TSU-E1

TSU

TepMoakkymMmynaTopsbl

OnucaHuve rpynnbl n3genvu

Tepmoakkymynsatopbl ICE CHILLER®

MpeunmyuwectTBa

MUcnbiTaHHasa TexHomnorus

Moppo6HocTU KOHCTPYKUMKM TSU-M - BHyTpeHHee TasHue
TexHu4eckue gaHHble TSU-M

TexHu4eckune ycnosusi TSU-M

Moppo6HocTu KOHCTPykumumn TSU- C/D - HapyXHoOe TasiHue
TexHu4veckue gaHHble TSU- C/D

TexHu4eckune ycnousi TSU- C/D

TexHnueckun aHanus nsgenun ICE CHILLER®




OxnaxageHne ¢ Cnonb3oBaHNEM HaKoOMUTENEN (aKKyMynsiTOPOB) fibda MOXET cTaTb Hanbonee
SKOHOMMUYHBIM W HaAEeXHbIM CUCTEMHBIM NMOAXOAOM 1S OXNaxXaAeHUss 0prcoB, KOs, 60NbHUL,
MarasuHOB 1 ApYrux 3gaHun, n obecneyeHns cTabunbHOro MCTOYHNKA XNOKOCTEN C HU3KON
TemnepaTypow Anst TEXHONOMMYECKOro OXNaxaeHUs. 3TN CUCTEMbI IKOMNOrMYECKN NMpUemMIieMsl,
Tak Kak MoMOoratoT CHU3UTb NoTpebrieHne aHeprum 1 BolbpoChl ra3os, CO3aatoLLMX MapHUKOBbLIV
apdekT. MMes B cBOEM akTMBe ThICAYM yCnelwwHo paboTatowmx no BceMy Mupy yctaHosok, BAC
aBnseTcs rnobanbHbLIM NMAEPOM Mo MPUMEHEHUIO aKKYMYNATOPOB NbAa.

HaunHu3wasn nepBoHavanbHas CTOMMOCTb
CHmxeHue 3aTpar Ha 3Hepruto

MNepemeHHast MOLHOCTb

YnyJlweHHasn HageXXHOCTb CUCTEMDI
CHmxeHHble TpeboBaHus K TEX06CNy>KMBaHNIO
OKONOrM4yHOCTb

VMcnblTaHHas TexHonorust
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MepBOHavanbHasg CTOMMOCTb YCTaHOBKM CUCTEM
C aKKyMynsiTopamu nbda MOXeT ObITb TaKkoW Xe,
UIN HUXKE, YeM Y TPaOULMOHHbIX CUCTEM, Korga
OHM MPOEKTUPYETCS C MUTAHUEM XONOAHOWN
BOOOW OT TasdgHUA Nbaa. OKOHOMUSA OT
NCNONb30BaHUSA OXNaauTenen n rpagupen
MeHbLLEro pasmepa, yMeHbLUEHHbIX pa3mMepoB
HacoCoB 1 gnameTpoB Tpyb 1, cnegoBaTenbHoO,
MeHbLLEN NOTpebnsaemMon MOLLHOCT!,
KOMMEHCMpPYET CTOMMOCTb 060pyaoBaHNS Ans
akkymynauum nega. JononHutTensHom
3KOHOMMEN MOXET CTaTb pacnpeneneHune

Typical 400 Ton (1.4 MW) Peak
Office Load Profile

Chiller Size without Ice
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BO34yxa C bonee HM3KoM TemnepaTypon, YTO NO3BONAET YMEHLLUNTL pa3Mepbl BO34YyXOBOAOB U

BEHTUNATOPOB.

MeHbLIMe oxnaauTenu u obopyaoBaHue
Ansa orBoaa tenna: [py NpoekTMpoBaHmm
CUCTEMbI C KPYIIIOCYTOYHOW paboTon
oxnagutend, pasmep oxnagutenen u
rpagupeH unm KOHAEHCATOPOB C BO3AYLUHbIM
oxnaxgeHuem, Tpebyembix Ang negsaHom
CUCTEMBI, CYLLIeCTBEHHO YMEHbLLAETCS Mo
CpaBHEHMIO C OObIYHLIMM OXNTAAMTENSMA U
obopyaoBaHuem Ansa oTBoAa Tenna,
pacCYMTaHHbIMUK Ha KPaTKOBPEMEHHYIO
MUKOBYHO Harpy3sky. TUNOBOM NPOEKT C
TENMNOBbLIM aKKyMynAaTOPOM BKIlOYaeT
oxnagutenu, obecnednsatone 50-60% ot
NUKOBOW Harpysku no oxnaxaeHuo. banaHc no

p

Typical 400 Ton (1.4 MW) Peak
Office Load Profile
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Chiller Slze with an Ice Storage System

Cooling Load (Tons)
Cooling Load (MW)
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oxnaxgatoLiemn Harpyske obecnevnBaeTcs 3a CHET CUCTEMbI NTEASHOIO HAKOMUTENS.

He6onblue Hacocbl u pa3mepbl Tpy6: B
NpaBUbHO CMIPOEKTMPOBAHHON CUCTEME C
nefsiHbIM HakonuTenem pasmepbl Hacoca U
Tpy6 Takke ymeHbleHbl. CyLecTBeHHas
9KOHOMMS B KOHTYpe pacnpeneneHus
OXIaXXAEHHOW BOAbI peanuayeTcs, Korga
NPOEKT CUCTEMbI NpegycMmaTpmMBaeT
MOHMXXEHHbIE CKOPOCTM MNOTOKA, 06ecneYyeHHble
3a CYeT pacLUMPEHHOro nHTepBana
Temneparyp B BOOSHOM KOHTYype.
cnonb3oBaHWe pacLuMpeHHOoro nHTepeana
Temnepartyp, Hanpumep, 10°C BmecTo Gonee
TpaguunoHHoro 5,5 °C, NpnBOANUT K CHDKEHWIO
anametpa Tpy6. Pasmepbl BogaHbIX Tpyo
KOHOeHcaTopa yMeHbluaroTcs bnarogaps
bonee HM3KkUM TpebOoBaHUSAM K MOTOKY Y
oxflagutenen MeHbLuero pasmepa. bnarogaps
YMEHbLLUEHHbIM HOpMaM pacxoaa
OXINaXXAEeHHOW BOAbI M BOAbI ANsi KOHAEHcaTopa,

@ Piping Installation Costs N
(Not including valves, fittings and insulation)

Pipe Diameter (mm)
127 152 203 254 305

Cost (per unit of length)

Pipe Diameter (Inches)
A _4

OCyLLeCTBNAETCA 3KOHOMUA N Ha Hacoce.
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YMeHbLUeHHble pa3mepbl OXJlaXaalolero 3ameeBrkKa U BeHTUNATOpa Nnogaym Bo3ayxa:
OxnaxpgatoLyne 3aMeeBUKUN, pacciMTaHHble Ha UCNOoNb3oBaHWe NuTatoLLen Boabl ¢ 6onee HU3KoW
TeMnepaTypoi 1 TpaauLMOHHY0 TeMnepaTypy nogaBaeMoro Bo3ayxa, 06bI4HO MeHbLUEro
pa3mepa 13-3a MEeHbLLEro KONMYecTBa psaoB. YMeHbLLEHNEe KonnyecTea psaaos TpebyeT un
BEHTUNSTOPA MEHbLLEN MOLLIHOCTM.

YMeHblIeHHOoe 06opyaoBaHue AN KOHOMUMOHUPOBaHUA Bo3ayxa: Korga cuctema
pacnpegeneHus Bosayxa CrpoekTUpoBaHa Ha Gornee HU3KY TemnepaTypy NocTynaroLLero
BO34yxa, pa3Mepbl BO3AyXOBOAOB, BEHTUNATOPOB U MOTOPOB BEHTUMATOPOB YMEHbLLUAKTCS.

YMeHbLUeHHOe 3anekTpopacnpeaeneHue: Oxnagutenu, obopyaoBaHve Anst oTBoAa Tenna u
HacoCbl MEHbLLErO pa3Mepa NoTpednsatoT MEHbLLY MOLHOCTb, YeM TpaauLMOHHas cuctTema,
noaTomy um TpebyroTcs TpaHcopmaTopbl, pacnpeaenvTenbHas annapartypa, AuaMeTpsbi
NPOBOAOB U MYCKOBbIE NaHeN! MeHbLLEro pasmepa.

YMeHbLUeHHbIN reHepaTop: Ecnu B 30aHnm nMmeeTcsa reHepatop AN eXXeqHeBHOro unm
PE3epBHOIO 3MEKTPONUTaHUS, pa3Mep reHepaTtopa GyaeT CyLEeCcTBEHHO YMEHbLLEH, Koraa
MUKOBas aNeKTpuYeckas Harpyska B 34aHun Oy4eT CHUXKEHa 3a CYET NPUMEHEHUS NeasHOTo
HaKonuTens.

Cuctema ¢ negsiHblM TEMoBbLIM AKKYMYyIATOPOM CHWXaeT NNKoBoe n0Tpe6neHV|e, caBuraeTt
ncnonb3oBaHMe 3Heprmm Ha HernnkoBble Yacbl, SKOHOMUT SHEPInto N CHMXXAaEeT 3aTpaTbl Ha Hee.

CHuxaet nukoBoe norpeénehue u c.qslzlraeT Typical Building Electrical Demand Profile
ncnosfib3oBaHme IHepruu: an MeHbLUEN (Includes chillers, cooling towers, pumps and fans)
noTpebnaemMon MOLHOCTH, NeasiHON
HaKoONUTErNb MOXET CHU3UTb NUKOBOE
notpebneHue anektpnyectsa anst OBKB
(oTonneHue, BEHTUNAUUSA, BO3AYLLHOE
KOHOWLMOHMPOBAHWNE) MU CUCTEM
TexHomnormn4yeckoro oxnaxaeHmsa Ha 50% vnu
bonee. NockonbKy 60nbLWNHCTBO Tapud OB Ha
3MNEKTPOIHEPIrUI0 BKNOYAKOT Tapudbl No
3a8BOYHON CTOMMOCTU Ha BPeMS NMMKOBOIO
notpebneHunsa n/vnun nNoBblEHHbIE
OTHOCUTESIbHO HOYHbIX HEBHbIE TapUdbl,
3KOHOMMSA Ha cyeTax 3a ANEKTPOIHEPINIO MOXKET OKa3aTbCs 3HaUNTENbLHON. B panoHax ¢
"LueHamu B peanbHOM BpeMeHKU", rae Tapnbl Ha SNEKTPOIHEPTUIO MOTYT MEHATBLCH €XeYyacHo B
3aBMCUMOCTU OT PbIHOYHOW CTOMMOCTU 3NEKTPOIHEPIK, pasHULa B CTOMMOCTM K1noBaTT-4aca
AHEM 1N Houblo MOXeT cocTaBnaTb oT 500 go 1000 npoueHToB. Mcnonb3oBaHne
9MNEKTPO3HEPTM B HOYHbIE, @ HE B NMMKOBbIE AHEBHbIE Yacbkl, MOXET AaTb 60MbLUYI0 3KOHOMUIO
Ha cJeTax 3a ANEKTPOIHEPTUIO.
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OKOHOMUT 3Hepruto: Kpome Toro, obLiee KonmyecTBo NCNOSb30BaHHbIX 3a rof KMnoBaTT-
yacoB ByaeT MeHblUe, Korda CUcTeMa CnpoeKkTUpoBaHa Tak, YTobbl UCNonb3oBaTh
NpenMyLLecTBO HU3KOW TeMnepaTypbl NUTaOLWENn BOAb!, NOCTyNatoLwwen oT CUCTEMbI C
Hakonutenem nbaa. CHMKeHHOe NoTpebneHne aNekTPo3IHEePrnn BO3MOXKHO NO NSATU NPUYUHAM:

1. XoTs obpasoBaHne nbaa Tpebyer 6Gonblue 3JHEprun, Yem OxnaxaeHwe BOAbl, NoTeps B
3(p(PEKTMBHOCTM HEBENUKa, MOCKOMbKY Ned HaMOpaXKMBAETCHA HOYb, Korga Temneparypbl
KOHOEHCaLMM HUXKe, YTO NoBbiwaeT ahPEeKTUBHOCTL OXNaanTensi.

2.Kak npaBuno, cuctembl CO nbAOM paboTawT NpU MOMHOW Harpy3ke Ha OXNaguTenb.
Oxnagntenn HeaddEKTUBHBI, KOrda BECHON M OCEHbIO PaboTalT C MOHMXKEHHOW Harpy3Kown.
TunuyHbIN OxNaguTens NONoBuHY roga pabotaet npu meHee Yyem 30% OT CBOEN MOLLHOCTMW.

3. Ncnonb3yloTca HacoChl MEHbLUEN MOLLHOCTMW.
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4.bnarogapsi MeHblleMy nepenagy BO3AYWHOrO AdaBreHust Mnpyu obayBKe OXnaKaaloLwlero
3MeEeBMKa NCMONb3YOTCA BEHTUMNSATOPbLI MEHbLUEN MOLHOCTU. Bonbluas pa3HOCTb TeMneparyp
OXNaXOEeHHON BOAbl, MPOXOAALLEN Yepe3 OXNaxdalwlmi 3MeeBMK, OOblYHO MpPMBOOUT K
MeHbLLEMY KONMYecTBY psgoB 3MeeBUuKa 1, criegoBaTenbHO, MeHbLUeMY nepenaay gaBneHuns.

5. CnocobHoCTH pekynepaumm UCNoNb30BaHHOW TEMNOThI OT OxNaguTensa Ans nogorpesa BoAbl
KaK AHEM, TaK N HOYbIO.

[lononHuTensHas 3KOHOMUSI 3M1eKTPO3HEePrMn BO3MOXHa B Criydae, ecnv cuctema
pacnpepneneHunst Bo3ayxa CnpoeKkTUpoBaHa Tak, YToObl MCNONb30BaTb NPEMMYLLIECTBO HU3KUX
TemnepaTyp, AOCTYMNHbIX OT CUCTEMbI C NeAsiHbIM HakonuTeneM. MockonbKy B 3NeKTpouHayCTpum
NpoJomKaeTcs npekpalleHne perynnpoBaHuns, a cTaHaapToM CTaHOBATCS Tapudbl,
onpeaensieMble BpeMeHeM noTpebneHust, rpadmky pacLeHOK peanbHOro BpEMEHU U LOTOBOPHbIE
LieHbl, NeasHon HakonuTenb B ByayLiemM MoxeT o6ecrneunTb elle GorbLuyo 3KOHOMUIO Ha
3KCMslyaTauMoHHbIX pacxogax.

