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TEMNJIOBOrO Hacocy.




Ane, KnacKyHi TenIoBi HACOCK, NOMPW ICTOTHI NepeBaru, MaroTb
LNy HU3KY

1. TennoBum Hacoc “po3cin - Boga” mae COP
= 4 (COP - ue koe®iLieHT NepeTBOPEHHS,
AKNA MOKa3ye, Wo, BuTpadaroum 1 kBt S0-55°C
eflekTpoeHepril, oTpumyemo 4 kBT Tenna).
Taki TeNN0BI HACOCK AOCUTL EPEKTHNBHO
MPaLLiorOTb HaBiTb 3a TemnepaTypu
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Ane, 3araiom, CUCTEMU OMajleHHA
6inbLIOCTI ByaiBenb B YKpaiHi
PO3PaxoBaHO Ha e BULLI
Temnepatypu: 70-90°C, aki Tennosunm
HacoC He B3MO3i 3abe3neumnTn Hi Npwm
aKkux ymoBax. OKpiM LbOro, Ans
POOOTH reoTepmMabHOro TEMI0BOrO
Hacocy Tpeba 0bnaliTyBaTV AKepeno
TEMIOBOI eHepril - reoTepManbHe nose.




Hanpwvknaz, Ana TENI0OBOrO HAacoOCy Ha
IMBT Tenna Tpeba noroanT Ta NPOBYPUTH
400 cBepanoBUH rnbrHO 50 M 3 KPOKOM
6 M. Lle Binblue Hixk 2 dyTbobHMX NOAA.
Taki 06cArv B LWi/IbHIV MicbKin 3a0yL0BI,
YCIAHOKO KOMYHIKaLiAMUK, 3HANTU ManXe
HEMOXX/IMBO
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2. TennoBuin HacoC “NOBITPA - BOAA" Ma€ 3HaUHy nepesary y BiACYTHOCTI BypoBux pobiT, 60
[>KepenoMm Tenna Aas Hboro € nosiTpd. Ae, LA nepesara CyTTEBO PYyNHYETLCA
Kosnu temnepatypa Ha Byauui 0°C - 7°C, Taki Tenaosi HaCoOCK NpaLorOTh 4OCUTD
HenoraHo. BoHW 3 NeBHOK NEPIOAMYHICTIO CTarOTb Y BiATaMKy, WOO CKMHYTX 3 30BHILLHbOT
610Ky “KpuKaHuil naHumMp”, Wo HapoCTae nig Yac poboTh TEMAOBOrO Hacoca y BUMNALI
obMep3aHH$ 3KOHAEHCOBAHOI 3 MOBITPSA BOOMM .

[ig yac npouecy BiATanKkKM TEMNOBa eHEpria He Anlle He HaJA€ETbCA CMOXMBAYEBI, ane
cncTema e M 3abupae i 3 NpuMilLleHHd Ta BiANPaBAsSE Ha 30BHILHIM TEMNA00OMIHHMK, LLO6
pO3TONNTU Ha HboMY Jiig. COP = 2 14 30BHILWHLOI Temnepatypu -7°C. Koaun X
TemMnepaTtypa Ha30BHiI cArHe Hukue nosHaukm -7°C, COP Takoro TenaoBoro Hacocy byae 1,5.
A Le O3Hauyae, LWO 3a CBOEKD eHeProed®eKTUBHICTIO CUCTEMA BXe HAabMXKaAETbCA A0
e/IeKTpoKOTAa.

Moy UbOMY Le N 3HWXKYETbCA MakCMMaslbHa TemnepaTypa noaaurouoro TEMNI0HOCIA. ,ﬂ,flﬂ —
15°C 330BHI, BOHa b6yae amwe 35°C- 40°C.
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[0 TOro X, K B Nepluomy, Tak i B Apyromy
BMMaAKaX, BUKOPUCTYBYHOTbCA GPEOHM -
xonopoareHt” 3 iHagkcom GWP (Global
Warming Potential) 1600 ta Buwie. LLo6
MaKCUMaNbHO CKOPOTUTU BMAMB GPEOHIB Ha
PYWHYBaHHA O30HOBOrO LWapy Ta npobaemy
rnobanbHoro nofenninHa, 12.12.2019 poky 6yno
NPUUHATO 3akoOH Ykpainu N2 376- IX “T1po
PeryntoBapsa rocnofapCcbKol AiAIbHOCTI 3
O30HOPYMHIBHMMW PEYOBUHAMM Ta
GTOPOBAHVMM MAPHUKOBUMU razamm”
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e TenAoOBI HOCOCMU HQO 2 o

Bci BKa3aHi BuLLE HeAoMiK1 And
GPEOHOBKX TEMIOBMX HACOCIB
BIZCYTHI N4 TEMNIOBOTO HACOCY,
Ak npautoe Ha COZ2. B akocTi
XOJIOL0AreHTy Takoro
TEMNJIOBOrO HAacoOCy 3aMiCTb
dpeoHy BUKOPUCTOBYETbCA
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CO2 mae HynboBwmin noteHuian GWP, 6o came COZ2
BMKOPWCTOBYETLCA AK €TalOHHA Mipa Ana po3paxyHky GWP.

