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NMonyrepmeTUUyHbIN BUHTOBOWN KOMIIPECccop ¢
HU3KOMU 3arnpaBKoON aMmMMaKa
Cucrema n npumeHeHue
LOW CHARGE AMMONIA SEMI-HERMETIC SREW COMPRESSOR REF. SYSTEM AND ITS APPLICATION
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AMMMaUHBbIN NOJYyrepMeTUUHbIN
BMHTOBOW KOMIpeccop




@ =N Deanunsauma XoN04UILHOW CUCTEMbI C HA3KOW 3anpaBKoOW aMMUaka

:_ How to design low charge ammonia refrigeration system

YMEHbIIICHHEe aMMHAYHON CUCTEMBI TPEOYEeT MEHBIIIETO KOMITPECCopa
The miniaturization of ammonia system requires smaller compressor

Ontumuzanus KOHCTPYKIIMY aMMUAYHOM XOJIOAWIBHOM CUCTEMBI TPEOYeT 00JIe€ TOUHBIX PACUETOB
Design optimization of Ammonia refrigeration system requires more accurate calculation

e Hcnonp30oBaHue, K NPUMEPY, aMMHUAYHOTO JIEKTPOHHOTO PACIIMPHUTENIBHOTO KJIaaHa I MO1a4u
KUJIKOCTHA BMECTO TPAJIUIMOHHON HACOCHON CUCTEMbI NPUHYAUTEIBHON MOJA4YH )KUIKOCTH.
For example, the ammonia electronic expansion valve is used to replace the traditional pump forced
liquid supply system

e (CucremMa OXJaXJE€HHUS C MECTHOM CAMOTEUHOU I1oadeil JKUIKOCTHU
Partial gravity feed-liquid refrigeration system

e Cucrema OXJIAKACHMUA C TJIaBAOIIHUM IAPOBBIM APCHAXKCM, YCTPAHAIOIIAsA HCO6XOI[I/IMOCTB B XpaHCHHUHA

JKUAJKOCTHA
Floating ball drain system, without the receiver

e lcnonbp30BaHUE IIACTUHYATOIO WUJIN KOXKYXOIINTaCTUHYATOI'O TEINJI000MEHHHKA BMECTO KO)KYXOTPY6HOFO

TEIUI0OOOMEHHHKA.
The shell-and-tube heat exchanger is replaced by the plate or plate/shell heat exchanger.

e Hcnonp30BaHUE 3aKPBITOM IPAJUPHA BMECTO UCIIAPUTEIBHOIO KOHIEHCATOPA
Using closed cooling tower instead of evaporative condenser
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ommmm Semi-hermetic screw compressor for NH; application

OpHocTyneHuyaTbin
Single stage

AByxcTtyneH4yaTbin
Two stage

- MepemeHHasn Harpyska: 6ecctyneHuaToe nam 4-ctyneHyartoe
peryavpoBaHue npoussogutensHocty, VFD
Variable load: stepless or 4-step capacity control, VFD

- Hape>XXHoCTb: 04HOCTYNeHYaToe pacyeTHoe AgaBaeHune: 28 6ap
ABYXCTyreHuaToe pacuyeTHoe faBaeHue: 26 bap
Reliable: Single-stage design pressure:28 bar
Two-stage design pressure:26 bar

- KoMmnakTHOCTb: MOAy/bHaaA KOHCTPYKLMA
Compact: Modular design

- CoBpeMeHHbIN An3anH: OAHOCTyrneH4YaTbi C peryanpyembim VI,
ABYXCTYMeH4YaTbIV C ABOVHbIM NOAKAOUYEHMEM 3KOHOMan3epa.
Modern design: Single-stage adjustable VI, two-stage
with dual economizer connection.

- MpocTroTa ycTaHOBKU: B O4HOCTYNEeHYaTOM KOMMPEeccope MOXHO
N3MEHATb HanpasJ/ieHMe BCacbiBaHNA U HarHeTaHus.
Easy to install: Single-stage compressor can be changed in
the direction of suction or discharge port.

