CEPUA AIREUROPE
MOAYNbHLIE XOJIOOWNBbHLIE LEHTPOI
“DOMINO”
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ENERAL  CLIMATE = 310 MexayHapogHas

Kopnopauua  ocHoBaHHag B 2002 rody

B JloHpoHe.General  Climate 3aHMMaeTcs
pa3paboTkon,  NMPOM3BOACTBOM U AWUCTpUOYyUMel
0bopyaoBaHNs AN BEHTUAALMMN U KOHAMUMOHVUPOBAHMS
BO34yXa.
OMbIT M 3HaHWA HaWWx COTPYOHUKOB, 3(PdeKTUBHOE
ynpasneHve n KOMMbloTepu3aLms obpasytoT
GnaronpusTHble YCIOBMSA ANs Ka4eCTBEHHOMO Tpyaa.
rMbKoCTb NHXEHEPHO -KOHCTPYKTOPCKMX peLueHnn
B COYETaHWM C  COBPEMEHHBIMU  TEXHOMNOMMSMU
CO3[al0T MPEBOCXOAHOE MO KAaYeCTBY W TEXHUYECKMM
XapakTepucTkam obopyfoBaHve, OTBeYaloLLee 3anpocam
CambIx TpeboBaTeNbHbIX 3aKa3yMKOB.
Knumatmueckas texHuka General Climate obpabatbiBaet
BO34yX B  Pa3NMYHbIX  Yrojkax — eBpoa3naTckoro
KOHTMHEHTa.

cHoBHOM  uenbio  General Climate saBnsetcs

CO3[aHMe  BbICOKOTEXHOMOMMYHOMO  NPOMAyKTa,

KOTOPbIA MO Ka4ecTBy W CBOMM TEXHUYECKMM
BO3MOXHOCTAM NPEBOCXOAMN Obl CYLLECTBYIOLME aHaNnoru,
HO He Bbi3blBan Obl OLLYLLIEHWSA HEAOCTYNHOCTU. KoHUenums
OpeHpa Halna oTpaxeHue B Ha3BaHum “General Climate”.
CoyetaHue “General” = obOWMI, @ 3HAYUT, CO3AAHHbLIN ANs
obuiectea “Climate” — aTmMocdepa, komdopT 1 ynobcTso.
Tak e, Kak [aBHO 3HakoMble Ham “General Motors”,
“General Electric”, cosgaHHble ins obuecTsa, HO OCHOBHOM
KOHLIENUMen, KOTOPbIX ABNATCA:

* HAAEeXHOCTb;
* ynobcTBO;
* [OCTYMHOCTb.

Momnmo 3Toro, “General” o3HavaeT ellle 1 rMaBHbIM, a,
CNefoBaTeNlbHO, CTPEMALLMIACAYNPABNAT, [N1aBEHCTBOBATH
1 ObITb NEPBBIM.




Domino.

PeBOo/IOLMOHHOE pelleHUe KOMMNOHOBKMU
XONOAUNbHOIrO UeHTpa U3 Mmoayneu
MOHO6J104HbIX XOJIOAWU/IbHbIX MAWWH.

NOBEXAOAEM NMPOCTPAHCTBO. JIOMAEM CTEPEOTWIbI.

Domino - npekpacHbIi NPUMEP KOMMIEKCHbIX HAay4YHO-UCCea0BaTeNbCkux pa3paboToK KOMMaHWM no Co-
BEPLUEHCTBOBAHMIO, Kak 6a30BbIX MOAENEN XONOANbHbLIX MaLLVH, BK/OYAs MX OMUMK 1N akCeccyapsbl, Tak 1
npoLlecca npon3BoAcTBa Ha OCHOBE UHAYCTPUaNM3aLUmMm 1 yHUGUKaLMN OTAESbHbIX Y3/10B 1 3/IEMEHTOB 060-
pynoBaHus, 4To oGecrneyrBaeT CoKpaLleHne CPOKOB U3roTOBMIEHMS 1 NMOCTaBKM 3aKasyumky B COOTBETCTBUM C
OGbICTPOMEHSIIOLLIMMUNCS 3anpocamMm pbiHKa.

MyK nHayCTprann3aumnm - 3TO COKpaLLEHME YACTA NIEMEHTOB U Y3/10B, MCMOb3YEMbIX B PA3/INYHbIX MO MOLL-
HOCTUM KOHEYHbIX NPOAYyKTax, T.e. yHUdukaumsa nagennin TunopasmepHoro psaa. Takor nooxon rapaHtupyer
HanMyne Ha cknaae 6a30Bbix MOAENEN, 4TO, B CBOIO o4epenb, obecneymBaeT NOCTaBKy 3aKka3ymKy B KpaT-
yariLume Cpokn (MeHee AByX Hedesb) Noboro Habopa 13 6a30BbIX MOAENEN, a TAKXKe rapaHTUPYeT BbICOKOE
KQ4eCTBO M HAZEXHYIO paboTy XON0AUBHOMO LEeHTPA.

Bce aTo pocTturaetca 6e3 notepu pasHoobpasus B Beibope MoAenel, X UCNOSIHEHNS 1 akCeccyapos, npu

NMPOEKTUPOBaHNN XONIOOAUBHOIO LUEeHTPa Ha 3adaHHYK X0/1040Mpon3BOANTENIbHOCTb, YeM BCeraa noaoxu-
TeJIbHO OTNIn4aINCb N3OeNNs KOMMNaHUn.

Dormirad

Peannayet BCce MeUThHI.
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Domino.
PooxeHue XonoausbHbIX MalWWH
C HoBou ¢dunocoduen.

Domino - HoBeWwwniA TUNopa3MepHhblin psg, 6a30BbIX MoAyNen N3 arperaTHbIX NapOKOMMNPECCUOHHbIX X010~
OMNbHBIX MaLLVH C BO3AYLLHbIM OXNaXAEHNEM KOHAeHcaTopa, NpefHasHaqyeHHbIX A1t HAPYXXHOW YCTaHOBKM.
Kaxnaplin 6a30Bblii MOAYNb 060PYA0BaH OCEBBIMU BEHTUIATOPAMU W TaHAEMOM CNUPasnbHbIX KOMNPECCOPOB.
B kayecTBe xnagareHta ncrnonb3yetcs xnanoH R410A.

3a cyer MPYIMEHEHNS HOBEWMLLMX TEXHUYECKMX pa3pa60TOK Domino umeeT Hauny4ywmne sHepreTnHeckne n
aKyCTU4eCKune aKcrlyataunoHHbIE NokKa3aTesii Nno CpaBHEHMIO C aHasioraMmu, npeacTtaBeHHbIMU Ha PbIHKE.

Nnoa EAVNHBIM YINPABJIEHUNEM.

Lna akcnnyatauum Domino B pexxunme “xonof” BepxHuii npeaen AonycTMMOn TemnepaTtypbl HApy>XHOro BO3-
nyxa coctaensieT 48°C. Bo3MOXHbI BapMaHTbl UICMOJIHEHMS (BEPCUN): TOSIbKO X004, pesepcusHas (THY), MHO-
rodyHkumoHanbHas (06cnyxmBaioLLas CUCTEMbI KOHONLMOHMPOBAHNS BO34yXa, OTOMIEHNS Y FOPsiyero BoAo-
CHabxeHus), a Takke Ans ABYXTPYOHbIX 1 YETbIPEXTPYOHbBIX CUCTEM KOHAMLIMOHMPOBaHKS Bo3ayxa. Bepcuu, B

CBOIO o4epenb, NoOAPa3aenstoTCs Ha “CTaHaapPTHYI0”, “BbICOKOI(MMEKTMBHYIO” 1 “ManoLyMHy0”.

MopaynbHble xonogunbHble ueHTpbl (MXL) Domino 6a3upytoTcs Ha 5-Tu 6a30BbIX MOAYNSAX, KOTOPbIE MOMYT
MCMNONb30BaTbCS Kak CAaMOCTOSITENIbHO, TaK U B Pa3/IMYHbIX CO4ETaAHMAX APYr C APYroM B KonnyecTse Ao 12-tn
eavHuL, (obLee KoNMYeCcTBO BO3MOXHbIX BapMaHTOB KOMMNOHOBKM 6onee 120-Tu). [lnana3oH xono[0nponsBo-
anTtenbHocTn ogHoro MXL, npoctupaeTtca ot 40 kBT go 1200 kBT 1 6onee.

MXL, Domino KOMMNOHYeTCA B MNPOU3BOJSILHOM MOPSAKE W3 OTAENbHbIX MOAYNEA Ha 3adaHHYo
X0J1I04,0MNPOM3BOANTENBHOCTbL MO NMPUHLLMIMY, CXOXEMY C PAaCCTaHOBKOW MrPOBbIX GULLEK 0BLLEN3BECTHOW
nrpbl “loMnHO”, 4TO 06ecneymBaeT LWMPOKYI0 MaHEBPEHHOCTb NPU NPOEKTUPOBAHMUM 1 PEKOHCTPYKLN
30aHUS.

B03MOXHOCTb MCMob30BaTh B 0gHOM MXL, paznunyHelie moaynun, no3Bonset Hanbonee TO4HO BNMcaTbCs B
YCJI0BUS peluaemMon 3afa4qm, aHasormyHo TOMyY, Kak NOPTHOM NOATOHSEeT KOCTIOM Mo Gpurype KineHTa, 4106 OH
ny4qwle cungen.