HanHmxua Temnepatypa BukopuctaHHa CO2 B AKOCTI
XOJI040areHTy ctaHoBUTL -56,6°C. Lle o3Hauae, Wwo
TENNOBKMM Hacoc Ha CO2 Moxe Nerko npawoBaTu He nuLle
Npw 30BHIWHIM Temnepatypi -22°C, ane BiH CNOKINHO byae
npawroBaT HaBiTb npu -50°C Ha30BHI.

3aBAAKM TennoBOMY Hacoci Ha COZ2 MOXAMBO AOCATHYTH
Temnepatypu tennoHocia +120C. Takum YMHOM, 3 TakUM
TEMJI0OBMM HAaCOCOM MOXJIMBO reHepyBatu nap. [pu Lsomy,
3POCTaHHsA TeMnepaTypu BiAbyBaeTbCA NPaKTMYHO be3
3HMXeHHA COP (aK y ¢ppeoHOBMX TEMIOBMX HACOCIB). A Lie, B
CBOKO Yepry, 403BOJIAE ONANtOBATV NPUMILLEHHA 6e3 3aMiHK
3aCTapinol CUCTEMK OMnaneHHA (HaBiTb Ha YaBYyHHWMX
paaiaTopax abo perictpax).



CO2 LOCUTb PO3MOBCHOAXKEHNI, TOMY MA€ He3HaYHy BapTiCTb. BiH
A00YBaAETHCA 3 NOBITPA B OYAb-AKOMY KYTOUKY YKpaTHM i HE 3an1eXuTb Bij
iMnopTy. TOMy BiH He Byae AopoXX4yaTu i gani, Ha BiAMIHY Bif GpeoHiB,
BAPTICTb AKMX HANOAMXKUMM YaCOM MiABULLMTLCA Y AeKinbka pa3iB. binbLie
Toro, Butik CO2 3 TEMAOBOrO HacoCy € abCONFOTHO NPUPOAHIM NPOLLECOM
nosepHeHHa CO2 B atMOChEpY, 3 AKOT BiH TyAM NOTPanmB paHiwle (Ha
BiAMIHY BiZ GPEOHIB, AKi MicA BUTOKY CNPUAIOTb PYMHYBAHHKO O30HOBOTO

Liapy).

COP Ttakoro 1ennoBoro Hacocy Ha 15-30% BuLLe MOoro GpeoHOBUX
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Pesromyroum HaBeseHe BuLLe, PO3yMIEMO, WO
TenI0Bi HacocK “noeitpa-soaa” Ha CO2
MOXYTb MpaLoBaTh 3a Temneparypu -22°C Ta
HWXX4Ye, MPW LibOMY TeMMnepaTypa nogaui
TennoHocid Mmoxe nerko carat +90°C (i HaBi
BULLE).

Bigraika BiabyBaeTbcsa nig yac pobo
TENJ0BOrO HacoCy - HaBiTb 6€3 Norg 3ynuHKK




‘npowiaBan rasoBa 3a/1€XKHICTb"




e OCOOAMBOCTI TEMAOBUX HACOCIB HO CQO2./ e

3BiCHO, o obnaaHaHHA Ha CO2 Mae cBOi' 0COBAMBOCTI.

Lle BUCOKMI pobOoUn TUCK BCEPEAMHI TEMAOBOrO Hacocy, Aknu carae 100
bap i HaBiTb binblie. Ane, B3arai, Lie He € LLOoCb aHOMabHe. Hanpuknag,
riapaBaiyHa TOPMO3Ha cMcTeMa ByAb-aKOro aBTOMObINA MPaLIKOE 3 TUCKOM
180 bap, i ue Hikoro He beHTexXnTb. TOMY, KOMMIEKC 3ax0aiB 3 be3neku
BUPILYE L& MUTaHHSA.

Baprictb Tennosoro Hacocy Ha CO2 Ha 30-50% nepeBsuLLy€e BapTICTb
GPEOHOBMX aHaNoriB. Ane Mu BXe po3ibpanncs, WO aHanoriB HacnpaBai
HeMae, 60 obnaaHaHHA Ha GPEOHI He MOXe | BAN3bKO HaaaTu Ti
napamMeTpu, aki xapakTtepHi and TexHikm Ha CO2.

