TennoBoi Hacoc «Bo3ayx-Boga»

ONA OTOMJIEHUS U ropsivuero
BoaocHabxeHnusa UNITHERM

e &

Hunter

cu I
Cooper (¢XHunter







KAlo4eBble npeumyLLecTBa c

Cooper(c{Hunter

1. COBPEMEHHAf TEXHOAOTIUA

AO HEACQBHETO BPEMEHM CUCTEMA OTOMAEHMS B MOMELLLEHUN MOTAA OblTb OPTAHM30BAHA HO OCHOBE
OAHOTO M3 2-X UCTOYHUKOB: CXXMUIAHMI PA3AMYHBIX BUAOB TOMAMBAO MAM HArPEBE SAEKTPUYECTBOM. MepBbIn
TMMN NPEAMOAQraeT 3aTPATY CAOXKHOBO30OOHOBASEMBbIX PECYPCOB 3EMAM, O TAKXKE PUCKM, CBA3AHHbIE
C UCIOAb30OBAHMEM OFHE/B3PbIBOOMACHbIX MCTOYHMKOB TEMAQ B MOMELLLEHMAX. BTOpOM MCnoAb3yeT
BO3OOHOBASIEMYIO DAEKTPOIHEPIUIO, HO OYEHb OFPAHMYEH MO IPAEKTMBHOCTM. COBPEMEHHOS
KAMMATUYECKAS CUCTEMA, CO3ACHHAS HO ©a3e MHBEPTOPHOrO TeNAOBOro Hacoca C&H no3soaser B
HECKOABKO [PA3 CHM3MUTb SHEPTO3ATPAThl HO OTOMAEHME M OXACXKAEHME, OTKA3ATLCS OT ra3d M APYIMX
OrHe/B3PbIBOOMACHbIX MCTOYHMKOB MPOLLAOTO MOKOAEHMS, TEM CAMbIM COXPAHMB AEHBIMM BACOAEAbBLLO
1 MOBBLICMB YPOBEHb GE30MACHOCTH AOMA.

2. 9KOHOMMUA

YCTOHOBKAO CUCTEeMbl He TpebyeT pas3paboTki M YTBEPXAEHMA MNPOEKTa Mo rasy u_ AOPOro-
CTOALLLEN MPOLLEAYPbl MPOKACQAKM TA30 K AOMY, O MO CPOBHEHMIO C OBbIMHBIM SAEKTPOOBOrPEBOM
SKOHOMMSA OYEBMAHO B PA3HULLE KODADAOULIMEHTOB SHEPTODIADAEKTMBHOCTH, HAMPUMER MACAAHbIM
3AEKTPOOBOOrPEBATEAL MMEET KOS MULIMEHT IHEPTOIADFEKTMBHOCTM 0.6 , O CAMbIE COBPEMEHHbIE
KOHBEKTOPbI — 0.97 (1 3TO 3HAYEHME ABAFETCH MPEAEABHBIM AAS TAOKMX CUCTEM ODOrpeBa). TENAOBOM
HOCOC «(BO3AYX-BOAON C&H mmeeT KoadpdULMEHT IHEPTOIADAIEKTMBHOCTU — 4.5, 4TO O3HQAYAET, 4YTO
HO KC>KAbIM 3ATPAYEHHbIM KBT SAEKTPOIHEPIMM CUCTEMA BbIAQET 4,5 KBT TEMAQ (MAM XOAOAQ).