B MXL, Domino ncnonb3yetcs psg, HOBENLLMX TEXHUYECKNX PELLEHMIA, HA KOTOPbIE MOSlyY4eHbl MEXAYHAPOa -
Hble NaTeHTbl. OTK pa3paboTKu SBUIMCH PE3YSILTATOM NPOAOJSIKUTESNbHBIX HAYYHbIX UCCNENOBAHWUIA, B KOTOPbIE
drpMa NOCTOSIHHO MHBECTUPYET 3HAYMTENbHYIO YacTb CBOEW NpubbiIv OT ToBapoobopoTa.

www.generalclimate.ru

G=ENERAL
CLIMATE






Pan npeummywects Domino -
naeanbHoe peweHue Anfd
60/IblLIMHCTBA 0O6BbLEKTOB.

MHO>XECTBO MNMPEMMYLLECTB B OAHOM U3AOEJTNN.

YnoBNeTBOPEHNE NOTPEOHOCTEN 3aKa3ymKka B NPOMbILIIEHHOM MacluTabe

XonoaunbHble MaLLVHbI CPeAHEN 1 BOMbLION MOLLIHOCTU KaXabli pa3 Npou3BOANINCH MO, KOHKPETHbIN 3akas
nokynatenei. C BHegpeHnem B npomnsBoactso Domino koMnaHust oxBaTeiBaeT 60JbLLION 06bEeM 3TOr0 CEKTO-
pa NocpeacTBOM MOAY/bHON KOHLIENUMK, MO KOTOPOI 6a30Bble N3AENUSA NPON3BOAATCS Ha cknag 6e3 yyeta
KOHKPETHOr0 3aKka3a, 4To 06ecrneynBaeT BbICOKYIO NMOKOCTb MPOM3BOACTRA.

CokpallieHine CPOKOB NPON3BO/CTBA

Mpon3BoAcTBO MoAy/nei BO3MOXHO Ha cknag 6e3 npuBA3KM K KOHKPETHbIM 3akasam. TakoW noaxo
obecneynmBaeT KoMmnaekTauuio U OopaboTky KOHKPETHOro 3akas3a M3 roToBbiX 6a30BbIX M3OeNuii B
KpaTyanwnii cpok, He NPeBbIAOWMIA ABYX HEOEb.

Dormirad

PewwnT BCe Bawwm npobnemsi.
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Bbicokas aHepretuyeckas 3P eKTMBHOCTD

Bce 6a3oBble MOAyNM KOMMNIEKTYIOTCS ABYMS CrpasibHbIMKU KOMMpeccopamu, 06beaMHEeHHbIMY B TAHAEM,
Nno3TOMY arperaTbl COOTBETCTBYIOT HAaMBBICLLMM KjlacCaM Mo SHepreTnyeckorn 9p@PekTMBHOCTU U CE30HHBbIM
rnokasatesnsm no aHepronoTpebneHuto (ESEER n IPLV) B Te4yeHne Bcero BpeMeHun akcnayaTaumm. 9710 Takke
obecneynBaeT ObICTPOE perynnpoBaHme Npon3BoANTENLHOCTU B COOTBETCTBUN C UBMEHEHUSIMIN NOTPe6 -
HoCTel obbekTa.

MomnMo cTanpgapTHOWM BEpCUM, KOMNaHUs NpeanaraeT BblcokoaddekTBHoe ncrnonHeHne (HP), kotopoe
OT/IM4aEeTCs OT CTaHAAPTHOr0 YBEIMYEHHBIMU padMepamm TeNI00O6MEHHNKOB Ha MOAYSIX U MCMOJIb30Ba-
HMWEM HOBEMLLVX TUMOB BEHTUIATOPOB CO CreLvanbHO reoMeTpurein npoduns nonatok, obecneymsaioLLein
CYLLLECTBEHHOE CHUXEHME aHepronoTpebneHus. Kpome Toro, npyMeHeHne 3anateHToBaHHoro “CmeLuaHHo-
ro paumoHanbHoro oxnaxaerua” (“Hybrid Smart Cooling”) no3sonsiet Ha 40% yBenn4UTb SHEPreTUHeCcKyto
3P PEKTMBHOCTL 6HA30BbIX MOAYIIEN.




CHuXeHne wyma

MpuMeHeHne HoBelLWwen KOHCTPYKLMN BEHTUNATOPOB CO CneuynanbHbiM NpodunemM 1onacten, CHUXaLWmMm
3aBUXPEHMS BO3AYLLHOMO NOTOKA, @ TakXe Jlyyllen Ha pbiHKe 3BYKOU30NAUMU CNvpanbHbiX KOMNPEeCcCOopos,
obecneynBaeT ManoLyMHbIM BEpPCUsiM Domino yHUKanbHblE aKyCTUYECKUE XapakKTEPUCTUKMN.

Kpome TOro, BO3MOXHOCTb CBOOGOAHO BapbMpOBaTb OTAE/bHbIMU OA30BbIMM MOAYISMU MO3BONSET
npoekTuposatb MXL, B COOTBETCTBUM C aKyCTUHECKUMYM OCOOEHHOCTAMU MECTa YCTAHOBKM.

Mo cpaBHEHVIO C TPAAMLMOHHBIMUK XOJIOAUIIbHBIMU MallMHAMK TaKOW Xe XO0n040MNpPOV3BOAUTENIbHOCTHU
Domino o6ecneynBaeT CHUXEHNE YPOBHS LLIyMa BO BCEX aPXUTEKTYPHbIX PELLEHUSX.







Domino.
WaeanbHaAa 3KcnayaTauusd,
MUHUMAJIbHbIe BbIGPOCHI.

BepeXXHoe OTHOLLBHNE K OKPYXalOLLEel cpese

Hnskoe copepxaHue xnagareHta u BbicOKas aHepretmyeckas 3bdEKTMBHOCTb NpM aKcnayaTaumm
Cnocob6CTBYIOT CHMXeHU BbibpocoB CO: B atmocdepy. Tak npu npoussonctse 1 kBT.y xonopa B
cTaHgapTHoi Bepcum Domino (ST) akBuBaneHTHbIn Bbibpoc CO: B atmocdepy coctaenset 100 r, B
BbICOKO3bdEKTMBHOM ucnonHeHun (HP) - oH cHuxaeTca o 90 r, a npy mMcnonb3oBaHmm "CMeLlaHHoro
paumoHanbHoro oxnaxgaeHua” ("Hybrid Smart Cooling”) - He npeBbilwaeT 65 1.

MOHMKEHHOE cofepXKaHne XnaaareHTa

KonnuyecTtBo xnagareHta B kaxaom moayne Domino orpaHnyeHo 1 cooTBeTcTBYeT anpekTuee Ne 842/2006
EBponapnameHTa n EBpocoBeTa no KOHTPOJIO COAEPXaHUS XnafoHa B XONOANbHbLIX KOHTYpax. Domino He
TpebyeT NOCTOSIHHbIX MPOBEPOK U KOHTPOJIS.

HYTOBbl BEPEYb OKPYXAIOLLIYIO CPELY

JdkBuBaneHTHaa amuccusa CO2 B aTmocpepy Ha KBT.4 Npon3BOANTENBHOCTH
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icknio4uTenbHaa HafeXXHoCTb

BenvkonenHaa TexHonorus npon3BoacTBa, Hann4dme HeCKOJIbKUX KOMMNpeccopoB w” CTyI'IeHeI7I
perynnposaHnga Npon3BoanTesIbHOCTH, I'I0£l,60p KOMMIEKTYOWMNX N BbICOKOKa4YeCTBEHHasa KOHCTPYKUUSA - BCe
3TO rapaHTUPyeT BbICOKYIO 3KCrJlyaTauMOHHYIO HaAeXXHOCTb.

Kaxpabii 6a30BbIi MOAYMb OCHALLEH COOCTBEHHBIM MUKPOMPOLLECCOPOM U LUUTOM YMNPaBieHUs, YTO
MO3BONSIET €MY HE3aBMCUMO GYHKUMOHMPOBATb B 3a4aHHOM PEeXMMe Aaxe B Cryvyasix MOJOMKWU OPYrux
MoAynen nav BCen CUCTEMbI LLEHTPaaM30BaHHOIO ynpasneHns. MoaynbHas KOMMNOHOBKA MMEET peLuaioLlee
3HauyeHue, ecnu Heobxoommo B MXL, umeTb 3amac no xonogonpous3BoaMTeENbHOCTU. B aTom cnyyae
[OCTAaTOYHO YCTAHOBUTb OAWH [OMOJIHUTENbHbIA MOAY/b, YTOObI rapaHTMpoBaTb TPebyemblii 3anac Mo
MOLLIHOCTW BCEW CUCTEMBI.

DOMINO: AOCTATOHYHO OA4HOIo AOMNOJIHNTEJIbHOIO MOAVYJ14,




MpocToTa B aKcnayaTauum

PacnonoxeHve KoMnoHeHToB Domino CKOHCTPYMPOBaHO TakMM 06pa3oM, 4To obecrnedynmBaeT CBOGOAHbLI
0OoCTyn u o6CnyxuBaHve 3/eMEHTOB [axe nMpu ycTaHoBKe (MPUCTbIKOBKE) 6a30BbiXx MoAaynei
HEeNnocpeaCcTBEHHO APYT K Apyry.

KomnoHeHTbl, Tpebywowme 6onee yacToli kKannbpoBKM 1 0OCYXUBAHWS, TakMe Kak KianaHbl U GUbLTPbI,
pacnosioXeHbl TakKMM 06pa3oM, YTOObI X MOXHO OblSIO Ierko AOCTaTb.

