmnyeHmns Operation limitation ... 30
3.3 OnekTpuyeckme OTKIOHEHNSA POWET SUPPIY .ovvvieeiiie e e e eeeeees 30

3.4 3awmTHble ycTponcTea npu akcnnyatauyumn Safety devices in operation ................... 30



4.9nextpunyeckas cneymdpukayms ELECTRIC SPECIFICATION ......ccooeveiiiiiiiiieeeeeeeee, 32

4.1 KoHdurypaums nogknodeHns Electric wiring configuration .............cccccccciiinnnnnnns 32
4.2 NocnepoBaTenbHOCTb 3anycka Start-up SEqQUENCE .........coeevvvveiiiiiieeeeeeeeee e 45
4.3 3amevaHna no pabote koHaeHcaTopa Notice when adopting capacitor .................. 45
4.4 Toabop NFB NFB SEIEeCON ...covveiiiei e 46
4.5 Bblibop marHuTtHoro nyckatens MC Magnetic contactor (MC) selection ................... 46
4.6 OnekTpnyeckne xapakrepuctuku Electrical data ...........ooooveveiiiiiiiiiiceeees 47
5.YcTpaHeHne HencnpaBHOCTEN U TexobcnyxnsaHme
Trouble shooting and maintenance Period .............ooeiiiiiiiiii e 52
5.1 YctpaHeHune HeucnpaBHocTen Trouble Shooting ......coovveevviieiiiiiiiiie e 52
5.2 PekomeHaoBaHHbIE MUHMMarbHbIE Nepunoabl 06CNyXMBaHUA
Recommended maintenance period .............oouuiiiiiiiiiii i 54
5.3 Ecnu cropen anektpoasuratens Handling a burnt out motor ..., 55
5.4 OTkayka Notices On PUMP-OWN ........ooeiiiiiiiiiiee e e e e 55
R T (o 1\ R e 1T T 1Y o] o] Tor=1 (1o ) o N 55
6.1 NpumeHeHne Bnpbicka xuakocTu Liquid injection application ..........ccccoevvvviiiinnnnn. 56
6.2 OxnaxaeHne Macna Oil COOIET .......ouuiiieeeeee e e e 59
6.3 CucTembl TEXHONOMMYECKOro oOxXnaxaeHus
Thermal storage SYSIEM ... e 60
6.4 DKOHOMAM3EP ECONOMIZEN ......eeiiieee e 61
6.5 Paboune npegenbl Operation €nNVEIOPE .......ccooeeivieeiiiiiiee e 62
7.Komnnektaumst PRODUCT SCOPE ........ooiiiiieiiiieccieieeee e e e e e aeaa e e 66
7.1 Cneymndomkaums komnnektyrowmx Parts specification .............cooovviiiiiiiiiiiiiiiiieenns 66
7.2 Komnnekrauma FItting liSt ... 67
7.3 CMA3BKa LUDFICANT .....eeiiee et e e e e e e e e e e e e e e e eaeeennnnas 68
7.4 Pasmepbl Compressor outling dimensSion ...........cooveeieiiiieiiiiiiiee e e 69
7.5 Pa3mepbl cepBUCHbIX BEHTUNEN Service valve dimension.........ccoovveevvveeeviiiiineeeeeen. 77
7.6 Pasmepsbl BcacbiBatoLlero naHua Suction sleeve dimension .............cccceeeeevviieeens 79
7.7 Pa3mepsbl HarHeTaTenbHoro pnaHuya Discharge sleeve dimension .......................... 80
7.8 Mapkuposka mogernen Model designation ...............coiiiiiiiiiiiicic e 82

7.9 YpoBeHb WyMa NOISE 1EVEl ........coooviiiiiiiiiiiiie e 83



BsepeHue
[ns co3gaHus knMmata B cuctemax
KOHONLMOHNPOBaHUS BO34YXa,
BbICOKOTEXHOIMOTMYHbIX YNCTbIX MOMELLEHMI, a TaK
Xe Ans pasnnyHbiX TEXHOMOMMYECKNX MPOLIECCOB C
NPUMEHEHNEM UCKYCCTBEHHOTO X0OnoAa, ny4Limm
BbIOOpOM cpeam npoyero siendetca obopyaoBaHme
FuSheng.

[nsa yoosneTBopeHusa NoTpebHoCTen HalmMxX
KnneHToB, komnaHuen FuSheng 6bina
paspaboTaHa cepus BUHTOBbIX MNONyrepMeTUYHbIX
KomnpeccopoB BSR aganTrpoBaHHbIX K

npUMEeHeHUIo C pas3nnyYHbIM BUAaAMN XNaaareHToB.

YHUKanbHbI gM3aiH 1 pellenunst, NpUMeHEHHbIE
npu cosgaHmm nuHerku BSR noseonstoT
MCcnonbL30BaTh KOMMNPEeccopa B CNOXHbIX YCIOBUAX
aKcnnyarayumm.

C BbICOKO3(P(PEKTUBHBIMU KOMMNpEccopamm
FuSheng, nponssoauTeny xonogurbHbIX CUCTEM
MOTYT Nerko onTMMM3NpoBaTh CBOU MaLUUHbI N0
HeobXxoANMY0 X0No40NPOU3BOANTENBHOCTbL, a Tak
e obecneunTb TpeboBaHMA K OXpaHe
OKpyatoLen cpeapl.

lMocne MHOroneTHen NpakTuyeckon paboTbl, HaLWn
KOMMpeccopbl AoKa3anu CBOK HaAEXHOCTb U
3DEKTUBHOCTL, YTO NOATBEPXKAAIOT
MHOro4YUcneHHble GrnarogapHOCTU HaLMX
knneHtoB B CLUA, EBponerickom cotose, a Tak xe
TO, YTO Mbl ABNSeMcsa obnagartenem npemmm
«CumBon coBepleHcTBa» (TanBaHb). Hawa
paboTa cepTuduumpoBaHa no ctaHgapty ISO
9001.

[ns yooBneTBopeHus NoTpebHOCTEN HaLnxX
KNMEHTOB Ha BHEAPEHUEe NHHOBALMIA, KOMMNAHMWS
FuSheng nHeBecTpyeT 3HauMTENbHbIE PECYPCHI.
MocTosiHHO BeaéTtcs pa3paboTka 1 BBOA B
3KcnnyaTaumio HOBbIX BbICOKUX TEXHOSOMMI, YTO
No3BOMNsET MCMNOMNb30BaTh Camble HoBelLLne
CTaHKN NO U3roTOBMNEHMIO YHUKANBbHbIX BUHTOBbIX
npocpunen, namepuTenbHbIX MaLIWH Ans
BbIXOOHOMO KOHTPOMA KayecTBa U3roToBnsemom
npoayKumnu.

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 has
"BSR, series of

screw refrigerant compressors to satisfy each

particularly developed the
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-art screw rotor grinding
machines and coordinated measuring machines in

the production process.



Halu geBus - obecneuynTb HaLLNX KIMNEHTOB
NYYLWUMU XONoANINbHBIMU BUHTOBBIMU
KOMMpeccopamMm C BbICOKOPECYPCHbLIMM
NoALUUMNHMKaMK, YAOBNETBOPSAOLWMMM NOTPEOHOCTH
KIMMEHTOB 1 Aaxe donblue.

HacTosiLee pykoBOACTBO MO 3Kcnnyaraumm
npeaHasHa4yeHo ansa cneumanucToB 1 Aa&T NOHATUA
Mo MOHTaxy, BBOAY B 3KCMyaTaLuio n
o6CcnyXnBaHuo, yCTPaHEHUIO HencnpaBHoOCTEN. A
Tak Xe pacckasbiBaeT 06 obnactv 4onycTuMbIX
paboymx 3Ha4EeHUN BUHTOBBIX NOyrepMeTUYHbIX
komnpeccopoB cepun BSR.

[MoxanyncTta, BHUMATENbHO NPOYTUTE 3Ty
WHCTPYKLMIO, U3yunTe €€ 1 cnegymnTte BCeM
pekoMeHAauunsam, nNpexae Yem npucTynuTb K
pa6orTe.

Ecnn y Bac BO3HMKIM BONPOCHI UMK HYXXHA
NOMOLLIb, NOXanyncra, He CTECHAWTECH
obpawartbcs K Ham. Mbl roToBbI

okasaTb Bam nomoulb 1 oTBETUTL

Ha Balum Bonpochl.

Our motto is to provide our value customers screw
refrigerant compressors bearing better competitive
edge, performance and quality to increase

satisfactions from customers or even to.

This instruction manual is prepared to ensure that
"BSR.

screw refrigerant compressors correctly. Reader

users can operate or install Fu Sheng

will find BSR series information about the features,
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.



|I. OcobeHHoCcTU cepumn " BSR |

MexaHusm:

e HoBeNWMNIA acuMMeTpUYHbIK Npodunb °
poTopa, ny4ywee COOTHOWeEHNe 3ybbeB
5:6, komnpeccop obecnevynBaeT BbICOKYO
3 PEeKTMBHOCTb B 3KCNnyaTayuu.

MpeunsnoHHas o6paboTka kKopnyca u

poTOpPOB NPOU3BOANTCSA B KaMmepe C

KNMMMaTUYECKNM KOHTPONEM W

cobnigeHnem kavyectBa Bo3gyxa
B HoBoe nokoneHue npoduns

obecneunBaeT BbICOKYH XXE€CTKOCTb

B [lpodeccuoHanbHoe

BbICOKOTEXHONOIrM4HOEe nNnpon3BoaCcTBO
obecneuyunBaer BbICOKYHD TOYHOCTb WU
Ka4yecTBO

® BbiCOKOIhEKTUBHLIN aNneKkTpoaBuraTten @

BcTpoeHHass TepMmucTopHas 3awumTa
(3 PTC pgatuuka)

Cneu,maanaﬂ KOHCTPYKUNA oXnaXaeHunsa
BCacCblBa€MbIM rasom

® [InuTenbHbIR CPOK cNyxObl NOAWNNHUKOB @
M nogavya mMacfia B NOAWNNHUKOBbIE Y3Tbl

MaTb oceBbIX NOALWNNHUKOB obecnevyuBatoT

6onbwyto 4ONTroBEeYHOCTb paboThl

BCTpoeHHbIe MacliAHbl€ KaHanbl
obecneyuBatT naoearnbHy CMa3Ky

® Huskas BuGpauusa U nynbcauus HarHeTaHus e

Manoe KONM4YecTBO TpywKuxca getanen

HeT Heob6xoAMMOCTM B MCNOMNBb30OBaHUN
HarHeTaTenbHOro BeHTUNA

BCTpOEeHHbIN BbICOKOA( P EKTUBHBIN

MacrnooTgennTenb C oonbwon nnowaagbto
NOBEPXHOCTHU

B VIHHOBaUMOHHbLIA ANU3aliH MacnooTAenuTens

Hannuyne BbICOKOI( D EKTUBHOIO
MacngaHoro counbTpa

I. FEARURES OF" BSR ;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

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.

B Special design of refrigerant

cooling flow passage.

Long service life of bearings with

sufficient lubrication

B Five axial bearings provide
more durability.

B Built-in oil channel provides

perfect lubrication.

Low vibration and discharge pulse.
B Limited motion parts.

B No need to use discharge valve.

Built-in high efficiency oil

separator with large area filtration.

B Innovative design of oil
separator.

B Equipped with high efficiency oil

filter.



MnaBHOe perynupoBaHune o

XONoAONPON3BOANTENBHOCTU

B KomnakTHas KOHCTPYKUUA 30NOTHUKA
Mpeyn3noHHbI KOHTPONb 3arpy3Kku
CONEeHOMAHbIMU KnanaHaMmu

MoHTax BcacbiBalowero natpy6ka
MOXeT 6biTb MOBEPHYT NPaKTUYECKU
noa nbbiM yrnom

B Y0o6CcTBO MOHTaxa Ans YMnnepos

ApanTupoBaH Ans NPpUMEHEHUA nog P
OCHOBHble Tunbl xnagareHtoB ( R134a,
R407C, R22, R404A, R507), uT0
nosgonseT nogobpatb KOMnNpeccop B
COOTBETCTBUUN C HEOOXOAMMOW

3P PEeKTUBHOCTbIO NCNOMb30BaHMUSA

B OntumanbHble rabapuTHble pa3mepbl

B Bo03MOXHOCTb MCNONb30BaHMUSA
pas3nuyHbiX Macen
OnTuMmManbHbIN pasmep poTopoB

OTtnnyHbin COP

Wnpoknm cnekTp NnpuMeHeHuns

AvanasoH Npon3BOANTENBHOCTHU °
B 60Hz ( 168~2350m3/hr )
B 50Hz ( 140~1959m3/hr )

Flexible capacity control

B Delicate design of slider.
B Precisely control the loading by

solenoid valves.

Mounting suction port can be
rotated to different piping angle.
B [t is convenient for the piping of

chiller unit.

Suitable for each kind of
refrigerant(R-134a, R-407C,
R-22...) It is possible for the chiller
system to operate at its best
efficiency.

Optimized volume ratio design.
Matched with different oil.
Optimized motor size.

Excellent COP.

Wide application range.

Displacement range
B 60Hz(168 to 2350 m?3/hr)
B 50Hz(140 to 1959 m3/hr)

OneKkTpu4yeckune yctpomctesa KoHTpons u 3awuntel Electrical control and protection device:

AdaTtunk TemnepaTypbl HarHeTaHua (PTC)
Hatunk TemnepaTtypbl geuratend (PTC)
OaTtunk Temnepatypbl gsuratensa (PT100)
MoHnTOop ha3HOro HanpsaxXeHns

MoHuTOp NnocnegoBaTenbHOCTU a3
[JaTtyunk ypoBHS macna

ﬂ,eTeKTOp adHOMalNnbHOIo HanpAxXeHun4d

B PTC discharge temperature
monitor sensor.

B PTC motor temperature monitor
sensor.

B PT100 motor temperature

monitor sensor.

Power phase sequence monitor.

Power phase loss monitor.

Oil level detection.

Abnormal voltage detection.



CraHpapTHOe OCHaleHue:

O6paTHbI KNnanaH Ha HarHeTaHumn

CmoTpoBOE CTekno macna
[datyunk ypoBHs macna

MoporpeB macna B KapTepe
(BSR21X~BSR42X)

KnanaHbl cnvBa/ 3anpaBku macna
BblCOKOSG D EKTUBHBIN MacCAsAHbIN PUNBTP

CDVIJ'IprbI Ha BCacCbiBaHNWN rasa

Moaynb aNeKTpUYecKoi 3amnThbl

BI'IprCK XKXNOKOro XxnagareHta

Standard fittings:

(aganTepbl B KOpNyce komnpeccopa B
obnacTv BUHTOBOW Mapbl U Ha CTOPOHE

HW3KOro AaBneHus)

Mogkno4vyeHNna skoHoMalKasepa
¢dnaHey(BSR413~BSR616)

LWTyuep XUAKOCTHOTO BNpbicka
¢dnaHey(BSR51311~BSR616)

JononHuTenbHbIE onuunu:

Discharge check valve

Oil sight glass

Oil level switch

Oil heater. (BSR21X~BSR42X)
Oil draining valve.

Precision oil filter.

Large size suction filter.
Electrical protection module.
Reserved liquid injection
adapters at middle pressure
side and low pressure side.
Economizer connection
flange(BSR413~BSR616)
Liquid injection connection
flange(BSR51311~-BSR616)

Complete optional fittings:

ConeHoOMAHbIN BEHTUNb BRApbICKA XUAKOCTM N

3anopr|17| BEHTWUJIb HAa HarHeTaHun
38I'IOprIl7I BEHTWUJIb Ha BCaCbiIBaHNU

KanmnnapHblii BNPbICK XNOKOCTH
Bubpoonopsbl
MpenooxpaHUTenbHbIN KNanaH

ApanTtep akoHomansepa (BSR213~326)

Liquid injection solenoid valve
Discharge service valve
Suction service valve

Liquid injection capillary.
Anti-vibration mounting pad.
Safety valve.

Economizer adapter
(BSR213~326)



1.1 Yny4dweHHasa KOMNakTHass KOHCTPYKLUUs
KoHcTpykuma komnpeccopa (puc.1)

B MogaynbHas KOHCTPYKLUSA
Kopnyc - ocHOBHas MmaccuBHas 4acTb
BMHTOBOro Komnpeccopa. MogenbHblin pag
BSR pacnonaraert wecTbi0 TUNopasMmepamu
KOpnycoB ¥ ABaguaTbio TpeMs Mogensamu
KOMNpPeCccopoB, OTBEYAOLNX Pa3NUYHbIM
TpeboBaHuNAM.

B Bbicokas TOYHOCTb.
UT06bl 4OCTMYb BbICOKOWN 3dEKTUBHOCTU
paboTbl kOMNpeccopa, NPy NPOU3BOACTBE
KOpNyCHbIX AeTanen nucnonb3yercs
KOOpPOUHATHO-U3MepUTEnbHaa TEXHWUKA, KOTopas
nossonsieTcs y6eauTbca B TOYHOCTU
MexaHnyeckon o6paboTku, NOBbILLAET Ka4eCTBO
BbIXOAHOW NPOAYKLUUN.

B [IByXcrnoiHasa KOHCTPYKLMS

[lByxcnoviHasi KOHCTPyKUMS Kopnyca
M3roToBNEHa NO BbICOKMM CTaHAapTaM KavyecTBa
C YBENIMYEHHOW NPOYHOCTbLIO OTIIMBKU YyryHa u
MOXET BblAEePXKMNBaTb HE TOMbKO MOBbILLIEHHOE
[laBNEeHNe, HO N CHUXaTb YPOBEHb LLIYMa BO
Bpems paboThl.

1.2 BuHTOBasA napa

®  Ontumusauyus
Fusheng npumeHseT nepenoByo MexayHapaHyo
3anaTeHTOBaHHY CUCTEMY aCCUMETPUYHBIX
npodwunen potTopos (CooTHOWeHME 3yba 5:6)
PoTopbl 3roToBneHbl Ha NHHOBALMOHHOM
wnudgosansHoM ctaHke CNC, yTo nossonseT

OOCTUYb HeﬂpeB3OVIﬂéHHOFO KavyecTBa N TOYHOCTMW.

B Bbicokas acp(peKTUBHOCTb
Bo Bpems npogomxuTenbHon paboTel, BUHTOBAS
napa COXpaHseT YCTaHOBMEHHblEe 3aBOACKNE
3a30pbl, YTO NO3BONSET AOCTUraTb
MaKkcMManbHON 3 dEKTUBHOCTH.

1.1 Superior compact structure
Compressure structure showed as figure 1.
B Modular design
Casing is the major component of screw refrigerant
compressor. BSR series have
6 frames and 23 models which meet various

demands and applications.

B High Accuracy
To reach high operation efficiency, the casing is
manufactured 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.

B 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 Opitimization
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.

B High efficiency
Under continuous operation, the rotors still keep

their best clearance and achieve highest efficiency.



Muffler Slide valve - Discharge flange —

® Terminal box — Suction flange
TryLvTens 3onoTHuK raHeL, Ha KniemMHas kopoBka dnarel Ha
HarHeTaHUN BCACLIBAHM
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Oil separator  — Bearings — L Bearin . Suction fil
' Casing uction filter
Macrooraenvrers MoAwmrHK WHavikaTop MoawmnHvK — Kopnyc dunbTp Ha
Mmacna — Male rotor BCaCbIBaHM
Benywumit potop
Punc.1 —: KoHCTpyKuna komnpeccopa

Figure 1: Compressor structure




1.3 MoALKMNHUKK

B [AnuTenbHbi CPOK CryX0Obl
BbICOKOTOYHbIE KpynHOrabapuTHbIE OCEBbLIE U
pagunanbHble NOALWNNHUKA crneumanbHO
nogobpaHHble AN BeAyLlero 1 Be4oMOro potopos
Ha ONUTENbHbIN 3KCNNyaTaumoHHbIN cpok. C
9 PEKTUBHOM CUCTEMOI CMa3KN, CPOK CITy>KObl
noawmnHuka MoxeT 6bITb NpoanéH. Cuctema
CMa3sKu KoMrpeccopa peanu3oBaHa nogadyen macna
B NOALUMNHMKOBbIE KAaMepbl 3a CHET pasHULLbI
AaBneHun.

1.4 dunbTp Ha BCcacbiBaHUU
dunbTp yBENUYEHHOrO pasmepa c
HW3KMM Nepenagom AaBfeHus

B HapéxHas n 6e3onacHas 3almTa KOMIpeccopa OT rpsiau
YcTaHOBNEH Ha BcacbiBawLem natpybke
Komrnpeccopa. dunbTpytoliasa cnocobHOCTb
npegoTBpaliaeT nonagaHna NOCTOPOHHUX
YacTuy n npeaMeToB B NONOCTb
Komrnpeccopa v rapaHTupyeT ero
HopmanbHyto paboty. Mbl pekomeHayem
nocrie 3aBepLlleHns Nycko-HanagouHbIX n
obkaToyHbIx paboT, nponssectTn pasbopky

N OYNTKY PUNBTPYIOLWEro afieMeHTa

1.5 MacndaHbln puUnbTp

B YnyyduweHHbIn PUNbTP TOHKON OYNCTKU
MacnsHbIi unbTp pacnonoXxeH B MacnsHom 6ake
BHYTPW Kopnyca komnpeccopa. Bcé macno,
KOTOpOE NPOXOAWT Yepes KaHanbl, B y3en
30M0THMKA, NOALWMMNHUKM U POTOPbI AOMKHO ObITb
OT(UNBbTPOBAHO Y OYULLEHO ANSA TOro, YTobbI
npegoTBpaTUTb NonagaHne NOCTOPOHHUX YacTuy,
BbIXO[, U3 CTPOS AeTanein komnpeccopa.

1.6 NMpuBoAHOI gBUraTeENb

] BbicokoahdhekTuBHbIE ABYXMOMIOCHbIE,

1.3 Bearing

B 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.

1.4 Suction filter

B Large suction with low pressure drop.

B Reliable and safe protection

Installed at the suction end of the
compressor, the filtaminated particles
from enteer prevents foreign objects or
contring 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 QOil filter

B Superior high precision

Oil filter is located in oil tank under the
compressor casing. Any oil 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.

1.6 Driving motor
B High-efficient two-pole, three-phase,



TpexdasHble, knacca F anektpoasuraTenu.

m CoO BCTpoeHHbIM Tepmuctopom PTC
3NEKTPUYECKUin Moaynb 3aWnTbl ANs
KOHTpONs o6OMOTOK U TemnepaTypbl
ABuraTtensa Kkomnpeccopa, KOMNpeccop
3aWuWEéH AnNg 3anycka nog HopMarbHbIM
cocTosiHMEM. BO3MOXHOCTb 3anycka no
cxeme 3Be3fa-TpPeyronbHUK UNn NpsmMo
3anyck.

1.7 MacnooTtpnenuTtenb

[ | BcTpoeHHbIN MacnooTaennTens
Ncnonb3yeT TPexcTyneH4yaTbli MEXaHU3M
hunbTpaymm ¢ BbICOKOW NIOTHOCTbIO
dhunbTpyOLWEro anemeHTa gns
OOCTUXEHUS ONTUManbHOro agpdekta
cenapauuu macna.

Ero acpdektnBHOCTb npesbiwaeT 99%.

1.8 30n0THUKOBasA perynupoBka
NPOW3BOAUTENIbHOCTU N CONIEHOMAHbIE KnanaHbl

B 30/10THMKOBas cucTema perynmpoBku
NPOM3BOAMTENBHOCTM TOYHO NOAAEPKMBAET
TpebyeMbli pacxod xnagareHta u onepaTuBHO
pearmpyeT Ha U3MEHeHWe Harpysku

B kauecTBe cTaHAAPTHOrO UCMONHEHUS

[ |
peanusoBaHa 4-€x CTyneH4aToe UsMeHeHue
MOLLIHOCTMK komnpeccopa. [naBHas
perynupoBKa MOLLHOCTH KoMMnpeccopa
[AOCTyMHa B Ka4ecTBe Onuun.

m [n4 ocoBbix ycrosuii akcnnyartaumm

CYyLLECTBYET BO3MOXXHOCTb U3MEHEHUS
cTeneHu cxatus. 3Tn paspaboTku No3BONA0T
[06UTBLCA BbICOKOW 3hhEKTUBHOCTH
KOMMPEeCCOpOB.

2 .Cuctema perynumpoBKu NpoM3BOAUTENIbHOCTH

2 .1 YeTbipex-CTyneH4aToe perynmpoBaHue MOLLHOCTU
4-x cTyneHyaTasi cucTteMa KOHTPONS MOLHOCTH
peanunsyeTcsa no cpeacTBOM OAHOroO 30/10THMKA,
Tpéx NC anekTpoMarHMTHbIX KnanaHoB U OQHOrO
nopLwHA ¢ perynupyemsim warom 25%, 50%, 75%
n 100%.

MpuHUMN ynpaBneHns MOLLHOCTbIO AOCTUraeTcs
nepemMeLLeHmem 30M0THUKA, YTOObI o6ecneunTb
YacTu4HbIM barnac xnagareHta o6paTHO BO
BCaCbIBAIOLLYIO MONOCTb, TEM CaMblM PErynupys
NOTOK XflagareHTa.

class F inductive motor.