- MpocTtoTa 06cny>knBaHUA: BCTPOEHHbIN 3aLUTHBIN MOAY /b
Easy to maintain: Built-in protect module
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ommmm Additional features required to NH; semi-hermetic compressors

VIHOroyHKLMOHaNbHOCTb
Mutiple features

OoBpeMeHHasi YOHCTPYKL A
Modern design



AMMMaUHbIXN NONYrepMeTUUYHbIA BUHTOBOW KOMIMpeccop
Semi-hermetic screw compressor for NH; application

PoTtop c Bbicokum KA

-Mpodwuab SRM "i", nyuwee nepegatouHoe uncio 5 + 7
- Bbicokas 3pPpeKTMBHOCTb, BbICOKasA MPOYHOCTb, HU3KUN
YPOBEHb LUIYMa, H13Kasa BUbpauns

High-efficient rotor

- SRM"i" profile , 5+7 Optimal teeth ratio

- High efficiency, high stiffness, low noise, low vibration

Bbicoko3¢pPpeKTMBHbIN ABUTraTENDb

- CaMbIV 3P deKTUBHBIVN Ha pPbIHKe ABUraTenb C
MOCTOAHHBLIMW MarHUTamm

High-efficient motor

- Most efficient PM motor on the market



AMMMaYHbIX NONYrepMeTUUYHbIN BUHTOBOW KOMMpeccop
Semi-hermetic screw compressor for NH; application

OnTManbHbIN ra3oBbiN MNOTOK

-

- CFD-mogennpoBaHme razoBoro notoka gas

onTMMMn3aunn n  ymMeHbleHnAa noTepb
Most optimized flow

- CFD simulating of gas flow to optimize and
reduce losses

Bbicokasa HapeXXHOCTb

- KOHCTpyKUMA NOALWNNHWKA CO CPOKOM

cny>x6b1 80000 vacos
High reliability
- 80000hrs Lifetime bearing design




:— AMMMaUHbIXN NONYrepMeTUUYHbIA BUHTOBOW KOMIMpeccop

.__ Semi-hermetic screw compressor for NH; application

Pa6bouve o6bemMbl NoslyrepmMeTUUHbIX OAHOCTYNMEeHYaTbIX
BMHTOBbIX KOMMPEeccopoB

Displacement of Semi-hermetic single stage screw compressor

Ob6bemHas npounsBogmTenbHocTb M3/u npu 50 Iy,

SRS-08 | 84~120

SRS-10 | 140~168

SRS-12 210~250

SRS-14 B 310~370

SRS-16 || 420~500

SRS-18 Bl 544~635

SRS-20 ~ 720-850
! \ ! >

0 200 400 600 800 1000



:— AMMMaUHbIXN NONYrepMeTUUYHbIA BUHTOBOW KOMIMpeccop

Semi-hermetic screw compressor for NH; application

Pa6boune 06bemMbl noayrepmMeTUUHbIX ABYXCTYNMEHUATbIX
BMHTOBbIX KOMIMPEeCcCopoB
Displacement of Semi-hermetic double stage screw compressor

O61bemMHas nponsBoguTenbHocTb M3/4 npu 50 Iy

displacement

SRS-1008 L 1a-221

SRS-1210 332~463

SRS-1612 @ 652

SRS-2016 @ 1270

400 800 1200
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PewweHusa ana cucrtem oxnaxxaeHuvs
NH3 c komnpeccopamu SRS




:_ MpuMepbl UCNOMBL30BaHMA aMMMaYHOro NOMyrepMeTMYHOro BUHTOBOro Komnpeccopa

prg— References of Semi-hermetic screw compressor for NH; application

XonoaunbHbin cknag B ceBepHou NepmaHum :
KomnakTHas cuctema fierko nomMellaemMas B CTaHAAPTHbIV KOHTEMHEP B
KayecTBe NPOM3BOACTBEHHOIO NoMelleHua. FapaHTUpyeT HU3KYHo
CTOMMOCTb MOHTa>a Ha MecTe. B ciyyae ganbHenllero paclumpeHms 31o
pelLeHne oveHb rnbkoe ana byayuiero.