Bbicokuii ypoBeHb MHAYCTpUanMsauum n ynudukaumm anemeHtos MXL, o6ecneurBaeT noctaBky 3anyacTem
B KpaTyanllme CPOKM 1 CYLLLECTBEHHO YNPOLLAET PEMOHTHbIE PABOThl MO 3aMeHe JIHOro 3NeMeHTa.

YTOBbl OBECMNE4YNTb TPEBYEMBbIV 3AMNAC CUCTEMBbI.




BbICOKMIn ypOBEHbL 6€30MacHOCTH

Domino oTBe4aeT cambiM CTpOrnm TpeboBaHnsM 6e30NacHOCTU. [BYyXABEPHbIV SNEKTPOLLUT rapaHTupyeT
ypoBeHb 3alnTbl IP 66, KOTOPOMY HE COOTBETCTBYIOT OObLUNMHCTBO XON0AUIbHBIX MaLLVH, NPeACTaBI€HHbIX
Ha PbIHKE.

OCHOBHbIE 3M1eMEHTbl HaAEXHO 3aLlMLIEHbl 1 HEe UMelT CBOOOAHOMO A0CTyrNa B GO/bLUMHCTBE BO3MOXHbIX
BapuMaHToOB KOMMOHOBKM MXL]. Domino He Tofibko 6e3onaceH ana padoTaloLlmx Nno6amM3ocT Noaen, HO 1
HaOEeXHO 3alMLEH OT HECAHKLMOHNPOBAHHOIO NMPOHNUKHOBEHMS.

MpumeHeHHas V-obpa3Hasi KOHCTPYKUUS TEenI00OMEHHMKOB MPefoXpaHsaeT MX OT HebnaronpusiTHbIX
NMOroAHbIX YCNIOBUIA, BKIOYAS rpaj.

Apg P66




CBbite 120 BO3MOXHbIX KOMOMHALUWMU:
npumep rubkocTu U rnpeuMmylecTBa
MOAYJZIbHOIrO MpuHUMNA.

MoaynbHbli TPUHLMAN

Brnarogaps MHOXeCTBY BO3MOXHbIX KOMOUHaumii (6onee 120) Domino MOXET NMPUMEHSATLCS B CYLLLECTBEHHO
OTJINYHbIX APYr OT Apyra KOHAMLUMOHMPYEMbIX 06bekTax. B cocta MXL, MOryT BXoAuTb MOAYM PA3/INYHOIO
VICTOSIHEHUSI, HAaNpUMep, 4YacTb OObIYHbIE XONOAUIbHbIE MaLUVHbLI, a Apyras 4acTb - PEBEPCUBHbIE
XoJioausibHble MalluHbl ¢ pexumom THY. Mpaktnyeckn Domino mMoxeT 6biTb aganTUpoBaHO nof, nobble
TpeboBaHNs CUCTEMbI XOJI040CHAOXKEHNS.

[MOKOCTb

Domino nerko MoxeT 6bITb aAanTMpPoBaH K POCTY HArpy3kn B CUCTEME MyTeM YCTAHOBKM OOMOSIHUTENbHbIX
moaynen B MXL,.

KomnakTHOCTb

Domino 3aHMMaeT MeHblUue naowagn noA XONOAWSbHbIA LEHTP, MO CPaBHEHWIO C TPAAULMOHHBIMUN
peLLeHNsIMY Tako Xe X0JI040NPON3BOAUTENBHOCTH, YTO OOYCIOBIEHO IBYMS MOMEHTAMU: KOMMAKTHOCTbIO
cob6CcTBEHHO 6A30BbIX MOAYNEN, @ TaKKe BO3MOXHOCTbIO KOMMNOHOBKM MXL| nyTeM npucTbikoBke monynen
Opyr K APYry C TPex CTOPOH, UCK/Yasi CTOPOHY C PaCMOIOXKEHUEM 3JIEKTPUYECKOrO LWMTa U TPYOHbIX
noABOOOK.

MpocToTa nepemeLLeHNit 1 MOHTaXa

Bnaropapsi KOMNakTHOCTU U AMCKPETHOCTUM KOoMMoHeHToB MXL, Domino mMoxeT [OCTato4HO MPOCTO
TPaHCNOPTUPOBATLCHA K MECTY YCTaHOBKW, BKJIOY4As MCMNOMb30BaHME rpy3oBOro nudra nas nogbema B
MHOFO3TaXHOM 34aHUN.

Apantauus K no6biM YCIOBUAM

Domino npekpacHo aganTupyeTcs K 1t0ObIM YCIIOBMAM MeCTa BO3MOXHOW YCTAHOBKM XON0AUIbHOMO LIeHTpa.
O6nanas BbICOKOW yaAeNbHOM MNOTHOCTBIO XOJTI0A0NPOU3BOANTEIbHOCTU HA €ANHNULY MOLLAAN, 3aHUMaeMOol
MXLl, Domino No3BoONSIET HANTU OMTMMAbHOE PEeLUeHNEe KOMMOHOBKM XOMOAUBLHOIO LEeHTpa B noboii
CNOXHOW CUTyauunu.
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HoBeuwme TexHMYecKue peweHus,
Ha KoTopbix 6a3upyetca Domino,
3alMieHsbl paaoM MeXAYyHapOAHbIX
NnaTeHToOB, 4YTO noaTBepxaaeT

YHUKANIbHOCTb 3TOW pa3paboTku.

FOPOOCTb HAYYHO-TEXHUYECKOW NMOJIUTUKN

TemaTtuka naTeHTOB KOMNaHUK:

[MpOMBILLNEHHbIV AN3aliH.

EpvHaa cuctema ynpasneHmns MXLL.

MpocToTa pPeKoHCTPYKUuuu. BO3MOXHOCTb HEMOCPEACTBEHHO Ha MecTe ycTaHoBku MXLL nerko
TpaHchopmupoBaTb 060N BXOAAWMI B HEFrO MOAY/b U3 OAHOIO VUCMOMHEHUs (Bepcun) B Apyroe,
HanpuUMep, YNCTO XONOAMNbHbIN arperat B peBepcuBHbIi (THY).

"CMeluaHHOro pauuoHanbHoro oxnaxaenusa” ("Hybrid Smart Cooling™). Bnarogapsi BHegpeHuto
HOBOro TexHuyeckoro peweHus "CmellaHHOro paumoHanbHoro oxnaxaexuus” (panee CPO)
X0J100NPON3BOANTESNIBHOCTbL N 3HEProadPEKTUBHOCTL NAPOKOMMPECCUOHHBLIX XONOANSbHbLIX MAaLUUH
C BO3AYLUHbIM OXNlaxaeHneM ysenmynsaetcs Ha 40% npu NPOYMX OCTaNbHbIX HEM3MEHHbIX YCIIOBUSIX.
"CMellaHHOro paumoHanbHoro oxnaxpgenusa” ("Hybrid Smart Cooling”). MNMpumeHeHne CPO
no3sonseT yaBoutb 3OdEKTUBHOCTb YyTUAN3AUUN Tenna KOHAEHCAUMW Ha ra30BOW JIMHUW Mnocne
komnpeccopa (Bepcusi D) ¢ 35% 0o 70% un HarpesaTb BOAY [N CUCTEMbI FOPSIHErO BOAOCHAOXEHUS [0
65°C v BbILLE.

"CmelwwlaHHOro paumoHanbHoro oxnaxpenusa” ("Hybrid Smart Cooling”). Poct sHeproad-
dekTnBHOCTM OT NpuMeHeHnst CPO cnocoBCTBYET CHMXEHMIO LyMa OT paboThl XON0ANABHON MaLUUHbI.
OHepreTuyecku 3Pp@PeKTuBHbIe BOASIHbIe aKKymynaTopbl. Pa3paboTaHHble BOASHbIE
aKkKyMynsTopbl NO3BONSAIOT HakanameaTtb Ao 50 kBT.y xonopa B kaxapix 1000 n Boapl TeMnepatypoii
7°C, 4TO 06ecneymBaeT poCT NPOM3BOAUTENBHOCTU XOIOAMNAbHOM MaLLnHbl A0 50%.

YTunusaumsa Tensa HapyXHOro BO3Ayxa A Harpesa npuTto4yHoro. B pexunme THY
OCYLLECTBNAETCS HarpeB NPUTOYHOrO BO34yxa B KOHAMLMOHEPE 3a CYET Tenja HapyXHOro Bo3ayxa,
4YTO MO3BOJSISIET OTKA3aTbCsl OT TPAOULMOHHbLIX CUCTEM YTUAM3AUUM Tenna BbITSXKHOMO BO3Ayxa U
YBENNYUTb KO3 PULMEHT npeobpasoBaHns aHeprum Ha 40%.
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[TPOMBILLSIEHHbIA AN3aNH

KoHcTpykuma Domino 3awmuieHa nNaTeHTOM Ha MPOMbILLIEHHbIM 06pasel, YTO He MeHee BaxHO Ofs
Ka4yeCTBEHHOW XapakTepPUCTUKN N3OENNS Ha PbIHKE, YEM 3anaTeHTOBaHHAsA CUCTEMA €AMHOr0 ynpaBieHus.
MakcumanbHO KOMMNakTHble pa3Mepbl, KOTopble ObiM AOCTUTHYTHI Gnarogapst V-06pa3Holii KOMMOHOBKU
BO3[YLUHbIX TEMI00OMEHHUKOB M BHYTPEHHEMY ONTUMaJIbHOMY Pa3MELLEHMIO BCEX OCTaJIbHbIX 3/IEMEHTOB,
OTpaxatoT BbICOKYIO 9P DEKTUBHOCTb N3AENUS.