B With built-in PTC thermistor electrical
protection module to monitor the winding
temperature of compressor motor
closely, the compressor is insured to run
under normal condition. It’s suitable for

star-delta or direct-on-line start-up.

1.7 Oil separator

B 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%.

1.8 Capacity-control piston and solenoid valves

B The capacity-control slider valve mechanism
accurately controls the required refrigerant flow
responding to the system loading variation.

B The compressor provides 4-step capacity
control as a standard. The linear capacity
control is also available as an option.

B For special operation conditions, there are
various built-in volume ratios to be adopted.

This leads to high energy efficiency.

2 .Capacity control system

2 .1 Four-step capacity control

The 4-step capacity control system is
made of one slider, three NC solenoid
valves and one piston with adjustable
range of 25%, 50%, 75% and 100%.
The principle of capacity control is by
moving the slider to allow partial
refrigerant to bypass back to the intake
and regulate the refrigerant flow.
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Cxema perynnpoBku Npon3BOANTENBHOCTU
Capacity-control diagram

Tabnuua BKNOYEHNA CONEHONAHOro KnanaHa
4x-CTyrneH4aTon perynmupoBKy NPOn3BoaNTENBHOCTU

Solenoid valve activating table of
four-stage capacity control

ONneHougHbIN Solenoid

knanaH SV1 SV2 SV3 valve SV1 SVv2 SV3
CocTosHne (H3) | (H3) | (H3) Status (NC) | (NC) | (NC)
100% OFF OFF OFF 100% OFF OFF OFF
75% OFF OFF ON 75% OFF OFF ON
50% OFF ON OFF 50% OFF ON OFF
25%(3anyck) ON OFF OFF 25%(startup) ON OFF OFF
ON : BKJ1, OFF : BbIKIJI ON: energize, OFF: de-energize

2 .1.1 3anyck: 3arpyska 25%

[Ona obner4yeHnsa 3anycka komnpeccopa
Harpys3kun JOJIKHbl ObITb CBEAEHbI K
MUHUMyMy. Moatomy SV1 Haxogutcs
noAa HanpsiXXeHnem, nponcxoguT
nepenyck macna Ha CTOPOHY HU3KOrO
AaBneHnsa. 30N0THUK He ABUraeTca u
COXpaHAeT MakCumanbHOe OTKpbiTUE B
KoHue, 6arinacupysa xnagareHT Ha
BcacbiBaHue. [Nlocne 3aBepweHuns
3anycka Komnpeccopa Harpyska MmoxeT
yBEenu4mnBaTbCa NOCTENEHHO

2 .1.1 Startup: 25% loading

For easier startup of compressor, the
loading must be minimized. Therefore,
SV1 is energized to bypass oil to the
low-pressure side directly. The slider
does not move and keep the maximum
opening in suction end to bypass the
refrigerant. After the completion of
startup the compressor then can increase
loading gradually by de-energizing the
SV1 solenoid valve. It is recommended to
run compressor at 25% loading for about

10



obecTouymMBaHMEM 3NEKTPOMArHUTHOTO 30 seconds before starting to increase
knanaHa SV1. PekomeHgyeTcs loading.

NPOM3BOAMTL 3anyck Komnpeccopa npu

3arpyske 25% B TeyeHumn 30 cekyHa Ao

Hayana yBenuMyeHus 3arpysku.

SVi

=

O]
/
/

|
i

Cxema paboTbl npu 3arpyske 25% (3anyck)
Flowchart of 25% capacity(for startup)

2 .1.2 Yactu4yHas Harpyska: akcnnyatauus 50% 2 .1.2 Partial load: 50% Operation

C TeMm xe npuHUMNom, ChopMynMpOoBaHHbLIM Npu Nycke With the same principle as stated in 25%
komnpeccopa Ha 25% , 3anuTbiBaeTcs knanaH SV2, a
Apyrve knanaHa obectounBaroTcsd. TeM cambim
KoMnpeccop HauynHaeT paboTtaTth ¢ 3arpy3komn B 50%. de-energized to achieve 50% loading.

loading, SV2 is engergized and others are

SV
~ -

———

Cxema paboTtbl npu 3arpyske 50%
Flowchart of 50% capacity
2 .1.3 YactnyHas Harpyska: 3arpyska 75% 2 .1.3 Partial load : 75% Operation
Monyyas obpaTHyio CBsA3b OT CUCTEMDI Receiving a feedback from system
3anpocoM Ha yeenuyeHue npoussoautensHoct, demanding for lower capacity, the SV3 is
Ha knanaH SV3 nogaétcst HanpshkeHne, macrno energized to allow oil to flow back to the



Gannacupyetcs 06paTHO B CTOPOHY HM3KOrO
AaBneHns Yepes kaHan knanaxa. NopweHb
nepemelyaeTcsl B NOSIOXKEHNE KaHana

knanaHa SV3, 30N0THUK caBuraeTtcs, YTo
Mo3BONSET MEHbLUEN YacTu NOTOKA XfadareHTa
BO3BpaLLaTbCsl HA CTOPOHY HU3KOro AaBMEHUS.
9710 gencTene cHU3NT obbem Banacupyemoro
rasa sarpyska komnpeccopa, coctaBsuT 75%.

;
~
—

low-pressure side through the valve
channel. The piston returns to the outlet
of SV3 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 make the
compressor operating at 75% loading.

Cxema paboTbl npu 3arpyske 75%
Flowchart of 75% capacity control

2 .1.4 Nonnas 3arpy3ka: 100%

Mocne 3aBeplueHnsa 3anycka, knananbl SV1, SV2 n
SV3 06ecToyeHbl 1 Macrno TeYeT NPsIMO B LMIMHAP
M TONKaeT NopLieHb BNepea, CABUrasiCb, 30JI0THUK
NOCTENEHHO YMeHbLUAeT Nepenyck xnagareHTa.
Korga otBepcTtue Bainaca xnagareHTa nofHOCTbIO
nepekpoeTcst 30NTI0THUKOM, KOMMPECcop
3apabotaet Ha 100% 3arpyske.

2 .1.4 Full load: 100% operation

After the completion of startup, SV1, SV2
and SV3 are de-energized and oil flows
straight to cylinder and pushes piston
forward, driving the slider to gradually
reduce bypass opening. When the opening
is closed completely, the compressor is
running at 100% loading.

A L

Cxema paboTtbl npu 3arpyke 100%
Flowchart of 100% capacity control

2.2 MNnaBHas perynuposka mowHocTu ( 25%~100% ) 2.2 Linear capacity control ( 25%~100% )

JINHEWHBIN NPUHUMN YyNpaBneHns MOLHOCTbHO
KOMMpeccopa, Takow Xe Kak CTyneH4yaTbln, C
NMOMOLLbHO 4-X 3NEeKTPOMarHMTHbIX KnanaHos,

The principle of linear capacity control
system is same as four-step one, except

12



3a UCKMKYEHMEM, NOTUKM YNpaBneHns
9NEeKTPOMarHMTHbIMU KnanaHamu.
YeTblpéxcTyneHyaTas perynmpoBka MOLHOCTH
Tpebyet paboTtbl TpéEx NC knanaHoB, B TO BpeMs
Kak nnaBHbIi cNocob perynupoBaHng
3apencteyeT Tonbko Agsa NC (HopManbHO
3aKpbITbIX) ANEKTPOMArHUTHbIX KnanaHa Ans
YBENNYEHUS UMM YMEHbLUEHMWS 3arpy3Kku.

Cnocob 3aknyaeTca B AMHAMUYECKOM
3anuTbiBaHUM unu obectounBaHmm knanaHos SVO
n SV1, 4yTo No3BonseT HENPEPLIBHO U MNHENHO B
AvanasoHe mexay 25% n 100% perynuposatb
3arpysKky komnpeccopa B 3aBMCMMOCTM OT
Tpebyemoin Xonogonpou3BOANTENBHOCTMU.
PekomeHayembln UMNyNbC BPEMEHMU Ha
3anuTbIBaHNE CONEHOUOHOrO KnanaHa cocTaBnset
okono 0.1~0.5 c. n oHa gomxkHa ObITb
CKOppEeKTUpoOBaHa B COOTBETCTBUN C (DaKTUYECKOM
paboTou cucTembl.

SVO SV1

that the control logic of solenoid valve
varies. The four-step capacity-control
needs three NC (normal close) solenoid
valves, whereas the linear one uses two
NC (normal close) solenoid valve to
control the increase or decrease of
loading.

The system dynamically controls the
energize or de-energize SVO0 and SV1
solenoid valves to adjust the compressor
output continuously and linearly in a
range between 25% and 100% loading in
reponse to the actual loading
requirement. The recommended pulse
time of solenoid valves is about 0.1~0.5
second and it shall be adjusted according
to actual operating status.
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Cxema nnaBHOW perynupoBku npom3BoantenbHocTn(25%~100%)
Flowchartoflinear capacity control(25%~100%)

Mpun 3anycke komnpeccopa, knanaH SV1 HaxoanTtcs
NoA HanpskeHnem, 4Tobbl Macno LMpKynupoBano B
o6xo4 NOpLUHSA 3010THMKA NPON3BOAUTENBHOCTU, a
OKHO Oalinaca xnagareHta Oblsio NOMHOCTbIO
oTKpbITO. KnanaH SV0 o6ecTtoyeH. 30M0THUK OCTaETCS
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When starting compressor, SV1 is

energized to bypass the oil in hydraulic
cylinder back to the low-pressure suction
end while SVO is de-energized. Slider
remains in its initial position due to the



B CBOEM MepBOHa4YanbHOM NONOXEHUN 3a CYET
BO3BpaTHOW NpyxuHbl. KoMnpeccop 3anyckaeTcs B
3TOM nonoXxeHuun. Kak Tonbko npouecc 3anycka
6ynet 3aBepuieH, Ha knanaH SV0 nogaéTtcsa
HanpsbkeHue, knanaH SV1 obectounBaeTcs,
npoucxoaut yeenuyeHune Harpysku 4o 100%

PaboTta komnpeccopa B yCTAaHOBUBLUEMCS peXUME,
SV0,, SV1 obecTouyeHbl, nponcxogmt
nogaepXxuBaHune ctabunbHbI XONOAUNbLHON
MOLUHOCTW. py N3MEHEHMMN Harpy3KH,

3anuTbiBaeTcs M 06ecToumBaeTcs OOWH N3 KrnnanaHoB

SVO0 unu SV1 ang toro, 4to Obl 3arpysvTtb unm
pasrpysnTb MOLLHOCTbL KOMMpeccopa B
COOTBETCTBUM C 3aNPOCOM CUCTEMBI.

Korga Harpyska yBenumumBaeTcs, KpaTKOBPEMEHHO
nogaétcs HanpspkeHue Ha knanaH SVO0 yto 66l nogatb
HeboMbLIOEe KONMMYECTBO Macna B rmapoumMnuHap,
30/T0THWK COBUraeTCs B HanpaBNeHUN yBENMUYEHNS
X0M1040MNPON3BOAUTENBHOCTY (T.€. YMEHbLIAETCH OKHO
HaiinacupoBaHusa xnagareHta). Ecnu Harpyska
YMEHbLLAETCA, KpaTKOBPEMEHHO NOAAETCS HaNPsXKeHWe
Ha knanaH SV1 4yto 6bl HebonbLLIOe KoNMYecTBO Macna
Mo MacnsHOMY KaHasy BbITEKIO U3 rMapoLUnIMHapa BO
BCACbIBAIOLLYO NOMOCTb KOMNpeccopa 1 TeM caMblm
MPOM3OLLSIO CMELLEHNE 30/T0THMKA B CTOPOHY
YMEHbLLEHNSA XONOAO0NPON3BOANTENBLHOCTHU (T.€.
yBenuyeHue okHa baiinacmpoBaHusa xnagareHTa)

spring force, and then the compressor
can be sure to start at 25% loading.
Once the startup process is completed,
SVO0 is energized while SV1 is
de-energized to increase the loading up
to 100%.

To keep compressor running in steady
state, SV0O, SV1 is de-energized
continuously to maintain the stable
refrigeration capacity output. Once
loading has been changed, the system
energizes de-energizes of SV0 and SV1
to adjust output of compressor in order to
fit actual loading requirement.

When loading increases, SVO energizes
shortly to allow small amout of oil to flow
into hydraulic cylinder and force slider 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 and cause slider to
move in the direction of decreasing the
refrigeration capability.

ConeHougHbIn SV0 SV1
KnanaH
CocTosiHue (H3) (H3)
3a|-|yCK OFF ON
3arpyska ON OFF
Paarpyska OFF ON
[Nonnepxueane OFF OFF

MNMnaBHas perynupoBka(25%~100%)

ON : BKJ1, OFF : BbIKIJI

2.2.2 onana3soH perysimpoBaHus MOLWHOCTMU:
50%~100%

[ns npefoTBpaLLeHns HexenaTenbHbIX MyCKOB KoMnpeccopa
npw 3anpaLiMBaeMoii MUHUMAnNbHON NPOU3BOANTENBHOCTY
PEKOMEHAYETCS 3amyckaTb KOMMPECCOP NMPU 3anpoce
npomnsBoamTenbHOCcTH He MeHee 50%. MNpu MUHUMAbHBIX

14

Solenoid SVO0 SVA1
valve (NC) (NC)

Status
Startup OFF ON
Loading ON OFF
Unloading OFF ON
Holding OFF OFF

Control sequence of linear capacity
control

ON: energize, OFF: de-energize

2.2.2 Capacity control range: 50%~100%
To prevent the compressor from running
at low-loading state (25%) that would
make motor overheat or liquid



Harpy3kax npou3BOAMTENLHOCTI KOMMPECCOPa BO3MOXH  compression due to oversized expansion

MPOBHEMbI C OXaXAEHUEM W NEperpy3Koi Ve it dod t - tain th
3MNeKTPOABUraTens, a Tak e BO3HUKHOBEHWE BNAXHOr0 valve, ILIs recommended to maintain the

Xo[a, YTo ABNSAETCS HeJoNyCTUMbIM PeXMMoM paboTtel npu  Minimum operating capacity at 50%

komnpeccopa Heobxogumo 3anutathb knanaH SV1 . .
(6alinacvpoBanue Macna), NPOU30HAET PasrpyKeHHbIil startup,energize the SV1 (to bypass oil)

nyck npu 25% npon3BoANTENbHOCTU. HopmarnbHo- to make sure that the compressor can be
3aKpbIThIi KnanaH SV2 (onuus) sageicTBoBaH 4ns started at minimum loading. A

nepenycka macna u3 ruapouunuHapa Ha BcacklBaHue . .
koMApeccopa, a knana SV0 Ans noaaun Macna B normal-close solenoid valve SV2 (option)
rugpoumnnuHap. Komnpeccop pabotaeTt ToNbKO B is used to bypass oil from cylinder while
avnanasoHe mexay 50% v 100% npon3BogMTENbHOCTH NO SVO0 to feed oil into cylinder. The
CPEACTBOM BKMIOYEHUS/BbIKNIOYEHNS knanaHoB SVO n SV2

komnpeccop paboTaeT Tonbko oT 50% 1 Ao 100% compressor only operates between 50%
3arpy3kv ynpasnss BknoyeHue/blknoveHne SVO n SV2. and 100% loading by controlling the
Pekomengyemoe BpeMst MMnysnbca Ha Cpa6aTbIBaHVIe on/off of SVO and SV2. The recommended
3N1EKTPOMArHUTHbIX KnanaHoB COCTaBNSET NPUMEPHO . : :

0.1-0.5 cekyHAbl 1 3TO BpEMS KOPPEKTUPYETCS COrNacHo pulse time of solenoid valves is about
(hakTuyeckomy paboyemy COCTOSHMIO. 0.1-0.5 second and it shall be adjusted

according to actual operating status.

=] e
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Cxewma nnaBHou perynnpoBkn(50%~100%)
Flowchartoflinear capacity control(50%~100%)

Leronare - gy SV1 SV2 Solenoid
{anay Caive|  SVO SV1 SV2
CoCTOSIHM (H3) (H3) (H3) (NC) (NC) (NC)
3anyck OFF ON OFF Status
3arpyska| ON OFF OFF Startup OFF ON OFF
Pasrpyska | OFF OFF ON Loading ON OFF | OFF
Monnepxvearng OFF OFF OFF Unloading OFF OFF ON
Holding OFF OFF OFF
MnaeHasa perynupoBka (50%~100%) Control sequence of linear capacity
ON : BKJ1, OFF : BbIKJI control

ON: energize, OFF: de-energize

Pekomengyemas nocnegosatenbHocTb [TYCKA/OCTAHOBA komnpeccopos

2.3.BSR51XIl / BSR61X pekomeHaauunu 2.3.BSR51XIl /BSR61X instruction for system
ANsi CACTEMbI perynupoBaHus 1
pacnpegeneHusa macna.

control and allocation.

15



m TexHonoru4yeckas cxema BHeluHero otaeneHna = Flowchart of System A (Oil separator protection

macna (3awurTa cenaparopa macna) module )

C

- 3/4"

erynatop  Flow rate regulator
pacxopa— 3/4"
A

sg

B
i= _ 34" . 34
ol
| 172" 172"
[Opn3oHTanbHbIN
MacnooT:p,enmenb 3/g"
sg 1
Horizontal oil separator %XJ Q L
- 1 o S o I 3
u MacnsiHbi = 52 _ Kg‘;ﬂ%’;%a;eorp 7 MC]‘IapVITeJ‘Ib
unsTp @ Oxnaméalomaﬂ Bofa — | Evaporator
Oil-filter ooling water Oxniaxaaemas Boad
Chilling water | PacluvpwuteribHoe
YkasaTenb ypoBHs Macna yCTPOWCTBO
Oil-level switch J _. 34" ba Expansion device
OcHoBaHWe MacrnooTAenuTens [ [ .
Qil separator base 3/4" 3/4"
®unbTp-ocywMTEnD Eﬁ PekomeHnyemas cxema A
Dryer-filter . Recommended system layout A
CucTeMa KoHTponst Macna compressor oil system control S1(3/4") S2(3/4") S3(3/8") S4(172")
3anyck komnpeccopa Compressor startup ON ON OFF OFF
30c nocne 3anycka 30S after startup ON ON ON OFF
60c nocne 3anycka 60S after startup ON ON ON ON
OcTaHOB KOMMpeccopa COMPIESSOr Stop OFF OFF OFF OFF

Ynpaenenue S1/S2 BKI/BbIKIT cuHxpormsosaHo ¢ komnpeccopom SV1/SV2 ON/OFF control synchronously with compressor
3anyck ynpaenenust S3/S4 nocne BbIxoJa KOMMPECCopa Ha CTaLMOHAPHbIM PexVM Npu MONHOM 3arpyske

starting S3/S4 ON/OFF control after compressor in stable full load operation.

KoHTporb 1 ynpaeneHue TemnepaTypon ABuraTenst KoMnpeccopa

compressor motar S5-1/2" S6-1/2"
temperature monitor and control

3anyck komnpeccopa (Compressor startup) ON OFF
3anyck komnpeccopa npu PT100 > 50°C ON ON
(Compressor startup when PT100 >50°C)

3anyck komnpeccopa npu PT100 <45°C

(Compressor startup when PT100 <45°C) ON OFF
3anyck komnpeccopa npu PT100 <30°C OFF OFF

(Compressor startup when PT100 <30°C)
PekomeHayemas Temnepatypa asuratens - He eoiwe 80°C Recommended motor temperature to be kept below 80 “C

16



Jatumk Temnepatypa Temnepatypa

. YPOBHA macna Asurarena HarHeTaHua
KHoaN?; pggég OaT "’]1“,3.”'9””” Oil level APl AP2 motor Discharge
SGU.I,VIPI'bI pa A switch temperature temperature
compressor trip setting for Cabiwe 1 6ap Huxe 4 6ap npu Benwe] 30°C Bowel 10°C
protection ON hicher than 1 |©/HOM 3arpy3ke
1gher than 1 pelow 4 bar at ful]l above 130°C above 110 'C

bar load
Komnpeccop BbikAOYaeTca compressor stops

—~ —~ o~ ™~

API:'E*C'"?*“ (e*’Ya<’"‘xa”’m’Bot" —t a cohtoa

* -

Pressure difference between o1l separator and compressor oil inlet port.

a“m

A P2 CteneHb cxaTtna komnpeccopa High-Low pressure difference of compressor

®m TexHonoru4yeckas cxema B (Mogynu ® Flowchart of System B (Compressor pretection
3awWnTbl KOMNpeccopa) module )

172"

Perynsatop Pa%X?ja}, Flow rate regulator

@)
Cr
sg

AT o0 s L 3/4" %
/72 /2"

sl
NS |
T OpM3OHTANbHbIT YCTponcTBo BO3BpaTa
MacnooTaenuTenb T 3/4" macna Oil-reclaim
- Power T T T
i i Device-Ejector s
Horizontal oil separator i T l
- il Ik o S: o Ik Ik [J
Ll | K3 ——— o KoHgeHcaTop —dTl
OxnaxpgatoLlas BOAAl Condenser Wenaputens
Cooling water —q | Evaporator
Oxnaxpgaemas Boga
3/4" Chilling water
acwmpuTenbHoe
I — YCTPOWCTBO

Expansion device %

MacnsiHbIn punbTp

QOil filter
dunbp-ocyLmMTenb

Dryer-filter

PekomeHpyemasi cxema cuctemsl B
Q Recommended system lay
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BaxHble pekomeHgauum no pabote cuctemsbl Notice during operation

MHCTPYKLIVIH no cucteme u,mpl(ynﬂuwu KomnpeccopHoro Maclnau ynpaBneva 3neKTpOMarHVITHI:IMVI
knanaHnamm Instruction for compressor oil circulatation system and solenoid valve control of pressure balance.

1. BosspaweHune macna, knanaH (SV1-(3/4") —onsa npepoTepalleHns obpaTHOro Toka macna npu noBbIlLIEHNUS AaBneHns
cbpeoHa Bo Bpemsi cTosiHku komnpeccopa. , Oil return soleoid valve (SV1-(3/4” ) - to prevent high pressur refrigerant
from flowing back to oil separator when compressor stops.

Ha aneKTpoMarHMTHbIN KnanaH NnofaeTcs HanpshkeHue Npy 3anycke KoMnpeccopa — OTKpLIT npoxod Macna.Solenoid valve

energizes when compressor starts up — oil passage 1s opened.
KnanaH coneHounaa obectoumnsaeTcs, Koraa KoMNpeccop BhikMovaeTcs. —npoxoa macna 3akpbiT.Solenoid valve de-

energizes when compressor shuts down. — oil passage 1s closed.

~ KnanaH BbipaBHuBaHus aaenexus (3/8”) — ons 6annacupoBaHuUsi BbICOKOTO AABEHMS B 006MacTb HU3KOTO AaBneHust
komnpeccopa. pressure balance solenoid valve (3/8”) — to by-pass the high pressure tank to low pressure side on compressor
3HeKTp0MaI'HVITHbII7I KnanaH 3annTbiBaeTcA Nnpu 3arnycke KoMnpeccopa - OTKpbIBA€TCA Npoxo4 Mmacna.
Solenoid valve energizes when compressor starts up- oil passage open
KnanaH 06€CTOLII/IBaeTCF|, Korga KomMmnpeccop octaHaBiMBaeTCA - MacnsHbIA KaHan 3aKpbiBaeTcA.

Soloid valve de-energizes when compressor stops- oil passage close

3 VIHCTPYKUMS MO yMeHbLLEHMIO LyMa 3eKTpoMarH1THoro knanaa SV2 1 pyuHble knanaubl.instruction for noise reduction

solenoid valve SV2 and manual valves . , '
OneKTpoMarHuTHbIN knanaH SV2 obectoueH sakpbiThl  V1/V2 BeHtunn SV2 solenoid valve is de-energized and manual

V1/V2valves are closed
3anuTtaTb knanaH SV2 u otperynupoBaTb BeHTUnM V1 1 V2 ans ctabunbHoi paboTsl Energize SV2 and adjust

V1 and V2 after stable operation
KoHTponb TemnepaTypbl ABUraTens
motor temperature monitor and control
MOHMTODVIHF M KOHTPOJ1b TEMNepaTypbl ABUratend

motor temperature monged control S3-172 S4-12
3anyck komnpeccopa (Compressor startup) ON OFF
PT100 50C (Komnpeccop 3anyckaetcs korga PT100>50C)
ON ON

(Compressor startup when PT100 >50°C)

(3anyck komnpeccopa) Komnpeccop 3anyckaeTcs koraa

PT100<45C (Compressor startup) ON OFF

(Compressor startup when PT100 <45°C)
(3anyck komnpeccopa) (Komnpeccop 3anyckaetca koraa
PT100<30C) (Compressor startup) OFF OFF
(Compressor startup when PT100 <30°C)

PekomeHayemas Temnepatypa anektpoasuratens Hke +80C Recommended motor temperature to be kept below 80 C

Ecnn B macnocbopHuke HenpepbIBHO HakannneBaeTcs ra3, ypoBeHb Macna onyckaeTcs 40 MUHUMANbHOrO YPOBHS, TO AaTYMK
YPOBHS Macna noaaeT CuUrHas Ha aMeKTPOMarHUTHbIN KnanaH, Y4tobbl BeINyCTUTL ras 06paTHO B KOMMPECCOp.
Ecnu curHan Huskoro yposHsA macna anutcsa 6onee 10 cekyHa, KoMnpeccop AOMKeH ObITb OCTAHOBMEH.