[ByxcTyneHuaTbI Komnpeccop rapaHTmpyet 6osee Bbicokum KIMJ no
CPaBHEHWIO C CUCTeMaMM NOBbLILLEHWA AaBNAeHUS, rae HeobxoaMMbl ABa
KOMMNpPEeCCOpHbIX arperaTta. Takas NnpocTtas cucrema TpebyeTt MeHbLUMX
3aTpaT M MeHbLue MecTa. Mpeobpa3zoBaTtesniv YacToTbl obecneunBaroT
TOUHOe cobrogeHne TpebyeMon Xo01040NPOU3BOANTENBHOCTY C
6bICTpON peakuunen.

A cold storage facility in North Germany:

The compact system was easily fitted within a standard container as plant room. This

guaranteed low on-site cost of installation. In case of further extension this solution is
highly flexible for the future.

The two-stage compressor guarantees higher efficiency compared to applications with
booster systems where two compressor packages are needed. Such simple system
achieves less complexity cost and requires less expensive space. Frequency inverters

assure close following of required cooling capacity with fast reaction.

NHpopmauma 06 o6opyaoBaHum:

1 X nonyrepMeTUYHbIN ABYXCTYMEHYaTbI KOMMPECCOPHbIN Ayonak
SRMTec C2AA1612LS-VDLV c Qo: 380 kBrT.

Information of equipment:
1 x SRMTec C2AA1612LS-VDLV semihermetic two-stage compressor duopack with
Qo: 380 kW capacity.




:_ MpuMepbl UCNONBL30BaHMA aMMMaYHOro NOMyrepMeTMYHOro BUHTOBOro Komnpeccopa

prg— References of Semi-hermetic screw compressor for NH; application

Cknap SWIRE B CeBepHou NepmaHun :

SWIRE Cold Chain Logistics BBena B akcnyataumto B Kutae cBOM LLECTON NOTMCTUYECKUI LEHTP CO CKAaACKUMM
nometeHnamu naowagbto 22 000 KB. M B KauecTBe «10rMCTUYECKOrO peLleHnsa Noa Katoy». Ha BTopom atane Bckope
noasutca cknag Ha 34 000 noaAo0HOB C NnepeMeHHON My abTuTeMnepaTtypHon koHourypaumen. SWIRE Group
nocneaoBaTe/IbHO peannsyeT CBO CTpaTernto NpodeccmoHanbHbIX TOFMCTUUYECKUX peweHnn B Knutae n Bckope npeacrasut
CelbMOW XONOAUNbHBIN cknag B Y3HAy. Snowman Takxe NoCTaBuT AN 3TOro NpoekTa caMoe COBPEMEHHOE XON0AMUNbHOE
obopygaoBaHmMe ¢ KOMNpeccopHbIMK arperatamv SRMTec 1 ncnaputenbHbIMU KOHAEHCAaTOPaMMU.

SWIRE storage facility in North Germany:
SWIRE Cold Chain Logistics commissioned China their sixth logistics center with 22,000 sgm storage area as “Turn Key logistcs-solution” . With the

second step another 34,000 pallet spaces will follow soon with variable multitemperature-configuration. SWIRE Group will consequently follow through

their strategy of professionel logistics solutions in China and introduce soon their seventh cold storage in Chengdu. Snowman will also to that project

supply the most advanced cold storage equipment with SRMTec-compressor packs and evaporative condensers.
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prg— References of Semi-hermetic screw compressor for NH; application

XonoannbHble Kamepbl Swire
Chengdu n Xiamen (BHyTpeHHue)

NHpopmauma 06 ob6opyaoBaHum: Information of equipment:

MonyrepmeTnyHbI KOMNpeccopHbin 610k SRMTEC 1 x SRMTEC C2NA16L-HAHV semi-hermetic compressor-pack with Qo:
C2NA16L-HAHV ¢ mowHocTelo 695 KBT oxnaxkgaet
NPOMNUAEHIINKONb B Ka4ecTBe X1ajo0HOCUTeNA B temperature zone 0 bis 12 °C.
Eegﬂ;neyezgy“f:%t flob:(ep,);?/isf;nmeﬂH?l;?bf)ll(oKz)f/I nclj;eCCOprIX 2 x SRMTEC CAA1612LS-HALV semi-hermetic two-stage compressor
arperata SRMTEC CAAT612LS-HALV ¢ MoLyHOCTbHO 550 KBT packs with Qo: 550 kW capacity are operating via CO2/R744 as

695 kW capacity cools via propylene glycol as coolant the storage

pa6otator Ha CO2 / R744 B kauecTBe BTOPUYHOTO secondary coolant storage temperatue zone -25 °C to -25 °C. The fully
XNagareHTa Ans 30Hbl XpaHeHms ot -25 °C ao -25 °C. welded plate-in-shell heatexchangers of Vahterus are used for highest
MonHOCTbIO CBapHble NiacTUHYaTble TENN00BMEHHNKN safety.