Kaxxabln 6a30BbIi MoAyib Domino 3anpoekTupoBaH Tak, YTO BCe rmapaBanyeckmne nogkno4eHns HaxoasaTcs
CO CTOPOHbI 3NIEKTPUHECKOrO LUTA, U3-3a YEro K KaxaoMy MOAY/O C 60 U3 oCTanbHbIX TPEX CTOPOH
MOFyT MPUCTLIKOBLIBATLCS Apyrve MOAyan. Takoe pelleHue mno3BonseT komnoHoBatb MXL, Hanopmo6ue
ek 06en3BecTHON Urpsl "JoMUHO".

Kaxabin Mmogynb MeeT onpeneneHHbIi Ko, pacnofioxeHms B cTpyktype MXL, KoTopblil, B CBOIO o4epenp,
Takke WMMEET Kakyl-nmbo CBOK OMNpefeneHHyl Bepcuio. bnaropapsi BbICOKOW yHUbUKALMU U3Oenuii
Domino paxe nocne moHTaxa Bcero MXLL, npyu HE06Xx0AMMOCTM, BO3MOXHA 3aMeHa MOy OAHOW BEPCUN
Ha apyryto 6e3 Kaknx-nnbo cyLecTBeHHbIX 40Pab0TOK BCEN CUCTEMBI.

Mpumepsbl pacctaHoBkn mogyneit B8 MXL, Domino

TMapaBnieckne NoAKIIoYeHUs
OCYLLECTB/ISIOTCS CO CTOPOHbI
anekTpolTa

3nekTpowmt

]
]
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Domino nerko apgantupyeTca K Jobbim
nepemeHam Ha obcnyxuBaemom obbekTe.

EnuHas cuctema KOHTpONs W ynpasnieHus

Cepauem Domino siBnseTcs eanHasi 3NeKTPOHHas cucTema KOHTpons v ynpasneHus. B MXL, moxeT 6biTb
YCTaHOBMEHO A0 12 6a30BbiX MOAYNElN PasfIMYHOro VCMONHEHUS, HAMPUMEP, YacTb YMCTO XONOAUSIbHbIE
MallVHbl, a Apyras 4acTb - PeBepCuBHbIe C pexnmoM THY, npu aToM paboTa Kaxaoro U3 ycTaHOBIEHHbIX
Moaynein GygeT CTPOro apanTMpoBaTbCsl CUCTEMOW YMpaBiieHWs K TeKylWuM noTpebHOCTSM
obcnyxrBaemMoro oobekTa.

EnonHas cuctema KOHTPONS OCYLLECTBASIET ynpaBfieHMe BCEMU MoAynsmu, Bxoaswmmm B MXL, Tak, kak
6yaTO BECb KOMMJIEKT ABNSETCSA OOHOW eANHON XON0AWNBHOM MaLLVHON, faxe ecnv Bxoaswimne B coctas MXL],
MOAYN HAXOAATCS HA 3HAYUTENBHOM PACCTOSIHUW APYr OT Apyra.

EnvHasa cuctema KOHTpOns v ynpasieHns 3anpoekTnpoBaHa TakumM 06pa3om, YTO He3aBUCKMas KOPPEKTHas
paboTa oTAenbHbIX MOAYEN, T.€. BbINMOJHEHNE NMU OCHOBHbIX Pabounx GpyHkUMiA, GyaeT npoaoixkaTbCs Aaxe
B CJly4ae BblxOAa M3 CTPOS (MOSOMKM) OTAENbHbIX APYrMX MOAYNEen, Uan gaxe B Ciyvyae NnojoMKuM camon
€ANHOWN CUCTEMBbI YNPaBAEHNS.

B cBs3u ¢ TeMm, 4To B DOmino kaxablii Mogy/b MOXEeT paboTaTb aBTOHOMHO MOJ, yrpaBieHnemM COGCTBEHHO0O
MUKpOMpoLeccopa, Ha obcnyxnBaemMoM 06bekTe gaxe B YPe3BblHalHbIX YCIOBUSX HE BOSHUKHET CUTyaLumn
C MOJIHBLIM MpekpalleHnemM paboTbl XONOAUABHOrO UeHTpa. Takoe obecnedyeHue HamexHocTu paboThbl
XONOAUBHOIO LEHTpa B NOOLIX KPUTUYECKUX CUTyauUMsiX OCOOEHHO BaXHO 0N GOMbHWUL, TOCTUHWUL, U
MPOMbILLUIEHHbIX MPEANPUATUN.

[MpocTOoTa PEKOHCTPYKLUN

KoHcTpykTMBHBIE 0OC0H6EHHOCTM Domino, koraa 6a30Bble MOAYV PA3NINYHBIX UCMOSIHEHWUI (BEPCUIA) UMEOT
OJMHaKoBble rabapuTbl, MO3BOJISIOT HE TOJIbKO MHTEHCUDULMPOBATbL Y YCKOPUTH MPOLLECC NMPOU3BOACTBA, HO
1 Npu pekoHCTPyKuMu MXLL nerko 3aMmeHsiTb paHee yCTaHOBNIEHHbIE MOJY/IM OAHOW BEPCUM HA Apyryio 6e3
M3MEHeHNst pacnonoxenns mogyner B8 MXLL, Hanpumep, 3aMeHsTb XO0ANSIbHbIE MALLWHbI HA PEBEPCUBHbIE
c pexumom THY.

Ecnu B npouecce pekoHCTPYKUMM 06beKTa BOSHMKHET NOTPEeOHOCTb B TpaHCHOpMaLLMM XON0ANbHOMO LieH-
Tpa B peBepcuBHbI ¢ THY nnm c ytunuaaumein tTenna koHgeHcauumn anas uenei tennocHabXxeHus, To Bce 3TO
MOXET ObITb JIEFKO OCYLLECTBMMO B COOTBETCTBUM C UMEIOLLMMCS Y KOMMAHUM NaTeHTOM.

MpocTble KOMMAEKTbI MO JIMHUWN XJIaAareHTa U 3NeKTPUKe MO3BOJISOT JIerko U 6bICTPO MoAMdULMPOBaTb
nob6oi 6a3oBbI Moagyne Domino ¢ npueMnemMbiMy GUHAHCOBBLIMY 3aTpaTaMm 1 rapaHTren kayecTsa, Aaxe
rnocne HeCKoNbKMx NeT akcnnyataunm MXLL.
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YBenuueHve xono40npov3BOAUTENIbHOCTU XOJIOAMLHOM MallnHbBl C POCTOM TemrnepaTypbl HapyXHOro
BO3/4yxa B COOTBETCTBUN C U3MEHeHneM notpebGHocTen B xonoae o6enyxnsaemoro o6bekra.

YBenumueHue xonon0nponssoanTenbHocT Ha 40% 6e3 n3ameHeHust NoTpebieHNs 3N1eKTPOSHEPT L.
PocTt Ha 40% k0addULMEHTOB aHepreTu4eckon 3 EKTUBHOCTM B NPSMOM 1 06PaTHOM XON0AUSIbHbIX LMKNaXx.

y,EI,BOGHVIe KoJsinyecTBa Tenna KoHgeHcaunm, KoTopoe MOXHO yTUIIN3npoBaTb Ha ra3zoBoOW NMHUU HarHeTaHus
komnpeccopa (¢ 35% 0o 70%).

HenpepbiBHbI NOAOrPEB BOAOMNPOBOAHONM BOAb! A5 Liefei ropsyero BogocHabxeHns oo Temnepartypbl 65°C
1 BbILLIE.

CHUXEHME LWyMa OT XON0ANIIbHON MaLuMHbI U yBENMYEHNE 3P PEKTUBHOCTY ee paboThl.

ot pes3ynibTaTtbl 1Ierko 40CTUratoTCcsd B npouecce pa6OTbI B 0ObIYHOM XONnogunnbHOM UUKIE.

XOpOLIJO N3BECTHO, YTO CHMXEeHMne TemMnepartypbl KOHOeHCauun BeOeT K POCTY X0N10400Mpon3BoanTeSIbHOCTH
npun nNpakTn4eckn HEM3MEHHOM SﬂeKTDOI'IOTpeﬁﬂeHVIVI KomMnpeccopa. O6bI4YHO Ang OOCTUMXeHnsA aTon uenn
YBENIMYMBAKT TEMNOOOMEHHYIO TMOBEPXHOCTb TEMI0OOMEHHUKA KOHAEeHcaTopa, nnbo cospakT
BCMOMOraTesbHbli KOHTYP, 060PYAOBaHHbI 9KOHOMaN3ePOM.

KomMnaHusa npuHumMnmuanbHO n3aMeHuaa noaxom K 3ToMy BOMpPOCY: CHUXEHME TemnepaTypbl KOHAEHCaLMn 0-
CcTUraeTcs 3a C4eT NCMoJIb30BaHns 6onee NpeanoyTUTENIbHOrO UCTOYHUKA, MMetoLLero 6onee HU3KYIo Temne-
paTtypy 4yem dakTuyeckas TemnepaTypa Bo3ayxa.

OTOT MCTOYHUK - BOAA, KOTOpasi MpakTUYeCKM BCcerga JOCTUXMMa npm Temnepartype okono 15°C.

B aTom cnyyae B TennoobmMeHHMK NogaeTcs BOAOBO3AYLLHAs CMEeCh, KOTopasi 06ecneynBaeT CHUXEHNE TEM-
nepatypbl kKoHAeHcaummn. OTclofa 1 Ha3BaHKe naTeHTa.