Cuctema c akkyMynsaTopom (Hakonutenem) noaa TypicslProcess Load Profile
6yaeT noaaepXuBaTb NOCTOSIHHYO TEMnepaTypy
Ha BbIXO4e U3 akKyMynstopa He3aBUCUMO OT
MrHOBEHHBbIX KonebaHun noTpebHoCT B
oxnaxaeHun. MrHoBeHHyo
NpOV3BOANTENBHOCTL 3a4al0T CKOPOCTb NOTOKA N W chiller Size with

TemnepaTypa BxoAsLen Boabl. an loe Storage
System

CucTteMbl ¢ HakonuTenem neaa obecneynsaroT
HaOeXHOCTb, Heobxoaumyto anst obecneveHus
BO3MOXXHOCTM KOHANLIMOHMPOBaHUA Bo3ayxa. B
TPaAUNLMOHHBIX CUCTEMAX U3ObITOYHOCTb
obecneumBaeTCcs YCTAaHOBKOW HECKOMbKNX
oxnagutenen. B cnyyae mexaHu4eckoro otkasa
O[HOro OXNnaguTensi, orpaHUYeHHas
oxnagatowlasa MOLHOCTbL obecnevnBaeTcs BTOprM oxnagutenem. MakcumarnbHoe
oxnaxgaeHue, JOCTYNHOoe ANns TpaguLMOHHOM cucTembl, OyaeTt coctaBnaTb nuwb 50% B
pacyeTHble CYTKM.
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BonbLUMHCTBO cMCTEM C HakonuTenem nbaa
ncnonb3yeT, Kpome obopyaoBaHUA ang
XpaHeHuna nbaa, ABa oxnagutens. [1ga
oxnagurens paccymtaHbl Ha obecneveHne
npumepHo 60% oT Tpebyemoi B pacyeTHble
CYTKM OXMaxaaroLen npon3BoanNTENbLHOCTH, a
octaBLwwuecs 40% obecneumsaroTcs 3a cyeT
nbaa. B cnyyae, ecnu B TedeHne gHa ans
obecneyveHnsa oxnaxaeHuns paboTtaeT TONbKO
OAVH oxnagutenbs, 4ocTynHo Ao 70%
Npou3BOANTENBHOCTU XONOANNBHON YCTAHOBKM.
OauH paboTatowmin oxnagntenb obecneunsaet
30% Tpebyemon nponsBoanTENbHOCTU, B TO BpeMs Kak nea obecneuvnsaeT Ao 40%. Ha ocHoBe
TUNUYHBIX Npodunen Harpysku ans obopyaosaHua OBKB (oTtonneHune, BeHTUNAUMS,
KOHAMLMOHUPOBaHNe Bo3ayxa) n npuseaeHHbIx ASHRAE (amepukaHckoe o6LecTBo NHXEeHepoB
Mo OTOMMEHMIO, OXNAXOEHNIO U KOHONLVNOHUPOBAHMIO BO3AyXa) AaHHbIX O NOroAHbIX YCOBUSIX,
70% npon3BoauTENbHOCTU XONOAUMBbHON YCTaHOBKN B 85% crny4aes yooBNeTBOPSAOT 00Lyto
AHEBHYI0 NOTPEBHOCTbL B OXNaXaAeHUN.

Percent Capacity Available If One Chiller
Is Unavailable

Ice Sytem at 70% Capacity Meets Daily

__- Cooling Requirement 85% of the Time.

Percent Cooling Capacity
Available

Two Chillers Two Chillers plus Ice
A Storage y
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3MeeBVKN HakonNuTens nNbaa He NMEeKoT AOBUXYLLNXCA yacTen, noa3Tomy Tpe6y+0T O4eHb
HeBOoNbLLIOro TEXHNYECKOro OGCJ‘Iy)KI/IBaHI/Iﬂ. MN3-3a MeHbLUNX pa3mepoB oxnaguTenemn, HacoCoB U
O60pyLI,OBaHI/IF| Ana oTBoAa Tenja, CUCTeMbl C HakonnuTenem Jbaa 6yD,YT Tpe6OBaTb MeHbLLEero
TeX06CJ'Iy>KVIBaHVI$I, 4yeM TpaanMUMNOHHbIE CUCTEMDI. Cucrtema ¢ HakonuTenem nbga Takke
No3BOJ1IAET BbIMNMOJIHATb pernaMmeHTHoe OGCJ’Iy)KVIBaHI/Ie oxnagutena gHem, Korga Harpyska Ha
cncrtemy obecneymBaeTcs 3a CYET HAKOMUTENS fbaa.

CHWuxeHne aHepronoTpebneHns 1 UCnonb3oBaHWE 3M1eKTPUYECTBa No HoYaM OyAeT YMeHbLuaThb
rno6anbHoe notennexHue. MNpon3BoACTBO 3neKkTpMyecTBa Mo HoYam B LiefloM TpebyeT MeHbLUEro
yAenbHoro pacxoaa tenna (TpaTUTCS MeHblUe TOMNNMBa Ha eauHULY NPOoM3BOAMMON
3NEKTPO3HEPrun), a MeHbLUME BbIOPOCHI YrMEKUCIOThI M MAPHUKOBbIX ra30B Aal0T MEHbLUWIA BKaz
B rnobansHoe noTennexune. Komuceuns no aHepretTvke KanudopHUM npuina K 3akniyeHuto, 4to
MCMoNb30BaHUE 3MEKTPUYECTBA MO HOYaM CHXaeT BblIbpockl B Bo3ayXx Ha 31% no cpaBHEHUIO C
NCMNONb30BaHNEM 3MEKTPUYECTBA OHEM.

Nmesi oxnagmTenu MeHbLIero pasmepa, cucteMa ¢ HakonuTtenem nbaa TpebyeT n MeHbLUEro
Konu4yecTBa xnanareHTa. BonbLMHCTBO U3 NPUMEHSIEMbIX CeYac xnaaareHToB B GyayLuem
nnaHupyeTcs 3anpeTuTb Ha OCHOBaHUKM MoHpeanbckoro NPOToKona, NoTOMY YTO OHU BHOCAT
BKnag B rnobansHoe noTtenneHune. Micnonb3oBaHne MeHbLUNX KONIMYECTB XnagareHTa nomoraeT
COXPaHsITb 030HOBLIN CINOV U YMeHbLUaTb rnobanbHoe notennexHue.
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BAC ycneLwHo npMMeHseT TEXHOMOIMIO C HaKonuTeNeMm nbAa B TbiCAYaX YCTAHOBOK NO BCEMY
mupy. BAC pacnonaraeT onbITOM NPUMEHEHUS U CO34aHNA CUCTEM, N MOXET NOMOYbL BaM B
NPOEKTMPOBAHUKN, MOHTAXe M 3KCNyaTaunm Ballen cuctemsl ¢ Hakonutenem nega. BAC
nocrasnsna ycraHosku ICE CHILLER® ¢ Tennosbimm aKKymynsatopamu ans npoekTos, rae
Tpeboranack moLHocTb oT 90 go 125000 ToHH-4acos (oT 0,3 go 441,3 meraBatT-4acoB). OTn
NpOEeKTbl BKMoYanu ourcHble 3aaHns, 60nbHMLbI, NPOM3BOACTBEHHbIE MPOLECCHI, LLKOSbI,
YHMBEPCUTEThI, CMOPTMBHbIE apeHbl, CKraabl NPOAYKUMU, OTENN N PaliOHHbIE NPOEKTLI MO
KOHOULMOHUPOBAHWIO.

Cepusa nsgenun ICE CHILLER® Bkntouaet pasfniMyHble YCTaHOBKM 3aBOACKOM cOopku. [ns
KPYMHbIX NPOEKTOB, r4e MEeCTO OrpaHUYeHO Uy U3genus 3aBoACcKon COOPKM SKOHOMUYECKM
HeadheKTUBHLI, BO3MOXHAa NocTaBka 3meeBukoB cepun ICE CHILLER® ans nx yCTaHOBKM B
pe3epByapbl, MOHTMPYEMbIE Ha MECTE NMPUMEHEHNSI.

MNpenonoxexne nagenun BAC obecneuvnBaeT rubkoCcTb An3ariHa cuctemsl. Jleg MoXxHO
HapalwmBaTb Ha CTanbHbIX 3MEEBMKAX C UCMONb30BAaHMEM aMMMaKka UM pasnmnyHbIX rMKOMbHbIX
XJlagareHToB, 1 ganee Ucrnonb3oBaTh 4S8 NOSTyYeHUs OXnaXx4eHHOW BOAbl U pacTBOPOB
rMuKonen ans cuctemsl oxnaxaeHusa. NogobHasa rMbkocTb B codeTaHun ¢ 60MbLLIMM OMNbITOM
NpaKTUYeCKMX NpMMeHeHnin no3sonsieT BAC noctaBnsitb Hanbonee 3KOHOMUYHbIE YCTAHOBKM,
yOOBMNETBOPSIOLLNE BALLUMM KOHKPETHbIM TpeboBaHNAM.

XonoaunbHas ycTaHoBka HaunoHaneHoro
LeHTpa KocMuyeckux nccnegosarHui (Centre
Nationale d’Etudes Spatiales, CNES) B Tynyse
BKNIoYaeT 3 oxnaguTtens ¢ LeHTPOOEXHbIMMU
Komnpeccopamu ¢ NpoM3BOAUTENbHOCTbIO MO
3 meraatTa. [1o Mepe Toro, Kak 3gaHue c rogamm -
paspacTanocb, NPON3BOAUTENTbLHOCTb YCTAHOBKMN &g
cTana HegocTaTouyHOW B AHM C NMUKOBbIMM :
Harpy3skamu. BmecTto gobasneHus ewe ogHoro
oxnaguTens Ansi NOBbILLEHUSI MaKCUMaribHOM
XONOAMIBHOM NPON3BOANTENTBHOCTU YCTAHOBKM,
B CNES npegnounu Hanth 6bonee
3HeprocbeperarLiee U 9KOHOMNYHOE peLLIEHNE.
Hanbonee skoHOMW4YHON OKa3anacb CUCTeEMaA C
HakonuTenem nbaa MolHocTblo 11 MBT-4. [JHemM oxnagntenu HenpepbiBHO paboTatoT Ha
MaKCUMasibHOM MOLLHOCTU U, cneaoBaTesibHO, C HauBbIcLLen 3adEKTUBHOCTLIO. 10 HoYam
HakannmeaeTcd neg, Npu 3TOM UCNOJSb3YETCS MPEMMYLLECTBO NMOHMKEHHbBIX HOYHbBIX HEMUKOBbLIX
TapndoB Ha SNEKTPOIHEPTUIO.
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AmMOMUMO3HOIM 3aaaYelt cTana paspaboTka
BbICOKOKQYeCTBEHHON U HAOEXHOW CUCTEMBI
KOHTPONSA KNnumaTa ¢ HA3KOW NepBOHaYaribHON
CTOMMOCTbIO Y HU3KMMU 3KCNyaTaunoHHbIMM
pacxogamu Ansi HOBOro UccrneaoBaTenbCKoro
ueHTpa CSELT (Centro SIP Elaborazione
Telecomunicazioni). OgHako 3T TpeboBaHus
ObIfIM NOMHOCTLIO YOOBETBOPEHDI 32 CHET
NCNonb30BaHWs CTaHOapPTHbIX OXnaauTenen Ha
rMNKONbHOM XragareHTe U CUCTEMbI C
HakonuTenem nbaa BAC mowHocTbo 13 MBT-y.
Mo Hovam HapawmBaeTca neq Ans NoKpbITUS
YyacTu oxnaguTenbHON MOLLLHOCTU B TeYeHune
cnepytoulero gH4. [IHem Boga oT TensioBown
Harpysku crnepBa oxnaxgaeTcs B oxnagutensax, a 3atemM AOMNOoNHUTENbHO oxnaxaaeTcsa 40
npoekTHoW Temnepatypbl B cucteme BAC ¢ HakonuTenem nbga. Takasi nocnegosaTtenbHasi
KOMMOHOBKa, NpW KOTOPOW OXNaanTenb pacrnosnoXeH B Hanbonee BbIrO4HON TOYKe (Ha BXxoae
TENSI0BOWM Harpysku), BO3MOXHa TONbKO 6narogapsi BbICOKOM 3hEKTUBHOCTY TasiHUS,
obecneumBaemon yctaHoBkon BAC ICE CHILLER®, KoTopasi rapaHTUpyeT NOCTOSAHHO HU3KYHO
TemnepaTtypy Bofbl, BbIXOOALLEN U3 CUCTEMbI C HAKONUTENEM Nbaa.

OxnaxpageHune ansa cuctembl OBKB B HoBOM
Akagemudeckom rocnutane B [[POHUHreHe
obecneymBaeTcs CcTaHAAPTHBLIM ITIMKONEBbLIM
oxnagutenem MoLHocTbio 650 KBT n cuctemon
BAC c Hakonutenem nbaa ICE CHILLER®
npounssoanTenbHocTbo 6 MBT-4. MpoekT
CUCTEMbI NOSNTHOCTLIO UCMONb3yeT
nNpPenMyLLLECTBO HU3KOW TeMnepaTypa BOAbl,
BbIXOASLLIEN U3 CUCTEMbI C HAKONUTENeM nbaa
ICE CHILLER®, 3a cueT pasmeleHus
OXNaanTens Bbille Mo NOTOKY U
nocnegoeartensHo ¢ ICE CHILLER®. 3to
obecneymBaeT Hanbonee aKOHOMUYHOE
peLleHne, obLLYH0 HU3KYH CTOMMOCTb 3f1EKTPO3HEpPrnn 1 6onbLuyto rMBKoCcTb B paboTe
XOITOAWSBHONM YCTAHOBKM.