If oil tank accumulates gas refrigerant continously, the oil level go down till the minimum level and the oil level switch
sends a signal to solenoid valve to release gas back to compressor.
If the low oil level signal lasts 10 seconds, the compressor shall be shut down.

*Ecnu ypoBeHb Macna He BOCCTaHaBIMBAETCS Mo uctedeHun 10 cekyHa HyXHO NpoBepuTh npouecc upkynaumu macna. if the
oil level can not be recovered after 10seconds, need to check the process of oil circulation control.

PekomeHgyemas 3anpaBka macrna B cenapatop ans komnpeccopos BSR51XII/BSR61X 60/70 nutpos
cooTBeTCTBEHHO. recommended o1l charge volume in the oil separator - 60L/70L for BSR51XII/BSR61X

XKngkun xnagareHT ncnonb3yeTcsa Ans oxnaxaeHusa anekTpoaBuraTens komnpeccopa. PekomeHayetcs
yCTaHOBKa AOMNOMHUTENBHOrO paclUMPUTENBHOTO KnanaHa, ecnv Temneparypa KoHgeHcauum 6onbLue
unu pasHa +50C. MNMpouecc oxnaxaeHus perynupyetca curHanom ot gatumka PT100. liquid refrigerant is
used to cool the compressor motor. extra expansion device 1s recommended if the liquid temperature after condenser is

higher than 50°C. The cooling device is controlled by the PT100 signal.
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PekomeHOyeMble paclumpuTenbHble YCTPOWCTBA (ANa ApyrMx cneuuanesHbix npunoxerduin, Otgen Engieneering FuSheng)

Recommended expansion device capacity (for other special application, contact Fusheng Engieneering Department)

PekomeHayemas npoussoguTenbHOCTb paclumputensHoro yctponctsaa (RT)
Recommended capacity of expansion device (RT)

HZ BSRSIXII BSR61X
50 5 9
60 6 11
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Il.Cneuundmkauma BuHTOBbIX KOMNpeccopoB |l.Screw refrigerant compressor specification

1.XapakTepucTukm

1. Product specification

Cepus Series

BSR

Mogenb M

odel

213S

213 | 216 |311S| 311 | 314 | 316 | 321 | 323 | 324 | 326 | 413 | 415 | 421 | 423 | 424 | 426 | 427 | 428

Pacxop
(50Hz)

displacement

m3/uac

19

135 | 172 | 194 | 215 | 268 | 316 | 331 | 395 | 440 | 472 | 556 | 619 | 696 | 760 | 854 | 942 | 1058 | 1115

Pacxop
(60Hz)

displacement

m3/4ac

143

162 | 206 | 233 | 258 | 322 | 379 | 397 | 474 | 528 | 566 | 667 | 743 | 835 | 912 | 1025 | 1130 | 1270 | 1338

SASHOSTOHRUTOL X

CkopocTb spee

06/MUH

d

2950 / 3550 ana 50/60 Hz

Capacity

[Tpou3BoauTensHOCT

%

CrtyneH4yaToe 30N0THMKOBOE perynupoBanu (25 /50 / 75/ 100), NnaBHoe 30M0THMKOBOE

perynupoBaHue (25~100) Step control (25/50 /75 / 100) or linear control (25~100)

XnapgarenT

uoneoyoads

Refrigerant

R-134a/R-22 / R-407C / R404A

Twn

Type

3-X hasHbIN, ABYXMOMOCHOW aCUHXPOHHbIN

3 phases, 2 poles, Induction motor

MutaHne

Voltage

380~415V,

50Hz /380,

440, 460V,
60Hz

380~415V, 50Hz / 220, 380, 440, 460V, 60Hz

3anyck
Start-up

U a0-HOSWROT—H<03a @

Y-A (3Be3ga-TpeyronbHWK) Unn NnpsiMon nyck

Y-A start-up or direct-on-line start-up

YcTponcteo
3aLWuThl

Protection
Device

JOJONN

O6pbiB haskl, nocnegoBaTenbHOCTb has, TepMmucTopHas 3awmta PTC/PT100

phase loss, phase sequence, and motor PTC /PT100 thermistor

NopcoegnHeHne
BCaCbIBaAKOLEro

natpyobka

Dimension of
suction port

OONM

(Mwm)

2-5/8
(66.67)

3-1/8
(79.37)

4
(101.60)

5
(127.00)

6
(152.4)

MoacoeanHeHne
HarHeTaTenbHOro
naTpybka
Dimension of
discharge port

ONM

(Mwm)

1-5/8
(41.27)

2-5/8
(66.67)

4
(101.60)

3-1/8
(79.37)

4
(101.60)

"'mapasnuyeckun

TecT Hydraulic test

6ap
(G)

42

HarpeBaTtenb
mMacrna
Oil heater

Bt

150 300 300

3anpaBka macna

Oil charge

Jlntp

11 13 17 21 25 30

Bec
Weight

Kr

476

481 | 486 | 595 | 600 | 609 | 615 | 726 | 736 | 762 | 777 | 849 | 899 | 1115 | 1125 | 1135 | 1181 | 1032 | 1055
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Cepusa Series

BSR

Mogenb Model

516L

518 614L 616L 513lI 514l 516l 613 614 616

Pacxop

(50Hz)
displacement

m3/uac

1227

1452 1762 1959 986 1099 1227 1449 1762 1959

Pacxog

(60Hz)
displacement

m3/vac

1472

1743 2114 2351 1183 1319 1472 1739 2114 2351

CkopocTb speed

06/MUH

2950 / 3550 for 50/60 Hz

[pou3BoauTensHOCTH

Capacity

%

CryneH4aToe 30n0THMKOBOE perynupoBanu (25 /50 / 75/ 100), NnaBHoe 30N10THMKOBOE
perynupoBaHue (25~100) Step control (25/50/ 75/ 100) or linear control (25~100)

XnapgareHT

uoneo!,l!oeds SXS-HOSOD—-RUT® X

Refrigerant

R-134a/R-22 / R-407C / R404A

Twvin

Type

3-x hasHbIN, OBYXMOMOCHOW aCUHXPOHHbIN

3 phases, 2 poles, Induction motor

MutaHne
Voltage

380~415V, 50Hz /380, 440, 460V, 60Hz

3anyck
Start-up

oo sSwRhoo-H0a @

Y-A (3Be34a-TpeyronbHYK) Unm npsiMon nyck

Y-A start-up or direct-on-line start-up

YCTponcTBo
3aWmThI

JO10IN

O6pbiB haskl, nocrnegoBaTensHOCTb has, TepmucTopHas 3awmta PTC/PT100

phase loss, phase sequence, and motor PTC /PT100 thermistor

NogcoeguHeHue
BCaCbIBatOLLEro

natpybka

Dimension of
suction port

oM

(Mm)

6
(152.4)

8 6 8
(203.2) (152.4) (203.2)

MoacoeauHeHve
HarHeTaTeslbHOro
naTpybka
Dimension of
discharge port

noNM

(Mm)

(127.0)

5 5 6
(127.0) (1524) (127.0) (152.4)

"'mppasnuyeckun

TecT Hydraulic test

bap
(G)

42

HarpeBaTenb

mMacna
Oil heater

Bt

300

300 300 -

3anpaBka macna

Oil charge

Jlntp

35

35 40 40 -

Bec
Weight

Kr

1530

1750 2220 2330 1032 1055 1072 1760 1780 1800
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2MoHTax u akcnnyaTtauwma
2.1 MoHTax Komnpeccopa

2.1.1 NMepeBo3Ka

Ona nogHaTUSE KoMnpeccopa B BepTMKarbHOM
HanpaBrneHun npegycCMOTPEHO UCMONb30BaHME PbiM-
bonToB M [OBYX pPeMHel 6e3onacHOCTW, KOoTopble
Heobxoanmo o6epHyTb BOKpPYr Kopryca KoMnpeccopa.

B npouecce TpaHCMOPTMPOBKM U MOHTaXa He
AonyckarTcst NOBPEXOEHNS nepudepum
komnpeccopa (ConeHodHble BEHTUNKU,  CIMBHas

npobka, pasbémbl 1 TA.).

Komnpeccop HeobxoanMMo aepxaTb B rOPU3OHTamNbHOM
NNockocTu, n3beras KpyTbiX YINOB HAKMOHA, a TaK Xe
CUMbHbIX yAapoB (Kak Mpu YCTaHOBKE Ha pamy,
MOBEPXHOCTb, TaK M C OKpYXawWwumu npeameTamu,
KOHCTPYKLMAMY).

2.1.2 MoHTax

YcraHoBute nogxopsiine aHTUBUOPALIMOHHEIE
konogkn (5-10mMm) mMexay onopamu Kommpeccopa u
yCTaHaBMNMBaeMOl MOBEPXHOCTLIO, YTO Obl 3arnyLmnThb
BMOpauun M LWyMm, CO34aBaeMble KOMMPECCOPOM.
3ataHuTe OGonTbl KpenneHus Mnoka pesnHoBast
npocTaBka He Ha4YHET AeopMmnpoBaTLCS.

[epxute komnpeccop B XOPOLLO NPOBETPUBAEMOM, C
HU3KOW BM@XHOCTbIO W  HU3KOW TemnepaTypomn
oKpyxatoLen cpefdbl MOMELLEeHUM C opraHusauuen
npocTpaHcTBa AN obcnyxuBaHne B Oyaywiem.

2. Installation and commission specification

2.1 Installation of the compressor

2.1.1 Delivery :

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. copper oil tube, solenoid
valves, draining valve, copper
connectors, and terminal box, etc.) Keep
the compressor body leveled and avoid
severe ground impact.

2.1.2 Installation :

Install suitable anti-vibration pads
(5-10mm) between the compressor seat
to block out the vibration and noise
generated by the compressor. The fixed
bolt must be screwd 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.
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2.1.3 TpebyemMoe npocTpaHCTBO ANs

obcnyxuBaHuns

BSR51X-11

2.1.3 Required maintenance space

(cm) Unit: cm
——— Mopene Model pspo1x IBSR31X|BSR32X [BSR41X [BSR42X|BSR51XI1| BSR61X
Mos. Position
A (Macnanbii ounbTtp) Oil filter 25 25 25 25 25 25 35
B (Macnootgenutens)QOil separator
4 4 4 4

-(BSR51X/BSR61X) 35 0 0 > > 30 30
Q(chmmammmmqmnmp)Sudmn 20 20 20 20 20 30 50
filter-(BSR51X/BSR61X)
D(B

( ngMKaanoe paccmﬂHme oT) 15 15 15 15 15 15 15
Vertical distance from
E (opu3oHTanbHoe paccTtosiHue ot
Kopnyca komnpeccopa) Horizontal 10 10 10 10 10 10 10
distance from compressor body

BSR21X~41X
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2.1.4 Nleraszayus Kkomnpeccopa :

Mepen yctaHoOBKOW geTanen Ha Kommnpeccop,
a Tak Xe nepepj Havyanom MOHTaxa, OTKpPbITb
apanTtep
BbIMYCTUTb a30oT M3 kKomnpeccopa (0,5 Gap).
HoBbin kKomnpeccop
3aBoae nepen OTNpaBKOW.
OYeHb
cooblweHne
aTtmocoepon
gerasauum Komnpeccopa.

Ha BcacbiBaHWUM Komnpeccopa W

3anofilHeH Macnom Ha
Tak kak macno
TMrPOCKONUYHO, He
Komnpeccopa C B

15

gonyckanTe
nonocTemn
bonee

MWHYT  nocne

2.1.5 Ncnonb3oBaHue gpyrux macen
Heobxogumo wcnonb3oBaTb TONbKO Macna
peKoMeHOOBaHHbIE FuSheng.
Mepen 3anpaBkonm pgpyroro macna Tpebyercd
OMOPOXHEHUE MU Komnpeccopa OT
M3HayanbHO  3anpaBfieHHOro He
JonycKaeTcs CMeWnBaHWE pas3IMYHbIX MapokK
Macen.

ObpaTtutecb B cnyxby npeacrtaBuTenbcTBa
OyWaHr nepeg UCNonb3oBaHMEM Kakux-nubo

KoMnaHnemn

O4YNCTKa
mMacna.

opyrumx cneuynanbHblIX Macen.

2.1.4 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
the

hygroscopic, do not expose the lubricant

delivery. Since lubricant is very

to the atmosphere over 15 minutes after

the compressor is unsealed or before

installation.

2.1.5 Use of other lubricant oil

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.

24



Mocne 3aMeHbl Heob6xoanmo
BKMOYNTb TAH HarpeBa M NOACOEAWNHEHHBIN K
KOMNpeccopy BaKyyMHbIA ANS OTKayku rasa u
npumecemn. He pgonyckaeTtcs
nonagaHue atMmocdepHOro Bo3ayxa un Bnarum B
Komnpeccop.

mMacna,

ra3oBblX

2.1.6 Tpyb6onpoBopab! :

CoeavHeHuns TpybonpoBoaos
OOMKHbI BblaepXxuBaTb AaBneHue 6onee 30
bap. Heo6xoamMmMo yganuTbe BCe WNaku nocne
cBapku (nawku), 4To6bl M3bexaTb NnonagaHus
Kaknx-nnbo

geTtanen

NOCTOPOHHUX npegmMmeToB B

noyiocTn KomMnpeccopa.

2.1.7 OrpaHM4YeHne NnpuMmecen B CUCTeme :

Hannyne 3arpsa3HeHMn U MOCTOPOHHUX
npumMmecen B xnagareHTte (cucteme)
HeraTMBHO BNUSAET Ha NMPOAOMKUTENbHOCTb
XU3HN N 3P PEeKTUBHOCTM KOMNpeccopa.
Heobxogumo MnHMMmn3npoBaTb KOM-Be
HEKOHAEeHCUPpYyeMbliX Ta30B B CUCTEME.
Hannuyune Bnarm B cucteMe MOXeT Bbi3BaTb
3aKynopKy NMpOXOOHOI0 CeYeHus
TpybonpoBoga u3-3a €€ 3amep3aHus, Tak xe
Bfara Bbl3blBaeT pPXaBYMHY KOMMNOHEHTOB
CUCTEeMbl U MPUBOAUT K MOBPEXAEHUIO
0oOMOTOK M3onAuMKM anekTpoasuraTens,
co3daéT oMmegHEeHWe poTOPOB KOoOMMNpeccopa.
Ecnu xnapoHoBble TpybonpoBoabl MMeT
OonbLlWY NPOTAXEHHOCTbL, HeoB6X0ANUMO
BaKyyMumpoBaTb CUCTEMY OTAENbHbLIMMU
y4yacTkaMu, a 3aTeM BCIO CUCTEMY LEJTMKOM
[0 OOCTUXEHMSA HEOBXOANMBIX MPOEKTHbBIX
BeNUYMH Bakyyma. Tak xxe Heobxoammo
perynspHO U UHCNEeKTUpoBaTb CMOTPOBOE
OKHO-MHAMKATOP BNarm B cucteme.
Mpon3BoanTb 3aMeHy unbTpa ocywmntend
AN MMHMMMU3aUMM KOHUEeHTpauuu Bnaru B
cucteme. M3-3a HannMyunsg 3arpa3HeHnn B
cncTteme MOXeT 3abuTbca punbTp Ha
BCacblBaHMM KOMMpeccopa U TeM CaMblM
Bbl3BaTb NajeHune faBleHUsd Ha BCacbiBaHUU
Komnpeccopa. [1pn QOCTMXEHUN pa3HULbI
JaBneHNs Ha BcacbiBawuwem punbTpa
oonee 30 klla Heob6xoauMoO NponsBecTu
peBun3snto punbTpa.

Cpasy nocne MoOHTaxa u BBoga B
aKcnnyaTauuw Komnpeccopa pekomeHOyeTcs
npoBEpUTb pa3HOCTb OdaBneHuns Ha
BcacblBawLWwemMm dunbTpe n npwu
Heob6XOAMMOCTU BbINOSTHUTb €r0 OYUCTKY.

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

2.1.6 Piping :

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

and causing damanges.

2.1.7 Impurity limitation in system :

The contaminants in the refrigerant
system affect the lifetime and efficency 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 frozon 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 contaminats 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 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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2.2 Heob6xoanMmble NpoBepPKU nepea NyCKOM

2.2.1 Komnpeccop :

2.2 ltems to be checked before startup

2.2.1 Compressor :

® Hanuyume macna B KapTepe e Check if the refrigeration oil is filled up to

KoMmnpeccopa No BEPXHEM OBHIO S
P P P yyp the top level of oil indicator.
aboTtocnocobHOCTb HarpesaTens . . .

o P P e Check if the oil heater is turned on to
macna. PekomeHayeTca HarpeBaTb
Macso B Te4eHUn 8-mn yacoB nepepq heat up the oil before startup. It is
MepBbIM MyCkOM KOMNpeccopa nin recommended to heat up oil for 8 hours if
nepen nNnyckom Komnpeccopa nocne
ANUTENbHOTO CHATUSA NUTaloLLero the compressor has been shut down for a
HanpsXeHusa C ToHA. long time

® [lpoBepuTb, YTO BCE 3aMOpHblIe e Check if all manual valves (service
KnanaHbl OTKPbITHI. valves for the inlet/outlet cooling water,

chilling water and refrigerant pipe) have
been opened.
MpoBepuTb kabenun nuTaHus .

[ P P e Check if the power cables to compressor
Komnpeccopa, n TepmocTar
TeMmnepaTypbl HarHeTaHnga Ha motor and discharge temperature switch
NPaBUNbHOCTE NOAKNIOYEHNA 1 have been connected firmly.
paboTocnocoOHOCTH.

2.2.2 OnekTpu4yeckasa cuncrtema 2.2.2 Electrical system

e [POBEPUTL HanpaxXeHne n 4actoTy e Check if the voltages and frequencies
niTatwen cetn of main and control power sources

are correct.

o TPOBEPUTL COMPOTMBNEHME M3OAALMH e Check if the insulation resistances of
da3 1 3a3eMneHns, sHa4YeHNsa OONKHbI phase to phase and phase to ground
6blTb Gonee 10MOm are higher than 10MQ .

Warning:
BHUMAHWE : a. Do not measure the insulation between the period
of starting vacuum process and the completion of
a. He npon3BoaAnTb 3amMep n3ondaunu .
aNeKTpUYecknx uenen B npouecce refrigerant fill-up.
BakKyymMmnpoBaHuMa n 3anpaBku . . .
XnanareHToMm b. Afterthe refrigerant fil-up is acomplished, the
measured insulation shall be no less than 10MQ
b. Mocne 3anpaBkn cucTemsl o
XxnafareHToOM, U3MepPeHHas N30NsaLuUs ( measured by DC500V ) ; Otherwise it is
AOJNIXHa cocTaBnsATb He MeHee 10MOwm necessary to verify if the system has been
(n3mepserca DC500V), B npoTnBHOM vacuumed to the required level, if moisture
cnyvyae Heo6xoA4UMMO NMPOM3BECTH o o ) o
NPOBEPKN NMPaBUABLHOCTM BaKYyMUPOBaHMUS concentration is too high in refrigerant or if piping is
W 3anpaBki CUCTEMbI, YTO Obl MPUHATH leaking and then take corrective action to solve the
,u,aaneMLuvme Mepbl NO pewleHnto problem
BO3HUKWEN Npobnembl.
¢ . Use DC2.5V ohm meter to measure the insulation of
Cc. lng namepeHunsa 3awmMTHOrO _ _ _ _
ycTpoiicTBa (TepmuTopa) AonyckaeTcs motor protection device (PTC themmistor). Itis not
ucnonb3oBaHue Tonbko DC2.5V ommeTpa. allowed to measure |tbya megaohmmeter.
He ponyckKkaeTcd ncnonb3oBaHue . .
MeroMmeTpa. ® Check if the motor ground wire and
® TIpoBepuTb 3a3eMsieHne anekTpoagBuraTtend terminal wires have been conected

M Kopnyca Komnpeccopa
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NPOBEPUTL MPaBUIIbHOCTb HACTPOWKK
KOHTponnepa

2.2.3 Cuctema tpybonpoBoaos

2.2.4 3ame4yaHusa Mo BaKyyMUpoOBaHUIO CUCTEMBbI:

npoBepbTe, €CTb NI YTEYKU B MecTax
CTbIKOBKM Tpy6 M apmaTypbl.

MCMNONb3ynWTe NOAKIIOYEHNE K
BaKyyMHOMY Hacocy ¢ 6onbwum
ceyeHunem

OAHOBPEMEHHO BaKyyMupyiTe u
CTOPOHY BCAcCbiBaHUS U CTOPOHY
HarHeTaHus

HeoGXo4MMO MCNONb30BaTh pa3nuyHble
MeToAbl NOAHATUS TeMMNepaTyphbl
y4acTKOB XONOAUIbHOU CUCTEMBbI
NOABEPXEHHbIX OTPULATENBHbLIM
TemMnepaTtypam Npu BakyymMupoBaHuu
He NPoOBOAUTbL U3MEPEHUSA M30ONALUN
anekTpoABUraTens Komnpeccopa npu
BakyyMe, 3TO MOXET NMpUBECTU K
noBpexaeHnssM oGMOTOK

2.3 3amMeyaHus

NMpOBEPUTb NMPaBUNbHOCTb HanpaBleHns
BpaweHuns cpa3y nocne  3anycka.
YbeounTtbcsd, 4TO gaBneHuWe BcacbiBaHuUS
onyckaeTcd, a QJaBfneHuWe HarHeTaHus
nogHuMaeTcs, B TMPOTUBHOM cny4yae
HemMeONeHHO OCTaHOBUTb KOMMPECCOP U
M3MEHUTb YepegoBaHue as

Mpwn obHapyXxeHuun HEHOpPManbHOW
Bnbpauum unum NOCTOPOHHErO Wyma BO
BpeMs paboThl Komnpeccopa,

HeMeANeHHO OTKI/K4YUTE KOMMpeccop W
obpaTtutecb B cnyxby noagepxku
FuSheng

PekomeHayembli Ananas3oH neperpesa
BCacblBaeMoOro rasa komnpeccopa
OOMXeH COCTaBNATb .

R-22/R-134a:5~10°C
R-407C/R-404A : 8 ~12°C

3HauyeHue neperpesa BHe 0003Ha4YeHHbIX

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 /discaharge ends.

2.2.4 Notice when vacuumming system :

Use largest pipe available to vacuum the
system.

Vacuum system on both suction and
discharge ends.

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

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

severely damage the motor winding.

2.3 Notices in operation
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Confirm the rotation direction right after
the startup.
pressure shall drop down and discharge

Make sure that the suction

pressure shall rise up gradually.
Otherwise shut down the compressor
immediately, 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 overheat range of
compressor is 5~10°C (R-22/R-134a), 8
~12°C (R-407C/R-404A).

Any superheat beyond the range could



anana3oHOB MOXeT npmBecTun

K

noBpexaeHuto komnpeccopa. [JonyckaeTcs
NMoOBbILEHHbIA Neperpee BO BpeMs Mnycka

KoMmnpeccopa. MoBbIWEHHbIN
MOXeT npuMBecTm K
3aWNTHBIX TEPMUCTOPHBIX YCTPOWCTB.

HepocTaToYHbI neperpes MOXeT
cTaTb NPUYMHOW MonagaHusa XWAKOCTHK
B obnacte cxatmsa u nOpuBeECTU K
noBpexaeHuto Komnpeccopa. Takxe
HU3KUAW Meperpes Bbi3biIBAaeT YHOC
mMacrna M3 Komnpeccopa, YTO NpuMBOAUT
K HeJOCTaTOYHOMW CMa3Ke MOAWNMHUKOB
M BbIXOOQY KOMMOpeccopa u3 cTpos.

MNpu pabGoTalwuwem Komnpeccope B
yCcnoBuax NOBbILLEHHON BIMAaXHOCTU
BO3MOXHO CKOMMeHMe KOoHAeHcaTa Ha

KnemmMmax 3neKkTpogBuraTens, 4to MoxeT
NPUBECTU K HECYACTHOMY cnyd4yato, a Tak
Xe BbIXOAy Komnpeccopa uW3 CTpos.
JononHutenbHas wu3onaAuuA KIEMMHOWN
Kopo6ku aBuraTtens KomMmnpeccopa,
NPoTHAXKa  CaNnbHUKOBBLIX  YMNIOTHEHUN
BBoAa kabenen MUHUMUIUPYET PUCK
nonagaHua KOHAEeHcaTa Ha KNemMmbl
anekTpoaBuratens.