CmellaHHoe pauynoHanbHoe oxnaxaeHue (Hybrid Smart Cooling) peBonoUMOHHO N3MEHSIET KpUTEPUN Noa-
60opa xonoaunbHOM MatunHbl. OCHOBHas NpobieMa CUCTEM KOHONLMOHMPOBaHNS 3aKiio4aeTcs B TOM, YTO C
pOCTOM TEMMNEepaTypbl HAPYKHOrO BO3AyXa YBENNYMBaAETCS NOTPEOHOCTL B XONI0e, B TO BpeMsi kKak dakTnyec-
Kasi X0n040MPON3BOANTENIBHOCTb XONOAUIIBHOMO LIEHTPA CHUXAaEeTCs.
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3oHa TeMnepartypbl HAPYXHOrO 3oHa Temneparyp ¢
BO3/yXa C M36bITOYHOIN MOLLHOCTbIO HEOCTaTOYHOM MOLLHOCTbIO
XONI0A4MJTBHOr O LieHTpa XO0NoAubHOTr O LeHTpa

Xonona

15 20 25 30 35 40 45
TEMMEPATYPA HAPY)XHOIO BO34YXA, °C

= MoTtpe6HocTb E MpownsBoacTeo

Tpebyemasi X0no40NPON3BOANTENBHOCTL XOMOAUIIBHOIO LEHTPa TPaOULMOHHO OMpenensieTcs UCXoas 13
noTpebHocTel 06bekTa Npu pacyeTHON TeMnepaType HapyxXHoro Bodayxa 35°C. B aTom cryyae MOLHOCTb
XOJIOAWJIBHOTO LIEeHTpa sBNseTCcs M36bITOYHOW npu Temnepatypax Huxe 35°C M HepgocTaTouyHOW npu
Temnepartypax Bbiwe 35°C.

MNpoeanbHbIM XONOAWIBbHBIM LLEHTPOM SIBASIETCS Takoi, B KOTOPOM €ro X0JI040MpOV3BOAUTENIBHOCTb
YBENMYMBAETCA Tak Xe, Kak U NoTPebHOCTM B xonoae ob6cnyxmnsaemoro o6bekrta B COOTBETCTBMM C POCTOM
TemnepaTtypbl HaPY>XHOro BO3yxa.

Mmetowminca nateHt gns Domino "CwmelwaHHoe paumoHanbHoe oxnaxzaeHue" ("Hybrid Smart Cooling”)
NMPUHLMMNMANIbHO N3MEHSIET NOAXOAbl B BLIOOPE X0N0ANILHOrO 060PYA0BaHNS.

O6GopynoBaHue nogdupaeTca He Npu Temnepatype 35°C, a npu 6onee HM3KoW, Hanpumep, npu 30°C. Mpn
NpeBLILLIEHN  3TON TemMnepaTtypbl akTusmpyetcss CmellaHHOe paumnoHanbHoe oxnaxaeHue (CPO) um
X0JI040MNPOU3BOAUTENBHOCTb XONIOAMUIIBHOMO LIEHTPa PacTeT B COOTBETCTBMM C YBEIMYEHUEM NOTPEOHOCTEN
B X0onoae o6CcnyXnBaemMoro oobekTa.

3oHa Temneparypsbl
HapyXHOro Bo3ayxa ¢
OXNakAeHNeM KoHaeHcaTopa
TOJIbKO BO3LYXOM

30oHa akTmBauum CPO

Xonoza

15 20 25 30 35 40 45
TEMMEPATYPA HAPYXXHOIO BO31YXA, °C

s MoTpeGHoCTL Bl  MpownssoacTeo
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XonogunbHaa malinHa co CMeLlaHHbIM paLoHanbHbiM OXNaXaeHneMm 06nanaeT cnefyowmmm

npenmyLLecTBaMu:

L
KOMMaKTHa TULe acTeTUYHEE C MEHbLUNM C HU3KUM
KOJIMYECTBOM BOAbI anekTponoTpebneHnem

CPO gBnsertcs YHUKabHbIM TEeXHU4YeCKUM pelweHnem, no3sondowmmmMm OAHOBPEMEHHO CHU3UTb
GHGDFOHOTDEGHEHMG XONI0OMNBbHOIO UeHTpa 1 ero nepesoHa4valibHYytO CTOMMOCTb.

Ona peanusauuu CPO ucnonb3yetcsa Boaa. OgHako ee noTpebeHne He3HAYMTe TbHO 1 OCYLLLEeCTBAAETCS
TOMbKO MpU TemnepaTypax HapyxXHoro Bosayxa 6osiee 30°C. lMpwu 35°C pacxon BoAbl COCTaBAAET 7 /4 Ha
1 kBT.4 BbIpaboTaHHOro xonopaa, a npu 45°C - 10 n/u.

PeanbHo, yaenbHoe notpebneHne Boabl ¢ ucnonb3osaHnem CPO cooTBETCTBYET TaKOBOMY MPU UCMOSb-
30BaHUK s OXNaXAeHUs KoHaeHcaTopa 06bl4HOM rpaanpHun (MpumepHo 7 n/4 Ha 1 KBT.4), HO ocyLecT-
B/ISIETCH TOJIbKO NPUY TemnepaTypax HapyxHoro Bo3ayxa cebile 30°C. MNoTpebneHne Boabl NpU UCMNOSb-
30BaHUM CPO HacToNbko Masno, 4TO ABASETCA NPUEeMNIEMbIM [axe B Cllydae MMeLWnxcsa Ha oObekTe
CYLLeCTBEHHbIX OrPaHNYEHUSIX N0 BOAOMNOTPEDNEHMIO.

[na HarnagHOCTU, CpaBHUM ABa arperaTa: TpaauuMOHHbIN, XON0A0NPOU3BOAMTENBHOCTLIO 240 KBT npun
35°C, EER=3, aHepronoTpebneHune coctaBnsieT 80 kBT.4. Arperat ¢ CPO, HOMUHanbHas x01040MNpon3-
BOAUTENbHOCTb B TPAAMLMOHHOM pexnme paboTtel 180 kBT (35°C) n 240 kBT ¢ CPO, EER=4,05, aHepro-
notpedneHue 59 kBT.4 n 1680 n Boawbl. MNpn CTOMMOCTM aNeKTpoaHeprum (eeponelickme gaHHole) 0,13
euro/kBT.4 1 Boanl 0,5 euro/M%, yac paboThl arperaTa no nepsomy BapuaHTy o6ongercsa 10,70 euro
(100%), a no BTopomy - 8,51euro (79,5%).
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OpHako, pacxofoBaTb Boay He 006s3atenbHO. B 3aBUMCMMOCTM OT TemnepaTypbl HapyXHOro BO34yxa
nocpencteom CPO Boay MoxHO HarpeBaTtb oT 15°C pgo 40-50°C. MNMocnegHee no3BONSIET YyTUAN3UPOBATb
Tenno KoHAeHcauuu Onsa uenei ropsyero BogocHabxeHus. bonee toro, npumensas CPO ons ytunusauuun
Tenna KoHgeHcauun COBMECTHO CO CTaHOapPTHbIM TeHHOO6MeHHMKOM-yTMﬂwsaTODOM Ha HarHeTaTeNnbHOWN
rasoBoVi JIMHUM €ro TEMIONPOMU3BOAUTENIBHOCTb MOXET ObiTb yABOEHA, 3HepreTuyeckas 3bdeKTUBHOCTb
XONOAUSbHOWM MallVHbI YBENIMYEHa, a Harpes BOAOMNPOBOAHOM BOAbl ANS Lenei ropsyero BogocHabxeHus
OoCyLlecTBMEH A0 TeMnepatypbl 65°C 1 Bbiwwe.

970 elle He Bce npeumyllecTsa. Mpu BkaovyeHnn B paboty CPO ypoBeHb LiymMa OT XON0ANAbHOM MalLVHbI
YMEHbLLIAETCS 32 CHET CHUXEHMS YaCTOThbl BPALLLEHUS paboymx KONEC BEHTUISTOPOB.

Bnaropgaps aktueaumm CPO npu MakcuManbHOW 4acToTe BpalleHus paboynx KOMec BEHTUNISATOPOB
aHepreTnyeckas 3PdEKTUBHOCTb XONOAUABHOW MalUVHbl 3HAYUTENbHO BbilWE, YEeM B TPAAMLMNOHHBIX
arperarax.

[IByxcTyneHyatas yTunusauus Tenna

BopsiHoit
KOHZeHcaTop-
TennoyTuan3arop

TennooBMeHHVIK-
yTUAM3aTop Ha
HarHeTaTesIbHOW

rasoBovi IMHUN
70°C Bopopasbop B cucteme

ropsiyero BOAOCHaGXeHst
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CucTeMa MHOMOKpaTHOro yBe/n4YeHus
HAaKOMJIeHUS dHeprum B BOAAHbIX
akkymynatopax (EMWS).
PereHepaTMBHaA CUCTEMa aKKyMynauuM
SHeprumn: ewe OAHO CyleCTBEHHoe
npevmyuiectso Domino.

Tam, roe Boaa He pJocTynHa, cuctemMa CPO MoxeT ObiTb MpUMMEHEeHa Afs YBEJNYEHUS XONOAUIbHOW
MOLLHOCTM MalwunHbl Ha 50% nocpenCTBOM nNpenBapuUTENbHOrO HakonneHus xonopa. Ha ocHoBse
3anaTteHTOBaHHOro TEXHUYECKOro peLleHns BO3MOXHa akkymynsaums xonoga go 50 kB1.y Ha kaxaeie 1000 n
BOAbI, 4TOObl B [AanbHeillemM HanpaBWTb WX Ha MOKPbITUE MoTpebHOoCcTel obObekTa, MpeBblllaoLWnX
XOJIOA0NPON3BOANTENBHOCTb YCTAHOBIEHHOW XOTOANBHOM MaLLVHBI.