3. YHUBEPCAAbBHOCTb

CyLLECTBEHHbBIM MPEUMYLLIECTBOM TEMAOBOrO Hacoca C&H, Mo CPaBHEHUIO C TPAAMLMOHHBIMM
CUCTEMOMM, SBASETCS €ro YHMBEPCOAbHOCTb. ECAM paHee cucTemda OTOMAEHMS MOTAQ ObiTb
COEAMHEHA TOABKO C BC, O CUCTEMAO OXACKAEHMS BCETAC ObIAC OTAEABHOM CUCTEMOM, TPEBYIOLLIEM
OTAEAbHbIX MHXXEHEPHbIX PABOT MO ee YCTAHOBKE U MOCAEAYIOLLEMY OOCAYXMBAHMIO, TO CEMYaC
BOMPOC CO3AAQHMA KOMODOPTHOTO MMKPOKAMMATA B AOME PELLAeTCsd OAHOM BbICOKOIADUDEKTUBHOM
CUCTEMOM YTO CHWMXKAET 3ATPATbl KOK HO YCTAHOBKY, TAK M MOCAEAYIOLLLEE OOCAYXXMBAHME.

4. MHOTO3AAA4YHOCTb

NHTEAAEKTYAABHAS MUKPOMPOLLECCOPHAN OBTOMATMKA YMPABAEHUS CUCTEMOM MO3BOASET CO3AATb
MOKCHMMOABHO KOMODOPTHBIM MUKPOKAMMAT MO MHAMBUAYOABHBIM 30MPOCAM BAOAEABLLO. TEMAOBOM
HOCOC CNOCOOEH QBTOMATUYECKM M3MEHATb MAPAMETPbI PABOTHI B 3ABUCMMOCTU OT HACTPOEK,
TEKYLLLMX MOKA3AHMM PA3AMYHBIX ACTYMKOB TENepPAaTypbl (AO 7-MM), YCTAHOBAEHHbIX MPUOPUTETOB
PABOTbl U ACKE BPEMEHM CYTOK. TOKOW LLMPOKMK AMAMNCA30H MHAMBUAYOABHBIX HOCTPOEK MO3BOASET
MCMNOAb30OBATb €70 PECYPCHI MAKCUMAABHO SGOADEKTUBHO, MOAYHAS MMEHHO TOT PE3YALTAT, KOTOPbIM
HY>XEH.

5. HAAEXXHOCTb

MHOTFOAETHWMIM OMbIT KOMOHAbBI _MHXEHEPOB, MCMNOAb3OBAHME BbICOKOKAYECTBEHHbIX MATEPUAAOB,
MPOABMHYTOE NPOrpPAMMHOE obecneyeHme U BOAbLLOM 3AMAC NPOYHOCTU OBOPYAOBAHMSA MO3BOASET
KOMMAHKM C&H BbIMyCKATh HAMOOAEE COBPEMEHHYIO M TEXHOAOTUHYHYIO KAMMATUHECKYIO MPOAYKLMIO,
YAOBAETBOPSIOLLLYKO 3AMPOCHI AQXKE HALLIMX CAMbIX TOEDOBATEABHBIX KAMEHTOB.

6. 3ABOTA OB OKPY)XXAIOLLEW CPEAE

MNpobArema pa3spyLUeHmd 3ALLMTHOTO O30HOBOTO CAOS 3EMAM 30 MOCAEAHME AECATUAETMA CTOAQ
OLLLYLLLOTBCHY OCOOEHHO OCTPO. Cenyac KOXAbIM HEAOBEK CBOMMMU AEUCTBUIMM MOXKET MOBAMLTL HA
KQYECTBO XXM3HM HALLMX MOTOMKOB. B T€MA0BBIX HOCOCAOX C&H MCMOAB3YETCH APY>XXECTBEHHBIM O30HY
opeoH R410a 1 cama CUCTEMA MOCTPOEHA TAKMM 0BPA30OM, 4TOBbI BeIGpOCkl CO, B atTmocdepy
OTCYTCTBOBOAM, B OTAMHYME OT TOAAMLLMOHHBIX CUCTEM OTOMAEHMS.