Bo Bpema paboThl
HU3KOMW TemnepaTtype
cpenbl, pekomMmeHayeTcs
cnepgywuwue OencTBus, 4yTOOHI
COXpPaHUTb  MWHUMAanNbHbLIN  nepenajg
OaBlNeHNsa Mexay HarHetaTenbHOW U
BcachbliBalwWen nnuHnen Boiwe 4 6ap:

Komnpeccopa npwu
oKpyXxatouwen
BbIMOMHUTb

Mcnonb3oBaTb pene pgaBneHus Ons
KOHTpons pa6oThl BEHTUNATOPOB
KoHOeHcaTopa BO3AYLWHOro oxnaxaeHus

ucnonb3oBaTb perynatTop [AaBreHus
MeXAy KOMNpeccopoM U KOHAEHCaToOpPOM

ncnonb3oBaTtb mMacrnoHacoc
co3faHNs  MWUHUManbHOTO
pasneHuns(BSR51XII/BSR61X)

ans
nepenapa

neperpes
cpabaTtbiBaHUO

cause damage to compressor. The
overheating might become too high while
compressor starts under heavy initial
loading. And the high superheat could
cause the motor protection device to trip
off the compressor.

Insufficient overheat 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 very 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.

While running compressor in low
temperature environment, the following
actions are recommended to keep the
minimum pressure difference between
discharge and suction ends above 4 bar:
Use pressure switch to control the
start/stop state of condenser cooling fan.
Add a pressure-maintaining valve
between the compressor and condenser.
Add a oil pump for minimum pressure

difference.

PekomeHngyemoe npumeHeHne macnoHacoca recommended oil pump specification

Pacxop (n/muH) MoacoeamHexune [asneHune Harnopa nc (horse power)2
(flow rate )L/min (Dimension) (pressure head)2
11.25~11.35 PT3/4” 10kgf/cm? Y2 HP
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JononHuTenbHbIN PUNLTP
pekoMeHAyeTCsa ycTaHaBnmBaTb Ha
BCacblBaHUM KOMMOpeccopa 4O KOHLa
3aBoAcKkux mcnoeitaHun. NMocne 2-4 yacos
paboTbl CHATb M BbINOMHUTb OYUCTKY/
3aMeHy unbTpa Ha BCacbiBaHUUN U
MacnsaHbln dunbTp. NNponssecTn O4YNCTKY
BHYTPEHHMUX nonocten TpybonpoBoaos
Bo3ne ¢punbTtpoB. bonbwon nepenag
OaBNeHus Ha BcacbiBawwem punbTpe
MOXET Bbl3BaTb €ro NoBpexneHne u
YHOC Fpsi3y BO BHYTPEHHME MOMOCTH
Komnpeccopa, 4TO NpMBEAET K ero
BbIXO4Y U3 CTpOA.

2.5 PekoMeHayeMble NapameTpbl Nycka
ocTaHOBa komnpeccopa :

Onsa ynunnepa pekomeHOyeTcs
ncnone3oBaTb napameTp BxoAa
XMWOKOCTU B wuUcnapuTenb AnNs KOHTpoOnNs
3arpysku/ pasrpysku Kkomnpeccopa.

MpepnonaraeTcsa KOHTPOMb ynpaBneHns
YnnnepomM no TemnepaTtype BXogsAWEN
Xxungkoctu. Ecnmn temnepatypa Bbilwe
+11C , komnpeccop pabortaeT npu 100%
Harpyske, ecnu temnepartypa XUAKOCTHU
+10..+11C 10 Ha 75% Harpy3ke, npu
Temnepartype xugkoctn +9..+10C Ha 50%
Harpyske, ecnu temnepartypa XUAKOCTHU
nagaeT HuWxe +8C komnpeccop
oTknw4vaeTtcsa. [Npn Tpebyemon Harpyske
meHee 50% NOBTOPHBIN NyCK KOMNpeccopa
ocyluiecTBnaeTcsa Npm JOCTUXEHUN
TemnepaTypbl Xxugkoctm +9C, 4yto moxer
Bbl3BaTb LUMKINYHOCTb MyCKa-oCTaHoOBA
Komnpeccopa. M3-3a KOpOTKOro yukna
nycka-ocTaHoBa KomMmnpeccopa
HakonneHHon Tenno B 06MOTKax
anekTpoaBuratensa He MmoxeT GbITb
NOMHOCTbIO yaaneHo napaMu XONOA4HOro
BCacblBaeMoOro rasa, Tak e no 3ToMn
npuynHe, BO3MOXEH CUNbHbIA YHOC Macna
n3 KapTepa Komnpeccopa. PaccmaTtpuaBs
BblLIEN3NOXEHHOE, MyCK KOMMNpeccopa
yenecoobpasHo OCyLWEeCcTBAATb Npu
OOCTUXeHUU TemnepaTypbl xugkoctun +12C

Mepepn KaxablM BKIOYEHUEM
Komnpeccopa HeobxogMmo nogaTtb
HanpsaxeHue 3a coneHoupg 25% 3arpysku
KoMnpeccopa He nepuoa He MeHee
20..30 cekyHa, pns TOro, 4To Gbl
30MOTHUK MPOU3BOAUTENBHOCTH
KOMnpeccopa BepHYncs B HyneBoe
3Ha4vYeHue.

2.4 3ame4aHus no 3aBoackum ucnoitaHuam 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 slags 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, bearings, or slider etc.

2.5 Recommended control sequence of

compressor start/stop

® [t is 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 chiller unit is based
on returned chilling water temperature. If
the temperature is above 11°C, compressor
runs at 100% loading, if 10~11°C, at 75%
loading, if 9~10°C at 50%loading and if below
8°C, compressor shuts down. When the
loading is lower than 50% and if compressor
re-startup temperature is set at 9°C, it will
make motor start/stop frequently. Due to
the short start/stop cycle, the accumulated
heat in motor winding cannot be removed
completely by cooling system; the lubrication
circulatation is insufficient too. Considering
the case interpreted above, the re-startup
temperature set at 12°C or above is
recommended.

® Before each shutdown, it is necessary to
run the compressor at 25% loading for 20
~ 30 seconds in order to ensure that the
slider is brought back to its initial position for
next start.
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3.PABOYUE NMAPAMETPHbI

3.1
°

Paboune ananasoHbl
Temnepartypa oKpy>katoLern cpegbl Ans
paboTbl komnpeccopa :-10~55°C
Pabouve gaBneHus

MakcumanbHoe gaBneHune BcacbiBaHusa 136ap
MakcumanbHoe gaBneHune HarHeTaHus 25 6ap

® MakcumanbHasa Temnepartypa HarHeTaHna110°C
3.2 Pabouue orpaHuyeHus
® Uwnkn nycka-ocTaHoBa: nepesanyck
KomMnpeccopa BO3MOXeEH TONbKO 4epes
10 MMHYT Nnocne ero ocTaHoBa
® 4acToTa nyckoB KoMmnpeccopa He
OOIXHa npeBbiwaTh 6 (WecTb) pa3 B 4ac
® MUWHMManbHoe Bpemsa paboTbl nocne
Kaxgoro 3anycka gofxkHa 6blTb He
MeHee NATU MUHYT
e "epen OCTaHOBKOMW Komnpeccopa,
noanuMTatb SNEeKTPOMArHUTHBLIA KnanaH
(SV1) pna pasrpys3km komnpeccopa Ao
25% B TeyeHune 20-30 cekyHO 30MOTHWUK
BEpPHETCA B HyneBoe MoONoXxeHune. ITO
rapaHTupyeT, 4TO nNocrneaywwmn nyck
komnpeccopa 6yaeTr npy MUHMManNbHOMN
Harpys3ke. [locne Toro, kak Kommnpeccop
OTKMNKYNTCH, 3anutaTb MacCHAHbIN
HarpesaTenb (T3H)
3.3 OnekTpnyeckme OTKNOHEHUA
® HanpsxeHue +-10% OT
HOMWHAJMBHOINO 3HAYEHWA
® 4acToTa nuTakwen cetn +-2% or
HOMWHaNbHOTO 3HAaYeHUs
@® rnepekoc HanpsxeHusa das +-2.25%
® [ucbanaHC TOKOBOW Harpysku no
dasam +-5%
3.4 3awmuTHbie ycTpoicTBa Npu akcnnyaTtauuu
3awuTHble ycTponcTBa (MMHMManbHbIE
TpeboBaHuA) onsa 6e3onacHOn akcnnyaTayum
KomMmnpeccopa 1~4 BCTpaneBawTCs B
Komnpeccop

3.

OPERATION SPECIFICATION

3.1 Operation range

® Allowable ambient temperature: -10~55°C
® Allowable operating pressure (gauge) :

The maximum suction pressure : 13 bar
The maximum discharge pressure: 25 bar

® The maximum allowable discharge

temperature : 110°C

3.2 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.

Before stopping compressor,
energize the solenoid valve(SV1) for
25% loading to unload the capacity
for 20-30 seconds to move the slider
back to its initial position for the next
startup. This guarantees that
compressor can restart in the
minimum loading state. After
compressor is shut down, energize
the oil-heater to keep on heating the
refrigeration oil and make
compressor under standby condition
for next start-up.

3.3 Power supply
® Voltage variation: £10% of rated

voltage.

Frequency variation: +2% of rated
frequency.

Votalge unbalance between phases:
+2.25%.

Current unbalance between phases:
+5%.

3.4 Safety devices in operation
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The safety devices are the minimum
requirements applied to protect
compressor in operation. ltem 1~4 have
been built into the compressor.



Mos.
Iltem

3awntTHOEe YyCTPOUCTBO
Safety devices

PekomeHayemble ycTaBKku
Recommended setting

[datyunk ypoBHA macna
Oil level switch

15-30 cekyHa. Pene BpemeHn Ha cpabaTbiBaHue 3awuTbl C
3agepxkon 15-30 cekyHa. Ecnu ypoBeHb Macna He BepHyrncs
B paboyee 3HayeHMe N0 UCTEYEHMM ITOr0 BPEMEHN,
KoMnpeccop AomkeH ObITb ocTaHoBneH. Creaylowmii nyck
BO3MOXEH nocne pelleHus npobnembl Bo3BpaTta macna B
KoMmnpeccop.

Time-relay setting: 15 ~ 30seconds. If low-oil-level
continuously exists for 15-30 sec, compressor shall be
compulsorily shut down. Check the reason for such problem.

3awmTta oOMOTOK anekTpoagBuraTens
(TepmuctopHasn 3awunta PTC,
TemMnepaTypHbIA KOHTPOMb)

OTkniwoyvyeHue : 130+£5°C ;
Cbpoc: 110+5°C,

2 Motor winding protection Trip temperature: 130+5°C ;
(connected to PTC temperature Reset temperature: 110+5°C .
control module)
3awmTa no BbICOKOM
TeMnepaType HarHeTaHus OTtkntoyeHune : 110+5°C ;
(natunk Temnepatypsl PTC) Cbpoc : 90+5°C

3 | High discharge-temperature Trip temperature: 110+5°C ;
protection (connected to PTC Reset temperature: 90+5°C .
temperature control module)
3alwmTa no KoHTponto a3

OnekTpuyeckasn KoHurypaumsi cm n.4

4 Phase sequence protector, phase loss N i N .

Electric wiring configuration is showed at Section 4.
protector
3awnTa No BbLICOKOMY/HU3KOMY MakcnmanbHOoe faBneHWe HarHeTaHusa He

5 AaBneHno OONKHO npeBblwaTb 256ap. The maximum
High/low pressure switch discharge pressure shall not exceed 25bar.

3HavyeHMe napameTpa MoXeT 6bITb

onpefeneHo M3 MakCMManbHOro Toka,

YKa3aHHOro B JaHHbIX O MPON3BOAUTENBHOCTH
3awmTa no Toky B pamMKax AONyCTUMOro gmanasoHa.

6 Over-current protection relay The setting value can be determined from the
maximum current indicated in the performance
data under allowable operation range. Refer to
performance data manual.

YcraBka 0,56ap
Pressure difference setting: 0.5 bar.
3awmTta no nepenagy AaBneHUs Ha ;

7 | macnsiHom cunbTpe : N
Pressure differential protection L A |
switch at oil filter. b /

g 7
MuHMManbHasi pasHuLa AaBneHni Mexay
BCacbIBaHWEM W HarHeTaHuem

8 Minimum pressure difference between 4 6ap
discharge and sunction ends in operation.

MpeaoxpaHUTenbHbIi (NepenycKHOiA) MakcnmanbHOe gaBneHne HarHeTaHusa He

9 | knanau (BSR51XI/BSR61X) AOMXHO NpesbilaTe 286ap.

Relief valve

The maximum discharge pressure shall
exceed 28bar.
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4.OnekTtpu4yeckas cneundpukayuns 4. ELECTRIC SPECIFICATION
4.1 KoHurypaymusa nogknoveHus 4.1 Electric wiring configuration

Ona mogenein Model: BSR21X~31X

Mpamoe nogkntwo4veHne Direct on line(INT69FSY)
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¢ JlereHga Legend:

R.S.T NCTOYHUK NUTaHUSA Main power supply

M OCHOBHOW KOHTaKTOp Main contactors

11/14: uenb 3awmT Protection circuit

1/2 KOHTaKTbl TEPMUCTOPHOWN 3aLUUThl Thermistor contact

L/N: MoakntodeHme 220B (115B)- 50Iu/60Ny ~ Power supply 230V(115V) - 50Hz/ 60Hz
L1-L2-L3: nocrnegoBaTefnibHOCTb pa3 Phase sequence / loss monitoring contact
R1: TEepPMUCTOPLI ABUraTens Motor thermistor

R2: JaTyuK TemnepaTypbl HarHeTaHus Discharge temperature thermistor

PS : INT69 L 6e3 L1/L2/L3

PS : INT69 without L1/L2/L3

BHumanne Caution:

MakcmmansHO JoNyCTUMBIN KpyTALWmMIA MomeHT (M8) rariku: 20 H-m

The maximum allowed torque of terminal (M8) nuts: 20 N-m
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Mpsasmoe nogkntvyeHne INT69 Direct on line(INT69)
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¢ [lereHga Legend:

R.S.T NCTOYHMK NUTaHUA

M OCHOBHOW KOHTaKTop
11/14:  uenb 3awuT (NO)
11/12:  uenb 3awut (NC)

Main power supply
Main contactors
Protection circuit(NO)
Protection circuit(NC)

1/2 : KOHTaKTbl TEPMUCTOPHOWN 3aLUUThI Thermistor contact

L/N: MoaknioveHme 220B (115B)- 50IMu/60My, Power supply 230V(115V) - 50Hz/ 60Hz
R1: TEPMUCTOPLI ABUraTens Motor thermistor

R2: JaTynk Temnepartypbl HarHeTaHUA Discharge temperature thermistor

PS : INT69 6e3 L1/L2/L3

PS : INT69 without L1/L2/L3

BHumaHwne Caution:
MakcumansHo AoNyCTUMbIA KpyTAWMn MOMeHT (M8) ranku: 20 H-m

The maximum allowed torque of terminal (M8) nuts: 20 N-m
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Ons mogenen Model: BSR21X~31X
Myck Y - A startup(INT69FSY)
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¢ JlereHga Legend:
R.S.T WCTOYHUK NUTaHNS Main power supply
M OCHOBHOM KOHTaKTOp Main contactor
S NMYCKOBOW KOHTaKTOpP Start contactor
D paboynin KOHTaKTop Run contactor
11/14. uenb 3awmT Protection circuit

1/2 KOHTaKTbl TEPMUCTOPHOW 3aLUMUThI Thermistor contact
L/N: MoaknioveHme 220B (115B)- 50IMu/60Ny  Power supply 230V(115V) - 50Hz/ 60Hz
L1-L2-L3: nocnepoBatenbHOCTb a3 Phase sequence / loss monitoring contact
R1: TEPMUCTOPLI ABUraTens Motor thermistor
R2: JaTynk TemnepaTypbl HarHeTaHUA Discharge temperature thermistor

PS : INT69 6e3 L1/L2/L3 PS : INT69 without L1/L2/L3

BHumaHue Caution:
MakcumanbHO AONMYCTUMBIVA KpyTALWMIA MOMeHT (M8) rarku: 20 H-m

The maximum allowed torque of terminal (M8) nuts: 20 N-m
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Myck Y - A startup(INT69)
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¢ JlereHpa Legend:

R.S.T WCTOYHUK NUTaHNSA Main power supply

M OCHOBHOW KOHTaKTOp Main contactor

S MyckoBoOW KOHTaKTOp Start contactor

D Pabounin KoHTakTOp Run contactor

11/14:  uenb 3awmT (NO) Protection circuit(NO)

11/12:  uenb 3awmt (NC) Protection circuit(NC)

1/2 . KOHTaKTbl TEPMUCTOPHON 3aLUNTLI Thermistor contact

L/N: MoaxntoyeHme 220B (115B)- 50Mu/60MMy, Power supply 230V(115V) - 50Hz/ 60Hz

R1: TepPMNCTOPbI ABUraTens Motor thermistor

R2: AaTyuKk TemnepaTypbl HAarHeTaHUs Discharge temperature thermistor

PS : INT69 6e3 L1/L2/L3 PS : INT69 without L1/L2/L3

BHumaHume Caution:
MakcumanbHO AONMYCTUMBIVA KpyTALWMA MOMeHT (M8) rariku: 20 H-m

The maximum allowed torque of terminal (M8) nuts: 20 N-m
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Ons mogenen Model: BSR32X~42X
Mpamon nyck Direct on line(INT69FSY)
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& * g
+ lereHpa Legend:
R.S.T WCTOYHUK NUTaHNS Main power supply
M OCHOBHOW KOHTaKTOp Main contactors
11/14: uenb 3awumT Protection circuit

172 KOHTaKTbl TEPMUCTOPHOM 3aLLnTbl Thermistor contact
L/N: MoakntoveHme 220B (115B)- 50IMu/60Ny  Power supply 230V(115V) - 50Hz/ 60Hz
L1-L2-L3: nocnepoBaTenbHOCTL ha3 Phase sequence / loss monitoring contact
R1: TEPMUCTOPLI ABUraTens Motor thermistor
R2: JaTyuK TemnepaTypbl HarHeTaHus Discharge temperature thermistor

PS : INT69 6e3 L1/L2/L3 PS : INT69 without L1/L2/L3

BHumaHume Caution:

MakcmmanbsHO JONYCTUMBIN KPYTALWMIA MOMEHT ranku: 32 H-m

The maximum allowed torque of terminal nuts: 32 N-m
BERY (Bolt
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Mpamon nyck Direct on line(INT69)
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¢ JlereHga Legend:
R.S.T  UCTOYHMK NUTaHUS Mai.n power supply
M OCHOBHOW KOHTaKTOP Main contactors
11/14:  uenb 3awmT (NO) Protection circuit(NO)
11/12:  uenb 3awmT (NC) Protecfﬂon circuit(NC)
1/2 : KOHTaKTbl TEPMUCTOPHON 3aLLUUTbI Thermistor contact
L/N:  ToakritoueHne 220B (115B)- 50 L/60ML Power supply 230V(115V) - 50Hz/ 60Hz
R1: TepMUCTOpbI ABUraTens M_OtOF thermistor .
R2: [AaTUYMK TEMMEPaTypbl HarHeTaHus Discharge temperature thermistor

BHumaHue Caution:
MakcmmansHO JOMYCTUMBIN KPYTALWMIA MOMEHT ranku: 32 H-m
The maximum allowed torque of terminal nuts: 32 N-m

BRRS (Bolt
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Ons mogenen Model: BSR32X~42X
Myck Y - A startup(INT69FSY)
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+ IlereHpa Legend:
RS.T NCTOYHUK NUTaHUSA Main power supply
M OCHOBHOW KOHTaKTOp Main contactor
S MyckoBOW KOHTaKTOp Start contactor
D pabounin KOHTaKTop Run contactor
11/14: uenb 3awmT Protection circuit
172 KOHTaKTbl TEPMUCTOPHON 3aLLMUThI Thermistor contact
L/N: MoakntoveHne 220B (115B)- 50IMu/600My Power supply 230V(115V) - 50Hz/ 60Hz
L1-L2-L3: nocnepoBaTenbHOCTb (has Phase sequence / loss monitoring contact
R1: TepMUCTOpbI aBuraTend Motor thermistor
R2: AaTyuk TemnepaTypbl HAarHeTaHus Discharge temperature thermistor
PS : INT69 6e3 L1/L2/L3 PS : INT69 without L1/L2/L3

BHumaHue Caution:
MakcumansHO JONYCTUMBIN KPYTALLMA MOMEHT rankn: 32 H-m
The maximum allowed torque of terminal nuts: 32 N-m

BRRS (Bolt
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Myck Y -

A startup(INT69)

69LNI
o

Lpifer]z [V [N

RS T?@N

&

R-O1
592
T O3

© 5
g-096
T 04

¢ JlereHga Legend:

R.S.T
M

S

D
11/14:
11/12:
1/ 2
L/N:
R1:
R2:

PS : INT69

WCTOYHMK NUTaHUSA

OCHOBHOW KOHTaKTOp

IyckoBOW KOHTaKTOP

pabo4min KOHTaKTOP

uenb 3awmt (NO)

uenb 3awmt (NC)

KOHTaKTbl TEPMUCTOPHOM 3aLUMTbI
MopknioveHme 220B (115B)- 50MMu/60MMy,
TepMUCTOPbI ABUraTens

AaTyYnK TemnepaTypbl HarHeTaHus

6e3L1/L2/L3

Main power supply

Main contacto

Start contacto

Run contacto

Protection circuit

Protection circuit(NC)

Thermisto contact

Power supply 230V(115V) - 50Hz/ 60Hz
Motor thermisto

Discharge temperature thermisto
PS : INT69 without L1/L2/L3

BHumaHue Caution:

MakcumansHO JONYCTUMBIN KPYTALLMA MOMEHT rankn: 32 H-m
The maximum allowed torque of terminal nuts: 32 N-m

BRRS (Bolt
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Ona mogenen Model: BSRS51XII~61X 5 . .
Mpamon nyck Direct on line
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+ JlereHpa Legend:
R.S.T WCTOYHUK NUTAHUSA Main power supply
M OCHOBHOW KOHTaKToOp Main contactor
11/14: Lenb 3awmT Protection circuit
1/2 KOHTaKTbl TEPMUCTOPHON 3awwnTbl  Thermistor contact
L/N: MoaknioyeHune 220B (115B)- 50Mu/60My, Power supply 230V(115V) - 50Hz/ 60Hz
L1-L2-L3: nocnegoBaTenbHOCTb has Phase sequence / 1oss monitoring contact
R1: TEepMUCTOpPbI ABUraTens Motor thermistor
R2: AaTyuk Temnepartypbl HarHeTaHusa  Discharge temperature thermistor
PT100 A-O, B-O PT100: A-O, B-O
PS : INT69 6e3 L1/L.2/L3 PS * INT69 without L1/L2/L3

BHumaHue Caution:
MakcrmansHO JONYCTUMbIA KPYTALWMA MOMEHT ranku: 70 H-m
The maximum allowed torque of terminal nuts: 70 N-m

Pa3smep 6onToB (Bolt size):BSR51311~616:M16
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Ona mogenen Model: BSR51XI1~61X
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M OCHOBHOW KOHTaKTOp
S NyCKOBOW KOHTaKTOP
D pabounin KOHTaKTOpP
11/14: Lenb 3awmT
1/2 KOHTaKTbl TEPMUCTOPHOW 3aLUUThI
L/N: MoakntoyeHune 220B (115B)- 50IMu/60MMy
L1-L2-L3: nocnepoBaTenbHOCTb has
R1: TepMUCTOpbI ABUraTens
R2: AaTynK TemnepaTypbl HarHeTaHUA

PT100 A-O, B-O

PS : INT69 6e3 L1/1.2/L3

S

T O3
R-O°
306
T 04

Main contactor

Start contactor

Run contactor

Protection circuit

Thermistor contact

Power supply 230V (115V) - S0Hz/ 60Hz
Phase sequence / loss monitoring contact

Motor thermistor

Discharge temperature thermistor
PT100: A-O, B-O

PS  INT69 without L1/L.2/L3

BHumaHue Caution:

MakcumaneHO JoNyCTUMbIV KPYTALWMA MOMEHT raviku: 70 H-m
The maximum allowed torque of terminal nuts: 70 N-m

Pa3mep 6ontos (Bolt size):BSR51311~616:M16
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Ona mogenen Model: BSRS1XII~61X HV

PTC coeauHeHue PTC terminal plate
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11/14:  uenb 3awmT Protection circuit
1/2 . KOHTaKTbl TEPMUCTOPHON 3aLLUTbI Thermistor contact
L/N: MoakntoveHne 220B (115B)- 50IMu/600My Power supply 230V(115V) - 50Hz/ 60Hz
R1: TEPMUCTOPLI ABUraTens Motor thermistor
R2: AaTyvK TemnepaTypbl HarHeTaHus Discharge temperature thermistor
PT100  A-O, B-O, C-O (A=1, B=2, C=3, 0=4) PT100 : A-O, B-O, C-O(A=1, B=2, C=3, O=4)
PS : INT69 6e3 LL1/1.2/1.3 PS © INT69 without L1/L2/L3
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Ona mogenen Model: BSRS1XII~61X HV

Mpamon nyck Direct on line
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R.S.T WCTOYHUK NUTaHUA Main power supply
M OCHOBHOM KOHTaKTOp Main contactor
L1-L2-L.3;: uenb 3awuT Phase sequence / loss monitoring contact
R1: TepMuUcTOpbl ABUratend Motor thermistor
PS : INT69 6e3 L1/L2/L3 PS : INT69 without L1/L2/L3
BHUMAHWME!!
CAUTION!!