Take obnagHaHHA JOPEYHO BMKOPUCTOBYBATK Ha noTy>kHocTax 100 kBT Ta
BMLLE, OO CMCTEMM aBTOMATUKM KOLITYHOTb oaHakoBo and 10 kBT i ana 100
KBT. TOMy ManeHbki Tenn0Bi HacocK byayTe HEOBrPYHTOBAHO AOPOMMMM

3BaXaroum HafABHICTb BUCOKOTO TUCKY B CMCTEMI Ta CKAAAHICTb TAaKOro
TEMNA0BOrO HacoCy, Oro 0bCayroByBaHHA MOBMHHO OyTW peryndapHnMm, 6es
nepebois.



e EKOHOMIYHA cknagoBa °

Mu Bxe posibpannca, wo Tennosuri Hacoc Ha CO2 Ha 100% nokpuBae
noTpeby B OMajseHHi Ta rapaYoMy BOAOMOCTa4YaHHIO (@ TaKOX B XON04)
He3aNeXHOo BiZ 30BHILWHbOI TemnepaTypu nositpa (-22°C Ta HaBiTb HUXYE).
[Mpv LUbOMY ANA HLOrO BCE OAHO - MpaLtoBaTV Ha 3acTapisy cuctemy
onaneHHsa 4u HoBy. Bce ogHo COP, 3 nigBuiLeHHAM Temrnepatypu nogadi
TENAOHOCIA. 3a/IMWAETLCA HE3MIHHUM.




Takum 4nHoM, po3paxoByroun iHBectuuito B CO2-TennoBmu Hacoc,
MaeEMO Ha OAHOMY BaeJi JinLle BapTiTb TEMNOBOro Hacocy, Woro
LWIBMAKOrO MOHTYBaAHHA Ta 3anycky, a Ha iHWOMY: Bi4CYTHICTb
OypiHHA 3 0bNaLITYBAHHAM reoTepMaibHOro Nos, BigCYTHICTb
KaniTanbHOI PEKOHCTPYKLii CUCTEMW OMaNeHHA 3 nepeBedeHHAM ii 40
CTaHy HW3bKOTeMMepaTypHOI.

AkWwo nopaxyBaTw BCi Ui pakTOpu, TO, CTAaE OYEBUAHUM, LLLO

. aHIK
BECb KOMMAEKC pPObIT 3 BypiHHA, 3aMiHN CUCTEMM OMaNeHHS Ta
obnalWTyBaHHA KAacMYHOro ¢GpeoHOBOro TEMIOBOrO HAcocy.




TexHika Ha CO2 BifOMa A0OCUTb AABHO, ane 3aBAskM NOTpebi npaliroBath Ha
BMcokux tuckax (100 bap), TexHoNOTrIi pO3BMBANNCA 4OCUTL MOBINKHO. [1OLLTOBXOM
N5 OiIbLW LWBWMAKOIO PO3BUTKY TEXHOOTII (Ta, BIANOBIHO, 3HMXEHNA CObiBapTOCTI),
cnpuana HeobxigHICTb YCYHHEHHSA 030HOPYMHIBHMX GPEOHIB 3 PUHRY XON0ANNBHOI
TEXHIKW. By10 3HanAEeHO HU3KY HOBOBBEAEHb, AKI MPOCYHYU BUKOPUCTaHHA COZ2 B
AKOCTI XONOL0AreHTy ANA XON0ANNBHOI TeXHIKK. Lle - poboTa “napanesnbH
KOMMPECOPIB", BUKOPUCTAHHA eXEKLIMHUX TEXHOJIOTIV, TOLLO.

TWO STAGE COMPRESSOR

Gas injection




e JlocBig pob0OTK 3 TEMNNOBUMU HACOCaMK e

['pyna komnaHin BAE (BigHosntoBaHi Axxepena EHepril) nepwoto B YKpaiHi
po3novana BUPO6HMLTBO Tenn1oBux HacociB - we B 2007 poui. Ha
HallOMYy paxyHKY TUCAYI Npauoroynx CUCTEM Ha TernJoBMX Hacocax B
PI3HOMAaHITHWX rany3ax HapoOAHOro rocrnojapcrea.

Hawi knieHtn - ye MNpAT "AK “KnisesogokaHan”, AT “Motop Ciu”, OKIT
"MukonaiBobatennoeHepro” ta 6e3niy iHWKX.

MU 34iMCHIOEMO eKCMOPTHI MOCTaBKW TEMNOBMX HACOCIB B CYCiAHI KpaiHW
(okpim Pocir).




* Acouiauir °

VDE € cniB3acHOBHMKOM Ta yyacHMKOM HaujioHanbHOT AcouiaLil
YKpaiHu 3 TennoBmx Hacocis, XonoanabHoT Acoujiauil YkpaiHu,
Acouiauit IHxeHepis Ctannx EHepretnuHmx TexHonorin. Taknm YnHOM
ANA peanizauii MaclTabHMX NPOEKTIB € MOXJIMBICTb AOJYUNUTH HaLL
KOJIer no TenJI0BMM HaACcOCaM Ta MPOMUCIOBOMY XOJOAY.

UNHPA

Ukrainian National Heat Pump Association

ACOUTALIA
YKPATHWN Crommsceen