7. MUHUMAADBHbBIE 3ATPATbI HA YCTAHOBKY U OBCAYXUBAHUE

TENAOBOM HOCOC MOHTUPYETCH AHOAOTMYHO OBBbIMHOMY KOHAMLLMOHEPY, YTO CYLLLECTBEHHO ODAErHaer
MOHTOXK crcTeMbl. OT BHYTPEHHETO BAOKQA BOAC MOAAETCS HA PACMPEAEAUTEAb-HYIO FPpebeHKy C 2-X
M 3-X XOAOBBIMM KAQMOHOAMM, MOCAE HYETO UMAET CTAHAQPTHAS PO3BOA-KO BOAbI MO MOMELLLEHMIM HA
BOAAHbIE TEMABIE MOAbI, PAHKOMAbLI M HO HOKOMUTEABHBIM 6K TBC. BAQroaaps OTCYTCTBMIO NPOLLECCA
FrOPEHMN B CUCTEME, OTCYTCTBME KOMOTM M HArApA CYLLLECTBEHHO ODAEMHAET YXOA 30 CUCTEMOM U
€>XXETOAHbIE 3ATPATbl CPABHMABI C OBCAYXXMBAHMEM ODOBIYHOTO KOHAMLMOHEPA.
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- H OAEeMEeHTbl CUCTEMbI

quY)KH b|ﬁ 6/\0K HapyxxHbirt 6A0OK TenAoBoro Hacoca C&H obecneymsaet
TEMMNEPATYPHbIM OBMEH C HAPYXHbIM BO3AYXOM. B

pexmume obOorpeBa OH M3bIMAET TEMAO M3 BO3AYXA M

LH nepeAqeT ero B AOM, A B PEXMME OXACKAEHMS HOOBOPOT
N : : : ‘ BbIOPACHIBAET U3AMLLIKM TEMAQ HA YAULLY HEM M OXACKACET
Y nomelLLeHms. OH COCTOMT M3 CAEAYIOLLIMX HOCTEM:
* BbiICOKOIQdEKTMBHBINM OPEBPEHHbIN TEMAOOBMEHHMK
— . C  QHTUKOPPO3MOHHbBIM  MOKPbLITUEM, MO3BOAAOLLIMM
= MCMOAb30BATb  OAOK B YCAOBMAX  ArpeCCUBHOM
OKPY>KAIOLLLEW CPEAbI (AQXKE HO MOPCKOM Nobepexbe
‘ C O4E€Hb COAEHbIM BO3AYXOM)
@y * Komnpeccop C TEXHOAOTUEMN MHBEPTOPHOIO
) ynpasaeHus obopotamm (DC Inverter)
o * BeHTuAaTOpHAS rpynna
e Cnuctema opeoHOPACNPEAEAEHMS
8,5 KBT e CUCTEMA  AQTYMKOB TEMMEPATYPbl M ACBAEHMS B
cucreme

e OBorpes KapTEPT KOMMPECCOPA U 0BOrPeEB MOAAOHA
CAMBA KOHAEHCATA

BHyTpeHHMU BAOK (TMAPOMOAYAD)

BHYTpEHHMM BAOK SBASETCS LLEHTPOM BCEM CUCTEMBI M OBECTEYMBAET MPOLLECC TEMAOOOMEHA
MEXAY CPPEOHOM U BOAOM, LIMPKYASLIMIO BOAbI B CUCTEME, MHTEAAEKTYAABHOE YMPOBAEHME U
AOTOAHUTEABHbIN PE3EPBHbIN SIAEKTPOHAINPEBATEAD.

UNITHERM

COCTABHbIE YOCTU BHYTREHHETO BAOKA:

* [TAQCTMHYQATBIM TEMAOODMEHHKMK dOPEOH-BOAA

* LLeHTPOAM3OBAHHAS CUCTEMA YNPABAEHMUS

* BAOK yNPABAEHMS 2-X 1 3-X XOAOBBIMM KAGMAHAMM

(T — * LLMpkyAaLMOHHBIM Hacoc Wilo
Bl * PacLumpmTEAbHbIM Bavek
B * AOMOAHUTEABHBIE DAEKTPOHErPEBATEAM AA9  ObecneyvyeHns paboTocnocobHOCTH
S CUCTEMbI B OKCTPEHHbBIX CUTYALIMSIX
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HakonuTteAbHbiM 6ak AAs TBC o
Bak AAS ropsYero BOAOCHABXEHUS SBASETCS HOKOMMUTEAbHOM EMKOCTBLIO AASl BOABI, MCTTOAb3YEMOM L)