... because temperature matters




KBC - JlioBeH (Benbrus)

HoBoe 3paHve wrab-kBapTnpbl 6aHka KBC
nnowazabio 90000 M2 nmeeT obLLYI0 CYyTOYHYIO
Harpysky no oxnaxaeHuto 26 MBT-4 ¢ nukom B

3 MBT. BbibpaHHas Brniagenbuem cuctema OBKB
BKIOYAET CUCTEMY C HakonuTenem nbaa us-3a e
HW3KOW nepBOHa4YanbHON CTOMMOCTH,
9KOHOMMWYHOCTM NMpK 3KCNyaTauumn n BbICOKOM
HapexHocTu. Oxnagutenb B 1 MBT B
KOMOMHaLMKM C CUCTEMOW C HaKonuTenem nbaa
BAC B 10 MBT-4 nerko crnpansieTcsi C MMKOBOWN
Tennosou Harpy3kon B 3 MBT. Pacxoabl Ha
3NEKTPOIHEPTNIO HUXKE, YEM Y OObIYHOW
CUCTEMbI, NOTOMY YTO UCNONb30BaHMe TapudoB
Mo 3asiBOMHOM CTOMMOCTU U BbICOKMX AHEBHbIX
TapuoB cBEAEHO K MUHUMYMY.

LeHTp "lNpaHapga” - Punap
(CaypnoBckana ApaBus)

lNpoekTupoBLMKM LeHTpa "[paHaga” B Punsge
(CaypoBckasi ApaBusi) CTOMKHYNNCL C
npo6rieMoV NMMMUTUPOBAHHOTO
3NeKTPOCHabXXeHMs1 HOBOrO KOMMMeKca 30aHui.
OT0 BbIHYAUIIO KNIMEHTA pacCMOTPETL BCe
BO3MOXHble anbTepHaTMBbl caBUra
3HeproHarpy3ku. Nocne TwaTtenbHOro aHanmsa
OOCTYMNHbIX BapnaHToB 6bINo peLleHo
NMMMUTUPOBAaTL 3HepronoTpebneHune
oxnaguTenen u CABUHYTb reHepaumio
OXNaXaeHus Ha HenuKkoBble nepuoabl. M3
MaKkcumarnbHOM NOTPeOHOCTM B OXNaXaeHUn,
cocTasnsouen 14250 kBT, okono 8000 kBT
NOCTaBnAKTCA HenocpeacTBEHHO oxnaanTenamu. Octatok 6yaeT NnocTynaTtb OT YCTAHOBOK C
HakonNuTensMu nNbaa. YCTaHOBKa C HAaKonuTeNeMm nbAa BKIIOYaeT 22 pe3epByapa 4515 HaKoneHns
nbaa mogenun TSU 761 M ¢ obLuen nponssoantensHocTblo 58000 kBT-u.

LleHnTp "lNpaHaga"
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NMNoapobHocTu KoHCTpyKuun TSU-M -
BHYTPEHHee TafgHue

-

-

TSU-E 11

-—

. Kpbiwwku

BogoHenpoHnuaemas

© TMaHenwu 13 ToncTtoun nuctosor ctanu Z600 ¢ ropsyunm
OLMHKOBaHMEM

© W3onaums us akCcTpyaMpoBaHHOTO NONUCTUPONA TOSLLMHON
50 Mm

2. OnopHble 6anku ameeBuKa

© MNpepoTBpalLaloT KOHTAKT MeXay 3MEEeBUKOM U NEPBUYHOMN
o6nmuoBkKon

3. CoegnHeHus ana pacteBopa rnuvKons

© PesbboBble coeguHeHus
© ®naHueBble COeANHEHNS (ONUMOHHBIE)

4. 3MeeBUK U3 OLUMHKOBaHHOM cTanu

© C ropsiymm ouuHKoBaHWeM nocne uarotoenenus (FOMMA)
© CranbHble Tpybku, 3aknioveHHble B CTanbHYyo pamy
© [MHeBMaTUYeECKU UCNbITaHbl Nog AasneHnem 13 6ap

© HomuHaneHoe pabouee naeneHue 10 6ap

5. MepBuyHasa o6nuLoBKa

© CnnowHas (beclioBHas)

© McnbiTaHa Ha LENOCTHOCTb B TeYeHME 48 YacoB nepes
OTNpaBKoW

6. U3onsaumusa us aKcTpyaMpoBaHHOro
nonucTtupona

© O6was TonwuHa mnsonauum 110 mm
© 20 MM 130nALMN MeXaY NEPBUYHOW 1 BTOPUYHOA 0BNMULIOBKOW

© BHocuT Bkrag B 06LLYy0 M30NMPYHOLLYI0 CMOCOBHOCTb
3,1 M2°C/Bt

7. Bropu4yHas obnuuoBkKa / napousonsuus

L] I'IpeAOTBpau.laeT NPOHUKHOBEHUE Bar CKkBO3b U3onAUuto

8. CTeHHana naHenb

© ToncTas OUMHKOBaHHas CTanb C ABYXpa3pbiBHbIMMY hriaHuamm
© M3onauusa us aKCTpyanMpoBaHHOro NomcTMpona

© BHocuT Bkrnag B 06LLYy0 M30NMPYHOLLYI0 COCOBHOCTb
3,1 M2°C/Bt

9. CmoTpoBas TpyOka

[ BwayaanbM MHOWKATOpP Konn4yecTtBa NbAa, OCTaBLUErocs B
YyCTaHOBKe

10. JaTuymk 3anaca nbaa (ONUUOHHBLIN) - He
nokasaH

© MexaHWU4eCcK1n 4aTymK pa3HOCTU YPOBHEN BOAbI BbloaeT
aneKkTpudecknin curHan 4-20 MA, KOTOpbIN NponopLMoHaneH
KONMYeCTBY NbAa B HaKonuTene.

... because temperature matters
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[ns ynoBneTBOpeHnst TpeBOBaHUIN KOHKPETHbIX
npoektoB BAC usrotaBnueaeT Ha 3aka3
3MeeBUKM TepmoakkymynaTopos ICE CHILLER®.
B BAC npoBefeHbl BCECTOPOHHME
nccneaoBaHNs XxapakTepucTuk obpasoBaHus 1
TasHWS Nbaa B TepMOakkymynsitopax. B
pesynbTaTe 3TUX UCCNeaoBaHUN U UCMNbITaHWI
3aKas4yuK Nosnyymn BO3MOXHOCTU BbliGopa,
KOTOpble HEe MOXeT npefocTaBuTb Ntobas apyras
KOMNaHusa B AaHHOW obnacTu.

BAC B cocTosaHUN npeackasaTb Ha NO4acoBOW

OCHOBE, kakue TemnepaTypbl NOTPeOYOTCA NS HAKOMMEHWS fibAa Ha U3rOTOBIIEHHbIX MO 3aKa3sy
3MeeBMKaX, MPMYEM B LUMPOKOM AManas3oHe YCroBU N BPEMEHN HAKoMNeHWs. [ng BbisBNEHUS
KOHCTPYKLMUW, Hanbornee COOTBETCTBYHOLLEN TPEOOBAHNAM NPOEKTA, MOTYT ObiTb OLIEHEHDI
A0CTynHOoe dhm3anyeckoe NpoCTPaHCTBO, NPOunb Harpysku, TemMnepaTypbl Ha BbIXoae,
NPOW3BOANTENBLHOCTL OXNaauTens 1 nocrneanoBaTenbHOCTL onepauni.

3meeBnkn Tepmoakkymynsatopos ICE CHILLER® usrotaenusatotcs n3 HenpepbIBHbLIX M30MHYTbIX
cTanbHbIX TPYOOK C HApYXHbIM AuaMeTpoMm 26,7 MM U rnagkon NOBEPXHOCTbLI0. 3MeEEBMKU
cobupatoTcs B CTPYKTYPHOM CTanbHOM pame, NpuHuMatowen Ha cebst Bec nakeTta Tpyook
3MeeBMKa C MOMHOW NeJoBon Harpyskom. Nocne n3roToBneHnsa ameeBuKM UCMbITbIBAOTCA Noj,
BOAOW Ha Hanuune yTedek BO3QyxoM c gaeneHuem 13 6ap, a 3atem nogBeprarTcs ropayemMy
OLMHKOBaHWIO AN 3alUThl OT KOPPO3UMK.

,D,J'IFI MakcuManbHon Nnpon3BOANTESIbHOCTU KOHC*)VIpraU,VIFI pr6OK obecneuymBaeT NPOTUBOTOK
FMUKOIA B CMEXHbIX KOHTYpax.

[na onTMM3auumn TPaHCNOPTHBIX PACXOA0B M COKPALLEHUS BPEMEHN MOHTaXa Ha MecTe
YCTaHOBKW MHAMBUAYalNbHbIE 3MEEBUKM MOTYT ObITb cCOGpaHbl Ha 3aBoae B Moaynu no Aea (2)
3meeBuka. TpybonpoBoab! ANs MMUKONS 3NEKTPOSNIUTUYECKMN NMOKPLIBAIOTCSA HA 3aBOAE NOKPbITUEM
C NOBBbILLIEHHbIM CoAepPXKaHMEM LiMHKa. [1ns nogbema U OKOHYaTeNbHOro NMO3ULMOHMPOBaHUS B
pe3epByape-xpaHunmLLe Moaynv cHabxeHbl He06X0AUMbBIMU CTaNbHLIMU Onopamu 1
TakenaXHbIMU NPOYLUMHAMMW.

2000

CyTouHbIN Npodunrb Harpy3sKku - 3To NO4YacoBoe
oTobpaxeHue TennoBbIX HArpy3okK 3a 24 yaca. B 1500
6onbwmnHcTBe NpumeHeHnn OBKB gns
onpegenexHus notpebHoro pasmepa Z 1000
TEPMOAKKyMyrnaTopa UCMOMb3yeTCs CyTOYHbIN
npocunb Harpysku. B HEKOTOPLIX cucTeMax 500
OBKB npumeHsieTcs HegenbHbIN NPodub
Harpy3ku. [1ns oBbl4YHbIX cUcTEM 0
0 4 8 12 16 20

KOHAMLMOHNPOBAHNA BO3yxa OXnagutenu
BbIOMpaloTCa Ha OCHOBE MMKOBOW TEMJIOBOW
Harpysku. [1ns cuctem ¢ HakonuTenem nbaa
oxnaauTenu BblbnpatoTca Ha OCHoBe Tpebyemblx
Ons oxnaxaeHus KNnosaTT-4acoB SMeKTPOIHEPrn N onpedeneHHon cTpaTerMn akcnnyaTaumm.
CucteMmbl ¢ HakonuTenem nbga obecneunBatoT 60MNbLLYI0 TMOKOCTL MPU MEHSAIOLLMXCS CTpaTernax
aKcnnyataumm 4o Tex nop, Noka He npesbiwaeTcs obLiee BblGpaHHOE KONUMYECTBO KMMOBaTT-
YacoB. BoT noyemy npu NnpoekTMpoBaHnn CUCTEMbI C HakonuTenem fnbga Heob6xoanumo
NpeaoCcTaBUTb TOYHbIN NPOGUIb Harpy3Ku.

TIME OF DAY (HOUR)

... because temperature matters




Mpodunu Harpyskn MoryT 6biTb pasnMyHbIMU B 3aBUCUMOCTU OT NPUMEHEHUS. PUCYHOK Bblille
UIOCTPUPYET TUNUYHBIN Npodunb Harpy3kn OBKB ansa odurcHoro 3gaHusi ¢ NMKOBOW TEMS0OBOM
Harpy3kon 1750 KBT n noTpebHOCTbIO B OXNaXaeHun B TedeHne 12 yacoB. dopma 3TOM KpUBOW
TMnNu4Ha ans 6onbwnHcTBa NnpumeHennn OBKB. [1ns npeasapuTtensHoro Bbibopa o6opyaoBaHns
paspaboTaHHasa B BAC nporpamma Bbibopa TepMOaKkKyMynsTopa MOXeT creHepupoBaTh CXOLHbIN
npocunb Harpysku. Tpebyemon ons 3Toro nHpopmaumnen aBnaTca npegnonaraeMmasi nMkosas
TennoBas Harpyska Ans 3gaHus u AnMTenbHOCTb TEMMOBOW Harpysku.

MHCTUTYT KOHOULMOHMPOBaHUA Bo3ayxa un oxnaxaeHust (Air—Conditioning & Refrigeration
Institute, ARI ) ony6nukoean "Oupektuy T", "Onpeaenenne Tennonpon3BoanTENbHOCTH
xonopguneHoro obopygoaHns" (Specifying the Thermal Performance of Cool Storage
Equipment). Llenbto Oupektusbl T sBNsieTca yCTaHOBMEHNE MUHUMANbHOro Habopa AaHHbIX,
npeaocTaBnsieMbIX Nofib3oBaTeneM, U aHHbIX N0 NPOU3BOAUTENBHOCTU, NMPEAOCTaBAEMbIX
nocTaBLUNKOM 000opyaoBaHus. NpoeKTHbIE AaHHble, NPeaoCTaBNsieMble NHXEHEPOM, BKIHOYALOT:
CUCTEMHbIE HarpysKku, CKOpOCTM NOTOKOB M TemnepaTypbl.

Korga npodunb Harpysku creHepupoBaH, crneaylowmum atarnomM Beibopa o6opyaoBaHus Ans
TEPMOAKKYMYIsiLnM SIBNsSieTCS onpefeneHve cTpaterny akcnnyatauum unm, opyrMMm crioBamu,
onpeaerneHne 4YacoB B Te4YeHue OHS, KOraa rmyKOMbHbI OXINaauTenb AoNYyCKaeTcsl BKMoYaTh.

BbiGop cTpaTernmn akcnnyataumm 3aBUCUT OT NPOodunst Harpy3ku (MPUMEHEHUS!), CTPYKTYPbI
pacropsiaka AHsl, CTOMMOCTM 3N1EKTPOSHEPTUM U NepBOHAYanbHON CTOMMOCTM 0GOpYyAOBaHMS.
NHbIMK crioBamn, He06X0aAMMO paccuynTaTb SKOHOMUYECKUI BanaHc Mexay MOHTaKOM CUCTEMbI
1 3KCMnyaTauMOHHbIMM pacxodamu Uy NneprMoaomM OKynaemMoCTH.

Nmetotca 2 pasHble CTpaTernn aKkcnnyartaunm - nosiHoe Ui 4aCctnyHoe XpaHeHue.