1.Marikn A n B gomkHbl 6bITb 3aKpenneHbl K TepMUHany nNpy NOAKMYeHUn kabens.

The terminal nuts A and B must be fixed
when connecting the cable.

2.lNarika b gomkHa ObITb 3aKpenneHa ¢ NOMOLLIbK rae4yHoro Kn4va npu 3atarmeanum ravikn C n D.

TheterminalnutBmustbefixedbyusing
spanner whentighteningnutsCandD.

3.KpyTawmnm momeHT 3aTsxkm He 6onee 30H-m

The maximun torque for the terminal piller and
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C € I amicC area are not more than

30 N-m.

INT69FSY LED blink code: Fault signal (Red LED), Normal (Green LED)
INT69FSY LED o60o3HaveHus: curHan asapum — 3aropaeTcs KpacHbI cBeToaunos,
HOPMarbHbIN PEXMM- TOPUT 3ENEHLIN CBETOAMOA.

Blink impul Blink impul o
Fault category (101;1g)1mpu 5 (Sﬁgn)lmpu 5 Fault description
1 Static(PTC>4.502)
2 Dynamic
PTC 1 ; .
3 Time delay active(PTC<Rreset)
4 Short/Open circuit
o 1 Phase sequence
Phase monitoring 2
2 Phase loss
Supply voltage 3 1 Undervoltage
KaTeropvm aBapun VMIMYTisC MUraHst ArvHHBIA — Pivnyrise mrakins koporai | O MTMCaHNE HEencnpaBHOCTU
1 PTC>4,5 Om
2 OnHamnyHoe muraHue
PTC 1 3 AxTBHO B0 Bpems 3aaepxiv (PTC<Rreset)
4 KopoTkoe 3ambikaHue, 06pbIB Lenm
1 KoHTponb a3
MoHuTop a3 2 P q)
2 MponagaHve dasbl
MuTalowee HanpsxeHne 3 1 HanpsikeHne BHe auanasoHa

Notes:

1. Must remove the L1/L.2/L3 connectors when check the Insulation Resistance of terminal.
2. Manual reset by removed terminal L/N over 10sec.

3amevyaHuns:

1. Heobxoammo otcoeamHuTb L1/L2/L3 Ans npoBepKkn CONpOTUBAEHMS N30NSL MK

2. Pyu4Hon cbpoc npu otcoegmHeHmm L/N B TeueHne 10 cek.
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PekomeHayemble ceyeHusi kabensa (Meib) Recommende wire cross-section(Hypalon)

CeyeHune kabeng mm?
14 {22 |30 |38 | 50 | 60 | 80 (100(125(150(200(250(325
Wire cross-section area mm?2
OJonycTumbli TOK, A
105(1401180(2101250(290|350(410|480(520(630|720(840
Allowable current Amp

[MpoBOAHNKN He BKIMOYAET HYyNeBOW
npoBo4, 3a3eMNAKWMUNA NPOBOL NNMK
CUTHaNbHbLIN NPOBOA.

4.2 [MocnegoBaTeNbHOCTbL 3anycka

Mpwn nepeknYeHnm co 3Be3abl Ha
TPeyronbHUK ycTaBka MarHMTHOTO
KOHTaKkTopa AoJiXHa cooTBeTcTBOBaATL 40MC
unu meHbwe. lMpu HacTponke Heobxoaumo
UCKIIOYUTb BO3HUKHOBEHWE 3NEeKTPU4ecKoun
ayru npu nepeknwodeHun. locne 3anycka
Komnpeccopa HeobxoauMO KOHTpPoONuUpoBaTh
TemnepaTtypy XWOAKOCTM M 4YacTOTy MNYyCKOB-
oCTaHOBOB komnpeccopa. [lpn HU3KOU
TemnepaTtype oxfnaxgaemMoW XUAKOCTU UK
npu BbICOKOW TemnepaType Harpesaemou
XUOKOCTM  mMAM  NpW YacTbiX  MycKax-
ocTaHOBax Komnpeccopa cm n.2.5.

SV1 3anuTaH

(SV1 energized)

Y pabGoTa

Y operation

Note: The conductors do not include the
neutral wire, ground wire or signal wire.

4.2 Start-up sequence

A pa6boTta SV1 obecTouyeH

A Operation SV1 de-energized

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

SV2 unun SV3 3anutaH
SV2 or SV3 energized

‘ 25% 3arpyska

‘ 25% 3arpyska

50% or 75% 3arpyska

3+1sec

4+t1sec ‘

30+3sec

4.3 3ameyaHusa no paboTe KoHAeHcaTopa:
noncoeaunHnNTe KOHOEeHCcCAaTop Ha

[ N
Beayuwen dase Ha 0,5 ¢ nocne nycka
Komnpeccopa

® BepxHuii npegen koaddunyneHTa

MOLWHOCTM KomneHcaumsa 0.95
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180+30sec

4.3 Notice when adopting capacitor:

® Connect phase-leading capacitor at least 0.5
sec after compressor starts up.
® The upper limit of power factor

compensation is 0.95.



® OTKMNYMTbL KOHOEHcaTop 3a He MeHee
OOHON ceKyHObl nNepef BbIKMIOYEHUEM
Komnpeccopa

(] B ocHoBHOM KOHOEeHCaTOop BKNK4YaeTcH
TONbKO Torga, Korga KomMmnpeccop
Haxogutca B aKCcnnyatayunum

4.4 Mopb6op NFB

BbiGop aBTOMaTU4ECKOro BblKNto4aTens
OCHOBbLIBAETCS Ha 3HAYEHUM YCTaHOBNEHHOW
MoLHOCTMAF(KVA), 1 Toka aBToMaTU4eckoro
Bolkntovatena AT, locne onpegeneHnsa
AT Bbibepute cneaytouyo 6onblyto
BenuyunHy AF

AT(A)=cocTaBHOW pakTop
nyckoporo toka (1.5...2.5) x
HOMMWHANbHLIA TOK ABUlraTensg

HeBo3MOXHO 3anyckaTb ABa n bonee
KOMNpeccopoB B MHOFOKOMMPECCOPHOM
ycTaHoBKe. YTo6bl BbiOpaTe AT npu
pas3fiM4yHON NYCKOBOW
nocnenoBaTefNlbHOCTU UCMNOMNb3YNTeE
dopmynyAT(A)= cocTaBHOW hakTop
MYCKOBOrO TOKa X HOMUHanNbHbIN TOK
Hanbonbliero anekTrpoasuratensa + cymma
BE€NIMYMH HOMMHANbHbIX TOKOB BCEX APYrUX
anekTpoaBuraTenen

4.5 Bblbop marHuTHOro nyckarens

Kpome pabouyero
HanpsXeHns ynpaBneHus, Hanbonee
BaXHbIM  ¢dakTopom npu Bbibope  MII
ABMNsAeTCcH Benun4ymnHa TOoKa (Tok,
NpoTeKawLWnn Yepes KOHTaKTHYI TOYKY).
dopmyna:l=lug x 1,25/V3

I[HO-HOMWHanNbHbLIN TOK ABUraTens

HanpaxeHund n
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® Cut off the phase-leading capacitor at least one

second before shutting down compressor.

® Basically the phase-leading capacitor

is activated only while compressor is
in operation.

4.4 NFB selection

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

AT(A) = starting current multiple factor

(1.5-2.5) x motor Imax(A) current

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

AT(A) = starting current multiple 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 importamt factor in MC
selection is the scale of I (current
flowing through the contacting point).
The formula is: Ithv= motor’ s rated
current x 1.25/43.



4.6 OnekTpuMyecKkue xapaKTepUCTUKMN 4.6Electricaldata

e 50Hz , R-22/-R407C, air-cooled, models (BSR*** — HB, BSR*** — HC)

mozenb BSR
Model z(g 216 3(;; 314 | 316 | 321 | 323 | 324 | 326 | 413 | 415 | 421 | 423 | 424 | 426 | 427 | 428 | 5131|5141 | 5161 | 613 | 614 | 616
HomuHanbHas MowwHocTs Rated Power (kW) 35 | 43 | 52 | 65 | 75 | 81 | 96 | 106 | 113 | 135 | 150 | 170 | 187 | 206 | 230 | 277 |296.6| 240 | 268 | - | 353 | 430 | 478
Y Tox Star -LRA (A) 124 | 137 | 188 | 257 | 267 | 267 | 331 | 359 | 359 | 459 | 506 | 506 | 628 | 715 | 850 | 878 | 953 | 878 | 953 | - |[1057 [1153 | 1277
A Tok Delta -LRA (A) 404 | 438 | 607 | 802 | 855 | 855 | 1023 | 1148 | 1148 | 1437 | 1568 | 1568 | 1979 | 2246 | 2647 | 3030 | 2944 | 3030 [ 2944 | - | 3776 | 4121 | 4563
MaKCUMATHBIA TOK Ly (A) 76 | 93 | 112 | 143 | 165 | 178 | 213 | 236 | 253 | 307 | 334 | 381 | 419 | 461 | 505 | 539 | 601 | 539 [ 601 | - | 776 | 943 | 1049
Gop kab
pL100p kabens [Macumanehan mowHocTy| oy | g7 | g1 | 103 | 119 | 128 | 154 | 170 | 182 | 221 | 241 | 275 | 302 | 332 | 380 | 380 | 434 | 389 | 434 [ - | 560 | 681 | 757
Maximum capacity(A)
Wire selected
S0tz Howmwriansroe cevenme || 4 | 55 | 35 | 50 | 50 | 60 | 80 | 100 | 100 | 150 | 150 | 200 | 250 | 250 | 325 | 325 | 400 | 325 | 400 | - | 500 | 600 | 600
380V Nominal cross section(mm?)
NFB AF 125 | 225 | 225 | 225 | 250 | 400 | 400 | 400 | 400 | 600 | 600 | 600 | 800 | 800 | 800 | 1000 | 1000|1000 | 1000 - |1200 |1500 | 1800
NFB AT (A) 125 | 150 | 175 | 225 | 250 | 300 | 350 | 400 | 400 | 500 | 500 | 600 | 700 | 700 | 800 | 900 | 900 | 900 | 900 [ - |1200 |1500 | 1800
M. D rox myckarens 65 | 80 | 100 | 125 | 125 | 150 | 180 | 180 | 220 | 300 | 300 | 300 | 400 | 400 | 400 | 400 | 400 | 500 | 500 | - | 600 | 800 | 800
Magnetic contact current(A)
§ Tox myexarena 35 | 50 | 50 | 65 | 80 | 80 | 100 | 100 | 125 | 150 | 150 | 180 | 180 | 220 | 220 | 300 | 300 | 300 | 300 | - | 400 | 500 | 500
Magnetic contact current(A)
Y Tox Star -LRA (A) 118 | 130 | 178 | 244 | 265 | 265 | 314 | 341 | 341 | 422 | 493 | 493 | 602 | 717 | 807 | 985 985 - | 1004|1095 | 1212
Atok Delta -LRA (A) 378 | 410 | 568 | 750 | 830 | 830 | 956 | 1073 | 1073 | 1341 | 1529 | 1529 | 1851 | 2183 | 2475 | 2919 2919 - | 3530 | 3853 | 4266
MaKCUMANBHBIA TOK Ly, (A) 73 | 88 | 108 | 139 | 160 | 172 | 208 | 231 | 246 | 296 | 320 | 364 | 405 | 445 | 488 | 512 | 571 | 512 | 571 | - | 737 | 896 | 997
Makcumaneran MOWHOCTRl ) | g4 | 78 | 100 | 116 | 124 | 150 | 167 | 178 | 214 | 231 [ 263 | 202 | 321 | 370 | 412 370 | 412 | - | 532 | 647 | 720
Maximum capacity(A)
Bei6op kabens
50Hz Wire selected HomuHanbHoe ceyeHune
z ’ s 14 | 22 | 30 | 38 | 50 | 60 | 80 | 100 | 100 | 125 | 150 | 200 | 200 | 250 | 325 | 325 325 [ 325 | - | 500 | 600 | 600
400V Nominal cross section(mm?)
NFB AF 125 | 225 | 225 | 225 | 250 | 400 | 400 | 400 | 400 | 600 | 600 | 600 | 800 | 800 | 800 | 800 | 1000 | 800 | 1000 - |1200 |1500 | 1600
NFB AT (A) 125 | 150 | 175 | 225 | 250 | 300 | 350 | 350 | 400 | 500 | 500 | 600 | 700 | 700 | 800 | 800 | 900 | 800 | 900 [ - |1200 | 1500 | 1600
M. D rox nycxarenx 65 | 65 | 80 | 100 | 125 | 125 | 150 | 180 | 180 | 220 | 300 | 300 | 300 | 400 | 400 | 400 | 500 | 400 | 500 | - | 600 | 800 | 800
Magnetic contact current(A)
§ Tox nycxaten 35 | 50 | 50 | 65 | 80 | 80 | 100 | 100 | 125 | 125 | 150 | 180 | 180 | 220 | 220 | 220 | 300 | 220 | 300 | - | 400 | 400 | 500
Magnetic contact current(A)
Y Tox Star -LRA (A) 112 | 124 | 170 | 233 | 253 | 253 | 300 | 325 | 325 | 403 | 470 | 470 | 574 | 684 | 770 | 940 940 - | 958 | 1045|1157
A 1ok Delta -LRA (A) 357 | 387 | 536 | 708 | 784 | 784 | 903 | 1014 [ 1014 | 1266 | 1444 | 1444 | 1749 | 2062 | 2338 | 2757 2757 - | 3335|3639 | 4030
MaKCUMAMBHBIA TOK Lyex(A) 71 | 86 | 105 | 137 | 158 | 169 | 206 | 230 | 244 | 292 | 314 | 355 | 399 | 439 | 481 | 494 | 550 | 494 | 550 | - | 730 | 888 | 987
Maxoumaneran mowmocTyl gy | g5 | 76 | g9 | 114 | 122 [ 149 [ 166 | 176 | 211 | 227 | 256 | 288 | 317 | 356 | 307 356 | 397 | - | 527 | 641 | 712
BbiGop Kabens| Maximum capacity(A)
Wire selected
SOtz Homnwanetoe cedetue || 1) [ 5 | 30 [ 38 | 50 | 60 | 80 | 100 | 100 | 125 | 150 | 200 | 200 | 250 | 325 | 325 325 [ 325 | - | 500 | 600 | 600
415V Nominal cross section(mm?)
NFB AF 125 | 225 | 225 | 225 | 250 | 400 | 400 | 400 | 400 | 600 | 600 | 600 | 600 | 800 | 800 | 800 | 1000 | 800 | 1000 - |1200 |1600 | 1600
NFB AT (A) 125 | 150 | 200 | 225 | 250 | 300 | 350 | 350 | 400 | 500 | 500 | 600 | 600 | 700 | 800 | 800 | 900 | 800 | 900 [ - | 1200|1600 | 1600
M. D Tox nycxarens 65 | 65 | 80 | 100 | 125 | 125 | 150 | 180 | 180 | 220 | 300 | 300 | 300 | 400 | 400 | 400 | 400 | 400 | 400 | - | 600 | 800 | 800
Magnetic contact current(A)
§ Tox mycxarens 35 | 50 | 50 | 65 | 80 | 80 | 100 | 100 | 125 | 125 | 150 | 150 | 180 | 220 | 220 | 220 | 300 | 220 | 300 | - | 400 | 400 | 500
Magnetic contact current(A)

47




e 50Hz , R-22/R-407C, water-cooled, models (BSR*** — WB, BSR*** - WC)