AAS ObITOBBIX Hy>XA. Bce HakomnuteabHble 6akM AAl BOAbl C&H MOAHOCTBIO M3rOTABAMBAIOTCS M
HEP>XXABEIOLWLEN CTAAM U MOTYT MMETb PA3AMYHBIM OObEM U KOMMAEKTALMIO. KOXKAbIM ©AK AAS
MHBEPTOPHBIX TEMAOBbIX HOCOCOB OCHALLIAETCH AOMOAHUTEAbHBIM SAEKTPOHArPEBATEAEM U -
KOMMAEKTYETCH MATHMEBBIM OHOAOM AAS AHTUKOPPO3MOHHOM 3ALLMTBI HArPEBATEAR. TAKXKE CTOUT
OTMETUTb HAAMYUE OAHOTO MAM ABYX CMMPOAbHbIX TEMAOOBMEHHMKOB. ABA TEMNAOOOMEHHMKA
MCMOAB3YIOTCS MPU ABYXKOHTYPHOM CUCTEME, B KOTOPOM BTOPbLIM KOHTYPOM MOTYT BbICTYNATb
COAHEYHblE BATAPEM MAM PEIEPBHAS FA30BAS CUCTEMA OTOMAEHMS. i
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o0

Cuctema ynpaBAeHuUs

KOAMYECTBO YCTAHABAMBAEMBIX DEXMMOB 1 MAPAMETPOB, O TAK KE KOHTOOAMPYEMbIE AMANA30HBI

3HAYEHMI STUX MAPTAMETPOB MOMOTYT BOM CAOMOCTOATEABHO CO3AATH KEACEMYIO MOrOAY B BALLIEM = UNITHERM
AOME B AtODOE BpeEMS TOAQ. B AOBOM MOMEHT Bbl MeEETE BO3MOXHOCTb MPOBECTH 0O30p BCEX i =T
YCTOHOBAEHHbIX M TEKYLLIMX 3HAYEHMIM NAPAMETPOB U MPU HEOOXOAMMOCTHU BHECTM KOPPEKTUPOBKM g

B HOCTPOMKM AAS CO3ACHMA MOKCUMOABHO KOMODOPTHOTO MMKPOKAMMATO B AOME. T I T
Tarmep: 3anporpaMMUPOBAB PABOTY CUCTEMbI C MOMOLLLBIO HEAEABHOTO TAMMEPQA, M YCTAHOBMB e T [ o]
BCE HEOOXOAMMbIE MAPAMETPLI MOCYTOYHO, Bbl cmoxkeTte BbIOpATh HAMBOOAEE PALMOHOAbHbIM @ @ 68 ® @
pPeXMM PABOTbI CUCTEMBI, KOTOPbIM MOMOXET BAM MUHUMMIUPOBATL 3ATPATHI HO OTOMAEHME

(oxaakaeHme) u IBC.
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MCTOYHUKK TenAonepeAayu

AAS MEPEAQHU TEMAQ MAM XOAOAQ B MOMELLEHMAX MOTYT OblTb MCMOAb3OBAHbI PA3AMYHBIE
MCTOYHMKM, TAKME KOK CUCTEMA BOAFHOTO TEMAOTO MOAQ), HU3KOTEMMNEPATYPHbIE PAANATOPDI
AW CDAHKOMABI.

«TernAbli MOA» ABASETCH HaMbBoaee 3APAPEKTMBHBIM UMCTOYHUKOM TEMAQ B AOME, MO3BOASIOLLIMM
MOKCHMMOABHO PABHOMEPHO PACTIPEAEAATb TEMAbIN BO3AYX MO MOMELLLEHMIO.