Cucmembi ¢ NOAHBLIM XpaHeHueM BbiNOJTHAOT BCHO He06xogumy|o 3apankKy
TEPMOaKKyMynATopa B HEMNMUKOBble nepnodbl 1 YCTPAHAKOT HeobX0AMMOCTb BKMOYaTb

oxnaguTenb(1) B Nepuog NMKOBOW Harpysku. 3ta cTpaTerns capuraeT Bpemsi MakcuMarnbHOM
NOTPEeBHOCTN B 3NEKTPOIHEPTUM U B pedyrnbTaTe AaeT HaMMeHbLUMe SKCMyaTalunuoHHble
pacxoapbl. OaHaKko nepBoHavanbHasi CTOMMOCTb 060PYA0BaHNSA NPU 3TOM 3HAYUTENBHO BhiLLe,
4YeM Yy CUCTEeM C YaCTUYHbIM XpaHeHMeM, NOCKONbKy TpebytoTcs GorbLUOW oxnaauTenb 1
HakonuTenb NbAaa, U NO3TOMY MOJSIHOE XpaHeHMe NCMOoSb3yeTcs Peako.

Cucmembi ¢ YacmMUYHbLIM XpaHeHUeM TpebytoT, YToObI oxnagutens paboTan v B nepuos
NMMKOBOW Harpy3ku. Yale Bcero ncnonb3yeTca CMCTEMa C YaCTUYHbIM XpaHeHeM, AonycKatoLwas
KPYrnocyTO4YHYO paboTy rMUKOSIbHOMO OXNaanTenst Ha NosHy MOLLHOCTb, MOCKOSbKY OHa
no3BonseT BbiOpaTb OXnaguTenb HAMMEHbLLErO pa3Mmepa. Bo MHorux cny4vasx BbI6Op MEHbLLETO
oxraguTens CTaHoOBUTCA NOOYAMTENBbHOM NPUYMHON B NOMb3y CUCTEMbI C HAKONMTENeM nbaa,
MOCKOJIbKY Mpu 3TOM obecneynBatoTcs MeHbLlee NoTpebneHne anekTposHeprumn, MeHbLee
KONMMYEeCTBO XNajareHTa, MeHbLUEro pa3mepa rpagampHu unu gpyroe obopyaosaHue ans oteoa
Tenna (MeHbLUe Wyma), MEHbLUME pe3epBHbIE OXNaauTenu (eCnn oHM HeobxoaMMbl), MeHbLLME
aMOPTU3aLMOHHbIE M 3KCMIyaTaLMOHHbIE pacxoAabl, U Tak ganee.

Mpun opyrmux cTpaTernsax akcnnyaTaumm ¢ YaCTUYHbIM XpaHeHNEM OXIaguTenNb BbIKMYaoT Ha
HEeCKOmbKO YacoB AHEM, KOrga CTOMMOCTb 3fIEeKTPO3HEPTUN BbICOKA U/MMK Korga BaXkHO
NCNoNb30BaTb 3NEKTPOIHEPIMIO HE AN oxnaxaeHus (1 korga paboTtarowun oxnaguTens
yBENUYUT NOTPEBHOCTL B 3MeKkTpoaHeprun). OgHaKo BaXXHO 3HaTb, YTO YeM Oorblle YacoB
oxnaguTenb 6ygeT npoctamBaTtb AHEM, TeM BonbLuero pasmepa oH AormkeH ObiTb. Bonee Toro,
€Cnv OxnaanTenb OCTaHaBMMBAIOT B NEPUOL OXNaXAeHWs, TO 1 pa3mep TEPMOAKKyMynsaTopa
Heobxoanmo yBennunTb. Ecnn oxnagutens ocTaHaBnMBaloT, KOrga TEPMOAKKYMYNATOP He
paboTaeT Ha oxnaxgeHue, TO BpeEMS HaKOMMeHUs Nbaa CokpallaeTcs, us-3a atoro Tpebyetcs
oxnaxgaTb pacTBoOp rnukonsa oo bonee HM3KMX Temnepatyp, a KrN[ oxnagutenst CHuxaeTcs.

Kpome BbiGopa BpeMeHw, Koraa oxnagutenb A0MmKeH paboTaTb UK OblTb BbIKIOYEH, APYTMM
acnekToM cTpaTerMm akcnnyartauum aenseTcs, 6yaeT N Bo Bpemsl TasiHUS Nnbaa NpuopuTeT B
KOMMeHcaLummn TennoBON Harpy3ku oTaaBaTbCs OXNaAMTENo UMK NoAay.
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B cucmeme ¢ npuopumemom oxnadumersisi NocreqHuin Bceraa paboTaeT Ha NOMHyo
MoLLIHOCTb. Kora TennoBas Harpyska npesbIaeT Npou3BoaMTEeNbHOCTL OXMaauTens, pasHuua
MOKpbIBAEeTCS 3a cHeT TasHUA Nbaa. [MoCTosAHHasA YacTb Harpy3kyn KOMMNEeHCMpyeTcs oxnaautenem,
B TO BpeMsl Kak NepeMeHHas ee 4acTb KOMMNEHCUPYETCS NMbAOM.

B cucmeme ¢ npuopumemom sibAa NOCTOsTHHAA YacTb Harpy3kn KOMNEHCUpyeTcs fNbaoM, B TO
BPEMS KaK NepeMeHHas ee 4acTb KOMNeHcupyeTcst oxnagutenem. MNMockonbKy oxnaguTens He
paboTaeT NOCTOSHHO Ha MOJIHOW MOLLHOCTUW, OH OyaeT GornbLIero pasmepa no CpaBHEHUIO C
CUCTEMOW C NpuopuTeToM oxnaautens. CUcCTeMbl C NPUOPUTETOM fbaa NPUBOAAT K BbIGOPY
OXnagnTens u HakonuTens nbaa 6onbLNX pa3mepoB, U MO3TOMY PeaKO UCMONb3YHTCS.

HopmanbHasi npakTuka TakoBa, YTo Hamboree pacnpocTpaHeHbl CUCTEMbI C YaCTUYHBIM
XpaHeHEeM 1 C NPUOPUTETOM OXnaauTensi, paboTaloLwmUm KpyrinocyTOUHO.

MogynbHbIn TepMmoakkymynstop ICE CHILLER® mosxet paboTaTb B O4HOM U3 NSATU PEXUMOB. DTN
pexumMbl paboTbl obecneymBaloT rMOKOCTb, HEOBXOAMMYIO BriagenbLam 3gaHui ans
YOOBIETBOPEHNSA NX eXXeAHEBHbIN noTpebHocTen B OBKB.

HakonneHue nb0a: B aTom pexnme paboTbl
NMPOUCXOANT FeHepaLns N HaKkonneHne nbaa 3a
cyeT umpkynsaumm 25% (no Becy) pacTteopa
aTUNEeHrnukons ¢ gobaekon nHrMduTopa,
OXNaXXAEeHHOro 0 MUHYCOBLIX TEMMeEpATyp, No
3MeEeBMKaM, 3aKMOYEHHbIM B TEPMOAKKYMYATOP
ICE CHILLER®. Bo BPEMS 3TOro pexuma - ™ | e MG
ycnoBus paboTbl OXNaanTens OTCNeXnBatTCs, U 5 9 .
oxnaguTenb BbIKMOYAloT, Koraa AocTuraeTcs B 4 = 4 4 § 6 7 & © w o
MUHMManbHasi TeMnepaTtypa BbIXO4sLLEro 13 3'C RANGE BUILD TIME (HOURS)

Hero pacTteopa rnukons. [ns koHTpons paboTa

oxnaguTensi UMeeTCs Takke OMUMOHHbIN

nameputenns konnvecteo nbga ICE LOGIC.

PucyHok nnnioctpupyeTt TUNUYHblE TEMNepaTypbl Ha BbIXOAe OXnaautenst Ans LMKNoB
HakonneHna nbaa anurenbHocTbio 8, 10 n 12 yacos. NMpu TMNMYHOM 10-4acoBOM BpeEMEHMU
HaKoMseHNs TeMnepaTtypa 1Ko Ha BbIXo4e HUKOraa He onyckaeTcs Huxe -5,5°C. Kak
rnokasblBaeT rpaduk, Npu BpemMeHn HakonneHnsa 6onee 10 YacoB MUHMManNbHasi TeMmneparypa
rnukons Bbiwe -5,5°C. [Ana BpemeHn HakonneHma meHee 10 yacoB MMHMMarnbHasa TemnepaTtypa
rnukons 6yaet Hwxe -5,5°C B KOHUE LMKna HakonneHua. Takas NpoM3BoANTENbHOCTb OCHOBaHa
Ha BbIbOpe oxnaguTtens, paboTatollero B ananasoHe 3°C. Koraa ocHoBaHnem Ans Bbibopa
oxnaguTensi CTaHoBUTCA 6onee WMPOKMIA TeMNepaTypHbI AnanasoH, TeMnepaTtypbl Ha BbIXO4e
oxnagutenst OygyT HUXe, YeEM MOKa3aHO Ha PUCYHKE BblLLIE.
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HakonneHue nib0a natoc oxaaxoeHue: Korga B nepuo HakonneHus nbaa umeeTcs Tennosas
Harpyska, 4acTb XONo4HOro pacTeopa 3TUMEHINKONS, UCNONb3YIOLWerocs Ans reHepaumm nbaa,
OTBOOMTCS Ha KOMMEHcaLM0 TENNOBOW Harpysku, obecnevmsas HeobxoanmMoe oxnaxaeHue.
KonuyecTtBo 0TBOAMMOrO rMMKONSA onpeaenseTcs 3agaHHbIM 3HaYeHeM TeMmnepaTypbl B KOHType
oxnaxgeHus 3gaHuns. BAC pekomeHOyeT NPUMEHSTbL 3TOT pexuM paboTbl B cuctemax,
MCNONb3YOLWNX NEPBUYHYIO/BTOPUYHYHO HACOCHYHO LIMPKYTAUMIO (CM. ONMCaHMe CUCTEMbI HUXKeE).
OTO CHWXXaeT BO3MOXXHOCTb NOBPEXAEHUSA OXITAXAAMOLLEr0 3MEEBUNKa Uy TENNOOOMEHHMKa 13-3a
3aKkaykm B aT0 obopyaoBaHme xonogHoro (Huwke 0°C) pactBopa rnukons.

OxniakdeHue - mosbKo s1ed: B 3ToM pexxume paboTbl OXNaanTenb BbIKMOYeH. Tennblii
BO3BpaTHbIN PacTBOP IIMKONA oXnaxkgaeTcs 40 XenaeMown 3agaHHON TeMmnepaTypbl 3a cyeT
TasiHUA Nb4a, XpaHsawerocsi B MoayIibHOM TepMoakkymynsitope ICE CHILLER®.

... because temperature matters




OxnaxdeHue - moJsibko oxsadumesib: B 3ToM pexnme paboTbl oxnaxaeHvue 3gaHus
Npon3BOANTCS TONMbKO 3a cyeT oxnaauTens. [MoTok rmukons 06XoauT TEPMOaKKyMynsaTop, YTo
NO3BOMNSAET BbIXOASALLEMY M3 OXNAaAUTENs XONOAHOMY pacTBOPY FMVKOMS HanpaenAaTbCs
HemnocpeacTBEHHO Ha KOMMNEHCaLMIO TENSOBOM Harpy3ku. 3afaHHble 3HaYeHUst TeMnepaTtypbl
obecrneynBaloTca oxnaguTenem.

OxnaxdeHue - 1ed naroc oxaadumens: B aTom pexxume paboTbl oxnaxaeHne obecneunBaeTcs
KOMOMHMpOBaHHOM paboTon oxnagntens n obopyaoBaHus TepMoakkymynaumm. Oxnagntens
npeaBapuUTeNibHO OXSaXgaeT Tensbl BO3BPaTHbLIN PacTBOP MMMKONSA. YaCcTUYHO oXnaxXaeHHbIN
pacTBop rMUKoNsa ganee npoxoauT Yepes Tepmoakkymynsatop ICE CHILLER®, rge oxnaxgaetcs
NbOOM [0 pacyeTHOW TemnepaTypbl.

[TTTTTTTTI
Mpwn Bbl60(£e Tepmoakkymynsatopos ICE FCE AL, e
CHILLER™ uncnonb3ytoTca ABe OCHOBHbIE CXEMB LLLLLLLLL
NoToKOB. Ha pucyHke nokasaHa ogHa HacocHas
neTns ¢ oxnaguTenem, ycTaHOBIIEHHbIM nepeg,
TEPMOAKKYMYIIATOPOM. 3JTa cxema Mo3BonisieT
cucTemMe TEpMOAKKyMynsiumm pabortaTthb B
YyeTblpex 13 NATU BO3MOXHbIX PEXMUMOB. OTO
pexnmbl "HakonneHne nbaa”, "oxnaxaoeHwe -

GLYCOL
CHILLER

TEMPERATURE
SENSOR T5-1

COOLING LOAD

" o
TOJINbKO Jle , "'oxinaxXgeHue - ToONbKo @ cHiLLED WATER
" " PUMP
oxnagutenb , N "oxnaxgeHue - neg nikc
oxnagurtens".
ﬂ,]'lﬂ 3TON CXEMbI npuMeHnMa criegyrowasa nornka ynpasneHusA:
HakonneHnue nbaa Bkn Bkn A-B C-B
OxnaxaeHue - TONbKo nen Bbikn Bkn Perynuposka A-B
OxnaxpaeHve - ToNbKo oxnaguTens Bkn Bkn C-B A-B
OxnaxpgeHue - neq nnoc oxnaauTtens Bkn Bkn Perynuposka A-B

KnanaH V-1 ocyluecTBNaeT perynupoBKy B OTBET Ha cUrHarnbl gatyuka TemnepaTypbl TS-1.
KnanaH V-2 moxeT ObiTb YCTaHOBMEH MW B NONOXEHNE NOAAEP>KaHUSA NOCTOSAHHOMO NOTOKA,
MeHbLUero, yem P-1, unu B nonoxeHue perynnpoBkM B 3aBUCMMOCTU OT TemnepaTypbl pacTBopa
FMKOSIS, NOCTYMAOLWEro U3 KOHTypa TEMNJIOBOW HArpys3Kku.