B aToM cnyyae Takke BO3MOXHO YCTaHOBUTb HA 06BbEKTE XONOAMUIbHYIO MALUUHY CO 3HAYUTENBHO MEHbLUEN
pacyeTHO X0N040NPON3BOANTENbHOCTbIO, YEM MPU UCMONb30BaHUM TPAOANLMOHHbLIX PELLIEHWNI.

B 10 PA3 AKKYMYNAUNIO SHEPTN B BOAE

Cxema pa6oTbl cuctembl EMWS

OT noTtpebutens

K notpebutenio

K notpebutenio
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Cuctema EMWS - npekpacHasa anbTepHaTuBa fbAoakkymynstopam. o cpaBHEHWMIO C MOCNeaHWMU OHa
VIMEET CYLLECTBEHHO HUXE NEepBOHAYasIbHYI0 CTOMMOCTb M HE HyXOAeTCs B UCMOJIb30BaHUM PAcTBOPOB
rnukons. Ee aHepretnyeckas 9O EKTUBHOCTb CYLLLECTBEHHO BbILLIE.

B npouecce dasoBoro nepexoga B CUCTEMAax C JibAOAKKYMyAATOPaMu XONOAWMSbHAS MallMHA A0JKHA
nogasaTb XONIOAOHOCUTENb Npu Temnepartypax Huxke 0°C, 4TOo BEeAEeT K CHUXEHUIO ee 3HepreTmyeckomn
3¢ deKTMBHOCTU. B pereHepaTuBHOM cUCTEME aKKyMYISLUU TENI0OOMEH MPOUCXOAUT MPU 3HAYUTENbHO
6onee BbLICOKMX TemMrepaTypax XONoOOHOCUTENS U, COOTBETCTBEHHO, C 60nee BbICOKOV 3HEPreTU4ecKomn
3hdEKTMBHOCTLIO MPON3BOACTBA X0/1042.

[pyroe npenmyLlecTBO pereHepaTuBHOM CUCTEMbl aKKyMYAsiLMW 3akio4yaeTcss B TOM, YTO OHa MOXET
paboTtatb gaxe npu 6o5ee BLICOKMX TEMMeEpaTypax, YeM Te, C KOTOPbIMY XOJNIOAOHOCUTENb MOCTYNaeT Ha
obcnyxmnBaemblii 06bekT, Hanpumep, npu 15°C. OT0 amenaet BO3MOXHbLIM MPUMEHEHMWE CUCTEMbI
MPOTMBOMOXAPHbLIX EMKOCTEN ANS uenen akkymynsuumn aHeprum. CucTtemMbl NPOTUBOMOXAPHbIX EMKOCTEN
coaepxaT orpoMHble 06bEMbI BOAbI, COCTaBAsoLMe 0kosio 50 me.

OfHUM 13 OrpaHMyeHuii B MPUMEHEHMN CUCTEM aKKyMYJNSLUU XOJIOAHOW BOAbI SIBNSIETCS NOTPEOHOCTb B
Tennonsonsaumm 6akoB-akkyMynaTopoB. B TpaanumMoHHOM cCUCTEME C EMKOCTbIO 6aKoB-akkyMynaTopos 50 m?
npu Temnepartype BoAbl 5°C MOXeT ObITb akkyMyMpoBaHo okono 580 kBT.4 xonoga. Ons Tennonsonsaumm
TakoW cUcTeMbl MOTPEOYIOTCS CYLLLECTBEHHbIE 3aTpaThl.

B oTAnuumn oT TpaaMLMOHHON, B pereHepaTMBHOM CUCTEME akKyMYALMU BO3MOXHO HaKOMIeHe BOAbl AaXe
npn 15°C. B aToM criy4ae HeT HeoOXOAMMOCTU B TEMNOM30AAUMU HAPYXHOW MOBEepxHOCTM 6aka-
akKymynatopa. Mcnonb3oBaHue B XONOANNBbHON MalimHe CPO naet yBeJinyeHune
xonogonpondsoautenbHocTn 8o 50%. MNpu Temnepartype xonoaHom Boapl 7°C aTOT pocT orpaHuyeH 40%.

Paboyas pasHuua TemnepaTyp BHYTPY PacCMaTprMBaeMOi CUCTEMbI aKKyMYSILIMM HAMHOIO OO0JblUe, YeM B
TpagUMoHHOM, 1 cocTaBnsaeT okono 35°C, T.e. o1 15°C go 50°C. B cooTBeTCcTBMM C 3TUM B 50 M* BOAbI MOXHO
HakonuTb 2000 kBT.4 xonoga. COOTBETCTBEHHO, MCMOb3YS XONOAUNIbHYIO MALLVHY XONO0A0NPOU3BOANTENb-
HocTbio 1000 KBT MOXHO B TeyeHune 4 4acoB NOAAEPXMBATb MOLLHOCTb XOIOAUSIBHOIO LEHTPa Ha YPOBHE
1400 kBT, 4TO 9KBMBaNIEHTHO MPOU3BOANTENBHOCTM X0N0ANAbHOM MawwmrHbl 700 kBT B TeyeHune 8 yacos.

M3 BbILLEN3NOXEHHOTO MOXHO MOHATb, Kakue OrpoMHble NpenmMyulecTsa UMeEKT pereHepaTuBHble CUCTEMbI
AKKYyMynaunm no CpaBHEHMIO CO BCEMU TPAONUMNOHHBIMN peLleHUaMn.
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CucTema yTUau3auuMM Tenja HapyXHOro
BO3JyXa ANA HarpeBa MPUTOYHOrO.

TennoobMeHHUK
BO3/yX-XUAKOCTb

PereHepaTtuBHas cuctemMa akkyMynsumMmM MOXET MPUMEHSTLCS TONMbKO B JIETHUI nepuof. Mcnonb3oBaHve
CPO BO3MOXHO Takxe M B 3UMHEM PEBEPCMBHOM pexume THY ona HarpeBa NPUTOYHOrO HApPYXHOro
BO34yxa, NOCTYNAIOLWLEro 4151 BEHTUASLMM NOMELLEHWNIA.

[encteutensbHo, yTuamMsaums NoMHOro Tenna, onpeaensemMas kak pasHuua aHTanbnuii, o0OblYHO He
yuUnTbIBAETCA, KOraa npeaBapuTesibHbii NMOAOrPeB OCYLLECTBASETCA 3a CYeT HapyXHoro sosayxa. o
CPaBHEHWIO C TPaAMUMOHHLIMU CUCTEMaMW M CUCTEMAMM TENNOyTUIM3auMu C TEnOBbIMU Hacocamu,
npeasiaraeMoe peLleHve 06ecneynBaeT CyLLEeCTBEHHbIE MPENMYLLECTBA.

HeT [ONOMHUTENBHOMO 371EeKTPONOTPEBNEHNS, MOCKOJIbKY TEMIOYTUAN3ALMS MOJSIHAsA U NOIHOCTLIO CBOBOAHA
OT U3AEpPXeK.

JlocTato4yHO 0OQHOr0 BOAOBO3AYLLIHOIO TennoobMeHHVKa Ha NPUTOKe, axe Korga BblTAXKa OCyL,eCTBadeTca
M3 HECKONbKMX MECT (Hanpuvmep, U3 BaHHbIX KOMHAT) U He o6beanHaeTcs B OOMH MOTOK, C npuMepHo
OfMHaKoBbIMU 06beMamm NMPUTOKA U BbITAXKW.

M30epXKn He3HAYUTENbHBI, MOCKOJIbKY TPeOyeTCsi HEOObLLIOW HACOC M HEMPOTSAXEHHbI rMAPABANYECKNA
KOHTYp. B Tex cnyyasx, koraa pacxof Bo3ayxa CHUXAEeTCsl, HEOOXOAMM PEryanpyloLmnia knanaH.

Het I'IOTp86HOCTI/I B TPAAUUMOHHbLIX CUCTEMaX Ternjoytunmnsaunm, B TOM 4Yucrsie C TernjioBbiMM HacocamMu.
JlocTaTo4yHo 060pya0BaTh XONOAMIbHYIO MallnHy cuctemoin CPO.

3a pabounini ce30H 3KOHOMUS SHEpPrum coctaBnseT okono 20%, 4YTO MPEeBbILAET CaMble COBEPLUEHHbIE
cyuiecTylowme cuctemol ¢ THY.
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O6bnactn npumeHeHusa Domino.

3naHna 3paHusa, 3paHusa ¢ 3ameHa PekoHCTpyKLmS 1
MCTOPUYECKOM npeacrasngowime npobnemamu yCTapeBLUMX CUCTEM paclumpeHne
ropoackonm BbICOKYIO 06bLEKTOB
3aCTpOViKn apPXUTEKTYPHO-

XyAO0XXEeCTBEHHYIO

LLlEHHOCTb

K JIIOBOMY TUNY 34AHUN N MPOMBILLUNTEHHBIX OBBEKTOB

MpocToTa CsoGopHas KomnakTHoCTb Tm6kocTL B ManowymMHocTb
MOHTaxa 1 KOMMaHoBKa apanTauum K
[0CTaBKu1 norpeGHOCTAM
o6bekTa
3paHus
NCTOPUYECKOW . . . . .
ropoackom
3aCTPOVKMN
3paHus, npeacTtas-
NAIOLLME BICOKYIO u u u u u
APXUTEKTYPHO-
XY[A0XECTBEHHYIO
LeHHOCTb
3panusa c | | |
npo6nemamu
3ameHa
YCTapeBLUNX u u u u
cuctem
PeKOHCTPYKLWS U | ] | ] ]
pacLuvpeHme
06BLEKTOB

DAMmina

O6ecneunT pelueHne Bcex npobnem.
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Domino.
KOMNakKTHOCTb,
NPOCTOTA MOHTAaXa
U AOCTaBKMU.