PAHKOMABI MPUMEHSIOTCS AAS CO3ACHMS KOMADOPTA KPYFAbIM oA BAAroAQps BO3MOXHOCTM KAK
OTAMAMBATH, TOK M OXACDKAQTb MOMELLLEHMS.
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BAPMAHT 1 . “TenAbli moA"

MoaAKAIOHEHHE CUCTEMBI
OTONAEHUS (OXACKAEHMUSA) B MOAY

Hapy>Hbin A0k BHyTpeHHMI 6A0K

BAPMAHT 2: “TenAbii MoA™

NoAKAIOYMEHUE HAKOMUTEAbHOTO

Hapy»xHbI GAOK BHYTPEHHMM BAOK
6aKa AAA CAHUTAPHOro =
BOAOCHQOGXeHus @ a
2 - 5
e MR
MprmedaHme -
1. B 2TOM BAPUAHTE AOAXKEH ObITb YCTAHOBAEH HakonmreAbHbI 6ak

TPEXXOAOBOWM KAQMAH.

2. HakonuteAbHbirt 6aK AOAXEH OblTb C AO-
MOAHUTEABHBIM  DAEKTPUYECKMM HArPEBATE-
AEM AN OBecrneyeHus AOCTATOYHOWM Ter-

AOBOW IHEPIUM B O4EHb XOAOAHbBIE AHM. g

BCTPOEHHbIM HArpeBATEAL

BAPUAHT 3:

“TenAbit MoA"

NMoAKAIOHEHUE HOAKOMUTEAbHOro

64aKa M TENAOBbIX 3AEMEHTOB
AAﬂ osorpqu 7] OXAG)KAeHMﬂ Hapy>xHbI 6AOK BHYTPEHHMI BAOK
@i »is - [E]
: o * L

MpyumeyaHme

ABYXXOAOBbIE  KAQMOHbI  HEOOXOAMMbBI  AAS '

NPEeAOTBPALLLEHNS OBPA30BAHMA KOHAEHCATA
HQ MOAY MOMELLEHMM M HA MOBEPXHOCTM

PAAMOTOPOB B PEXMME OXACDKAEHMA.

HakonuteAbHbin 6ak

; FCU1 FCU2

PAHKOMNAbI

BCTPOEHHbIM HArpEeBATEAL

3aMNOpPHbIN BEHTUADL Y AQAEHHBIM KOMHOTHbIN By-pass
T TepmocTar BEHTMAD

HuskotemneparypHas
TPEXXOAOBbIM BEHTUAbL ABYXXOAOBbIM BEHTUAb WAL
. BbICOKOTEMMEPATYPHAS

AUHNA






CxeMa NOAKAIOHMEHUS TENAOBOro Hacoca CH
Bo3AyX-BoAQ &7

HU3KoTeMMepaTypHbI pagnuaTop
(paboTaeT 3uMoN Ha oborpes.)
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daHkonn (pabotaet
NeTOM Ha oxNlaxkgeHue)

6ak-HakonuTtenb NBC
(3uma/neto)

BHYTPEHHU 610K

OT CUCTEMHOTO
BO/JIOCHaGXeHuA

OT TEMJIOBOTO
HacocCa

Tennbl non
(paboTaeT B pexume
NPYOPUTETHOCTK)

rMApaBAMyYecKun
KOJeKTop

Tennbin non
(paboTaeT B 3UMHEM pexunme Ha oborpes)

OCHOBHbIE ®YHKLIUM: HarpeBaTtenbHble npn6opbi:

O6orpes nomelueHus Tennblii non (t HocuTena 25-36°C)

OxnakHeHne nomeLleHuA

(KOHANLMOHNPOBaHWeE) bak-Hakonutenb MBC (t no 80°C)
O6orpeB NomelleHNs + Harpes BOAbI ®aHkonnbl (t Hocutena 40-55°C)
OxnakaeHue NoMelleHrs + Harpes BoAbl HuskoTemnepaTtypHble pagnaTopsi