Korga B 3gaHMm ocyLLeCTBNSIETCS LMPKYNALMUS OXNaxaeHHoW Boabl, HEO6XOAMMO YCTaHOBUTL
TENNOOBMEHHUK, YTOObI OTAENUTb KOHTYP LIMPKYNALMM ITIUKOMSA OT KOHTYpa OXNaXAeHHOW BoAbl
3naHus. B cuctemax, roe 4ocTyneH UMerLMnesl oxnagutens BoAdbl, OH MOXET ObITb YCTAHOBIEH
B KOHTYpe OXNaXAEeHHON BOAb! AN1s1 CHUXKEHWS HAarpy3kyu Ha CUCTEMY TEPMOAKKYMynALUK.

Takas cxema He JOSKHa NUCMNOoNb30BaThCH B TEX cnydasax, Korga Tpe6yeTCﬂ HakannmeaTtb neg un
obecneynBaTb OXIaXaeHue.

OT10 noTpebyeT 3akayvkn XonogHOro BO3BPATHOrO pacTBopa rMMKOss, NOCTyNatoLero 13
obopyaoBaHMA TEPMOAKKYMYIALNK, B KOHTYP TEMMOBOW HArpy3kvM Unun B TEMNOOOMEHHUK.
MockonbKy TeMnepatypa rnvkons Hwke 0°C, BO3MOXHO 3amMmep3aHne KOHTypa TENOBON Harpy3ku
unm TennoodmeHHnka. Cxema NoToka, M3obpakeHHast Ha PUCYHKe, NOKa3biBaeT NEPBUYHYHO/
BTOPUYHYIO METNIIO HACOCHbIX XOO0B C OXNlaguTeneMm, yCTaHOBMNEHHbIM Nepes,
TePMOaKKyMynaTopoM. OTa cxeMa No3BonseT cucteme pabotatb BO BCEX NATM BO3MOXKHbIX
pexumax.
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[ns 37O cxeMmbl NpUMEHUMa criefytoLlas normka ynpasneHus:

Hakonnenue neaa Bkn Bkn Bbikn A-B A-C
HakonneHnue nbaa nntoc oxnaxaeHvie Bkn Bkn Bkn A-B Perynuposka
OxnaxpgeHue - ToNbKo oxraguTenb Bkn Bkn Bkn C-B A-B
OxnaxpgeHve - Tonbko nea Bbikn Bkn Bkn Perynuposka A-B
OxnaxpgeHue - neq nroc oxnaautens Bkn Bkn Bkn Perynuposka A-B

KnanaHbl V-1 1 V-2 oCyLLECTBASIOT PErynnpoBky, DERIETRER:

B 3aBUCUMOCTU OT pexnma pa60TbI, B OTBET Ha & CHILLER Thaml bz m
cuUrHan gaTtymka Temnepatypbl TS-1. CLLLLLLLL,

MpenmyLecTBoO NEPBUYHON/BTOPUYHOM ot

HACOCHOW NeTNM B TOM, YTO CUCTEMA MOXKET

HakannueaTb fieq 1 obecneynBaTtb OXnaxaeHue, rrgmceo. o
He co3faBasi ONacHOCTU 3aMep3aHns KOHTYypa

TENOBOW HArpy3Kn Unm TenrioodMeHHnKa. Takas V2o

cxemMa cucTeMbl Takke no3sondet ) SocunoanY aivooL
nogaepxvmBaTb pasnuyHble CKOPOCTU NOTOKOB B TEMPERATURE SENSOR T5-1 "]
KakOon 13 HacocCHbIX netenb. Korga ckopocTu L_H__l
NMOTOKOB B HACOCHbIX NeTndax oT/in4arloTCA, O chiuieo ware

CKOPOCTb NOTOKA IMUKONSA B NEPBUYHON NeTNe

A0JIDKHA ObITh BbILLE UM paBHA CKOPOCTb NMOTOKA

rMMKONS BO BTOPUYHON netne. Ecnu HeT, To

Heobxoanmo, YTobbl TeMnepaTypbl 6onee Xxo0NogHOro pacTeopa rMUKONA U3 NePBUYHON NETNN
rapaHTMpoBanu NPOEKTHYI0 KOHTPOMbHYIO TOYKY gatyuka TS-1 (mnoToMy YTO OH Bcerda byaer
CMeLmnBaThCsl C TEMSbIM BO3BPATHLIM PACTBOPOM MMIMKONSA N3 BTOPUYHOW NETNN). ATO CHUXaeT
KO oxnagutens. Npun o4eHb 6OMbLION pasHULE CKOPOCTEN NOTOKOB ANs 4OCTMXeHNsa TS-1
NnoHagobaTCa oTpULaTenbHble TEMNEpPaTypbl BbIXOASLLErO N3 TEPMOAKKyMynaTopa pacteopa
FNUKons (YTO HEBO3MOXHO).

Kak n B cxeme ¢ ogHoM neTneun, B cucteMy MoryT 6b1Tb obaBneHbl TeNN00bMEHHMK U OXNnaguTernb
BOAbI.

Bo3MOXHbI BapraHTbl 3TUX CXEM, HO NpUBEAEHHbIE Hanbonee TUNUYHbI 411 CUCTEM C
TEPMOaKKyMynaTopom. B ogHOM 13 06bI4HbIX BAPMAHTOB OXMaanTEeNb PacrnosioXeH nocrne
o6opynoBaHMst TepMoakkyMynsaumn. Takas cxema ncnonb3dyeTcs, korga Temneparypbl rnKons,
BbIXOASALLEr0O 30 NbAa, He MOryT NoAAEPKMBATLCS B TEHYEHNE BCErO nepmoaa oxnaxaeHus. 3a
CYeT YCTaHOBKM OXIlaguTensa nocne nbaa, oxnagutens UCnonb3yeTcsa Ans noaaepXaHus
Tpebyemoln Temnepatypbl Ha Bbixoe. Ha 06enx npuBefeHHbIX BhILLE CXeMax oxJlaauTernb
YyCTaHOBIEH Nepen HakonuTenem nbaa. 3To AaeT ABa 3HAYUTENbHbIX NPEMMYLLECTBA MO
CpaBHEHMIO CO CXemMamu, rae oxnaguTenb YCTaHOBIEH NOCNe HakonuTens nbaa. Bo-nepsbix,
oxnaauTtens paboTtaeT npu 6onee BbICOKMX TeMMepaTypax Ans npeaBapuUTENbHOrO OXNaXxaeHus
BO3BpAaTHOro pacTBopa rnmKosns. OTo NO3BONSET oxnaguTento pabotate ¢ 6onee BbICOKOM
NPOU3BOANTENBHOCTBIO, YTO YMEHbLUAET Tpebyemoe Konm4ecTBo nbaa. Bo-BTOpbIX, MOCKOMbKY
oxrnagutenb paboTaeT npu 6onee BbICOKMX TeMMNepaTypax ucnapurtens, 3dekTMBHOCTb
OXnaanTens noBbIWaeTCcs.

... because temperature matters




BonblwMHCTBO Npon3BoANMbIX oxnaguTenen cnocobHbl obecnevnTb LWNMPOKMI nanasoH
Temneparyp rfMKONs Ha BbIXo4e, Y NPUrogHbl Anst NPUMEHEHU TepMoakkyMynauun. Tunbl
oxnagutenen, NpMMeHsieEMbIX O] CUCTEM C TEPMOAKKyMYnsiLMen, BKNOYaT Mogenu ¢
NOPLUHEBbLIMU KOMMPECCOPaMM, POTaLMOHHBIMU BUHTOBLIMU KOMIPECCOPaMM, 1 C LLeHTPOBEXHbIM
KoMmnpeccopoM. Beibop Trna oxnaanTtens onpeaensieTcs ero MOLWHOCTbI0, TeMnepaTypom
rMYKONSA Ha BbixoAe, 9pdeKTUBHOCTLIO, TUMOM KOHAEHcaTopa U xnagareHTom. Mpu
NPOEKTUPOBAHNN CUCTEMbI C TEPMOAKKYMYNSTOPOM HEOOXOANMO OLLEHUTb MOLLHOCTb
oxnaguTens u Temnepatypy rnmKons Ha BbIxoge u3 Hero. PasHble BbIXOAHbIE TeMMAepaTypbl
rrvKonsa TpebyoTca ANs PasnmyHbIX PEXMMOB paboThl, KOTOPbIE BANUSIOT HA MOLLHOCTb
oxnagutens. MowHocTb, BblaaBaemas oxnagutenem npu -5,5°C, 3Ha4YMTenNbHO HUXeE, YeM
MOLLHOCTb NPW BbIXOQHON TemnepaType rnunkonsa 6°C.

Oxnagutenu, BoibMpaemMble AN NCNoMb3oBaHUs ¢ Tepmoakkymynatopamu ICE CHILLER®,
OOITKHBI ObITb CNOCOOHLI 06ecneynBaTb TeMnepatypy rnvkons -5,5°C B TeyeHue 10-yacoBoro
LMKIia Hakonnenus nbda. bonee gnutenbHoe BpeMsi HaKoNeHUs NPUBOANT K 6onee BbICOKMM
Temneparypam rMUKoNs B KOHLLE NEpPUOAa HAKOMEHWs, B TO BPEMS kak boree KOpoTkue nepuoabl
HakonneHnsa TpebytoT, YToObl OXnaguTenb BblgaBan rMuKoNb ¢ TeMnepaTtypon meHee -5,5°C.

Tpebyemasi MOLLHOCTb OXraauTenst MOXeT NMMUTUPOBATbL MCMNOMb30BaHWE KOHKPETHOro TUna
oxnaguTens B HeGomnbLUMX cucTemax. [inana3oH HOMUHANbHOWM MOLLHOCTU ANA KaXKOoro Tuna
oxnaguTenen npuseaeH B Tabnvue HUxe.

MopwHeBow 50 — 850 kBt
PoTaLMOHHbIV BUHTOBOW 450 — 4200 kBTt
LieHTpo6exHbIi 600 — 7000 kBT+

LleHTpo6exHble N poTaLuMOHHO-BUHTOBBIE OXNaaUTENM UMET HaMBBICLLYO 3EKTUBHOCTD C
Krpma 5,9-4,7 npu BeixogHon Temnepatype oxnagutens 6°C, n ¢ KM 4,0-3,2 npu Belgaye rnmkons
¢ Temnepartypomn -5,5°C. lNopLHeBble oxnagutenn meHee addekTnBHbl U padoTatoT ¢ KM 4,1-
3,2, BblgaBas rmukorb ¢ Temnepatypon 6°C, u ¢ KN4 3,2-2,7, korga genaroT neg npu
Temnepatype -5,5°C.

®yHKUMIO OTBOZA Tersa B CUCTEME C TEPMOaKKyMYNSTOPOM MOXET BbINOSHATL 06O U3 Tex
TUMNOB XIaJareHTHbIX KOHAEHCATOPOB: C BO3AYLUHbIM OXNaXaeHUEM, C BOASHbIM OXIaXaeHneM,
UM ucnapuTerbHbI KOHOEHCATOP.

KoHaeHcaTop ¢ BO3AyLUHbIM OXNaXaeHWem OTBOAUT TENMO OT XMnagareHTa U KOHAEHCUPYET ero,
064yBast BO3gyxoM peGpucTbIi 3MEEBHK, MO KOTOPOMY LIMPKYNUPYHOT Napbl xnagareHTa. CkpbiTas
TennoTa xnagareHTa yaansieTcs 3a c4eT Cyxoro Harpesa Bo3ayxa. MoLWHOCTb KoHAeHcaTopa
onpeaenseTcsa TeMnepaTypoit OKpyKatoLLel cpedbl Mo CyxoMy TEPMOMETPY.

KoHaeHcaTop ¢ BoAsiHbIM OXaXaeHneM v rpaavpHein OTBOAMT TEMNNO U3 CUCTEMbI OXMaXOEeHUs B
ABa atana. Cnepsa xnlajareHT KOHAEHCMPYEeTCs MOTOKOM BOAbI B KOHAEHcaTope. 3aTtem Tenno
OTBOAMTCS B aTMOCepY, Koraa BoAa U3 KoHAeHcaTopa oxraxaaeTcs B rpaavpHe.

NcnaputenbHbiit kKoHaeHcaTop 06beanHsieT B cebe KoHAeHcaTop C BOASHbLIM OXaxaeHnem u
rpagupHio. OH ycTpaHsieT CTaauio 0TBOAA CYXOro Tenna OT KOHAeHcaTopHOW BoAbl. ATO
NO3BONSIET 3HAUUTENBHO NPUBNM3NTL TeMNepaTypy KOHAEHCaUUK K NPOEKTHOW TeMnepaTtype no
CMOYEHHOMY TepPMOMETPY.

Mpw oLEHKe NPOU3BOAUTENBHOCTM OXNaauTens cneayeT NPUHSATL BO BHUMaHWe Bapuauum
TemnepaTypbl KOHAeHcauun. MoHWKeHHbIe B HOYHOE BPeMS TemrepaTypbl OKpy»KatoLLein cpeapi
Mo CyXoMy ¥ CMOYEHHOMY TepMOMeTpY AonyckatoT 6onee HU3Kne TeMnepaTtypbl KOHAEHCaAUNK,
YTO NOMOraeT KOMMEHCUPOBAaTb CHMKEHNE MOLLHOCTM U 3D(PEeKTUBHOCTM OXNaauTens.
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MpOLEHT OT HOMUHAMbHOWM MOLLHOCTM OXNaAMTENS NPY PasfUYHbIX BbIXOAHbIX TeMnepaTypax
rMUKONS NPUBEAEH HUXKE.

6,0 °C 97 %
2,0°C 85 %
-5,5°C 66 %

lMpumeyaHue: *HomuHanbHass MOWHOCMb Oxnadumerisi paccHumblieaemcs npu oxnaxoeHuu 800kl 0o 60C.

3Ha4YeHns1 HOMMHaNbHON MOLLLHOCTM OCHOBaHbI Ha:

30°C koHOeHcaTopHON BoAbl U Temnepartype KoHaeHcaumm 46°C npu pabote Ha
oxnaxaeHue

26,5°C koHaeHcaTopHOM BoAbl Unu Temnepatype koHgeHcaumm 40,5°C npy HakonneHuu nega
Tunbl XxNagareHToB y oxnaguTenen Takke pasHble. B LeHTpobeXxHbIX oxnagutensx MoryT

ncnonb3oBatbcs R-134a, R-123 n R-22. B NOpLUHEBBLIX 1 POTOPHO-BMHTOBBLIX OXNaguTenax MoryT
ncnonb3doartbca R-134a, R-22 u R-717 (ammunak).