BSR
Model %éf 216 ié)‘ 314 | 316 | 321 | 323 | 324 | 326 | 413 | 415 | 421 | 423 | 424 | 426 | 427 | 428 [ 5130 s1am ] 5161 | 613 | 614 | 616
HomuhaneHas mowwocts Rated Power (kW) || 20 | 35 | 45 | 53 | 62 [ 67 | 78 | 87 | 93 | 111 [ 123 | 140 [ 153 | 169 | 180 | 228 | 244 [ 197 | 220 | 246 | 200 | 352 | 302
YToK Star -LRA (A) 113 | 124 | 137 | 188 | 224 | 204 | 267 | 331 | 350 | 365 | 459 | 459 | 506 | 628 | 715 | 850 | 878 | 850 | 878 | 953 | 964 | 1057 | 1153
A TOK Delta -LRA (A) 367 | 404 | 438 | 607 | 717 | 717 | 855 | 1023 | 1148 | 1120 | 1437 | 1437 | 1568 | 1979 | 2246 | 2647 | 3030 | 2647 | 3030 | 2944 | 3445 | 3776 | 4121
MaKCUMANBHBIA TOK I (A) 68 | 83 | 102 | 126 | 149 | 160 | 188 | 211 | 227 | 277 | 306 | 348 | 375 | 413 | 461 | 474 | 539 | 474 | 539 | 602 | 695 | 846 | 940
Marcamanenas MOWHOCTHl 4o | 6 | 73 | o1 | 107 | 116 | 136 | 152 | 164 | 200 | 221 | 251 | 271 | 208 | 342 | 342 | 380 | 342 | 389 | 434 | 502 | 611 | 678
BuiGop kabens] Maximum capacity(A)
Wire HoMuHanbHoe ceyeHme
50Hz (| selected Nominal cross 14 | 22 [ 30 | 38 | 50 | 50 | 60 | 80 | 80 | 125 | 150 | 200 | 200 | 200 | 250 | 250 | 325 | 250 | 325 | 400 | 500 | 600 | 600
380V section(mm?)
NFB AF 100 | 125 | 225 | 225 | 225 | 250 | 400 | 400 | 400 | 600 | 600 | 600 | 600 | 800 | 800 | 800 | 1000 | 800 | 1000 | 1000 | 1200 | 1600 | 1600
NFB AT (A) 100 | 125 | 150 | 200 | 225 | 250 | 300 | 350 | 350 | 500 | 500 | 600 | 600 | 700 | 700 | 800 | 900 | 800 | 900 | 1000 | 1200 | 1600 | 1600
M. D rox nycxatens 50 | 80 | 80 | 100 | 125 | 125 | 150 | 180 | 180 | 220 | 300 | 300 | 300 | 300 | 400 | 400 | 400 | 400 | 400 | 500 | 600 | 800 | 800
Magnetic contact current(A)
§ Tok myckaresi 35 | 35 | 50 | 80 | 80 | 80 | 8o | 100 | 100 | 125 | 150 | 150 | 180 | 180 | 220 | 220 | 300 | 220 | 300 | 300 | 300 | 400 | 400
Magnetic contact current(A)
Y Tok Star -LRA (A) 107 | 118 | 130 | 178 | 213 | 213 | 265 | 314 | 341 | 328 | 422 | 422 | 493 | 602 | 717 | 807 | 985 | 807 | 985 915 | 1004 | 1095
A ok Delta -LRA (A) 343 | 378 | 410 | 568 | 670 | 670 | 830 | 956 | 1073|1000 | 1341 | 1341 | 1520 | 1851 | 2183 | 2475 | 2919 | 2475 | 2919 3221 | 3530 | 3853
MakcumanbHbii TOk Iy.x(A) 65 79 97 | 121 | 143 | 154 | 181 | 206 | 223 | 266 | 295 | 334 | 358 | 400 | 446 | 459 | 512 | 459 | 512 | 571 | 660 | 804 | 893
Makcanshas wouoctell | o7 | 70 | g7 [ 103 [ 111 [ 131 [ 140 | 161 | 102 | 213 | 241 | 258 | 288 | 331 | 331 | 360 | 331 | 360 | 412 | 476 | 560 | 644
BuiGop kaGens| Maximum capacity(A)
Wire HomuHanbHoe ceuermne
50Hz || selected Nominal cross 14 | 22 | 22 | 30 | 50 | 50 | 60 | 80 | 80 | 125 | 125 | 150 | 200 | 200 | 250 | 250 | 325 | 250 | 325 | 325 | 500 | 600 | 600
400V section(mm?)
NFB AF 100 | 125 | 225 | 225 | 225 | 250 | 400 | 400 | 400 | 400 | 600 | 600 | 600 | 600 | 800 | 800 | 800 | 800 | 800 | 1000 | 1000 | 1600 | 1600
NFB AT (A) 100 | 125 | 150 | 200 | 225 | 250 | 300 | 350 | 350 | 400 | 500 | 600 | 600 | 600 | 700 | 700 | 700 | 800 | 800 | 900 | 1000 | 1600 | 1600
M. D ok myckatens 50 | 80 | 80 | 100 | 125 | 125 | 150 | 150 | 180 | 220 | 220 | 300 | 300 | 300 | 400 | 400 | 400 | 400 | 400 | 500 | 500 | 600 | 800
Magnetic contact current(A)
8 Tox mycxatex 35 | 35 | 50 | 80 | 80 | 80 | 80 | 100 | 100 [ 125 | 125 | 150 | 150 | 180 | 220 | 220 | 220 | 220 | 220 | 300 | 300 | 400 | 400
Magnetic contact current(A)
Y Tok Star -LRA (A) 102 | 112 | 124 | 170 | 203 | 203 | 253 | 300 | 325 | 313 | 403 | 403 | 470 | 574 | 684 | 770 | 940 | 770 | 940 873 | 958 | 1045
A ok Delta -LRA (A) 324 | 357 | 387 | 536 | 633 | 633 | 784 | 903 | 1014 | 945 | 1266 | 1266 | 1444 | 1749 | 2062 | 2338 | 2757 | 2338 | 2757 3042 | 3335 | 3639
MaKCUMANbHBIA TOK Lpa(A) 62 | 77 | 94 | 118 | 141 | 151 | 178 | 205 | 223 | 261 | 201 | 326 | 349 | 394 | 439 | 455 | 493 | 455 | 493 | 551 | 636 | 775 | 861
Maxcamaneas MowHocTs) 45 | 56 | 65 | g5 | 102 | 100 | 128 | 148 | 161 | 180 | 210 | 236 | 252 | 284 | 328 | 328 | 356 | 328 | 356 | 398 | 459 | 550 | 621
BuiGop kabens] Maximum capacity(A
Wire HomuHanbHoe ceveHve
50Hz || selected Nominal cross 14 | 22 | 22 | 30 | 50 [ 50 | 60 | 80 | 80 | 100 | 125 | 150 | 200 | 200 | 250 | 250 | 325 | 250 | 325 | 325 | 500 | 600 | 600
415V section(mm?)
NFB AF 100 | 125 | 225 | 225 | 225 | 250 | 400 | 400 | 400 | 400 | 600 | 600 | 600 | 600 | 800 | 800 | 800 | 800 | 800 | 1000 | 1000 | 1200 | 1600
NFB AT (A) 100 | 125 | 150 | 200 | 225 | 250 | 300 | 350 | 350 | 400 | 500 | 500 | 600 | 600 | 700 | 700 | 800 | 700 | 800 | 900 | 1000 | 1200 | 1600
M. D ok mycratens 50 | 80 | 80 | 100 | 125 | 125 | 150 | 150 | 180 [ 220 | 220 | 300 [ 300 | 300 | 400 | 400 | 400 | 400 | 400 | 400 | 500 | 600 | 80O
Magnetic contact current(A)
§ Tox mycraren 35 | 35 | 50 | 50 | 80 | 80 | 80 | 100 | 100 | 125 | 125 | 150 | 150 | 180 | 220 | 220 | 220 | 220 | 220 | 300 | 300 | 400 | 400
Magnetic contact current(A)
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H *k*k
e 50Hz, R-1344a, air-cooled, models (BSR*** — HA)
Mopenb BSR
Model 2(5 216 ?; 314 | 316 | 321 | 323 | 324 | 326 | 413 | 415 | 421 | 423 | 424 | 426 | 427 | 428 | 5131|5141 51611 | 613 | 614 | 616
HomuHansHas mowrocTs Rated Power (kW) || 21 26 | 32 |40 | 47 | 51 | 60 | 67 | 76 | 86 | 95 | 108 | 119 | 131 | 146 | 175 | 188 | 153 | 170 | 190 | 228 | 276 | 305
Y Tok Star -LRA (A) 113 | 113 | 137 | 188 | 177 | 177 | 224 | 267 | 267 | 285 | 365 | 459 | 459 | 506 | 628 | 715 | 850 | 715 | 850 [ 1038 | 778 | 964 | 1057
Aok Delta -LRA (A) 367 | 367 | 438 | 607 | 563 | 563 | 717 | 855 | 855 | 876 | 1120|1437 | 1437 | 1568 | 1979 | 2246 | 2647 | 2246 | 2647 | 3122 | 2777 | 3445 | 3776
MaKcuManbHbii TOK Ty (A) 60 | 74 | 92 | 112 | 134 | 147 | 173 | 190 | 217 | 256 | 282 | 318 | 352 | 383 | 426 | 444 | 486 | 444 | 486 | 554 | 648 | 788 | 877
MakcumanbHas MOLLHOCTH
. . 44 | 53 | 66 | 81 | 97 | 106 | 125 | 137 | 156 | 184 | 203 | 230 | 254 | 276 | 320 | 320 | 400 | 320 | 400 | 400 | 468 | 569 | 633
Maximum capacity(A)
BbiGop kabens
Wire selected HomuHanbHoe ceyexne
50Hz Nominal cross 14 | 14 | 22 | 30 | 38 | 50 | 60 | 60 | 60 | 100 | 125 | 150 | 200 | 200 | 250 | 250 | 325 | 250 | 325 | 325 | 500 | 600 | 600
380V section(mm?)
NFB AF 100 | 125 | 225 | 225 | 225 | 225 | 400 | 400 | 400 | 400 | 600 | 600 | 600 | 600 | 800 | 800 | 800 | 800 | 800 | 1000|1000 | 1200 | 1600
NFB AT (A) 100 | 125 | 150 | 200 | 225 | 225 | 300 | 300 | 350 | 400 | 500 | 500 | 600 | 600 | 700 | 700 | 800 | 700 | 800 | 900 | 1000 | 1200 | 1600
M. D rox nycarens 50 | 80 | 80 | 100 | 100 | 125 | 125 | 150 | 180 | 220 | 220 | 300 | 300 | 300 | 400 | 400 | 400 | 400 | 400 | 400 | 500 | 600 | 800
Magnetic contact current(A)
§ rox nycrarens 35 | 35 | 50 | 50 | 80 | 80 | 80 | 80 | 100 | 125 | 125 | 150 | 150 | 180 | 180 | 220 | 220 | 220 | 220 | 300 | 300 | 400 | 400
Magnetic contact current(A)
Y Tox Star -LRA (A) 107 | 107 | 130 | 178 | 168 | 168 | 213 | 265 | 265 | 262 | 328 | 422 | 422 | 493 | 602 | 717 | 807 | 717 | 807 | 985 | 739 | 915 | 1004
A 1ok Delta -LRA (A) 343 | 343 | 410 | 568 | 526 | 526 | 670 | 830 | 830 | 805 | 1000 | 1341 | 1341 1529 | 1851 | 2183 | 2475 | 2183 | 2475 | 2919 | 2596 | 3221 | 3530
MaKCAMATIBHIA TOK Liyay(A) 58 | 71 | 88 | 108 | 128 | 140 | 165 | 183 | 207 | 243 | 271 | 307 | 337 | 365 | 411 | 430 | 470 | 430 | 470 | 526 | 616 | 749 | 833
M
AKCAMBTIBHAR MOLMOCTY 4o | 51 | 63 | 78 | 92 | 101 | 119 | 132 | 150 [ 175 | 195 | 221 | 243 | 264 | 310 | 310 | 380 | 310 | 380 | 380 | 445 | 541 | 601
Maximum capacity(A)
BbiGop kabens
Wire selected | HoMuHansHoe ceyexve
50Hz Nominal cross 14 | 14 | 22 | 30 | 38 | 50 | 50 | 60 | 80 | 100 | 125 | 150 | 150 | 200 | 250 | 250 | 325 | 250 | 325 | 325 | 500 | 600 | 600
400V section(mm?)
NFB AF 100 | 125 | 225 | 225 | 225 | 225 | 250 | 400 | 400 | 400 | 600 | 600 | 600 | 600 | 800 | 800 | 800 | 800 | 800 | 800 | 1000 | 1200 | 1600
NFB AT (A) 100 | 125 | 150 | 200 | 200 | 225 | 250 | 300 | 350 | 400 | 500 | 500 | 600 | 600 | 700 | 700 | 800 | 700 | 800 | 800 | 1000 | 1200 | 1600
M. D rox nycxaress 50 | 80 | 80 | 80 | 100 | 125 | 125 | 150 | 150 | 180 | 220 | 300 | 300 | 300 | 300 | 400 | 400 | 400 | 400 | 400 | 500 | 630 | 630
Magnetic contact current(A)
§ Tox mycxatens 35 | 35 | 50 | 50 | 80 | 80 | 80 | 80 | 100 | 125 | 125 | 150 | 150 | 180 | 180 | 180 | 220 | 180 | 220 | 220 | 300 | 400 | 400
Magnetic contact current(A)
Y Tox Star -LRA (A) 102 | 102 | 124 | 170 | 160 | 160 | 203 | 253 | 253 | 250 | 313 | 403 | 403 | 470 | 574 | 684 | 770 | 684 | 770 | 940 | 705 | 873 | 958
A ok Delta -LRA (A) 324 | 324 | 387 | 536 | 497 | 497 | 633 | 784 | 784 | 760 | 945 | 1266 | 1266 | 1444 | 1749 | 2062 | 2338 | 2062 | 2338 | 2757 | 2452 | 3042 | 3335
MaKCHMAnbHBIA TOK Lpay(A) 55 | 68 | 85 | 106 | 125 | 136 | 161 | 180 | 202 | 237 | 266 | 301 | 330 | 356 | 404 | 425 | 465 | 425 | 465 | 507 | 593 | 722 | 803
MakcnmansHas MOWHOCTH] 4o | 49 | 62 | 76 | 90 | 98 | 116 | 130 | 145 | 171 [ 102 | 218 | 238 | 257 | 306 | 306 | 336 | 306 | 336 | 366 | 428 | 521 | 580
Maximum capacity(A)
BbiGop kabensi
50H Wire selected HomwuHanbHoe ceyeHne
z Nominal cross 8 | 14| 22|30 | 38|38 |50 | 60| 80 [100] 125|125 150 | 200 | 250 | 250 | 250 | 250 | 250 | 325 | 500 | 600 | 600
415V section(mm?)
NFB AF 100 | 125 | 225 | 225 | 225 | 225 | 250 | 400 | 400 | 400 | 400 | 600 | 600 | 600 | 800 | 800 | 800 | 800 | 800 | 800 | 1000 | 1200 | 1600
NFB AT (A) 100 | 125 | 150 | 200 | 200 | 225 | 250 | 300 | 350 | 400 | 400 | 500 | 500 | 600 | 700 | 700 | 700 | 700 | 700 | 800 | 1000 | 1200 | 1600
M. D Tox mycxarens 50 | 50 | 80 | 80 | 100 | 100 | 125 | 150 | 150 | 180 | 220 | 220 | 300 | 300 | 300 | 400 | 400 | 400 | 400 | 400 | 500 | 600 | 600
Magnetic contact current(A)
§ Tox mycxatens 35 | 35 | 50 | 50 | 80 | 80 | 80 | 80 | 100 | 100 | 125 | 150 | 150 | 150 | 180 | 180 | 220 | 180 | 220 | 220 | 300 | 400 | 400
Magnetic contact current(A)
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*k*k
e 50Hz, R-134a, water-cooled, models (BSR*** - WA)
Mopenb BSR
Model fg 216 ?é; 314 | 316 | 321 | 323 | 324 | 326 | 413 | 415 | 421 | 423 | 424 | 426 | 427 | 428 |s13u|s1am|sieu| 613 | 614 | 616
HomuHanbHas mowHocTs Rated Power (kW)| 18 22 27 34 39 43 51 56 63 72 80 920 99 | 110 | 121 | 148 | 159 | 127 | 142 | 158 | 191 | 232 | 259
Y Tok Star -LRA (A) 113 | 113 | 113 | 124 | 177 | 177 | 177 | 224 | 224 | 285 | 285 | 285 | 365 | 459 | 506 | 628 | 715 | 628 | 715 | 850 | 778 | 778 | 964
A 1ok Delta -LRA (A) 367 | 367 | 367 | 404 | 563 | 563 | 563 | 717 | 717 | 876 | 876 | 876 | 1120 | 1437 | 1568 | 1979 | 2246 | 1979 | 2246 | 2647 | 2777 | 2777 | 3445
MaKcUManbHBINA TOK Ipa(A) 44 | 53 | 65 | 80 | 95 | 104 | 122 | 135 | 153 | 178 | 198 | 227 | 249 | 275 | 295 | 313 | 349 | 313 | 349 | 383 | 558 | 679 | 755
MakcumanbHas
MOLHOCTb
Maximum 32 | 38 | 47 | 58|69 | 75| 88 | 98 | 111 | 128 | 143 | 163 | 179 | 198 | 226 | 226 | 252 | 226 | 252 | 276 | 403 | 490 | 545
Bbi6op kabens] .
. capacity(A)
Wire HomuHarnbHoe
S50Hz || selected ceyueHns
330V Nominalcross || 6 | 8 | 14| 22| 22|30 |30 | 38| 20|60 |80 |80 [100]125]150| 150 | 200 [ 150 | 200 | 200 | 500 | 600 | 600
section(mm?)
NFB AF 100 | 100 | 100 | 125 | 225 | 225 | 225 | 225 | 250 | 400 | 400 | 400 | 400 | 600 | 600 | 600 | 600 | 600 | 600 | 600 | 1000 | 1200 | 1200
NFB AT (A) 75 | 100 | 100 | 125 | 150 | 200 | 200 | 225 | 250 | 300 | 300 | 350 | 400 | 500 | 500 | 500 | 600 | 500 | 600 | 600 | 1000 | 1200 | 1200
M, D Tox meicrareit 35 | 50 | 50 | 80 | 80 | 8o | 100 | 100 | 125 | 150 | 150 | 180 | 180 | 220 | 220 | 300 | 300 | 300 | 300 | 300 | 500 | 500 | 600
Magnetic contact current(A)
§ Tox mycxatens 20 | 35 | 35 | 35 | 50 | 50 | 80 | 80 | 80 | 80 | 100 | 100 | 125 | 125 | 125 | 150 | 150 | 150 | 150 | 180 | 300 | 300 | 400
Magnetic contact current(A)
Y Tok Star -LRA (A) 107 | 107 | 107 | 118 | 168 | 168 | 168 | 213 | 213 | 262 | 262 | 262 | 328 | 422 | 493 | 602 | 717 | 602 | 717 | 807 | 739 | 739 | 915
A 1ok Delta -LRA (A) 343 | 343 | 343 | 378 | 526 | 526 | 526 | 670 | 670 | 805 | 805 | 805 | 1000 | 1341 | 1529 | 1851 | 2183 | 1851 | 2183 | 2475 | 2596 | 2596 | 3221
MakcumanbHbiii ok L (A) || 43 | 51 | 63 | 77 | 92 | 100 | 117 | 131 | 148 | 172 | 191 | 217 | 241 | 267 | 285 | 309 | 342 | 309 | 342 | 376 | 530 | 645 | 717
MakcumanbHas
MOLHOCTb
Maximum 31 | 37 | 45 | 55 | 66 | 72 | 85 | 95 | 106 | 124 | 138 | 156 | 174 | 193 | 223 | 223 | 247 | 223 | 247 | 271 | 382 | 465 | 517
Bri6op kabens .
capacity(A)
Wire HomuHansHoe
S50Hz || selected ceueHve
400V Nominaleross | 6 | 8 | 14| 14 ] 22 [ 30 | 30 | 38 | 50 [ 60 | 60 | 80 [ 100 | 125 | 150 | 150 | 150 | 150 | 150 | 200 | 500 | €00 | 600
section(mm?)
NFB AF 100 | 100 | 100 | 125 | 225 | 225 | 225 | 225 | 225 | 400 | 400 | 400 | 400 | 400 | 600 | 600 | 600 | 600 | 600 | 600 | 800 | 1000 | 1200
NFB AT (A) 75 | 100 | 100 | 125 | 150 | 150 | 200 | 200 | 225 | 300 | 300 | 350 | 400 | 400 | 500 | 500 | 600 | 500 | 600 | 600 | 800 | 1000 | 1200
M. D rox nycxatens 35 | 50 | 50 | 80 | 80 | 8o | 100 | 100 | 125 | 125 | 150 | 180 | 180 | 220 | 220 | 300 | 300 | 300 | 300 | 300 | 400 | 500 | 600
Magnetic contact current(A)
§ ok myckarexa 20 | 35 | 35 | 35 | 50 | 50 | 50 | 80 | 80 | 80 | 8o | 100 | 100 | 125 | 125 | 150 | 150 | 150 | 150 | 180 | 300 | 300 | 300
Magnetic contact current(A)
Y Tox Star -LRA (A) 102 | 102 | 102 | 112 | 160 | 160 | 160 | 203 | 203 | 250 | 250 | 250 | 313 | 403 | 470 | 574 | 684 | 574 | 684 | 770 | 705 | 705 | 873
A 1ok Delta -LRA (A) 324 | 324 | 324 | 357 | 497 | 497 | 497 | 633 | 633 | 760 | 760 | 760 | 945 | 1266 | 1444 | 1749 | 2062 | 1749 | 2062 | 2338 | 2452 | 2452 | 3042
MakcumanbsHbIv TOK La(A) 40 48 60 75 91 99 | 115 | 129 | 145 | 170 | 188 | 212 | 238 | 265 | 282 | 310 | 343 | 310 | 343 | 378 | 511 | 622 | 691
MakcumanbHas
MOLHOCTb
Maxtmmm 20 | 35 | 43 | 54 | 6 | 71 | 83 | 93 | 104 | 123 | 135 | 153 | 172 | 191 | 224 | 224 | 248 | 224 | 248 | 272 | 369 | 449 | 499
Bei6op kaben: s
) capacity(A)
Wire HomuHanbHoe
S50Hz || selected ceyeHue
415V Norminal cross 6 | 8 | 14| 14| 22|30 |30 |38 |50 |60 60| 8 |100]| 125|150 | 150 | 150 | 150 | 150 | 200 | 500 | 600 | 600
section(mm?)
NFB AF 100 | 100 | 100 | 125 | 225 | 225 | 225 | 225 | 225 | 400 | 400 | 400 | 400 | 400 | 600 | 600 | 600 | 600 | 600 | 600 | 800 | 1000 | 1200
NFB AT (A) 75 | 75 | 100 | 125 | 150 | 150 | 200 | 200 | 225 | 300 | 300 | 350 | 400 | 400 | 500 | 500 | 600 | 500 | 600 | 600 | 800 | 1000 | 1200
M. D rox nyckatens 35 | 35 | 50 | 80 | 80 | 8o | 100 | 100 | 125 | 125 | 150 | 180 | 180 | 220 | 220 | 300 | 300 | 300 | 300 | 300 | 400 | 500 | 500
Magnetic contact current(A)
§ Tox myckarexa 35 | 35 | 50 | 80 | 80 | 8o | 100 | 100 | 125 | 125 | 150 | 180 | 180 | 220 | 220 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
Magnetic contact current(A)
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e 50Hz, R-404A, low-temp., models (BSR*** - LD)
Mopenb BSR
Model %S 216 ?é; 314 316 321 323 324 326 413 415 421 423 424 426 427 428 | 51310 | 51411 | 51611 | 613 614 616
HomukaneHas mowrocts Rated Power (kWJ| 25 | 32 | 40 | 50 | 58 | 60 | 72 | 79 | 85 | 98 | 109|123 | 134 | 151 | 166 | 182 | 195 [ 174 [ 194 | 216 | - | - | -
Y tox Star -LRA (A) 113 | 124 | 137 | 188 | 224 | 224 | 267 | 331 | 359 | 365 | 459 | 459 | 506 | 628 | 715 | 850 | 879 [ 850 [ 879|953 | - | - | -
A ok Delta -LRA (A) 367 | 404 | 438 | 607 | 717 | 717 | 855 |1023|1148|1120]|1437(1437|1568|1979|2246|2647 |3030|2647(3030[3287| - | - | -
MakcumansHsii Tok I (A) || 65 | 83 | 104 | 129 | 152 | 156 | 186 | 207 | 221 | 256 | 283 | 321 | 350 | 392 | 431 | 475 | 508 | 453 [ 504 | 561 | - | - | -
MakcumanbHas
MOLLHOCTb
Maximum 47 | 60 | 75 | 93 | 110|113 134 | 149 | 160 | 185 | 204 | 232 | 252 | 283 | 311 | 343 | 366 | 327 | 364 [ 405 | - | -
BbiGop kabens capacity(A)
\l?\/ired HomuHansHoe
1Y
gggl\z/ selecte Nooderme Il 8 | 8 [ 14|14 22| 2222|3030 ]|38|38|50|60]60]80]80|100]80]100]100] - | -
section(mm?)
NFB AF 100 | 100 | 125 | 225 | 225 | 225 | 225 | 250 | 250 | 400 | 400 | 400 | 400 | 600 | 600 | 600 | 600 [ 600 [ 600|800 | - | - | -
NFB AT (A) 75 [ 100 | 125 | 150 | 175 | 175 | 225 | 250 | 250 | 300 | 350 | 400 | 400 | 500 | 500 | 600 | 600 | 500 {600 [ 700 | - | - | -
M. D ok myckatens 50 | 80 | 80 [ 100|125 | 125|150 | 150 | 180 | 220 | 220 | 300 | 300 | 300 | 400 | 400 | 400 | 400 | 400|500 | - | - | -
Magnetic contact current(A)
§ Tox mycxatens 35 (35|50 80 |80 80| 80 |100(100]125] 125150150 | 180|180 | 220 | 220 | 220 (220 [300| - | - | -
Magnetic contact current(A)
Y tox Star -LRA (A) 106 | 116 | 128 [ 176 [ 210 | 210 | 250 | 310 | 336 | 342 | 430 | 430 | 473 | 588 | 669 | 795 | 822 [ 795 | 822|892 | - | - | -
A ok Delta -LRA (A) 322 | 372 | 404 | 559 | 661 | 661 | 788 | 943 [1058|1032]|1324(1324|1445|1824|2070(2439|2792|2439(2792[3029| - | - | -
Maxcumansrsii Tok L(A) || 62 | 78 | 99 | 123 | 145 | 149 [ 177 | 196 | 210 | 243 | 269 | 305 | 332 | 372 | 410 | 451 | 482 | 431 | 479|533 | - | - | -
MakcumanbHas
MOLLIHOCTb
Maximum 45 | 57 | 71 | 89 | 104 [ 107 | 128 | 142 | 152 | 176 | 194 | 220 | 240 | 269 | 296 | 326 | 348 | 311 | 345|385 | - | -
Beibop kabenst capacity(A)
Wire HomuHanbHoe
lected
igg\f selecte Nowere s || 6 | 8 [ 14|14 14 2222|3030 ]| 30| 38|50 |50 |e60|s0|8s0|s0]so]so|100] -] -
section(mm?)
NFB AF 100 | 100 | 125 | 225 | 225 | 225 | 225 | 225 | 250 | 400 | 400 [ 400 | 400 | 600 | 600 | 600 | 600 | 600 | 600 [600 | - | - | -
NFB AT (A) 75 100 | 125 | 150 | 175 | 175 | 200 | 225 | 250 | 300 | 300 | 350 | 400 | 500 | 500 | 500 | 600 | 500 600 [600 | - | - | -
M. D Tox nycxarens 50 | 80 | 80 | 100|125 125|150 | 150 [ 180 | 180 | 220 | 220 | 300 | 300 | 300 | 400 | 400 | 400 [ 400 [400| - | - | -
Magnetic contact current(A)
§ Tox mycxatens 35 | 35|50 80|80 80| 80 |100]100]125(125|150] 150|180 180 [220|220|180]|220300| - | - | -
Magnetic contact current(A)
Y Tok Star -LRA (A) 101 | 111 | 122 | 168 | 200 | 200 | 238 | 296 | 321 | 326 | 410 | 410 | 452 | 561 | 638 | 759 | 785 [ 759 | 785|851 | - | - | -
A Tok Delta -LRA (A) 304 | 352 | 381 | 528 | 624 | 624 | 744 | 890 | 999 | 975 |1251[1251[1365|1723|1955|2304 |2637|2304|2637[2861| - | - | -
Marcumanshbii Tok In(A) || 59 | 76 | 95 | 119|139 | 143 | 170 | 189 | 203 | 235 | 259 | 294 | 320 | 359 | 395 | 435 | 465 | 415 | 461 514 | - | - | -
MakcumarnbHas
MOLLHOCTb
Maximum 43 | 55 | 69 | 86 | 101|103 | 123 | 137 | 146 | 169 | 187 | 212 | 231 | 250 | 285 | 314 | 336 | 299 | 333 [ 371 | - | -
Bbi6op kabens| capacity(A)
0 \lmred HomuHansHoe
t
‘5”?5 selecte Noseserme Il 6 | 8 | 14 (14|14 14|22 |22]|30]|30|38|50]50]|60|60]|80|80|s0fso]|100| -] -
section(mm?)
NFB AF 100 | 100 | 125 | 225 | 225 | 225 | 225 | 225 | 225 | 400 | 400 | 400 | 400 | 400 | 600 | 600 | 600 | 600 [ 600|600 | - | - | -
NFB AT (A) 75 | 100 [ 125 | 150 | 175 | 175 | 200 | 225 | 225 | 300 | 300 | 350 | 400 | 400 | 500 | 500 | 600 | 500 [ 600|600 | - | - | -
M. D Tox nyckarens 50 | 80 | 80 | 100|125 125|125 | 150 | 150 | 180 | 220 | 220 | 300 | 300 | 300 | 400 | 400 | 300 [ 400 [400| - | - | -
Magnetic contact current(A)
§ Tox myckaten 35 35|50 50|80 80| 80|80 |100]100]125| 125|150 150|180 |220|220|180|220[220| - | - | -

Magnetic contact current(A)
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5.YcTpaHeHWe HeucnpaBHOCTeW U
TexobecnyxunesaHue
5.1 YcTpaHeHUe HeucnpaBHOCTEN

5.Trouble shooting and maintenance period

5.1 Trouble shooting

CocTodHUEe Heucn paBHOCTMU
Malfunction status

Bo3amoXxHble NMPUYNHDBI
Possible causes

1. BbICOKMI Nneperpes Kkomnpeccopa M3-3a CUIbHOMN
Harpysku
High compressor superheat due to heavy loading.

2.[0aBneHne HarHeTaHWs CMMLWKOM BbICOKOE, YTO
Bbl3blBaeT neperpysky. Discharge pressure is too

AKTMBHA 3alWuTa No TemnepaTtype high that causes overload.

oO6MOTKM aneKkTpoaBuratens. 3. 3awwnTtHoe pene TemnepaTypbl OOMOTKM BbILWNO
n3 ctposa. Motor winding temperature-protecting

Motor winding switch is out of order.

temperature-protecting switch 4. HencnpaBHOCTb 3NEKTPUYECKON LiENMn.

is activated. Electric system is failed.

5. ledekTHble OOMOTKKN, YTO Bbi3bIBAET BbICOKUN
nogbem TemnepaTtypbl. Defective motor winding
that causes high temperature rise-up.

1 Hwuskas TemnepaTypa macna NpuBOAUT K ero
BbICOKOW BA3KOCTU. Low temperature causes high
oil viscosity.

2. 3acopeHbl OTBEPCTUSA KaHaANOB.

Orifice is clogged.

3. OnekTpoMarHUTHbLIN KnanaH 3acopuncs.
The solenoid valve is clogged.

4. HencnpaBHOCTb KaTyLWKN 3NEKTPOMArHUTHOTO
knanaHa. The solenoid valve coil is failed.

He kKoppekTHoe 5. MopwHeBOE KONbLO U3HOLWEHO.
nepeaBuxXeHne 30M0THUKA. The piston ring is worn out.
Modulation slider fails to move 6. MacnsiHbll kaHan 3acopuncs.
properly. Oil passage is clogged.
7. 3acopuncs macnsaHbn puneTp.
Oil filter is clogged.

8. HepoctatoyHo mMacna (HU3KUI YPOBEHD)
Insufficient oil(Low oil level).

9. HeucnpaBHO pene TemnepaTypbl.

System temperature switch is failed.

1. 30M0THUK HEe BEPHYNCA B HYNEBOE MNOMIOXEHUe
nepepn nyckom. The slider cannot return back to
no-load state that results in loaded startup.

2. Hunskoe HanpsxeHne nutawwen cetu.

He yaanocb 3anycTuTb ABUraTenb. Voltage is too low.
3. HanpaxeHne ceTu BHe gnanasoHa.
Unable to start motor or operate Voltage is not correct.

4. HencnpaBHOCTb 3aneKkTpogBuratens komnpeccopa
Motor fails

5. O6GpbiB hasbl NN HapyweHue YyepenoBaHusa ¢as.
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Phase loss or phase sequence reverse.
. Pene 3awunTbl anekTpoaBuraTensa akTUBHO.
Motor protection switch is activated.
. AdBuratenb He KOPPEKTHO NOAKMIOYEH.
Motor is not connected correclty.

_3aKpblT HarHeTaTenbHbI BEHTUNb (aKTUBHO MO
pene Bbicokoro aasneHusa). Discharge service
valve is closed (high pressure switch is
activated).

AHoManbHas BuGpauuna un Wwym

Abnormal vibration or noise

. HencnpaBHbl nogwmnnHuky.
Bearing fails.
He 3aTAHYT BHYTPEHHUI bMKCaToOp BUHTOB.
Inner fixed screws become loose.
PoTopbl ckpebyTcst OTHOCUTENBHO APYr Apyra
UNN OTHOCUTENBbHO KOopnyca.
Rotor scrapes against the other one or casing.

OTcyTcTBYET Macno

Oil loss.
BHyTpeHHMe yacTu pacwaTbiBalOTCH.
Inner parts become loose.
ONeKTPOMAarHUTHbINA WYyM.
Electrical magnetic noise.

. MocTtopoHHME NpeamMeThbl B KOMMNpeccope.
Foreign particles enter compressor.