(t HocuTena 40-55°C)
Harpes Bogabl

NMPEMMYLLUECTBA

1) 9koHOMUYHOCTb. KoapdpunuyneHT sHeproapdektTnsHoctn (C.0.P) coctaBnaer 4,5
2) lna Bcex TMNoB 06beKTOB (6e3 pa3pewnTenbHON JOKYyMeHTaUnmn)
3) CoBMeCTMM CO BCEMM TUMaMu cMcTeM oborpeBa (ra3oBblil KOTeN, 31eKTPooborpes,

CONTHEYHbIN KONnekTop u T.4.) 6narogapa MHOroGyHKLMOHaIbHOMY KOHTPOEPY
4) Hn3skune KanntanoBnoxeHunsA
5) MpocTon, 6bICTPbIA U MAaNnO6AMKETHBIA MOHTaX
6) becwymHana paborta
7) YcnewHaa npakTuka skcnayaTaymm B YKkpanHe

www.cooperandhunter.ua
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Kak BbIOpATb HAPYXHbIM GAO

Epumep no%ﬁopa (NRUGAU3UTEABHDBIN) HAOPYXHOro 6A0KA TpebyeMon TENAOBON MOLLLHOCTH.

r%%i)eT HEOOXOAMMOU TEMAOBOMN MOLLIHOCTU HAPY>KHOTO OAOKO AAS OTOMAEHUS U ropayero BOAOCHAOXEHMS
QHB = QoT + Qrec HeoBXOAMMASR TEMAOBASA MOLLIHOCTb Ha MBC:
MCXOAHbIE AQHHbIE: MopsAOK pacyeTa:
1. MoA€3HA XXMAQS MAOLLLOAD 200 m? 4x100x((45-10)/(55-10)) = 311A/A€HD
2. KOAMHECTBO MPOXMBAKOLLLMX 4 yen. PacuyeT Tpebyemoit TEMAOBOM MOLLIHOCTU AAS HOFPEBA BOAbI:
3. Temnepatypa XOAOAHOM BOAbI HO BXOAE B ©aK +10°C (311/1000)x(55-10) = 14,0 MKaA/AEHb
4. TemnepaTtypa ropsien BOAbl HO BbIXOAE C y4eToM KO3 MDULMEHTA 3aMNACa:
13 TMADOMOAYAS _ +55°C 14,0x1,15 = 16,1 MkaAa/aeHb
5. TemnepaTypa PACXOAYEMOM B CAH. LLEAAX BOAbI +45°C Npeobpasyem MKAA B KBT:
6. CpeAHMM pacxoa BOAbI HO YEAOBEKA B CYTKM 100 A Qrsc = 16,1/(860/1000/8) = 2,34 kBT
7. KoadhdouLmMeHT 3anaca Ha TENAOMOTEPU 15%
8. Bpems paborTbi 8 yac
9. CpeaHue TenAonoTepm 70 B1/m?
HeobxoArmasg CyMMapHAS MOLLLHOCTb
TEMAOMPOU3BOAMTEABHOCTU HAPY>KHOTO OAOKA:
HeobxoAnmas TEMAOBAS MOLLLHOCTb HO OOOrpEB: QHO = 14 kBT + 2,34 kBT = 16,34 kBT
Qort = 200x0,07 kBT = 14 kBTt (MMKOBASR MOLLIHOCTB)

BHumaHme! OKoHYaTeAbHOE peLueHue Mo noAbopy HAPYXXHOrO GAOKQ MO TEMAOMPOU3BOAUTEALHOCTH MPMHUMAETCS MOCAE YTOYHEHMS
C MOMOLLILIO MOMPABOYHbIX KOSQPPULIMEHTOB TEMAOMPOMIBOAUTEABHOCTH, COMAQCHO TABAML, «KOPPEKLMS MPOM3BOAUTEABHOCTMY B
PYKOBOACTBE MOAb3OBATEAS






CH AAq 3aMeTOK
Cooper Hunter




KOHTAKTbI

OKCKAIO3UBHBIM AUCTPUOLIOTOP B YKpauHe
00O “Cten KopnopeuwH”
TeA.: +38 (044) 461-79-82

www.cooperandhunter.com
www.cooperandhunter.ua