-

... because temperature matters




1.1 O6wume nonoxeHus: Tepmoakkymynstop ICE CHILLER®
nomkeH bbITb npoussoacTaea Baltimore Aircoil mogenun TSU-
O6Lwme pa3mepbl U34enusi He AOMKHbI MPEBbILATb NPUBNM3NTENBHO
M Ha M, Npu 06LLe BbiCOTE He MpeBbiLLatoLLen
M. Pabounin BeC He [OMKEH NpeBbILaTh Kr.

1.2 TennoBas npousBoauTenbHOCTb: Kaxabiin 6rok gormkeH
MMeTb NaTEeHTHYIO akKyMYNMPYHOLLYIO COCOBHOCTb KBT-y,
KOTOpas AOMKHA reHepupoBaTbCs 3a 4acoB npu nogave
n/c 25% (no Becy) pacTBopa NPOMBbILLEHHO
MHrMBMpoBaHHOro aTuneH(nponunen)rnukons. MuHumanbHas
TemnepaTypa rnvkonsi, pebyemas npu pabote B pexume
HaKkonneHns nbaa, AoMKHa COCTaBNATb °C. HomunHanbHas

2.1 Pe3epByap: Pe3sepByap OomkeH 6blTb M3roTOBMEH U3
TONICTOCTEHHBIX OLMHKOBAHHbIX NaHenew ua ctanu Z600 c
MCMONb30BaHWEM ABYXPa3pblBHbIX (hraHLEB ANst CTPYKTYPHOW
npoyvHocTn. CTeHkn pe3epByapa A0MKHbl OblTb CHabXeHb!
n3onsumen ¢ MMHMManbHol TonwwmHoi 110 MM, oGecneynBatoLLen
o6Lwyto nsonupyoyto cnocobHocTe 3,1 Ml °C/BT. B KOHCTpyKLMK
pesepByapa A0MKHbI UCNOMb30BaTbCs ABE 06nMLOBKU. OBNULIOBKN
E.P.D.M. TonwmHoi 1,5 MM A0MKHbI 6bITb MOHONMUTHOW KOHCTPYKLIMK
M NpUrogHbIMK Ans paboTbl Npy HN3KMX TemnepaTtypax. O6nuuoBkn
DOIMKHb! BbITh pazaeneHbl 20 MM U30NALMKU U3 SKCTPYANPOBAHHOIO
nonuctupona. Huie pesepByapa AOMKHO ObiTb N30NMPOBaHO

70 MM 3KCTPYAMPOBaAHHOrO nonucTmpona.

2.2 Kpbiwku: bnok Tepmoakkymynsitopa ICE CHILLER® pomxeH
6bITb CHaGXeH BOAOHENPOHULAEMbIMU CEKLIMOHHBIMU KPbILLIKaMW,
M3roTOBMEHHbIMY U3 cTanu Z600 ¢ ropsumm oumHkoBaHeM. KpbIwku
OOIKHBI UIMETb U30MSILMIO N3 SKCTPYAMPOBAHHOIO NONMCTMPONa C
MWHUMarnbHOW TonLwmHon 50 Mm.

2.3 Cekums Tennonepenauun: BHyTpu pesepByapa AomKeH
HaxoAMTbCA CTanbHOM TENNIOOBMEHHMK, M3rOTOBMEHHbLIN N3 THYTbIX
cTanbHbIX TPYOOK C rnafKo NOBEPXHOCTHIO M HAPYXXHbIM AMaMeTpoM
26,7 MM, 3aKMOYEHHbIN B CTanbHyl0 pamy. 3MeeBUK, NOABEPrHyThI
ropsiyemy OLIMHKOBaHUIO NOCIE U3rOTOBIEHUS, AOMKEH BbiTh

NPOV3BOANTENBHOCTL CUCTEMbI A0MKHa ObITb NpegocTaBneHa B
dopmare, pekomeHaoBaHHoM B [iupektuee T UHCTUTYTa
BO3/YLUHOrO KOHAMULUMOHMPOBaHNSA 1 oxnaxaeHus (ARI). Brnoku
TEPMOaKKyMYnATOPOB AOMKHLI UMETb MOAYMbHbIV AU3aNH.
KoHcTpykumsa 6110KoB AOmKHa NO3BONSATE MOHTaX 6rokoB
pa3nuyHoro pasmepa Ans onTuMusaumm Beibopa 6noKoB
MUHUMM3auMn TpeboBaHWUI K MOHTaXHOW nnowaaun. Pasvepsbi
pe3epByapoB MOryT 6blTb CMeLIaHHbIMK Gnarogapst KOMNOHOBKE
BHYTPEHHUX TPyGOoNpoBOAOB, KOTopas co3aaeT cbanaHCMpoBaHHbIN
noTok 6narogapsi paBHOMepHOMY nepenaay AaBNeHUst B KOHTYpax
3MeeBuKa.

ucnblTaH nog BoAou Bo3gyxom nog Aasnexnem 1300 kMa, n
HOMUWHMpOBaH Ans paboyero AasneHns 1000 klMa. Cekunn 3ameeBuka
[OIKHBI UMETb KOHUrypaumio, obecneynBaioLLyo MakcCuMarsbHYyH
aKKyMynupytoLLyto eMKocTb. Kaxabii 6110k gomkeH bbiTb cHabxeH
pe3b60BbIMU COEANHEHNAMM.

2.4 CmoTpoBas Tpy6ka: Kaxabii 6nok Tepmoakkymynsitopa ICE
CHILLER® porxeH 6biTb cHabxeH CMOTPOBOW TPYyOKOW,
CMOHTMPOBAHHON Ha CTeHKe kaxgoro 6noka. CmoTpoBas Tpybka,
KoTOopas AomkHa OblTb M3roTOBMIEHA U3 NPO3PaYHOro NnacTuka,
roKasblBaeT YpOBEHb BOAbI B pE3epByape U COOTBETCTBYIOLLNIA
3anac nbaa. B kauecTse onuum UMeeTCcst SKCKMIO3UBHBINA KOHTpoNnep
konuyectBa nbaa BAC ICE LOGIC kak gns py4Horo, Tak u
aBTOMaTUYECKOrO KOHTPOMS oxnaauTens.

2.5 XupkocTHasa cuctema Tennonepeaaym: TennoHocutenem
[OIKeH ObITb NPOMbILLNEHHO MHIMBUPOBaHHBIN, 25% No Becy
pacTBOP 3TUMEHINNKONS, CrieunanbHo NpeaHasHadeHHbI ans OBKB
npumeHenus. 1ot 25% (No Becy) NpefHa3HaveH Ans obecrnevyeHns
3aLUMTbI OT 3aMep3aHus/paspbiBa, a Takke SABMAeTcs 3pPeKTUBHLIM
TENMOHOCUTENEM B 3aMKHYTbIX NETNEBLIX CUCTEMAX Ha BOLHOM
ocHoBe. MIHrMBrTOopbl KOPPO3WUK OOIMKHBI 3aLmLaTh TpyObl OT
KOPPO3UK, He 3arpsi3Has UX.

Baltimore Aircoil




TSU-E 21

NMNogpobHocTu KoHcTpyKumumn TSU-C/D
- Hapy>XHoe TasiHue

\_ J
1. Pe3epByap 5. Kpbiwku

PesepByap nsrotoBneH us ToncrocteHHon cranu Z600 c CeKLMOHHbIE N30NMPOBaHHbIE KPbILLKWU pe3epByapa CHabXeHbl
ropsiyvM OLMHKOBAHMEM, YCUINIEHHOW NO BCEW ANVHE 9KCKITHO3VMBHOW CUCTEMOM 3alumThbl OT koppo3un BAC
CTPYKTYPHbIMU CTanbHbIMW YronkaMu BHU3Y 1 N0 BCEM BALTIBOND®.

YyeTblpeM cTopoHaMm. [ins obecneveHns

BOJOHENPOHNLIAEMOCTN KOHCTPYKLIMK BCE CThIKU NPOBapEeHbI. 6. 3mMeeBUK U3 OLUMHKOBaHHOMN cTanu

Ha Bce ob6HaxeHHbIe KPOMKM U CBapHbIe LUBbl HAHECEHO

@ C ropsiiMm ouuHKoBaHuem nocne nsrotosnexus (FOMA)
oboraleHHOe LIMHKOM MOKpbITHE.

© CrarnbHble TpyGKM, 3aKMioYeHHbIe B CTarnbHYI0 pamy

1adoLsuAn/onieonda |

2. U3onsauusa

Mexay pesepByapoM v Hapy>XHbIMU NaHensaMu pacnosnoxeHa o MHeBMaTMYeckn ucnbiTaHbl Nog AasneHnem 15 6ap (31

M30nsLMS U3 SKCTPYAMPOBAHHOIO NonucTmpona. Maonaums 6ap) ansa paboTbl ¢ pacTBOPaMU MMMUKONSA (aMMUaKOM)

umeeT TonwwmHy 80 MM no 6okam 1 Ha KoHUax pesepByapa, u

50 MM Ha AHULLE 1 BHYTPU KPbILLIEK. © HomuHanbHoe paboyee naenexve 10 6ap (22 6apa)

3. HapyxHble naHenwu 7. Kontponnep TonwuHbl nbga ICE-LOGIC
(He nokasaH)

HapyHble naHenv repMeTUsnpoBaHbl Mo BCEM CTbiKaM,

obecneynsaoT HerlpOHVILl,aeMbII7I AnsA napos Gapbep n Ha nsgenuun YCTaQHOBJ1€HO 3NEKTPOHHOE MHOroTo4e4yHoe

3awuiaoT nsonauuno. OHM CHabXeHbl 9KCKMIO3MBHOWM YCTPOWCTBO KOHTPOSIA TONWMHBI fibaa. OHO cHabxeHo

CUCTEMOW 3aLmnThl OT koppo3un BAC BALTIBOND®. ynpasnawoLWmMM perne Ansa oTKNIo4YeHna CUCTEMbI OXNaxXaeHus,

Korga HakonmneHue nbaa rnosfiHoCTbH 3aBepLUeHO.

4. Bo3ayLwHbIN Hacoc

_ y 8. PacnpepneneHue Bo3ayxa
LleHTpOGe)KHbIVI pereHepaTnBHbIM BO3AYyXOHaArHeTatenb Ana

YCTaHOBKW HA MECTE MOHTaxa, NoJaoLLmi BO34yX HU3KOro Bo3sgyx HM3KOro fasneHust OT BO3AYLWHOMO Hacoca
[JaBrneHnst Ansi nepeMeLLnBanmns Bogsl. Hacoc cHaGxeH pacnpeaensaeTcs Nof 3MeeBMkamn 4epes MHOrOUNCIEHHbIE
MOrofo3alMLEHHbIM BXOAHBIM BO3AYLIHLIM (OUNETPOM 1 nepcopuposaHHble MBX TpyGku.

npurogeH Ans paboTbl BHE NOMELLEHMWIA.

... because temperature matters




[ns ynoBneTBOpeHnst TpeBOBaHUIN KOHKPETHbIX
npoektoB BAC nsrotaBnnBaeT Ha 3aka3
3MeeBUKM TepmoakkymynaTopos ICE CHILLER®.
B BAC npoBefeHbl BCECTOPOHHME
nccrnefoBaHusa xapakTepuctuk obpasosaHus u
TasHWA NbAa B TepMoakkymynsTopax. B
pesynbTaTe 3TUX UCCNeaoBaHUN U UCMNbITaHWI
3aKas4yuK Nosnyymnn BO3MOXHOCTU Bblibopa,
KOTOpble HE MOXET NpeaocTaBuTb nobas apyras
KOMNaHus B AaHHOM obnacTu.

BAC B cocTosiHMM NpefckasaTb Ha No4acoBOM

OCHOBE, Kakue TemnepaTypbl NOTPeOYOTCA ANS HAKOMMEHNS NbAa Ha N3rOTOBIIEHHLIX MO 3aKa3sy
3MeeBMKaX, MPMYEM B LUMPOKOM OMana3oHe yCroBU N BPEMEHN HaKoMeHus. [ng BbisBNEHUS
KOHCTPYKLUUKN, Hanbonee cOOTBETCTBYHOLLEN TpeboBaHMAM NPOEKTA, MOTYT ObITb OLEHEHbI
A0CTynHOEe hm3nyeckoe NpoCTPaHCTBO, NPOounb Harpysku, TemMnepaTypbl Ha BbIXOAE,
NPOW3BOANTENBLHOCTbL OXNaauTens 1 nocrneanoBaTenbHOCTL onepauni.

3meeBnkn TepMmoakkymynsaTopos ICE CHILLER® narotasnvBatotcs u3 HenpepbIBHbIX M30MHYTbIX
cTanbHbIX TPYOOK C HApYXHbIM guaMeTpoMm 26,7 MM 1 rnagkon NoBepXHOCTLIO. [ns paboTsbl ¢
FMUKONbHBIM (aMMUaYHbIM) XflafareHTOM 3MeeBUKM MOHTUPYIOTCS B CTPYKTYPHOW CTanbHOM
pame, NnpMHMMaloLLen Ha cebs Bec nakeTa TpyOOK 3MeeBMKa C NONIHON NeaoBOKM Harpyskon. Nocne
N3roTOBMEHNS 3MEEBMKUN UCNbITLIBAKOTCA NOA BOAOW HA HannumMe yteyek BO34YyXOM C AaBNeHnem
15 6ap (31 6ap), a 3aTem nogBeprarTCs ropa4YemMy OLMHKOBAHWUIO 1151 3aLUTbl OT KOPPO3UM.

[ins makcumanbHOWM NPON3BOANTENBHOCTU KOHUrypauusi Tpy6ok obecneunsaeT NpoTMBOTOK
MMKOMS B CMEXHbIX KOHTYpaXx.