Bbicokas TemnepaTypa HarHeTaHus

High discharge temperature

. Bboicokunii neperpes.
Superheat is too high.
Bbicokoe gaBneHne HarHeTaHusa Mnu BbiCOKasd
* Harpy3ka. Discharge pressure or loading is too
high.
. Husknii yposeHb macna.
Low oil level.
. HencnpaBHbl nogwmunHukm.
Bearing fails.
. Meperpes moToOpa.
Motor is overheated.
. CTeneHb cxxaTnsi CNULWIKOM BbiCOKas.
Compression ratio is too high.
_CooTHOWweHNe rasa B CUCTEME CIIMIIKOM BbICOKOE.
Uncompressored gas ratio in system is too high.

OTcyTcTBME Macna

Oil loss

.HepoctaTtouHbli neperpeB, 6Oonbwoe KoOmn-BO
XMOKOCTU Bbi3biBaeT YyHoc Macna. Insufficient
superheat and too much liquid refrigerant
returning to compressor cause poor oil
circulation in system.

_Huns3kaa ckopocTb noToka macna.

Low designed flow velocity causes poor oil
circulation.

TpybonpoBo4 CHNUWKOM ANWHHBIA WAKM  Macno
" HakannuBaeTcss B NeTnsax, 4YTO Bbi3biBaeT
HexBaTky wmacna. HyxHo pgo6asuTb ©6Gonbuwe
macna. Piping is too long or oil is accumulated
at elbows of piping system, which causes
insufficient oil. Need to charge more oil.
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5.2 PekoMeHAOBaHHbIE MMHUMAlbHbBIE NEPUOAbI

5.2 Recommended maintenance period

o6cnyxunBaHus Unit: hour
B_yacax
Mepuoa Time

100 1000 | 2500 | 5000 | 10000 | 15000 | 20000 | 25000 | 30000
H B Item
N3onauyunsa
3NEeKTPONpPOBOAKMN A A A A A A A
Electrical insulation
MacnsHbln dunbTp A Jo A A Jo
Oil filter
BcacbiBatowmi A A
dunbtp Suction filter
Macno A A |a o A Jo A o
Lubricant
YpoBeHb Macna A A A A A A A A
Oil level
Bubpaunun/wym A A A A A A A A
Vibration/noise
MogWwnnHMKK A o
Bearing
YTeuku A
Leakage

A OcmoTp Check ; o 3ameHa Replace.

3amevyaHusa Note :

1. lNocne gnnTtenbHOro Nnepuofa NpocTosA, crnefyeT BbIMOMHUTL NPOBEPKY 3NEKTPUYECKON
nsonauun nepen nyckom. After a long period of shutdown, an electrical insulation check
should be conducted before start-up.

2. MpoBepka Bubpauyunm n wyma. Ecnu obHapy)XeHbl OTKIIOHEHUSA, CBAXUTECH C cepBucom Fu-
Sheng, 4ToGbl NPOBECTM ANATHOCTUKY U BbISCHUTb MPUYUHBI.
Check vibration and noise. If abnormity is found, contact Fu-Sheng to bring instrument and
make detailed check to figure out the reason.

3. [llocne kaxaoro KanuTtanbHOro peMOHTa NpoBECTN TECT Ha AaBJiEHNE.

Conduct a pressure test on compressor after each overhaul to ensure no leakage is occurred.
4. Bce noAawuvnHnkn MeHsTCS eAMHOBPEMEHHO. He aonyckaeTcs 3ameHbl 0TAeNbHbIX NOALMMHUKOB.

All bearings shall be replaced concurrently rather than replacing part of them.
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5.3 Ecnu cropen anektpoasurartenb

I'lpm BblXO0Ooe W3 CTpOoA 3neKtpoaBurartend
KOMnpeccopa crneanoyet ero geMmMoHTUpoBarThb,
yTnnn3npoBsaTtb XnagareHt n Macno,
3aMEHUTDb BCTaBKU cbmanpa ocywunrtensa
(aHTMoOKMCNUTENS). Mepen YyCTaHOBKOM
HOBOTO KoMmnpeccopa cncremy cnepnyer
cBakyymmpoBaTb, 3apAAnTb a30TOM, 4TO Obl
nsbexaTb nonagaHuna aTmoccbepHoro
Bo3ayxa B Cnucrtemy. Mocne 3aMEHDbI
KomMmnpeccopa " BCEX CONyTCTBYHOLWNX
npoueayp npomMs3BecTM 3anyck KoMmnpeccopa,
OCTaBuUTb ero B pa60Te Ha OOWMH 4YacC, nocne

Yyero 3aMeHUTb Macno W GuUIbTpPbl WU
caoenatb TeCcT Ha KUCHAOTHOCTb HOBOTO
mMacna 4epe3 ewé€ ofguH Yac paboThl
Komnpeccopa, ecnuM TecT Macna nokaxeT
npeBbilWLEHNE AOMNyCTUMOTO KUCNOTHOTO
YPOBHS, ULBETHOCTMU 7] cogepxaHus
NPOAYKTOB TOpPEHUS M UHbIX 4YacTuy,
NMOBTOPUTb Npoueaypy 3amMeHbl macna.
5.4 Otkayka (Pump down)
@ [lpouecc oTKaykm He 3agencTByeTCA
BO BpeMsda CTaHOgapTHOW npouegypbl
KOHTpoOnsa npouecca, Heo6Xo0aANMOCTb
OTKaYKM MpK OTKITHOYEHUN
Komnpeccopa nosasnsertcsa gns
npoBeAeHNa TEXHUYECKOTO
obcnyxmBaHus
® HeobxoguMmo KOHTponUpoBaTb
TemnepaTypy HarHeTaHus
® MuHumanbHoe gaBneHue otkadkum 0,5
6ap (no maHomeTpy)
6.9Kkcnnyatayus

CornacHo paboyum gnanasoHam
komnpeccopoB FuSheng ycnosue
aKkcnnyaTtaumum B Ynnnepax ¢ BO3gYLWHbIM
oxnaxAeHUst KoHaeHcaTopa U TENNOBbIX
Hacocax 6onee KPUTUYHbI, HEXENN B
arperatax C BOASHbIM OXfaxaeHuem
KoHaeHcaTopa (c 6onee HU3KOM
TemnepaTypou KoHOeHcauun); B cpeaHeMm
Harpyska Ha komnpeccop Ha 15-30% Bbiwe,
4YTO BEeAET K MOBbIWEHUIO TemMnepaTypbl
HarHeTaHua n TemnepaTtypbl macna. Ans
HOpManbHOM dKcnnyaTauum Komnpeccopa
cnefyeT NpMMEHATb CXeMbl BNpbliCKa
XMUAKOTO xnajareHta B MEXBUHTOBYHO
NONocTb UMK ycTaHaBnuBaTb
AONONMHUTENBHO MacnooxnaauTensb

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, 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 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.
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6.1 NpuMeHeHUe BNpbICKa XNUAKOCTH

Cnocob ocHoBaH Ha HenocpeaCTBEHHOM
BMNPbICKE YACTU XUOKOro xnagareHrta B
MeXBUHTOBYI obnactb, nubo B obnacTb
KOHLa BCacbiBaHUSA C LENbl CHUXEHUS
TemnepaTtypbl OOMOTOK 3anekTpoagBuratTens.
Mpwn gocTmxXeHUn TemnepaTypbl
HarHeTaHusa +100C, curHan gonxeH
nocTynaTb Ha CONMEHOUOHbIN KnanaH NIMHUK
BMNpbiCKa XWAKOro xnagareHta B obnactb
cXKaTusg unu 4yepes paclwMpuUTenbHbI
BEHTUNb B ob6nacTb BcacbiBaHuS
komnpeccopa. Heobxoanmbin ot60p
TENnnoOThl OCyLWEeCcTBNAET 3a CUET
BCKMNnaHua xungkoctu. MNpu mcnonb3oBaHum
He NpefgHa3Ha4YeHHbIX ANs BNpbicka
pacwupuTenbHbIX BEHTUNEN, fonyckaeTcs
ncnonb3osaHmne Danfoss TEAT20, Alco
935 unun Sporlan Y1037 u T. 4.

6.1 Liquid injection application

The application is made by introducing
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 TEAT20, Alco series
935 or Sprlan Y1037, etc.) to control the
liquid injection.

[laTunk Temnepatypsl
HarHeTaHus

Discharge tem

K komnpeccopy
connected to compressor

PacwmvpuTtensHbin BEHTUINb

CorneHouaHbI BEHTUMNb SOlenOid valve

=

- XKupakocTHas nuHna Liquid line

Refrigerant expansion device Menas Tpy6ka COpper tu e
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OxnaxpaawoLwas

Bopa

Cooling water

Dryer-filter

NN

OaTtunk
TemnepaTypbl

Temp.
switch
s

L=

KoHpeHcaTop

Condenser

PunbTp
ocywmTenb

X PaclumpuTenbHbii

BEHTUIb

fomn]
umm:@gu

Expansion device

T
Oxnaxaaemas Boga
Chilling
r water L
T 1
Mcnaputensb
Evaporator

Jo\

- O
Oxnaxgatouy ast Boga

Cooling 9

KoHpeHcatop

Condenser

water

dunbTp ocymUTEnNb

Dryer-filter

——

i

TPB

0—X Liquid injection

expansion valve

Oxnaxaema st Boga

Chilling
water

I

Wcnaputenb

|
1T

Evaproator

Bnpbick xuakocTu Liquid

injection (npom. gaBneHus)

(Middle pressure)
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— L

PacwwuputenbHbin
BEHTUIb

Expansion
device

LTS

Datuuk Temnepatypbl

Temp. switch

O

Oxnaxpaatollas Boaa

O

KoHgeHcaTop

Condenser

Cooling water

dunbTP ocyLLMTENb

Dryer-filter

—~

f Chilling

Twater

Oxnaxgaemasi Boga

|
I

Mcnaputenb

Evaporator

Oxnaxparolwas BOA3 kopnencarop
. —— o  (Condenser
Cooling water
dunbTp
ocywwuTtenb
Dryer-filter

TPB
liquid injection
Expansion valve

Oxnaxpaemas Boaa

r Chilling water
1

T

Wcnaputenb

Evaporator

-

Bnpsbick xungkocTu Liquid injection (BcacbiBaHue)

(Suction end)

58




6.2 OxnaxpeHue macna
Ona ycnoBui akcnnyataumm npu
KOTOpPbIX TEMNepaTypa HarHeTaHus
MOXeT nogHumaTtbcs Bbiwe +100C,
Heobxoanmo fob6aBUTb B CUCTEMY
Macrnooxnagutens. TemnepaTtypa macna
Ha BbiIXxo4e M3 MacnooxnaguTtens
JonxHa 6biTb B gMana3oHe o1 +50 go
+70C. MowHOCTb Macnooxnagurtens
MOXHO B3ATb U3 TexHU4Yeckoro nogbopa
Komnpeccopa M3 nporpaMmmbl nogbopa.

Ecnn BOo3MOXeH BapuaHT Npu KOTOPOM
TemMnepaTtypa Macna MoxXeT ObITb
CNULWKOM HU3KOW, Heobxoaumo
YyCTaAaHOBUTb NMEPENyCKHOW KnanaH unwu
knanaH cmeweHnsa. Oxnagutenb macna
MOXeT OblTb Kak BO3AYLWHbIA Tak U
BOASHOW. B He 3aBMCMMOCTM OT Tuna
MCNOoNb30OBaHWSA Macnooxnaautens,
nepenag oaBneHUa Ha HEM He OOJIXKEH
npeBbliwaTtb 0,5 6ap. bonee BbICOKUA
nepenag goaBNeHUsS MOXeET NPUBECTU K
MacnsaHOMY ronogaHusa Komnpeccopa u
Kak cnefcTBue BbIXoAy NOALWMUMHUKOB U3
cTpod. OTKpbITME MepenycKHOro KnamnaHa
OOMKHO OCYLEeCTBNATLCA MpHU
TemnepaTtype macna Huxe +70C, npwu
nageHun TemnepaTypbl Macna Huxe
+70C nepenycKkHOW KnanaH AOMXEH
OTKpbIBaTbCH.

6.2 Qil cooler
Under air-cooled or heat-pump operation, it s

essential to add oil cooler, particularly when
the discharge temperature is over 100°C. The
outlet oil temperature of oil cooler is
50°C~70°C, which varies according to the
cooler capacity and compressor operation
condition. The recommended oil cooler
capacity can be calculated from Fu Sheng
selection software.

If the oil temperature is too low, install an oil
bypass valve or mixing valve (mix up cold &
hot oil). The oil cooler can be cooled 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°C to bypass the oil back to
compressor. Otherwise, close it to lead the
oil into oil cooler.

Oxnaxpaemas Bopaga

Chilling
water T

Mcnaputens

MacnsHbl Evaporator
dunnbTp
Oxnaxpaa H Konwpencartop Oilﬁher
wwas ——5  Condenser
Bopaa
. Macnooxna,qmenb ————
Cocﬂlng . . Oxnaxpagawuwasa soga
oil cooler — !
water dunbTp Cooling water
OCyLIJVITel'I b
Dryer
filter ﬁ

i Pio

sogsiHon macnooxnaouTens Oil cooler - water-cooled type
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N

Il

KoHpeHcaTop

MacnaHb i
duneTp

l filter

Condenser

N
U

Oxnaxpaemas
BopAa

Macnooxnaauntensb

O1il cooler

Pilling WatTl T

il

~

2

Dryer-filter

X

dunbTp ocywunTtens

1T 1T

Mcnaputens

Evaporator

BoagywHbin macnoxnagutens Oil cooler - air-cooled type

6.3 CuctemMbl TexHonornyeckoro oxnaxgeHust 6.3 Thermal storage system

Ons
TemnepaTtypa KuneHusa xnagareHta HaxoguTcs B
0~5°C;
NPOOYKTOB W TEXHONOMMYECKOro OXNaXKOeHWs,
-5°C~-15°C

KoadhpuumeHTa

cucteMm  KoHgMumnoHmpoBaHUA BO34yXxa

npepgenax ana  cuncrtem  XpaHeHus

OHa cocTaBndeT YTO BbI3blBae

noBblLLEeHNne cXXaTtuma.

Komnpeccop MOXeT ObiTb OTKMNOYEH WU3-3a

BbICOKOM TemnepaTypbl HarHeTaHUs YCTPONCTBOM

3alinThbl. I'I03Tomy and nogaepxKaHuA

HOpManbHOW TemnepaTtypbl HarHeTaHus

pekomMeHayeTCsa NCNoNb30BaTb CUCTEMY BMpPbICKa
XMOKOCTU UK MacnsaHbld oxnagutenbs. [Tomumo
perynmpoBku

aHTuUdpu3TepmMocTarTa, pene

HM3Koro pdaeneHns wn TPB, pekomeHayeTca

YyCTaHOBWUTb BTOPOW  MacrnootaenuTens ANS
obecneyeHuss  nyywero  Bo3Bpata  macna.
BosspawatHas Tpyba MacnooTaenuTens

JOomKkHa OblTb COeauHeHa K CTOpPOHE HWU3KOro

AaBrneHund
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For air conditioning system the evaporating
temperature is about 0~5°C; however, it is
-5°C~-15°C

which  would

about in thermal storage

system, cause higher
compression ratio. The compressor might
be tripped off due to high discharge
temperature by the protection device.
Therefore, a liquid injection system or oil
cooler is recommended to maintain normal
Except that the

switch,

discharge temperature.
temperature control anti-freeze

switch, low-pressure switch, unload
controller and expansion valve have to be
adjusted, adding a 2nd 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.




6.43KoHOMaAli3ep

MpuHUKMN 3KOHOMAaM3epa CXOX C
NMPUHUUNOM ABYXCTyneH4YaToro

komnpeccopa. OpPpeKTUBHOCTDb

6.4 Economizer
The principle of economizer is similar to that
of two-stage compression. It can increase

o the efficiency of compressor especially under
3KOHOMan3epa ovyeBuUAHaA NPU BbICOKMX , _ , N
high compression ratio condition. The flash
cTeneHsax cxatusa. Cxema MoxeT ObiTb tank and liquid sub I tom | )
ank and liquid sub-cooler system layouts are
ocylwecTBfeHa C NOMOLbIo 9 y y

npomcocyga vnu TEnnoobMeHHMKa. illustrated as follows:

7

g KoHpeHcaTop

Oxnaxpaatowas Boga

gCondenser

. ) Oxnaxgaemast Boga
Cooling water

dUNLTP 53 Chilling water

ocywmTenb "ﬁ * ‘ !

Dryer filter 1T T

Mcnapurtens
Evaporator
Level Control TP B )
% Expan510r1 device
OkoHomal3e| —

Economizer

SOkoHomaMm3ep ¢ npomcocyaom Economizer - Flash tank

-
b o alla «o

- H KoHpaeHcaTop Oxnaxgaemast Boga
OxnaxpatoLas Boaa | 115
T 0 Condenser 7 Chrlhng water¢
Cooling water 5 -5
¢VIJ'Ipr ocywuTernb McnapMTenb
Dryer-filter i Evaporator

OkoHoMma3ep
Economizer

H

OKoHoMaWn3ep ¢ TennoobmeHHnkom Economizer - Liquid sub-cooler
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6.5 Paboune npepentl

6.5 Operation envelope

R22 Application Limits
70
: — 100%(H)
BD | f " '.‘i .f _.f
= 5 | /J'_,,- PR =/- - = 100%(W)
) L ‘.c‘ . /
a N - d 11
1 e
E 40 - f.-’/rj"/‘ .-J" “;1 : /j _______ ?5%
E} : / /'..a-"" ‘—/ ./ ' /
o 3p : {;" — ol Pl f,}‘" -
% n /’.«-' / /
5 - L o 7 A
S 20 [—K ' '
_ —-— 25%
10 _IIII T T T T T Y | T T T I T T O T I I O T I T T T T T T T T S T T A T
-40-35-30-25-20-15-10 -5 0 5 10 15 20 25
Evaporation Temp. ('C)
O6nacTb NpuMeHeHUNs Range of application :
O6nactb 1 : Region | :
HeobxoAum BNPbICK XUAKOCTH K Need to operate with liquid injection and oil
Macrnooxnagurtenb cooling.
O6nacTtb Il : Region Il :
Heobxnaoum BNpbiCK XUAKOCTU UMK Need to operate with liquid injection or oil
MacnooxnaguTensb. cooling.

——100%BO3ayWHOE
oxnaxpgeHune

—100% air-cooled operation envelope

snnnn100%BOOgSAHOE OXNaxageHue

=unnm 100% water-cooled operation
envelope

_____ YacTuMyHag 3arpyska

_____ Part load operation envelope
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R134a Application Limits

70 ¢ = -
- = = — —= e 100%(H)
60 :.-"/r'/ "__‘_J' = e
O /-"""-' e -7 1 00%(W
— 50 | _ -] | (W)
(= 3 """- _..-'-'f i
E 40 |—1 e e e e B e I 75%
o 2 =
c L
% 30 f.—_--' "-l;‘-/ e
% j/
O 20 b
C — . — 25%
10 bbb b b b
-20 -15 -10 -2 0 <) 10 15 20

Evaporation Temp. (C)

O6nactb NpUMEHEHNS :

Range of application :

Ob6nactb | :
Heobxogum BRNpbICK XUAKOCTU U
MacnooxnaguTenb

Region I :
Need to operate with liquid injection and
oil cooling.

O6nactTbll :
Heob6xooum BRpPbICK XUAKOCTU UK
MacrnooxnaguTtenb

Region Il :
Need to operate with liquid injection or
oil cooling.

m—100%B0O3gylIHOE OXNAXOeHUe

= 100% air-cooled operation
envelope

snnnn 100%BOOAHOE OXNaxgeHue)

«annn100% water-cooled operation
envelope

yacTuM4yHasna 3arpyska

Part load operation envelope
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R407C Application Limits

70

50 e 100 % (H)
o) <t d 47 100%(W)
- J'_.- ..F"'I . [ — IZI{|
o 50 — =
£ -‘-‘-'i" fl'.-l"' fﬂ"‘"
> 40 B : — T T . 1 | === 75%
g 0 = — 500%
3 e — e
Q 20 .f

— . — 25%
10
-20 -15 -10 -5 0 5 10 15

Evaporation Temp. (T)

O6nacTtb NpUMeEeHeHNd :

Range of application :

O6nactbl :
Heob6xooum BNpPbICK XUAKOCTU U
MacrnooxnaguTenb.

Region | :
Need to operate with liquid injection and
oil cooling.

O6nacTtbll : Region Il :

Heobxoaum BNpbICK XMAKOCTU MU Need to operate with liquid injection or

mMacnooxnaguTtensb. oil cooling.

e 100%B0O34YyWHOE OXNAXAEHNE e 100% air-cooled operation
envelope

sannn100%BOAAHOE OXNAaxnoeHne snnnn 100% water-cooled operation
envelope

YaCTUW4YHaa 3arpyska

Part load operation envelope
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R404A_R507 Application Limits

60 t
p‘; — g
50 | /__/ - 100%
0 =T Py I Pris s e i R IR o
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E [ I P _‘_.--"‘ _'___.--"
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§ L —
S 10 =
- — - — Zb%
D'........................................
-35 -30 -25 -20 -15 -10 -5 O 5 10 15

Evaporation Temp. (C)

Ob6nacTb NPUMEHEHNS :

Range of application :

Obnactbl :
HeobG6xooum BRPbLICK XUAKOCTU U
MacnooxnaguTenb.

Region | :
Need to operate with liquid injection and
oil cooling.

O6nactbll :
Heob6xooum BNpPbICK XUAKOCTU UMK
MachnooxnaguTtensb.

Region Il :
Need to operate with liquid injection or
oil cooling.

——100%B0O3gylWIHOE OXNaXgeHune

m— 100% air-cooled operation
envelope

wannn100%BOOAAHOE OXNTAXOEHUE

=xnnn 100% water-cooled operation
envelope

yacTuMyHasa 3arpyska

Part load operation envelope
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7. KOMNNEKTALUWA

7.1 Cneuudukaymsa KOMNNEKTYOLWMNX
7.1.1 ConeHoAHbIe BEHTUNMU
CtaHpapTHasa kaTywka
HanpaxeHuem 220V KaTtyuwku
OPYroro HanpsiXXeHusa AOCTYMNHbI
no 3anpocy.

7.1.2 HarpeBaTtenu 7.1.2Heater
® MouwHocTb : 150W n 300W ; ® Model: 150W or 300W, Standard voltage :
Hanpsixenne 220V, apyroe no sanpocy  220V. Other voltage is available on
request.
® ConpoTuBneHmne msondummn ® |nsulation value: 50MQ or above
obmoTok 50MQ nnu Gonee. measured by DC500V Mega-ohm
meter.
7.1.3 laTunuk ypoBHS macna 7.1.3 Oil level switch
® ConpoTtueneHue msonsyum DC200\® Insulation value: 10MQ or above
10MQ unu Gonee. measured by DC200V Mega-ohm
resistance meter.
® Maximum allowable voltage:
® MakcuMumanbHO gonyctTumoe
HanpaxeHune AC230V ACZ_?’OV
- ® Maximum allowable current: 0.5A,
® MakcumanbHO 4ONYyCTUMBIN
ToK : 0.5A,10VA 10VA ,
® Cyxoil KOHTAKT OTKPBLIT NPy ® Dry contact: open at low oil level,

HN3KOM ypoOBHE Macina

7.1.4 KOHTpOSbHbLIA MOAYNb ABuUraTtensa
M TemnepaTypbl HarHeTaHus
°

230V,
°

Pene AC240, 2.5A, 360VA,
aBTomMaTtuyeckum cépoc SPST

7.1.5 Tepmuctopb asuratensa PTC

1 casHbIn, 115V no 3anpocy )

® MakcMmanbHO AonyCTUMOE HanpsXXeHme
npu namepeHuun conpotmenerus: DC 2.5V

® ConpoTuBneHune npyv HopmarsbHON
Temnepartype 750 Om

® [IpoyHocTb nsonsauun: 600VAC

7.1.6 aTuyukKk TemnepaTyphbl
HarHeTaHusa PTC Ttepmucrop

® MakcMmanbHO A0NYCTUMOE HanpshkeHne
npu namepeHumn conpotmenenus: DC 2.5V

® ConpoTuBneHue npu HopmarbHOM
Temnepartype 550 Om

® [IpoyHocTb nsonauun: 600VAC

7. PRODUCT SCOPE :

7.1 Parts specification

7.1.1 Solenoid valve
The standard control voltage is 220V.
Other voltage is available on request.

close at high oil level.

7.1.4 PTC control module for motor

and discharge temperature

® \V\oltage: 230V , 1TPHASE (115V is
available on request )

® Relay: Max Amp: AC240, 2.5A,
360VA,SPST, auto reset.