Vahterus ncnonb3syrotcs ans obecrneyeHns MakCMManbHOM
6e3onacHocTw.



® an/IMepbl ncnonb3oBaHNA aMmMuavyHoro nosyrepmeTn4Horo BMUHTOBOro Komrnpeccopa

prg— References of Semi-hermetic screw compressor for NH; application

Kamepa co3peBaHus cbipa :

PervioHanbHbI MONOUYHbIN KOOMepaTuB, BkAtOYatowmn bosee yem 600
aBCTpunckmMx depmMepoB, € ynopom Ha obecrnieyeHne yCTOMUMBOCTU
Takmx akTopoB, Kak ObICTpOTa MOCTaBKW, WCMO/Jb3OBaHWE He-
reHeTM4yeckm MoandULUMPOBaHHBIX UHTPeANEHTOB M 3aboTa O MeCTHOW
KynbType, ¢nope wn ¢ayHe. [Mpon3BOACTBEHHBLIN MNPOLLECC JOKEH
obecneumBatb rurveHy, 6e30MacHOCTb M 3KOHOMWYHOCTb, HO TaKXe
AOMKEH BbITb MaKCMManbHO BepexxHbIM K npupoge. PaclwimpeHme kamep
CO3peBaHNs Cblpa OCYLLECTBAAETCA 3a CYET MPUPOAHOro XnajareHTta
aMMuaka W NoayrepMeTUUHbIX KOMIMPECCOPOB, KOTOpble ABAAOTCA
BbICOKO3PEKTMBHBIMM " repMeTUYHbIMM 6naropaps cBOeMn
KOHCTPYKUMW. Mbl NpeanaraeMm fBa ABOMHbIX 6aoka ans obecrneyeHus
HebosbWMX pasmMepoB M NpPOCTOTbl 0bcnyxuBaHua. [MpuBoanmas B
AeNCTBMEe WHBEPTOPaMM  MOLLHOCTb BCerjga TOYHO COOTBETCTBYET
NOTPebHOCTAM, UTO MO3BOASET SKOHOMUTb SHEPTUIO.

Cheese maturing room:

A regional dairy cooperative of 600+ Austrian farmers with focus on sustainability of
processes like short supply distances, non-genetically modified ingredients and care for the
local culture, flora and fauna. The production process needs to cater for hygiene, safety and
economy but also has to be as gentle to nature as possible. The expansion of the cheese
maturing rooms is realized by the natural refrigerant ammonia and by with semi-hermetic
compressors which are highly efficient and due to their design also leak-proof. We provide
two duo packs for small footprint and easy serviceability. Driven by inverters the capacity is
always closely matched to the demand, thus being able to save energy.

NHdopmaumsa 06 obopyaoBaHun:

2 nonyrepMeTnyHbIX Komnpeccopa SRS12L
NPOM3BOAUTENBHOCTLIO 287 M3/4 KaxAabl paboTatoT Ha obLen
pame BMecCTe C N/acTUHYaTbIM TeNN1006MEHHMKOM B KauyecTBe
oxJlaguTensa Ana Nojayu paccoaa npu TouHoOW TeMmnepartype -6
°C ana cos3faHua cTabuabHbIX YCIOBUIA Npouecca.

Information of equipment:
2 x SRS12L semi-hermetic compressors with a

displacement of 287 m3/h each are operating on a
common frame together with a plate heat exchanger
as a chiller to deliver brine at exactly-6 °C for stable
process conditions.
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References of Semi-hermetic screw compressor for NH; application

AMMMaYHbIN Unanep ANA KOHAULMOHNPOBaHUA BO3AyXa:

MoNHbIV CNeKTp NOAyrepMeTUYHbIX KOMMPeCcCcopos,
NOAXOAALMX ANA BALLErO MPYMeEHEHUS.
JlocTynHbI OT 3aMOpaXKMBaHWA A0 TEXHONOTNYECKOTrO

OX/NIaXAEHNSA N KOHANLIMOHMPOBAHMA BO3AyXa.