[pocToTa nepemelLeHuns

KomnaktHocTb Domino no3sonseTt 6e3 npobiaem MoHTMpoBaTb MXL, B 3aaHMAX NCTOPUYECKON FrOPOACKOM
3aCTPOMKM U B 3A4aHUSX, NMPEeACcTaBASIOWNX BbICOKYD apXUTEKTYPHO-XYAO0XECTBEHHYIO LEHHOCTb. B
MCTOPUYECKNX LIEHTPasibHbIX panoHax ropoAoB BO3HMKAIOT 6osiblive npobiembl C TPAHCMOPTUPOBKOW U
MOHTaXXOM BO0MbLUNX XONOAUNbHBIX MaLUVH. YKLl Y3KMEe U HET MecTa ANs YCTaHOBKU NMOAbEMHbIX KPaHOB.
CnoxHas cuTyaumus C yCTPOMCTBOM XONOAMIIbHbLIX LLIEHTPOB CYLLECTBYET M B CTapbiX 3[aHUAX BbICOKON
APXUTEKTYPHO-XYO0XECTBEHHOW LEHHOCTU, MOCKOJIbKY HEeNb3s HapywaTb WX BHELWHWUn obnuk, a ux
BHYTPEHHEEe CTPOEHMEe He pacCyMTaHO Ha MepeMeLleHne U yCTaHOBKY Takoro obopyamoBaHus. Mcnonb3ys
KOMMAKTHbIE 1 OCTATOYHO He Tsxesble Moaynvu Domino MoXxHO 060iTH Bce 3Tu NpobsieMbl MPU YCTPONCTBE
CUCTEM KOHAMUMOHMPOBAHNSA BO3AyXa B TaKMUX 3OaHUSAX.

CBobofa BbI6GOpPA KOMMNOHOBKM

Ceob6opaa B Beibope koMnoHoBku MXLL o6ecnedrBaeT Domino HEOCNOPMMOE NPEUMYLLLECTBO, MO CPaBHEHUIO
C TPaAULMOHHLIMUA PELUEHUSIMU, N MO3BOJIIET Pa3MECTUTb XONOAWIbHbIA LEHTP B Nto6OM 3aaHuun. BHe
3aBNCUMOCTM OT MECT YCTaHOBKW OTAE/bHbBIX MOAYJei, BCE OHU MOTYT ObiTb 06beAMHEHbI 3NIeKTpoKabenem
1 TpybonpoBojamMu B efAuHylo cuctemMy. Domino - eOuHCTBEHHOE pelleHve AAs 34aHUA, MMeLmnx
npo6sieMbl C AOMYCTMMbIMU HArpy3kaMy Ha KOHCTPYKLUK, @ TakXe TaM, rae NpakTU4YecKy HeT nioLazen nog,
yCTaHOBKY 060pY/A0BaHUS.

KOMMNaKTHOCTb

KomnakTtHOoCTb mogynein Domino obecrneyrBaeT MuHMMasbHble NMOTpPebHOCTM nnowagei nog MXL, no
CPaBHEHUIO C TPaAMLMOHHBLIMU pPeLUeHnsMK, a cBoO6OAa B BbiOOpPE KOMMOHOBKM XONIOAUNIBHOMO LIEHTpa
MO3BONSIET B KAXA0M CJly4ae BbiOpaTb ONTUMabHOE PeLleHne.

[MOKOCTb - MPOCTOTA afanTaumm NponM3BOAUTENbHOCTU K U3MEHEHUAM PACHETHON HArpy3Ku

Kak 6bl He M3MeHsanacb Ha obcnyxrBaeMoOM 0O6bEKTE pacuyeTHas Harpy3ka rno xonoay, Ao6aBnss HOBble
Moaynu Domino, MOXHO [0BOAMTL 06LLyl0 XOonomonpousBoauTensHocTe MXLL no Tpebyemoii. Mpu
HeobxogumocTu, toboin moagyns Domino ¢ MMHMManNbHBIMKU 3aTpaTaMy MOXeT ObiTb MOAEPHU3UPOBAH B
COOTBETCTBMU C UBMEHUBLLMMUCS YCIIOBUSAMMU, HanprmMep, nepeobopynoBaH B PeBEPCUBHOE UCTOSIHEHNME.
3710 genaet Domino NpeAnoYTUTENbHLIM OTHOCUTESIbHO TPAAVNLMOHHBIX XONIOAMbHBIX MALLUUH B 0ObIX TUMax
30aHuil, 0COBEHHO TaMm, rae BaxHelwee 3Ha4yeHve nmetoT rabaputbl 1 Macca 060pya0BaHUS.

MasiowymMHOCTb

lMpeBOCXOAHBIE aKyCTUYECKMEe XapakTepucTukm mmeeT Bepcuss Domino HP. HecmoTps Ha TO, 4TO
dakTnyeckaa pacctaHoBka mopynein B MXL, ocywecTBnsaeTcs nNpou3BOSbHO, TaM, rae npeabsBnsoTcs
noBbILIEHHblE TPeGOBaHUS No WwyMy, Domino sBASieTCa caMmbiM NPUEMIIEMbBIM PELLEHUEM.
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Noyemy cnegyet npumeHATb Domino.

B cooTBeTCTBUN C PAKTUHECKMMU TEXHUYECKMMU Xapaktepuctukamm Domino MOXET NpUMEHSATbCS ONs
06Ccny>X1BaHMs NIOObIX 00BEKTOB Pa3/IMYHOr0 Ha3Ha4YeHUs, Hanpumep:

XKunble noma un
rOCTUHMLI

Kunble noma n
FOCTUHWLIbI

BonbHuLbI 1
rocnuTans

MpoMbILLNEHHbIE
30aHna

Teatpbl n
KOHLIEPTHbIE
3anbl

PecTopaHbl

===
BonbHULUbI 1 MpOMBbILLNEHHbIE Teatpbl n PecTopaHb!
rocnutang 30aHuA KOHLIEPTHbIE 3asbl
Mo HapexHocTn Mo C cuctemoi C cuctemoit C cucrtemoit MpocToTta
a¢dpodekTtusHoctn CPO EMWS yTUnusauum PEKOHCTPYKUUMU
TennoyTunusauumn Tensna Hapy)XXHOro Y MofepHu3auum
BO3AyXa
| | | | |
| | | | |
| | | | | |
| | | |
| | | | |
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pomino.
Camaa nepenoBaA TexHoOJIOMUA
XONOAUNBbHOWU MallUHbI.

Hage)XHoCTb

Hanuune MHoXecTBa KOMMPECCOPOB M HE3aBMCUMbIX XOJIOAWUJIbHBIX KOHTYPOB, OCHALLEHUE KaXAoro
6a30BOro Moayfisi COOGCTBEHHbIM MUKPOMPOLECCOPOM U LUTOM YrpasfieHus, NO3BONSET cucTeme
GbYHKLMOHMPOBATL B 33jlaHHOM pPexuMe Aaxe B clydasix MosoMKU OTAENbHbIX MOAYEN UIN BCE CUCTEMBbI
LLeHTpasn30BaHHOro ynpaeneHus. Bbicokas HagexHocTb Domino rapaHtTupyeT paboTy cucTemsl
KOHOMUMOHUPOBAHMS BO34yxa Npu NtoObiXx 06CTOATENBCTBAX.

B3anMmo3amMeHseMOCTb, MPOCTOTA PEKOHCTPYKLIMM U MOJIEPHU3ALAN

3anaTteHToBaHHas KOHCTPyKLUMs Domino no3sonsieT TpaHchopmupoBaTthb ntoboi 6a30BbI MOAYIb B KaKylo-
nmbo apyryto TpebyemMylo Ha AaHHbIi MOMEHT BEPCUIO, HANpUMep, 3aMeHATb XOJIOAMIbHbIE MaLUWHbI Ha
peBepcuBHble ¢ pexumom THY. 370 no3BonseT NPOEKTUPOBLLMKY W MOTPEeObUTENO MPOCTO MPOBECTU
PEKOHCTPYKLMIO M MOOEPHM3ALMI0O CUCTEMbI XONOAOCHAOXEHUS B COOTBETCTBUU C WU3MEHEHHbIMU
noTpebHoCcTAMM 06CNyXnBaeMoro oobekTa.

TennoyTunusauus

YTunuzaums Tenna KoHAeHcal MM No3BoNsSeT CyLLEeCTBEHHO CHU3UTb 3HepronoTpebneHne 06Cny>KMBaeMoro
obbekTa B Te Nepuonbl, KOraa 0AHOBPEMEHHO CyLLLECTBYET NOTPEOHOCTL B TEMJe 1 Xonoae.

Bnaropapsi 3anateHTtoBaHHOW cucteme CPO, Domino B pexume MNpouM3BOACTBA XOJioAa YBENU4YMBAET
NPON3BOAMTENBHOCTL, Kak MO XO0Jo04y, Tak M no Tenay, T.e. obecneymBaeT BbIUIPbIW MO 060UM
HanpaBfeHUsIM.