7.1.5 PTC thermistor for motor
winding protection
® Maximum allowable voltage for
measuring resistance: DC 2.5V
® Resistance under ambient temperature:
less than 750 Q
® |nsulation 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 550 Q

® |[nsulation strength: 600VAC
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7.2 Komnnekrauwma Fitting list

Ne HanmeHoBaHue cTaTtyc
Parts name Model
HarHetatenbHbln donaHel, ¢ NpoKNagKon n 3arnyLKomn

1 . . S
Discharge flange, gasket and sealing plate

> BcachbiBatownin pnaHewy, cnpoknagkon u 3arnywkom S
Suction flange, gasket and sealing plate
BcacbiBatowmnmm punbeTp

3 . . S
Suction filter

4 M.aCJjIFIHbIVI dunbTp S
Oil filter

5 ConeHoungHble BEHTUNX: 3 WT ANS WaroBoro KOHTopns 2 Wt Ans NnaBHOro S
Solenoid valves 3 pieces for step capacity control, or 2 pieces for linear capacity control

6 TepmuncTopbl 06MOTOK ABUraTens S
Motor winding PTC thermistor

7 XonoaunbHoe Mmacno(BSR21X~42X) S
Refrigerant oil (BSR21X~42X)

8 Harpesatenb macna S
Oil heater

9 [atyuk ypoBHA macna S
Oil level switch

10 [aTyuk TemnepaTtypbl HarHeTaHus S
Discharge temperature PTC thermistor
CnmBHOM BEHTUNb

11 o S
Draining valve
lNopT akoHOMam3epa

12 . S . S
Economizer injection port-compression chamber
MopT BRpbICKa XMAKOCTK

13 Liquid injection adapters — motor side and S
compression chamber
BesacbecToBble Npoknagku

14 S
Non-asbestos gasket
O6paTHbIl KnanaH Ha HarHeTaHuK

15 . S
Discharge check valve
MpenoxpaHuTenbHbI KnanaH

16 o
Safety valve
BcacbiBalowmm cepBUCHbIA BEHTUINb

17 : : O
Suction service valve

18 HarHeTaTenbHbI CEPBUCHbIN BEHTUIb o
Discharge service valve
Pe3nHoBble BUGpoonopsl

19 . (0]
Rubber mounting pads
KanvnnspHasa Tpybka nnm coneHouaHbIin BEHTUIb BpbICKa

20 . . o . . o
Liquid refrigerant injection capillary tube or solenoid

21 OnNEKTPOHHbIN 3aWUTHbIA GNOK S
Electrical protection module

S : CranpgapTtHo O: Onums - : HepocTtynHo
S : Standard, O: Optional, - : Not applicable.
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7.3 Cmaska
HCFC/R-22

7.3 Lubricant

XapakTepucTukmn macna

Macno Lubricant

Lubricant characteristics

FS 150R

FS 300R

FS055M

FS100M

BsaskocTb(viscosity)
cst@40°C ASTM D445

54.9

94.6

BsazkocTb(viscosity)
cst@100°C ASTM D445

20.2 32

5.97

7.78

NHaekc BsaskocTn (viscosity
index) ASTM D2270

150 149

37

MnoTtHocTb (Specific weight)
ASTM D1298/D1250

1.01 1.05

0.918

Temnepatypa notepu TeKy4ecTh
(Flow point) ( °C ) ASTM D97

-43 35

-27.5

Temnepartypa scnbiwku(Flash
point) ( °C ) ASTM D92

290 271

208

HanpsixxeHue (Voltage
strength) ( kV ) ASTM D877

42.0 42.5

>30

HFC/R-134a/R-407C

XapakTepucTukmn macna

Macno Lubricant

Lubricant characteristics

FS 070R

FS 120R

BaskocTb(viscosity) , cst
@40°C ASTM D445

66.3

127.7

BaskocTb(viscosity) , cst@
100°C ASTM D445

8.9

12.7

NHaekc BsaskocTu(viscosity
index) ASTM D2270

108

90

MnotHocTb(Specific weight)
ASTM D4052

0.957

0.951

Temnepatypa notepuTeky4ecTu
(Flow point) ( °C ) ASTM D97

Temnepatypa Bcnbiwku(Flash
point) ( °C ) ASTM D92

263

251

HanpspkeHne(Voltage
strength) ( kV ) ASTM D877

49.4

47.0
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7.4 Paamephl
Model: BSR21X

7.4 Compressor outline dimension

Unit : mm

461

31 241 362
1261
No. HanmeHoBaHune Parts Remark
(1) ConeHoungHbIn BEHTUMb Solenoid valve SVO0(stepless, option)
(2) ConeHoungHbIn BEHTUMb Solenoid valve SV1(25%)
(3) ConeHoungHbIn BEHTUMb Solenoid valve SV2(50%)
(4) CneHoungHbIN BEHTUINb Solenoid valve SV3(75%)
(5) ApanTep Bblcokoro aasneHus | High pressure adapter HP-1/4" Flare
(6) PesepBHbin aganTep Spare adapter 1/4" Angle Valve
(7) [peHaxHbI agantep Draining adaptor 3/8" Flare
(8) ApanTep Bripbicka xunakoctu | Liquid injection adapter LI-1/2" Flare
(9) MopT akoHOMawm3epa Economizer port ECO-3/4" NPT
(10) ApanTtep Hu3koro gaenexHus | Low pressure adapter LP-1/4" Flare
(11 [peHaxHbIn BEHTUIb Draining valve Drain-3/8" Angle Valve
(12) BcachbiBatowmin pnaHel Suction sleeve SL, 67(2-5/8")
(13) HarHeTtaTenbHbIn onaHew, Discharge sleeve DL, 42(1-5/8")
(14) [laTunk TemnepaTyps! Discharge temp. PTC PTC Sensor
HarHeTaHus Thermistor
(15) 3anacHou aganTep Spare hole 3/8"NPT
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Model: BSR31X

Unit : mm

460
400
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No. HanmeHoBaHwue Parts Remark
(1 ConeHoungHbIN BEHTUIb Solenoid valve SVO0(stepless, option)
(2) ConeHouHbIA BEHTUIb Solenoid valve SV1(25%)
(3) ConeHoungHbIN BEHTUIb Solenoid valve SV2(50%)
(4) ConeHouaHbIN BEHTUIb Solenoid valve SV3(75%)
(5) ApanTtep Bblcokoro aasrneHus | High pressure adapter HP-1/4" Flare
(6) PesepBHbIi apganTep Spare adapter 1/4" Angle Valve
(7) [peHaxHbln aganTep Draining adaptor 3/8" Flare
(8) ApanTep Bnpbicka xuakoctn | Liquid injection adapter LI-1/2" Flare
(9) lNopT akoHOMal3epa Economizer port ECO-3/4" NPT
(10) ApanTep Hu3koro gasnexHusa | Low pressure adapter LP-1/4" Flare

(11)

[peHaxHbIn BEHTUMb

Draining valve

Drain-3/8" Angle Valve

(12)

BcacbiBatowmii onaHel

Suction sleeve

SL, 80(3-1/8")

(13)

HarHeTtatenbHbln donaHel

Discharge sleeve

DL, 67(2-5/8")

(14)

[aTtuuk TemnepaTypbl
HarHeTaHuA

Discharge temp. PTC

Thermistor

PTC Sensor

(15)

3anacHown agantep

Spare hole

3/8"NPT
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Model: BSR32X

Unit : mm
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No. HanmeHoBaHwue Parts Remark
(1) ConeHoungHbIN BEHTUINb Solenoid valve SVO0(stepless, option)
(2) ConeHoungHbIN BEHTUINb Solenoid valve SV1(25%)
(3) ConeHoungHbIN BEHTUINb Solenoid valve SV2(50%)
(4) ConeHoungHbIN BEHTUIb Solenoid valve SV3(75%)
(5) ApanTtep Bbicokoro gaesneHuns | High pressure adapter HP-1/4" Flare
(6) PesepBHbIi agantep Spare adapter 1/4" Angle Valve
(7) [peHaxHbln aganTtep Draining adaptor 3/8" Flare
(8) ApanTep Bnpbicka xuakoctn | Liquid injection adapter LI-1/2" Flare
9) lNopT akoHOMal3epa Economizer port ECO-3/4" NPT
(10) ApanTep Hu3Koro gaeneHna | Low pressure adapter LP-1/4" Flare
(11) [peHaxHbI BEHTUMb Draining valve Drain-3/8" Angle Valve
(12) BcacbiBarowuin pnaxey, Suction sleeve SL, 104(4")
(13) HarHeTtartenbHbIn dhnaHey, Discharge sleeve DL, 80(3-1/8")

Discharge temp. PTC

(14) HAatunk Temnepatypel PTC Sensor
HarHeTaHus Thermistor
(15) 3anacHown aganTep Spare hole 3/8"NPT
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Model: BSR41X

Unit : mm

460
500

117

616

558

655

30

No. HanmeHoBaHve Parts Remark

(1) ConeHoungHbIN BEHTUINb Solenoid valve SVO0(stepless, option)
(2) ConeHoungHbIN BEHTUINb Solenoid valve SV1(25%)

(3) ConeHoungHbIN BEHTUINb Solenoid valve SV2(50%)

(4) ConeHoungHbIN BEHTUIb Solenoid valve SV3(75%)

(5) ApanTtep Bbicokoro gaesneHuns | High pressure adapter HP-1/4" Flare

(6) PesepBHbIi agantep Spare adapter 1/4" Angle Valve

(7) [peHaxHbln aganTtep Draining adaptor 3/8" Flare

(8) ApanTep Bnpbicka xuakoctn | Liquid injection adapter LI-3/4" Flare

(9) MopT akoHOMaM3epa Economizer flange ECO-1"

(10) ApanTep Hu3Koro gaeneHna | Low pressure adapter LP-1/4" Flare

(11) [peHaxHbI BEHTUMb Draining valve Drain-3/8" Angle Valve
(12) BcacbiBarowuin pnaxey, Suction sleeve SL, 104(4")

(13) HarHeTtartenbHbIn dhnaHey, Discharge sleeve DL, 80(3-1/8")
B e | oS

(15) 3anacHown aganTep Spare hole 3/8"NPT
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Model: BSR42X

560

i i £ & Lic] ‘
(12)X 4-26 (13)
15 827

§70

No. HanmeHoBaHve Parts Remark

(1) ConeHoungHbIN BEHTUINb Solenoid valve SVO0(stepless, option)

(2) ConeHoungHbIN BEHTUINb Solenoid valve SV1(25%)

(3) ConeHoungHbIN BEHTUINb Solenoid valve SV2(50%)

(4) ConeHoungHbIN BEHTUIb Solenoid valve SV3(75%)

(5) ApanTtep Bbicokoro gaesneHuns | High pressure adapter HP-1/4" Flare

(6) PesepBHbIi agantep Spare adapter 1/4" Angle Valve

(7) [peHaxHbln aganTtep Draining adaptor 3/8" Flare

(8) ApanTep Bnpbicka xuakoctn | Liquid injection adapter LI-3/4" Flare

(9) MopT akoHOMaM3epa Economizer flange ECO-1"

(10) ApanTep HM3KOro aaeneHnsa | Spare adapter 1/4" Angle Valve

(11) [peHaxHbI BEHTUMb Draining valve Drain-3/8" Angle Valve

(12) BcacbiBatowmii onaHel Suction sleeve SL, 125(5")

(13) HarHeTtartenbHbIn dhnaHey, Discharge sleeve DL, 104(4")

(14) [aTtunk Temnepatypbl Discharge temp. PTC PTC Sensor
HarHeTaHus Thermistor

(15) ApanTtep Hu3Kkoro fasneHuss | Low pressure adapter LP-1/4" Flare

(16) 3anacHown aganTep Spare hole 3/8"NPT
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Model: BSR51XII

Unit : mm

B-@za

Q50

(121

O

3=

e | oo
No. HanmeHoBaHue Parts Remark
(1) ConeHounaHbI BEHTUIMb Solenoid valve SVO(stepless, option)
(2) ConeHounaHbI BEHTUIMb Solenoid valve SV1(25%)
(3) ConeHounaHbI BEHTUIMb Solenoid valve SV2(50%)
(4) ConeHougHbIN BEHTUIb Solenoid valve SV3(75%)
(5) ApanTep Hu3Koro gaeneHuna | Low pressure adapter LP-1/4" Flare Connector

(6)

AnanTep BbICOKOro JaBneHus

1 High pressure adapter

(7) 3anacHon aganTep Spare adapter 3/8" Flare
(8) ApanTtep Bxofa macna Oil inlet adapter 3/4" Flare
(9) ApanTtep Bnpbicka xungkoctun| Liquid injection adapter LI(1") Flare

(10)

®dnaHeL, a3KOHOMan3epa

Economizer flange

ECO(1-1/2")Flare

(11)

ApanTtep Bxoga macna

Qil inlet adapter

11-1  3/8"NPT Copper Plug
11-2 1/2” NPT Copper Plug

(12) OaTunk Temnepatypbl HarHeT Discharge temp. PTC Thermistor | PTC Sensor
(13) ECO Bxog ¢naHey, ECO inlet flange 3/4" Flare
(14) YCO Bbixog dpnaHey, ECO outlet flange 3/4" Flare
(15) [aTunk ypoBHSI XXMOKOCTH Liquid level switch
(16) CmoTpoBOE CTEKNO Sight glass
(17) TepmuHan Terminal box

PTC/PT100 PTC/PT100 Terminal plate
(18) Bcacbisatowuin donaHel, Suction sleeve SL,152(6")
(19) HarHeTtaTenbHbln donaHey, | Discharge sleeve DL,125(5")
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Model:BSR61X

Unit : mm

380.5_' 372
T

No. HanmveHoBaHve Parts Remark

(1) ConeHoungHbIn BEHTUIMb Solenoid valve SVO0(stepless, option)
(2) ConeHoungHbIn BEHTUIMb Solenoid valve SV1(25%)

(3) ConeHoungHbIn BEHTUIMb Solenoid valve SV2(50%)

(4) ConeHoungHbIn BEHTUIMb Solenoid valve SV3(75%)

(5) ApanTep Hu3sKoro TAasneHus | Low pressure adapter LP-1/4" Flare Connector
(6) ApanTep Bbicokoro aasnexus| High pressure adapter

(7) 3anacHov aganTtep Spare adapter 3/8" Flare

(8) Apantep Bxofa macna Oil inlet adapter 3/8" Flare

9) ApanTtep Bripbicka xuakocTn | Liquid injection adapter LI(1") Flare

(10) dnaHeL sKkoHoMalK3epa Economizer flange ECO(1-1/2")Flare
(11) ApanTep Bxoga macna Oil inlet adapter 1/2"NPTCopper Plug
(12) [aTtumk TeMn. HarHeTaHus Discharge temp. PTC Thermistor PTC Sensor

(13) ECO Bxoa cnaHeu ECO inlet flange

(14) YCL Bbixoa hnaHeu ECO outlet flange

(15) [laTumnK ypOBHS KUOKOCTK Liquid level switch

(16) CmoTpoBOE CTEKIo Sight glass

(17) TepmuHan PTC/PT100 PTC/PT100 Terminal plate

(18) TepmuHan Terminal box

(19) BcacbiBatowmin donaHel Suction sleeve SL,152(8")

(20) HarHetaTtenbHbIi donaHel, Discharge sleeve DL,125(6")
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Model: BSR51X-BHewwHuin macnootaenutens External oil separator

Unit : mm

BSR51X ZME = jh 2 BEBF BSRS51X exeternal oil separator

(9)

47 n
= BSR54X (1)
il Oil Separator _
T (4)
(2) . /E u\A e
(10)
(6) (7) (5) (4)

No. HanmeHoBaHve Parts Remark

(1) BSR51X Macnootgenutens | Oil Separator BSR513~BSR516

(2) Bxog macna Oil Input 5" flange

(3) Bbixoa macna Oil Output 5" flange

4) CMOTpOBOE CTEKINO Sight Glass

(5) Bosepat macna Oil Return End 3/4" Flare

(6) HarpeBatens macna Oil Heater 300W

(7) [penax Drain-3/8" Angle Valve 3/8" Flare

(8) PesepBHbIli agantep Spare adaptor 1" Flare

(9) PesepBHbili agantep Spare adaptor 1/8" Flare

(10) Pe3epBHbIi apanTtep Spare adaptor 1/4" Flare

BSR51XII/BSR61X BHelwwHun sawmnTHbIi Mogynb BSR51XII/BSR61X external protection module — used
in system layout A and installed to external oil separator

6-M10x15 deep

(1) [Hfir5dEd |oil level switch
(2) |BUH#EE  |oil sight glass
3) |FEE drain valve

(4) |HzEEES |oil filter

(5) [3/4"E9E [3/4"Flare

REEERLEERERILC105
Flange to fit the oil filter kit(inner dia 105)

6-711 on P.C.D 126

A SRR (REELS
Qil filter and Level Protection kit
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7.5 Pasmepbl cepBUCHbLIX BEHTUNEIA

7.5 Service valve dimension
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BeHTtunb Service valve ( 1-5/8”", 2-5/8”, 3-1/8”, 4” BeHTtunb Service valve ( 5”7 )
Unit: mm
Pa3smep Dimension 1-5/8" 2-5/8" 3-1/8" 4" 5"
A 70 815 105 130 338
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 88.5 114.5 154
I 8 8 6 6 -
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HomuHanbHble pasmepbl CEPBUCHbBIX BEHTUMNEN Nominal dimension of service valve

Mogenb
Model

BcacbiBatoLuii BEHTUINb

Suction service valve

HarneTatenbHbIi BeHTUNb Discharge service valve

BSR213(S)

BSR216

2-5/8"

1-5/8"

BSR311(S)

BSR314

BSR316

3-1/8"

2-5/8"

BSR321

BSR323

BSR324

BSR326

BSR413

BSR415

4"

3-1/8"

BSR421

BSR423

BSR424

BSR426

BSR427

BSR428

4||

BSR513lI

BSR514ll

BSR516lI

5“

BSR613

BSR614

BSR616
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7 .6 Pasmepbl BcacbiBalowero dnaHua

7.6 Suction sleeve dimension
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7 . 7 Paamepbl HarHeTaTennbHOro donaHua 7.7 Discharge sleeve dimension
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7 .8 MapkupoBka Mopaenew 7.8 Model designation

BSR | XX || X |- | X || X

XnapgareHTRefrigerant : A :
R-134a

B: R-22

C : R-407C

D : R-404A

v

OxnaxgeHue koHaeHcaTopa
Application type :

H_: BosgywHoe Air-cooled
W : BopgsaHoe Water-cooled

v

Kon obbemHow nogayu
Displacement code

v

PasmepHocTb Wwaccu Frame size code

v
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7.9 VYpoeHb WWyma

7.9 Noise level

BSR YposeHb 3BykoBoro gaesneHus Sound pressure level (dBA)

odell BSR | BSR | BSR | BSR | BSR | BSR | BSR | BSR | BSR | BSR | BSR | BSR | BSR | BSR | BSR
Hz 213(S)| 216 |311(S)| 314 | 316 | 321 | 323 | 324 | 326 | 413 | 415 | 421 | 423 | 424 | 426
125 | 47.4 | 52.0 | 438 | 459 | 39.9 | 47.4 | 494 | 498 | 486 | 440 | 44.0 | 449 | 462 | 444 | 466
160 | 512 | 553 | 481 | 469 | 438 | 49.0 | 459 | 473 | 487 | 431 | 433 | 441 | 419 | 459 | 450
200 | 522 | 56.3 | 49.3 | 51.6 | 475 | 544 | 51.7 | 525 | 561 | 505 | 50.7 | 51.6 | 51.9 | 51.3 | 50.7
250 | 66.9 | 687 | 674 | 58.9 | 614 | 722 | 685 | 748 | 743 | 718 | 71.9 | 749 | 772 | 741 | 735
315 | 565 | 60.0 | 545 | 525 | 52.8 | 62.9 | 60.3 | 68.3 | 651 | 623 | 624 | 63.7 | 56.1 | 61.6 | 59.8
400 | 579 | 61.1 | 56.1 | 555 | 551 | 657 | 62.0 | 658 | 69.9 | 658 | 659 | 67.2 | 62.3 | 64.0 | 64.0
500 | 69.2 | 726 | 702 | 71.0 | 649 | 713 | 755 | 73.8 | 750 | 745 | 746 | 77.0 | 747 | 816 | 69.6
630 | 62.3 | 649 | 616 | 605 | 575 | 67.0 | 665 | 675 | 682 | 71.0 | 71.1 | 726 | 712 | 798 | 73.7
800 | 64.0 | 66.3 | 640 | 702 | 703 | 780 | 708 | 75.7 | 738 | 752 | 753 | 782 | 821 | 84.3 | 82.6
1000 | 718 | 702 | 735 | 76.0 | 792 | 785 | 79.9 | 746 | 802 | 783 | 785 | 801 | 78.3 | 775 | 77.3
1250 | 66.1 | 69.0 | 66.3 | 653 | 63.7 | 706 | 786 | 80.3 | 76.0 | 755 | 757 | 77.2 | 80.9 | 818 | 857
1600 | 72.0 | 67.0 | 737 | 641 | 669 | 70.8 | 666 | 694 | 688 | 77.7 | 779 | 795 | 75.7 | 772 | 82.1
2000 | 708 | 719 | 723 | 705 | 66.1 | 68.6 | 63.8 | 66.3 | 67.7 | 74.0 | 742 | 780 | 774 | 756 | 79.0
2500 | 712 | 722 | 72.9 | 731 | 703 | 63.8 | 635 | 60.8 | 66.3 | 748 | 749 | 765 | 736 | 752 | 76.0
3150 | 61.7 | 64.3 | 609 | 625 | 612 | 587 | 56.8 | 58.0 | 60.0 | 696 | 69.9 | 71.3 | 69.5 | 68.3 | 72.6
4000 | 60.3 | 632 | 59.2 | 631 | 56.3 | 64.3 | 531 | 534 | 56.8 | 64.2 | 643 | 656 | 64.2 | 64.8 | 6556
5000 | 55.0 | 58.6 | 526 | 51.7 | 51.9 | 48.3 | 475 | 46.7 | 529 | 596 | 59.7 | 60.9 | 58.9 | 60.1 | 60.4
6300 | 51.0 | 552 | 47.9 | 47.2 | 465 | 436 | 447 | 432 | 498 | 551 | 554 | 56.4 | 543 | 56.1 | 55.8
8000 | 485 | 531 | 451 | 432 | 428 | 427 | 428 | 402 | 462 | 521 | 523 | 532 | 516 | 525 | 51.9
BE
Total | 79.1 | 79.9 | 804 | 80.3 | 80.9 | 833 | 838 | 841 | 843 | 851 | 853 | 87.4 | 876 | 89.5 | 89.9
(dBA)
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BSR YposeHb 3BykoBoro gaesneHus Sound pressure level (dBA)

Model BSR BSR BSR BSR BSR BSR BSR BSR
427 428 513l 514l| 5161l 613 614 616
125 452 46.6 47.1 46.6 46.6 45.4 45.3 50.6
160 443 48.2 452 48.0 48.2 49.2 50.2 52.6
200 48.2 50.7 49.2 51.3 50.7 52.3 53.4 54.5
250 77.5 73.5 75.2 73.5 72.6 78.2 83.5 86.7
315 58.2 59.8 60.6 61.2 65.4 76.2 76.2 78.2
400 62.1 64 62.2 64.0 64.0 63.0 65.1 70.2
500 70.1 75.3 714 71.3 69.6 76.5 82.1 87.5
630 72.3 73.7 73.3 73.7 74.2 73.2 73.2 75.1
800 86.4 82.6 82.5 81.2 82.6 84.1 85.3 89.2
1000 75.5 77.3 77.9 76.3 77.3 76.3 87.5 86.5
1250 85.7 87.5 86.6 84.3 85.7 86.2 87.1 83.2
1600 78.5 82.1 83.6 85.1 82.1 83.1 84.3 85.2
2000 76.8 79.3 79.2 77.5 79.0 79.0 79 80.5
2500 75.4 76 78.5 81.3 82.3 82.5 83.5 82.1
3150 73.4 72.6 75.6 72.6 77.6 77.2 77.2 85.4
4000 62.1 65.6 69.0 87.1 88.3 86.1 83.5 83.5
5000 58.2 60.4 68.0 81.1 82.3 83.5 86.4 86.4
6300 54.1 55.8 60.3 60.9 55.8 58.2 75.2 77.5
8000 53.5 51.9 61.8 63.1 65.3 67.1 70.1 76.1
BiE
Total 90.4 90.8 90.9 92.3 93.0 93.1 95.0 96.5
(dBA)

1 .BblleykasaHHble AaHHble 1/3 OKTaBbl M3MEpPEHDI

npy TemnepaType koHaeHcauyum 50°C , u 1. The above 1/3 octave data are based on
Temnepatype kunexus 0° C condensing temp. at 50°C, evaporating
Ha paccTosHmM 1 m OT komMnpeccopa temp at 0°Cand measured 1-m from the
¢ R-22 xnaparenTtom compressor with R-22 refrigerant.

Ana BSR51XII/BSR61X aaHHble Ha BSR51XII/BSR61X 1/3 octave data was

OCHOBE M3MEPEHUI C XnagareHToMm
measured from R134a.

2. [nsi BCEX ApYrUX COBMECTUMbIX X/Ta4areHToB, 2. For all other compatible refrigerants
Takux kak R-134a, R-407C un apyrux pabounx such.as R-1 3_4,3’ R'4(_)7(_3 and other
- working conditions within the allowed
yCnoBui B npeaenax AonycTumoro paboyero

operation range, the sound pressure
anana3oHa ypOBEHb 3BYKOBOIro AaBrieHUsA level varies within +2dBA.

n3meHsieTca B npedenax +2dBA. 3. The above data was measured

3 [aHHble nony4yeHbl Ha OCHOBE according to 1502151.

N3MEpPEHWUIi B COOTBETCTBUN CO
ctaHgapTom 1IS0O2151
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