[nsa onTuMM3auumn TpaHCNOPTHBLIX PACXOA0B U COKpaLLEHUSA BPEMEHN MOHTaXa Ha MecTe
YCTaHOBKM MHAMBUAYAlbHbIE 3MEEBUKM MOTYT ObITb COOpaHbI Ha 3aBoAe B Mogynu no Asa (2)
3meeBuKa. TpybonpoBoabl ANS MMKONSA 3NEKTPOSNIUTUYECKUN NMOKPLIBAKOTCA HA 3aBOAE NOKPLITUEM
C NOBbILWEHHbLIM COAEPXKAHNEM LUHKA. [Ins nogbemMa v OKOHYaTeNbHOro NO3NLUOHNPOBAHUS B
pes3epByape-XpaHunuLLe Moaynu cHabxeHbl He06X04MMbIMM CTalNbHBIMM ONOPaMn U
TakenaxHbIMy NPoyLUMHaMMU.

Tepmoakkymynatop ICE CHILLER® paboTaeT B ABYX OCHOBHbIX peXnMax Unmn uuknax.
BoamoxHast koMOuHauma aTux paboymx Lmknos obecnevmBaeT rmbKOCTb, HEOHXOANMYLO ANs
yOoBNeTBOpeHust exeaHeBHon notpedbHocTn B OBKB mnn oxnaxgeHun. OgHako gns
onTUMM3aunn NPON3BOAUTESNIBHOCTM CUCTEMBI cregyeT nsberatb ANUTENbHBIX NEPUOO0B
OAHOBPEMEHHOW LIMPKYNALWM TFIMKOMS MM aMmMuaka no Tpyokam 3mMeeBurKa 1 LMPKYNaUumn Boabl
yepes ICE CHILLER®.

HakonneHue nb0a: B 3ToM Uukie paboTbl MPOUCXOANT reHepaumsa U HakonneHne nbaa 3a cyeT
unpkynsaumm ammmaka nnmn 30% (no Becy) MHMIMBUPOBaAHHOIO pacTBopa
3TUNEH(NPONMAEH)IMMKONSA NO 3MeeBnKam B Tepmoakkymynsatope ICE CHILLER®. B Tabnuue
HWXXe NPMBEAEHbI TUMMYHbIE TEMMNEPATYpbl AN LMKIOB HaKOMeHNs NbAaa AnuTenbHOCTbLo 8, 10
n 14 yacos. B Havane umkna HakonneHns nega Temnepartypbl OyayT Bbille, @ B KOHLE LMKna
HakonneHus nbaa TemnepaTypbl 6yayT HUXe.

... because temperature matters




TasHue nbda: B aTom paboyem uumkne Tennas Bo3BpaTHas BoAa OxnaxaaeTcs 3a CHET NpsiMoro
KOHTaKTa CO NbAOM, XpPaHSLLMMCS B MOLYNbHOM Tepmoakkymynatope ICE CHILLER®.

BasoBas cuctema xpaHeHus nNbaa BkNtovaeT Tepmoakkymynsatop ICE CHILLER®, cucTemy
oXna)aeHus N Hacoc Taron BoAbl, Kak nokasaHo Huxe. brok ICE CHILLER® cocrout us
MHoroTpyb4yaToro ameeBuKa, NOrpy>KEHHOro B 30NMPOBaHHbIN pe3epByap ¢ Bogoun. [ing sawuThbl
OT KOPPO3UN 1 3MEEBUK, U pe3epByap U3roToBMEHbI N3 CTaNN C rOPAYUM OLIMHKOBAHMEM.

Mpy OTCYTCTBMM TENNOBON HArpy3kn cMcTema oxnaxaeHus paboTaeT B peXXume HakonneHus
nbAa Ha Hapy>XHOW NOBEPXHOCTU 3MeeBMKa. OxnaxaeHne OCyLLEeCTBASETCA 3a CHET Nogayn
xnagareHTa HenocpeacTBEHHO B 3MeeBUK. [1ns yny4dleHns Tennonepeayn Bo BpeEMs LMKIa
HaKoMmeHus fbaa, BoAa NepeMeLlLMBaeTCs Ny3blpbkaMmn BO3ayxa, NOCTynawoLWmnmMm 13
pacnpegennTernbHoOn CUCTEMbI HA3KOrO AaBfieHMs, pacnonoXeHHoM nog ameesukom. Koraga
TONWMHA Nbaa AOCTUraeT pacyeTHON, SKCKNIO3MBHLIN KOHTponnep tonuwmHel neaa BAC ICE-
LOGIC nocblnaeTt curHan Ha OTKINIOYEeHMe CUCTEMbI OXNaXaE %,

Korga ansa oxnaxgeHus TpebyeTca xoricgiasa Boga, BKIOYAeTCa HAar0C XONOAHOW BCAL:
HauMHaeTcs UMKn TagHusa. Tennasa Bo3BpaTHas Boda, NOCTynatoLwas U3 KOHTypa TennoBon
Harpysku, UMpKynmpyeT yepes pesepsyap ICE CHILLER® n oxnaxgnaetcsi 3a cuet npsIMOro
KOHTaKTa C TaloLwum nbaoM. Bo Bpems 9TOro uukna Boga B pesepByape Takke nepemMeLinsaeTcs
Ons ynydweHus TennoobmeHa, npu 3ToM TUNMYHO obecnevmBaeTcsl NOCTOSHHANA Nodadva Bogbl C
Temnepartypon 1°C unm meHee.

... because iermpeirature matters




Cxema ¢ 3aMKHYTOW NeTnen oxnaxaeHHon BoAbl NpuBegeHa Hwxe. B aTon cucteme Tennas
BO3BpaTHasa BOAA, NOCTynatoLLas U3 KOHTypa TENoBOW Harpy3ku, NpokaynBaeTcs Yepes
TennoobMeHHUK 1 oxnaxaaeTcs Tanon Bogon n3 brnoka ICE CHILLER®.

[nsa nonyyeHnst 6onee aetanbHOM MHOPMALMK O KOHCTPYKLMK 1 paboTe TEPMOaKKyMynaTOpOB
BAC ICE CHILLER® obpaluanTecb B MecTHOe npeacTtaBuTensctBo BAC Balticare.
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Refrigeration System Procass

Load

Air AT SRR o
Pump PSR h—G_- —6’_
S P P S Bt A T T S
& e lce Water Heat Chilled Water
ICE CHILLER® . lce Water Pump Exchanger Pump
\_ Thermal Storage Unit Pump ) \_ J
OcHOBHasi cxemMa - Hapy»XHoe TasiHue Cxema ¢ NPOMEeXYTOYHbIM
Tennoo6MeHHUKOM

) Baltimore Aircoil




1.1 O6wwe nonoxenus: TepmoakkymynsTop ICE CHILLER®
normkeH 6biTe NponssoacTea Baltimore Aircoil mogenn TSU-
O6Lwme pa3mepbl U3Aennst He 4OMKHbI NPEBbILATb NPUBNN3NTENBHO
M Ha M, Npu obLeit BbICOTE He NpeBbILLatoLLLen
M. Pabounii Bec He JomkeH npeBbIWaTh K.

1.2 TennoBasi npousBoAUTENbLHOCTL: Kaxabli 6rok JomkeH
UMEeTb TEPMOAKKyMYUPYHOLLYHO MOLLHOCTb kBT-4, paboTas ¢

XNnafareHToM, 1 Bpemsi HakonneHus 4acos npu
HOMUWHanbHOW TeMnepaTtype ucnaputens °C.

2.1 Pe3sepByap: Pe3epByap AomKeH ObITb U3rOTOBMEH K3
TONcTocTeHHoun ctanu Z600 ¢ ropsynMm OLMHKOBAHNEM U YCUMEH NO
BCEW A/IMHE CTPYKTYPHBIMU Yronkamu BHU3Y U MO BCEM YeTbipeM
cTopoHaM. [Ins obecneyeHns BOAOHENPOHNLAEMOCTH BCE CThIKU
[OMKHbI ObITb MpoBapeHbl. Ha Bce 0GHaXeHHbIe KPOMKM U CBapHble
LWBbI AOMKHO OblTb HaHECeHO oboralleHHOe LIMHKOM NOKpbITHE.

2.2 meeBUK: 3MeEBWK AOMKEH OblTb N3rOTOBMEH U3 MHYTbIX
cTanbHbIX TPYBOK C rnagkori NOBEPXHOCTBIO U MHEBMATUYECKM
ucnblTaH nog Boaon nog AasnexHnem 15 6ap (31 6ap npu paboTe ¢
amMmunakom). 3meeBuK AOMMKEH BbITb CMOHTMPOBAH B CTanbHOM pame,
a BCSl KOHCTPYKLUA NMOABEPrHyTa ropsiieMy OLMHKOBaHWIO Nocrne
N3roToBneHus. ns ucnonb3oBaHUsi C aMMyUadHbIM XJ1aaareHTom
[omKeH 6bITb CHabXeH coeauHeHEM ANst NIPOAYBKM Ans
TexobCnyxuBaHusa Macna.

2.3 Uzonsauua: Mexay pesepByapoM W Hapy>XHbIMWU NaHensmu
[OMKHa BbITb pacnonoxeHa N3onauns 13 aKCTPyanpoBaHHOrO
nonucTupona. 3onaums gomkHa nmeTb TonwmHy 80 Mm no 6okam n
Ha KOHUax pesepByapa, 1 50 MM Ha AHULLE U BHYTPU KpbILLEK.

1.3. OnbIT: MNponssoanTenu, nogatoLume 3asskv Ha obopyaoBaHve B
[aHHON cneundukaumm, 4oMKHbI UMETb B NPOM3BOACTBE
CTaHA4apTHYI0 MOAerNb 3TOr0 U3Aennus, KoTopasi IPOM3BOAUTCH U
ncnonb3yetca He meHee 3 neT. [ponssoauTens JOMKeH
npegocTaBuTb AokasaTenbCcTBa TOro, YTo 3To obopyaoBaHue
ycneLlHo paboTano He MeHee YeM B 50 npuMeHeHusx, rae
MCMNonb30BasvChb TOT e XnagareHT U ykazaHHasi KOMNOHOBKa
CUCTEMbI HaKOMNSMEHNA 1 TasiHWUA Nbaa.

2.4 HapyxHble naHenu: HapyxHble naHenu, repMeTM3npoBaHHble
no BCEM CTblkaM, 06ecneymBaoT HeNpoHULaeMmsblii 4515 Napos
Gapbep v 3awmaoT nsonaumo. OHU cHabXeHbl AKCKIO3NBHON
CcUCTEMON 3almThl OT kopposumn BAC BALTIBOND®.

2.5 Kpbiwku: bnok(n) Tepmoakkymynstopa ICE CHILLER® ponxen
6bITb CHAabXeH CEKLMOHHBIMU U30NMPOBaHHBIMU KpbILLKaMM,
CHabXXeHHbIMY CUCTEMOW 3aLUUTbI OT KOPPO3nKn BALTIBOND®.

2.6 KoHTponb TonuwuHbl nbaa: Ha 3meeBunke JormkeH ObiTb
CMOHTMPOBAaH AaTYuK ANs OTKMIYEHNUS KOMNpeccopa XnagareHTa
nocrne nosiHoOro HakonneHus nbaa.

2.7 Bo3payLwwHbIn Hacoc: LieHTpobexHbIl pereHepaTuBHbIN
BO3yXOHarHeTaTesb A1 yCTaHOBKU Ha MeCTe MOHTaXa, NoAaloLLMiA
BO3lyX HWU3KOrO AaBneHust Ans nepemelumnsaHns sogpl. Hacoc
CHabeH norofo3alUuLLEeHHbIM BXOAHbLIM BO3AYLUHLIM (OULTPOM 1
npurogeH Ans paboTbl BHE MOMELLIEHUIA.

2.8 Pacnpepenutenb Bo3ayxa: Bo3ayx HU3KOro AaBneHns AOmKeH
pacnpegenaTbca Yepe3 MHorouucrieHHble nepdopunpoBaHHble NMBX
TpyoKM.

... because temperature matters




Tepmoakkymynsitopbl ICE CHILLER® pgomxHbi / / / / //
yCTaHaBNMBaTbCS Ha HEMPEepPbIBHYIO, MIOCKYHO U / _

POBHYIO MOBEPXHOCTb. YKMNOH NAUTbI HE AOMKEH
npesblWaTe 3 MM Ha 3 MeTpa AfMHbI - CM.
pucyHok: "HopMbl KOMNOHOBKK nsgenua”.
Wspenns gomkHel pacrnonaratbCa Takum
00pasom, 4Tobbl MeXxay HUMK 1 NpUNerarLLMMn
CTeHaMu OCTaBaricsl 4OCTaTOYHbIA MPOMEXYTOK
Anga nerkoro goctyna. Npun MOHTaxe HEeCKONbKNX
n3genvin pekoMmeHayeTcs MMHMMarnbHoe
paccTosiHue mexay ngenvamm B 50 cm.
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Mpv MOHTaXe B MOMELLLEHUSIX TaKkKe NPUMEHUMbI / ] .
onucaHHble Bbile TpeboBaHMs K BbipaBHUBAHUIO ik FE
n goctyny. M3penus cnefyeT pasmeLlaTb B6m3u /