Ammonia water chiller for HVAC:

Full range of semi-hermetic compressors for your applications
from freezing to process cooling and

airconditioning available.

NHdopmauma 06 ycrpoiicTee:

MpousBoanTeNb KOHAMLMOHEPOB B KuTae obpatuics B
MECTHbIA apXUTEKTYPHbIA MPOEKTHO-UCCNeA0BATEIbCKUM
WHCTUTYT, UTO6bI M3yUnTb BO3MOXHOCTb MPUMEHEHMSA
aMMWaYHBIX YMNEPOB B HbITOBLIX KOHAMLIMOHEPAX.
Hanpumep, nepBbIM Warom sBASETCA UCMOb30BaHNE
aMMmaKka B KauecTBe XJ1ajareHTa B 34aHNAX B HEHaceNeHHbIX
panoHax. [yTem ganbHenLwero yMmeHbLIEeHUs YCTaHOBIEHHOTO
3HaueHUs BCTPOEHHOTo KO3hduLmeHTa ob6beMa Mbl MOXEM
Nerko AobuTtbes, UTobbl KOMMPECcop AOCTUM HALMOHANIbHOM
ABYXYPOBHEBOW 3HEProapPpekTMBHOCTY.

Information of equipment:
A Chinese air conditioning plant and a domestic architectural design and

research institute have contacted with each other to explore the feasibility
of applying ammonia chillers in domestic air conditioning. The first step is to
use ammonia as a refrigerant in chillers in buildings sparesly populated.
Through reducing the value of VI, SRS compressor can easily achieve double
level 1 of COP & IPLV energy efficiency.
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KombuHauma ammumauHoro uuvnnepa / TensoBoro
Hacoca B HupepnaHaax :

MepBas B MMpe noayrepmMeTuyHas KOMOGUHaLMA aMMUayYHoOro Ymanepa / TenaoBoro
Hacoca ycnewHo BBejeHa B 3KCMiayaTauuio B DiHAxoBeHe, HuaepnaHgbl. MNpwu
npeobpaszoBaHun HecyLlecTByroLlen habpukun n obucHoro pavoHa Philips B xxunown n
YCTONUMBBIA ODUCHO-XUION KOMMAEKC, 3afjlaya 3akatoyanacb B TOM, UTOObI
obecneunTb OTOM/JEHWE W OXNaXAEHWE C HaVWMEHbLUMM BO3JeNCTBMEM Ha
oKpy>atoLlyto  cpedy € MOMOLLbO  BblICOKO3IQdEKTUBHOrO  060pyAOBaHMS,
MCNONb3YIOLWEro NPUPOAHbINA XNaAareHT aMmmuak. MockosbKy aMMuaKk TpaguLMOHHO
MCNONb3yeTcs B MPOMbILIIEHHOCTY, BaXXHO 6bl1I0 NPeoAoaeTb OrnaceHus Nno NoBoay
3TOro rasa, KOTOPbIN ABAAETCS NE€rKOBOCMAAMEHSIOWMMCA U AAOBUTBIM, HO OYE€Hb
3bPeKTMBHBIM M He OKa3blBaeT HWKAKOro OTpULATeNbHOrO BO3AENCTBUA Ha
rnobanbHoe MNOTEMJEHNE WM O30HOBbLIA C/MON. 3TO 6bINO AOCTUMHYTO 3a CuyeT
MCNO/Ib30BaHUA MHHOBALMOHHOIO MOAYyrepMeTUYHOro Komnpeccopa SRS koMnaHum
SRM, KOTOpbIN NMeeT CoBepLUEHHOE YMNAOTHEHNSA Bana Mo CBOEN KOHCTPYKLMN.
Cuctema paboTaeT B JIETHEM peXUMe AN OXNaXAeHWs WM MOXeT ObiTb Nerko
nepeKk/itodeHa Ha 3VMHUIN peXxum Aas  oTonaeHus. B 3umHen 3kcnayataumwu
NPVEMHMK aMMuaka [EeWCTBYET KakK 3KOHOMaM3ep A/ YBEJMUYEHUS MOLLHOCTU.
Mpeobpa3oBatenn uyactoTel obecneumBatoT ToOUHOe cobarogeHne Tpebyemon
MOLLHOCTU oxlaxkaeHns (oborpesa) C ObICTpOM peakLmen.