Tonbko Domino ¢ cuctemoii CPO oGecneunBaeT B pexume THY B 3MMHWMIA nepuopn roga HenpepbiBHbIN
noAOrpeB BOAONPOBOAHOWN BOAbI AN rOPsiYero BOLOCHabXeHus 1o Temnepatypbl 65°C 1 Bbille, NPy 3TOM He
TpebyloTcsa OGakun-akkymynatopbl, a obuwasa aHepreTudyeckas apdekTMBHOCTL NPOM3BOACTBA Tenna
Bo3pacTaeT Ha 40%.

CMellaHHoe paunoHanbHoe oxnaxaeHue

MNMpumeHeHne Ha XoNoANbHOM MaLLVHe 3anaTeHToBaHHOM cuctembl CPO He TOobKO MO3BONSIET YBENNYUTL HA
40% x0noAonpon3BOAMTENBHOCTb, HO M Ha COOTBETCTBYIOLLYIO BEJIMYMHY MOBLILLIAET €€ XONoAUSIbHbIV
K09bODULMEHT, KpOMe OOBLEKTOB, rAe 3KCTpemMaslbHO OorpaHuyeHo BoponoTpebneHune. MoTpebHOCTb B
BOZONOTPeGNEHNN MOXET OblTb MOMHOCTLIO UCKIOYeHa, ecnu TpebyeTcs NoAorpeB BOAbl NOCPEACTBOM
yTUAn3aumm Tenna KoHAeHcaummn ans kakux-nmbo Apyrux Lenen, Hanpumep, A8 ropsiyero BoAoCHabXeHus .
Bnaropaps 3anateHToBaHHOW cucteme CPO xonoponpoussoantenbHocTb MXL, Domino cTporo
COOTBETCTBYET COOTBETCTBYIOLLMM NOTPEBHOCTAM 06CyXnBaeMoro o6bekTa, He3aB1MCUMO OT TeMepaTypsbl
HapyXHOro Bo3ayxa. TonbKO XonoAunbHble MalwwuHbl Domino cnocoGHbl yBENMYMBATL TEKYLLYIO
X0N0A0MNPOU3BOANTENIBHOCTb C POCTOM TEMMEPATYPbI HAPYXXHOMO BO3A4yxa.
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Cuctema ytunusauus Tenna Hapy>KHoro Bo3ayxa s Harpesa npuTo4HOro

3anaTteHTOBaHHas cucTeMa yTunnaaums Tenna Hapy>XHoro Bo3ayxa A1 Harpeea nNpMTo4Horo obecneynBaeT
nosblweHne apdekTnBHoCcTN B pexxume THY Ha 40% »n ncnonb3yeT 6Gonee NpoCToi 1 AelleBbli MPUHLMN
TennoyTuanadauunm, No CPaBHEHUIO C TPAAULMOHHBIMU PELUEHUSIMU.

3T1a cuctemMa MOXET MPUMEHATbCS Ha O00bekTax, rae BbITSXka paccpefoToyeHa U He oObeauHseTcs B
eAuHbIi BO3AYXOBOA, FAe KOMMYEeCTBO MOAABAEMOro MPUTOYHOrO BO34yXa NPEBbILLAET 06bEeM BbITSXKN C
Lenblo co3aanusa nognopa. PazpaboTaHHas cucteMa aHepreTuyeckn apdekTMBHA faxe B YCIOBUSX MSATKOro
KAMMarTa, B KOTOPbIX TPAAMLMOHHbBIE CUCTEMBI TENOYTUAU3aLUM Mano3dheKTUBHBI.

Cuctema MHOTOKPATHOT0 YBENMWYEHUA HaKONNEeHUa JHEePrun B BOAAHBIX aKKyMynATopax
(EMWS).

3anateHToBaHHasa cuctema akkymynsumm EMWS nossonseTt yBenuuuTb HaKOMAEHME 3HEPTUM B BOASHbIX
eMKOCTsSX 1 0becneynTb pocT obLLeit X0no40NpPoOnN3BOANTENBHOCTU XONIOAUBHOIO LeHTpa Ha 50%, 6e3
N3MeHeHusl ero aHepronoTpebneHus.

Cnctema EMWS - npekpacHasi anbTepHaTvBa bO0akKyMynsTopam, OHa siBnseTcs 6onee AelieBolri 1
NpoOCTO B 3KcrnayaTaumm (HeT HeoOXOAMMOCTW WCMOJIb30BaTb PACTBOPbI MMUKOMIEN WU AOMONHUTENbHbIE
TENIO00OMEHHUKN). 3anosiHEHNE aKKyMyNMpPYIOLMX €MKOCTEN OCYLLECTBASETCS XOJNIOAOHOCUTENIEM Mpu
TemnepaTypax, COOTBETCTBYOLMX paboynm ANs AaHHOW CUCTEMbl XonopocHabxeHus. K Tomy xe,
HaKOTMJIEHHAs 3HEPTS MOXET UCMOb30BaThCS B TEMNEPATYPHOM PEXMME HOPManbHOW aKCrnyaTaumm, 4To
HEBO3MOXHO peanu3oBaTb B CUCTEMAX C NbA0AKKyMyfasTopamu, B KOTOpbIXx paboyas Temnepatypa
noaaepxmBaeTcs Ha ypoBHe -5°C.

MocpenctBom cuctembl EMWS akkyMynsiLms aHeEprum MOXeT OCYLLECTBAATLCS nNpu Temnepatype 15°C. B
3TUX YCNOBUSIX MOXHO MCMNOMb30BaTb OOblYHbIE MPOTMBOMOXapHble emMKocTM 6e3  Kkakoh-nnbo
TENIoM30NSLMN.

MpumeHeHne cuctembl EMWS ocobeHHO 3 dekTMBHO Ha 06bekTax, Ha KOTOPbIX CYLLECTBYIOT NpoBnaemsl ¢
9HeproobecneyeHnem B TeYEHWEe HEeCKOJbKMX 4acoB (Hanpumep, B MNepuodbl MWKOBOW Harpyaku
3HeprocucTembl). 3To MOryT ObITb TEATPbI, PECTOPAHbI U HEKOTOPbLIE MPOMbILLIEHHBLIE NPEANPUATUS.
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OCHOBHbIE TEXHUYECKNE XapaKTepuCTUKN

XonooonponsBoanTeNbHOCTb ST-HP 432 50,6 58,1 755 101,2

ST 16,0 18,1 20,2 28,0 35,4
MNoTpebnsiemas MOLHOCTb

HP 14,5 16,6 18,7 25,0 32,4
TennonponsBoanTENbHOCTb ST-HP 50,0 58,4 66,8 86,9 117,0

ST 16,0 18,0 20,0 28,0 35,9
MNoTpebnsiemas MOLHOCTb

HP 14,5 16,5 18,5 25,0 32,9
Tennonpon3BOANTEIbHOCTb NPU HaCTUYHOM TENOoYTUAN3ALIAN ST-HP 125 14,6 16,7 21,7 29,2
Tennonpon3BoanNTENbHOCTb NPy NOAHO TENOYTUN3ALMM ST-HP 56,3 65,7 75,2 97,5 1307

ST C (0] B (0 B
Knacc aHeproaddekTMBHOCTA B pexume "xonoa”

HP B A A A A

Sil} B A A B A
Knacc aHeproaddekTmBHOCTH B pexxume "Tenno”

HP A A A A A

ST 4,64 4,87 5.04 4,61 4,98
ESEER

HP 5,34 5,52 5.64 5,41 5,64

ST 4,75 5,01 5.20 4,70 5,12
IPLV

HP 5155) B,75 5.89 5,61 5,86
YpoBeHb 3ByKOBOIO AaBNeHUs ST 75 75 75 78 78

HP 64 64 64 67 67

HPSLN 61 61 61 63 63
AnvHa 1100 1100 1100 2200 2200
LLnpuHa 1100 1100 1100 1100 1100
BbicoTa 1900 1900 1900 1900 1900
Macca, kr 420 580 650 1020 1020
X0n0A0NPOU3BOANTENLHOCTb ST-HP 61,6 72,2 82,7 108,5 144,9
Tennonpon3BoOaNTENbHOCTL* ST-HP 67,5 78,8 90,2 116,2 155,9
Tennonpon3BoANTENbHOCTb npu YacTuuHoit Tennoytuamaaun** ST -HP - 33,0 38,7 44,3 58,1 77,6
Tennonpon3BOANTENbHOCTb Mpu MOAHOI TEnnoyTAN3aLMn** ST-HP 74,6 87,3 99,9 130,5 174,3

ST A A A A A
Knacc aHeproaddekTMBHOCTU B pexunme "xonoa”

S P HP A A A A A

Sil} A A A A A
Knacc aHeproaddekTmBHOCT B pexume "Tenno”

HP A A A A A

ST 5,25 651 5,71 5,22 5,64
ESEER

HP 6,04 6,24 6,39 6,12 6,38

ST 5,23 551 5,78 5,18 5,64
IPLV

HP 6,11 6,33 6,48 6,18 6,45

* yBenuyeHune tennonponssoantensHocTn sepcuin ¢ CPO (HSC) no cpaBHEHMIO ¢ 0ObIYHBEIMY COOTBETCTBYET TOJIbKO
pexvMam ¢ NoAOrpeBOM BOAbl ANS ropsivero BOOOCHAOXEHUSI UM C CUCTEMOW YTUAM3ALMWU Tenna HapyXHOro
BO34yxa AJ19 HarpeBa NpuUTOYHOrO.

** yBenuyeHue TennonponssoantensHocTn sepcuii ¢ CPO (HSC) no cpaBHeHMIo ¢ 06bIYHBIMY COOTBETCTBYET TOJIbKO
pexvmam ¢ NogorpeBoM BoAbl A1l FOPSiHYero BOAOCHa0XEeHUS.
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