OT CTOKa B MOMY Ha cry4aid, ecrnv ux notpebyetcs

OMOPOXHUTb. [N151 AOSMKHOTO MOHTaxa /

TpybONpOBOAOB HaJ pe3epByapoM OOSMKEH

ocTaBaTbCA NPOCBET He MeHee 1 meTpa. Ha

pUCYHKE BHM3Y NOKa3aH PeKOMEHAYEMbIV BEPXHUIN NPOCBET ANnd TepMoakkymynatopos ICE
CHILLER®. Korga nagenus gormkHbl ObITb YCTAHOBIEHbI B MOMELLEHUN, AOCTYN B KOTOPbIE
orpaHn4yeH, BO3MOXHa NnocTaeka Tepmoakkymynsatopos BAC ICE CHILLER® B pa3obpaHHOM BUAE.
MoHTax pa3obpaHHbIX n3genun notpebyeT NOMOLLM 3aBOACKOro NepcoHana Ans cbopku aToro
o6opyaoBaHuNst Ha MecTe yCTaHOBKM. [1ns nonyyYeHms JONONMHUTENbHOM MHpopMaLmun
obpawantecb B MecTHOe npeactasutenscteo BAC Balticare. [1ns kpynHbix npoektos BAC
npegocTaBuT TepMmoakkymynatopsl ICE CHILLER® gns YCTaHOBKW B U3rOTOBMEHHbIE HA MecTe
GeToHHble pe3epByapbl. Takoe npeanoXxeHne NpoayKunmM AeMOHCTPUPYeT AN3aiH U
yHuMBepcanbHocTb n3genun BAC. Korga TpebytoTcst 3aMeeBukn, NPOn3BOLACTBEHHBIE BO3MOXHOCTU
BAC no3BonsoT nsrotaBnmBaTtb 3MEEBUKM C pa3MepamMmn 1 KOHUrypaumsamm, HeobxoanmbiMu Ans
yOOBIETBOPEHMS KOHKPETHBIX TpeOOBaHMI N0 NPON3BOAUTENBHOCTU U MECTY YCTaHOBKW. NpoekT
GeTOHHOro pesepByapa A0MKeH ObiTb BbIMOMHEH KBANU(ULMPOBaHHBIM UHXXEHEPOM-CTPOUTENEM.
Ha pucyHke BHM3Y ykasdaHbl HOPMbl KOMMOHOBKM 3MEEBUKOB TEpMOakkyMynaTopos ICE CHILLER®.
Cunbl BblTanknBaHus, BO3HUKaOLLME MU3-3a pa3HULbl B NIIOTHOCTU Nba 1 BOAbl, TPebyroT
YCTaHOBKW Ha 3MeeBMKaMU MPWKUMHbIX YrOfKoB. OTO NpeaoTBpaTUT BCNIbiBaHWE 3MEEBUKOB B
nepeHarpémeHHowl cocTosiHuK. [NMpun KpynHbIX NpoekTax, rae Heobxoaumel 3meesukun ICE
CHILLER™, obpawantecb B MecTHOe npeactaButenbcteo BAC Balticare 3a nHdopmaumen no
BbIOOpY 1 pasMmepam N3genui.
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MopBoaka Tpy6onpoBoaos k TepMoakkymynsitopam ICE CHILLER® pomxHa NPOV3BOANTLCA B
COOTBETCTBMM C YCTAHOBIEHHLIMM HOpMaTMBaMn 1 pykosoactsamu. CoegMHEHNS 3MEEBUKOB B
N30enmm U3roToBfeHbl N3 OLMHKOBAHHOW CTanm 1 cHabXeHbl NasamMu Ansg MexaHu4eckom
COCTbIKOBKW.

B npoektax ¢ ogHMM pe3epByapoM Kaxkaasi napa KOJITEKTOPHbBIX COEANHEHWIA 3MEEBMKA AOSMKHA
BKITHOYATb OTCEYHbIN KnanaH, 4Tobbl n3aenmm Morno 6bITb M30SIMPOBAHO OT cUCTEMBbI. Ha pucyHke
BHM3Y NoKa3aHa KOMMOHOBKa KrnanaHoB Ansi 04HOro n3genus. PekomeHayeTcs BKNIOYMTL B
Tpybonposoa 6annacHyto NuMHUI, YTobbl cuctema morna paboTtaTb 6e3 Tepmoakkymynatopa ICE
CHILLER® B HacocHoit neTne. 3T0T Gaiinac MoxeT GbiTb BKIIOYEH B cxemMy TpybonpoBogoB NyTeEM
YCTaHOBKM TPEXXOAOBOIO / PEryNMPOBOYHOIO KnanaHa. QTOT KranaH MOXeT Takke
NCNorb30BaTbCs ANs YpaBeHs TEMNepaTypom rMUKOIs, BbIXOOSALErO 3 TEPMOaKKyMyIisiTopa.
CnenyeT yCTaHOBUTbL BEHTUNM TEMMEpaTypbl U AaBeHNs, No3BonsoLmne obneryntb
©anaHcupoBKy NOTOKa M ycTpaHeHue npobnem B cucteme. Mexay oTCeYHbIMM KranaHamu u
COeMHEHNAMN 3MeeBUKa HEOOXO04MMO YCTaHOBUTL NPEAOXPAHUTENbHBIN KranaH,
YCTaHOBJIEHHbIN HAa MakcuManbHoe gasneHne 10 6ap, YToObl 3aWUTUTL 3MEEBUKM OT
M30bITOYHOrO AaBfEHMs], BbI3BAHHOIO MMAPAaBMYECKMM paclumpeHmneM. NpengoxpaHnTenbHbIn
KnanaH JOmKeH cOpacbiBaTh AaBieHME B Ty YaCTb CUCTEMBI, KOTOpas CNocobHa KOMMNEHCUPOBaTb
pacLumpeHue.

NPEOYNPEXOEHUE: Cuctema gomxkHa BKOYaTb pacluMpuUTenbHbIA 6ak Ans KoMnNeHcauum u3ameHeHuin o6bema xuakocTtu. B
BbICOKMX TOYKaxX HACOCHOWN NeTNU AOMKHbI UMETbLCA BbINYCKHbIE OTBEPCTUSA afieKBaTHOro pasmepa AnsA yaareHus U3 CUCcTeMbl
3axBaveHHoOro Bo3sgyxa. B Tex cnyyasx, Korga HauBbICLULMMU TOYKaMMU HACOCHOW NeTnu ABNAKTCA TPyGonpoBoabl pe3epByapos, B
Tpy6onpoBoAbl Hag U3aenuMsaMuM Heo6XxoAMMO BCTPOUTL NPOAYBOYHbIE BEHTUIU ANA yAaneHUs U3 CUCTeMbl U36bITOYHOro Bo3gyxa.
Ha PUCYHKE BHMU3Y NOKa3aHa cxema C peBepCHbIM BO3BPATOM OJ1A HECKOJ1bKMX 6J'IOKOB,
YCTaHOBJIEHHbIX NapannenbHo. Mcnonb3oBaHue peBepCHOro Bo3Bparta pekomeHayeTca ana
obecneyeHus 6aJ'IaHCVIpOBKVI NOTOKa K KaXXaomy n3 6rnokoB. BmecTto 6aJ'IaHCI/IDOBOLIHbIX KIianaHoB
MOTryT ObITb MCMNONb30BaHbl OTCEYHbIE KanaHbl KaxXgoro onoka.

Korga yctaHaBnuBaeTtcs 6onbLIOe KONMYecTBO TepMoakkymMynstopos ICE CHILLER®, cuctemy
cnenyeT pasgenuTb Ha rpynnbl 6510koB. [locne 3Toro ot 6anaHCMpPOBKU Kaaoro 6rioka MoXHO
0TKa3aTbCHA M YCTAHOBUTb OO BanaHCUPOBOYHBIN KranaH Ha Kaxayto rpynny 6roKoB.
OTceyHble kKnanaHbl 4N n3onauMn nHAnNBMAyanbHbIX 6110KOB cneayeT yCTaHOBUTL, HO He
ncnonb3oBatb ANs 6GanaHCMPOBKM MNOTOKA rMMKONSA K GoKy.

SUPPLY GLYCOL
[ TO COOLING LOAD

d
RETURN GLYCOL RETURMN GLYCOL
FROM CHILLER
FROM CHILLER

l ! I ' I I I I l I SHUT OFF BYPASS /MODU- LEX] XXX ] LA XK X ] L XX 2]
VALVES LATING VALVE

[TTTTTTTT]

ICE CHILLER Thermal
Storage Unit

SUPPLY GLYCOL
TO COOLING LOAD

NmeeTca perynatop 3anaca, Boigatowmi curdan 4-20 mA. OToT perynaTtop cnegyet
MCNonb30BaTh AN1A OnpeaeneHns KonmMyecTBa Nbda B HakonuTene 1 anga npekpaweHns umkna
HakonneHus noaa. lNonHoe onucaHve paboTbl perynatopa NpUBEAEHO B PyKOBOACTBE NO
akcnnyataumm n o6cnyXmBaHuto.
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O6bI4HO B TepMmoakkymynsitopax ICE CHILLER® ncrnonb3yeTcs ANA 3awWunTbl OT KOPPO3Un U
3amep3aHng 25% (no Becy) NPOMBbILLIIEHHO MHIMOMPOBAHHbLIN PAaCTBOP ATUNEHITIMKONS.
MHrMbnpoBaHHbIN 3TUMNEHINNKOMb MPOMBILLIIEHHON MapKK cneunansHo paspaboTaH ans
npegoTBpaLleHnst koppo3un B obopyaosaHum OBKB u TennonepeHoca. UHrimouTopsl
NCNoNb3yTCS ANs NPeAoTBpaLLEeHMs pa3BUTUSA KUCITOTHOCTU pacTBOpa STUSEHTIMKONS U
3aLWNTbl METANNIMYECKUX KOMMNOHEHTOB B CUCTEME TEPMOaKKymynauun. HauHuswasn paboyas
Temnepartypa cucTeMbl AOSMKHa ObiTb Ha 3-4 °C Bbile TOYKM 3amep3aHuns rnukons. Touka
3amep3aHuns Ans cuctembl ¢ 25% (No Becy) pacTBOPOM 3TUMEHINIMKONA paBHa -12°C.

NPEOYNPEXOEHUE:

1. HeuHrM6upoBaHHbIN 3TUNEHIMUKosb 7] pacTBoOpbI 2. PacTtBOpbI 3TUNeHrnuKons HECOBMECTUMbI c
aBTOMOGUNbHbIX aHTU(pu3oB HE AOMKHBLI Ucnonb3oBaThCA OLIMHKOBaHHbLIMU cTanbHbIMU [eTansiMu. Moatomy
B o60pynoBaHUM ANsi TePMOAKKYMY ALK, Tpy6onpoBoAbl AN IMUKOMNA AOMKHbI ObiTb OLIMHKOBAaHbI

TOJIbKO CHapyXWu.

Mpwn paboumx Temnepatypax Tepmoakkymynsatopos ICE CHILLER®, 6nmskux k Touke
3amep3aHunsi, 06pa3oBaHNE HAKUMK U KOPPO3MS ECTECTBEHHO CBEAEHbLI K MUHUMYMY.
CnepoBaTenbHO, NOAroTOBKAa BOAbI MO 3TMM ABYM NapaMeTpam MOXET He TpeboBaTtbCs, nnm
TpeboBaTb MUHMMANbHOrO BHUMaHUS, €CNn Ncnosb3yemMas Boaa cama no cebe Bbi3biBaeT
Koppo3uto. [Insa KOHTpONs 6MONOrM4YEeCcKoro 3arpsa3HeHms MoXeT NoHagobuTbes duoumg Ans
npenoTBpaLLeHns pas3BUTUS XKene3obakTepun nnu opyrnx MMKpoOOpraHn3amMoB. [ns nonyyeHus
KOHKPETHbIX peKkoMeHaaLmMn 06paTUTECh 3a KOHCYNbTaLMEN B yBAXXAEMYH MECTHYH KOMMAHMIO MO
MOArOTOBKE BOAbI M COOMOAANTE yKa3aHHbIE HKE HOPMATUBBI:

pH or7,0809,0 (M
XKecTkocTb no CaCO3 ot 30 go 50 mr/n
LLlenoyHocTb no CaCO3 500 mr/mn makc.
O6LLee KONMMYECTBO pacTBOPEHHbIX TBEPAbIX BELLECTB 1000 mr/mn makc.
Xnopwapl 125 mr/n makc. B nepecyete Ha Cl
CynbdaTtbl 125 mr/mn makc.
OnekTponpoBOAHOCTb 700 uS/em npn 0°C @
MpumeyaHus:
1. Boga c pH 8,3 unu Bbiwe notpebyeT nepuoanyeckon naccmeaumnm 2. OnekTponpoBoAaHOCTb He Bbiwe 700 uS/cm npu 0°C BaxHa Ans
OLMHKOBAHHOW CcTanu Ans npegoTtspalleHusi obpasoBaHus "Genow npasunbHol paboTbl KOHTpornepa konuyectsa Nbaa ICE LOGIC.
pPXaB4MHbI" -  HAKOMMEHUS Ha  OLUMHKOBAHHbIX  CTanbHbIX

NOBEPXHOCTAX 6eﬂbIX, BOCK006pa3HbIX NPOAYKTOB  KOpPpO3uu

UMHKa, He obnagaroLmnx 3aLuTHBIMU CBOMCTBaMU.
Ecnn ans obecneveHns NonHoM Npon3BoanTenbHOCTN TepMmoakkymynsaTopa ICE CHILLER® B
cucTeme npomnssoamTca obpaboTka BoAbl, OHA HE AOMKHA N3MEHUTb TOYKY 3amMep3aHns BOAbI.

[n§a 3aWmTbl N30ennsa 1 CBsI3aHHbIX ¢ HUM TpyBonpoBoAOB HEOBXOANUMO NPUHSATL MEPbI MO KX
3aluTe oT 3aMep3aHus. HeobxoomMmo oTcnexuBaTb NOTEpU Tenna v M3onMpoBaTh BCe
CBsi3aHHble ¢ n3genuem Tpybonposoabl. CMoTpoBas Tpyboka, opraHbl yrpaBrieHust U ONUUOHHbI
AaTyMK KOnm4yecTBa Nbaa AOMKHbI ObITb MPOBEPEHbI HAa NOTEepU Tenna u N3onupoBaHsl. B
XONOAHY NOroAy ocyllaTb U3Aenme HeT Heo6Xo0AMMOCTU. 3amep3aHne 3MMON codepKallleincs B
n3genuu Boabl He NOBpeauT 3MEeeBVK UM caMo U3aenue.

Baltimore Aircoil
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Mepenag paBneHus

Tepmoakkymynatop ICE CHILLER® paccymMTaH Ha HU3KUI Nnepenag AaBrneHus. 3HavyeHus
nepenagoB AaBneHus Ans pasnuyHbIX CKOPOCTEN NOTOKOB U Arsi anbTepHaTUBHbIX XNagareHToB
MOXHO MONy4MTb, 0OpaTUBLLNCL B MecTHoe npeactaButenscTeo BAC Balticare.

MFapaHTum

Mpocum cBepATLCSA C COOTBETCTBYIOLIMM OrpaHuyeHnem rapaHTUMHbIX 0653aTenbCTB,
[AENCTBYIOLLMM Ha MOMEHT NPOAaXW/MOKYMNKN AaHHbIX U3Oenuii.

1IadoLsuAn/ieonda

... because temperature matters @
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