Cyxve oxnagutenn u BblCOKOIbOEKTMBHbIE MAAaCcTMHUATbIE KOHAEHCATopbl W
nucnaputenn € KOXYXOM CO  BCTPOEHHbIMM  Kyrnofnamu  pasgesneHvs  ¢as
MCNO/Ib30BaNNCh A5 COKPALLEHUA xnajareHTa 40 MUHUMYMa.

Ammonia chiller/heat pump combination in Netherland:

The world-wide first semi-hermetic Ammonia chiller/heat pump combination is successfully commissioned in Eindhoven, Netherlands by converting the defunct
Philips Factory and Office Precinct into a live-able and sustainable office and residential complex. The objective was to deliver heating and cooling with least
impact to the environment by highly efficient machinery employing natural refrigerant Ammonia. As Ammonia traditionally is used in industrial applications it was
important to overcome the apprehension against this gas which is slightly flammable and poisonous, but highly efficient and without any negative influence to
global warming or the ozone layer. This was achieved by using the innovative SRS semi hermetic compressor of SRM which makes shaft-seals obsolete by its
design.

The system is operating in summer mode for cooling and can be switched over easily to winter mode for heating. In winter operation the Ammonia receiver is
acting as an economizer to boost the capacity. Frequency inverters assure close following of required cooling (heating) capacity with fast reaction.

Dry-Coolers and high efficient Plate in Shell Condensers and Evaporators with integrated phase-separation domes were used to reduce the refrigerant to a bare
minimum



:_ MpuMepbl UCNONBL30BaHMA aMMMaYHOro NOMyrepMeTMYHOro BUHTOBOro Komnpeccopa
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Poccuincknm 3aBoa No npon3BOACTBY

OXJ1AXKAEHHbIX NPOAYKTOB .

Ha 6a3e TexHonormm SRM HepaBHO 6b110 MOAEPHN3MPOBAHO
oxnaxaatoee obopyaosaHve komnaHum [lybkun B Capatose, Poccus. B
HeM MCMob3yroTCA GPEOHOBLIN MOJNYyrepMeTUUYHbIV KOMNPECCOPHbIN
arperat SRS n ncnaputenbHbIN KOHAEHCATOP Snowman, a 4Ba BUHTOBbIX
napannenbHbIX KOMMNpeccopHbIx arperata SRS2016LS obecneunBatot
BbICOKYHO 3 }PeKTMBHOCTb 1 BbICOKOE KayecTBOo. HoBas cnctema moxer
aKTVBHO aAanTMpPOBaTbCA K CE30HHbIM KOJIebaHNAM OKpY>KatoLLLen cpeabl,
TaK YTO TeMrnepaTypbl KOHAEHCALMM N UCNapeHns MOryT AoCTUraTb
HauayuyLLEero ypoBHA NMPOM3BOAUTENBHOCTU N SHeprocbepexxeHus.
BcacbiBatowmi knanaH 601bLIOro AnameTpa v 4BOVHOM MacisHbi GUAbTP,
a Tak>Ke NpoYHble TPyHONpPoBOAbl N KOHCTPYKLUA NOBbILLAKOT
6e3onacHOCTb NpoLecca ANA BAajenbla npoekTa.

Ice Cream Processing Cooling in Russia:

The recent upgrade of the cooling facility of ice Cream company LLC “Polyus-Sar” in
the Saratov region of Russia based on SRMTec technology. The SRM semi-closed
compressor unit and snowkey Evaporative cooling, Two SRS2016LS screw parallel
compressor unit, brings the high-efficiency ,good quality . The new system can pro-
actively adapt to the seasonal fluctuation of the ambient conditions to bring condensing
and evaporation temperatures in line to achieve best performance and energy savings.
Generously dimensioned suction and double oil filters plus strong piping and structures
increase process security for the project owner.
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Thank You!

UckpeHHe Hageemcs Ha
coTpyAHMUecTBo ¢ Bamu!
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