HOABPb 2025

TENJIOBBIE HACOCDI

OAVOXXECT MUPOBbBIX HOBOCTEW N2 65

KOPOTKO O [ JTABHOM:

[Mporpamma EBpocotoza LIFE Bbigenuna
6onee 358 MMNANMOHOB eBpO Ha 132 npoekTa
B 065acTu KauMmaTa, OXpaHbl MpuUpoAbl U
UMKINYECKON 3KOHOMMKU. W3 Hux 48
NPOEKTOB  HarnpaBfeHbl Ha BHeApeHue
YUCTON 3HEPreTukKW, BKJOYasA TensoBble
Hacochbl.

® [Torm npopax TennoBbiXx HAacOCOB B
nepBoM nonyroann B EBpone: Ha 9% 6onblue,
YyeM 3a MepBble LWECTb MecsALeB MNpPoLUIOro
roga.

® CaMbii  MOLWHbIA  MPOMBbILLIEHHbIN
Hacoc ana BASF.

® Tenso MeTpOornosnTeHa oynet
oTanaueaTb BapLiasy.

06 3Tmx WM Apyrmx HOBOCTAX B o06nactu
NPOEKTUPOBaHWS, CTpouTeNnbCTBa n
aKcnayaTtaumm TEMNSIOHACOCHbIX CUCTEM — B

oyepefHOM BbIMNyCcKe fanpykecTa.
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JI0CTYMHbBIN TA3 CHUXAET TEMMbI BHEJPEHMS
TENN0BbIX HACOCOB B EBPOIIE

UcToyHuk: Financial Times

AupekTnBa EBpocoio3a 06 3HeproapeKTMBHOCTM  3faHMi  npeAnucbiBaeT
CTPOUTENIbCTBO HOBbIX 3fjJaHUi C HyneBbiM ypoBHeM Bbi6pocoB k 2030 rogy. Of4Hou n3
KJ1104eBbIX TEXHOJIOMMIA BOCTUIXKEHUS] 9TUX Pe3y/IbTaToB SIB/IAIOTCA TEN/I0Bble HacoChl.

BHegpeHne 6o0nee 4YUCTbIX CUCTEM OTOMJIEHUS MMEET pellarollee 3HavyeHue Aans
JOCTMXKEHUA TNnobanbHbIX KIMMaTUYECKUX LIeNIel, OfHAKO Mepexos OT KOT/IOB Ha
MCKOMaeMoM TOMMMBE K TeMNjoBbiIM HacocaM Mo Bcel EBpone NMpoucxoauT He Tak
ObICTPO, KaK 3TO HeobxoAUMO ANA AOCTMXKeHus uenei EC B obnactv knumara u
aHepreTMyeckon 6esonacHocTW. [JOMMHMPOBAHME MWCKOMaeMoro ToniavMBa Ans
OTOMJIEHNSI U MOTEPS] HEKOTOPbIX HaLMOHAsbHbIX CyO6CMANA NMPUBENN K CHUKEHMIO
cnpoca.

CornacHo nnaHy REPowerEU, EBpocoto3 HamepeH ycTaHOBUTb 60 MJH TennoBblX
HacocoB K 2030 rogy, 4TO6bl CHU3UTb 3aBUMCMMOCTb OT MMIMOPTa rasa MU COKpaTUTb
napHuKoBble Bblbpochkl. Mo cocTosHMo Ha KoHel 2024 ropaa B EC HacuMTbiBanochb
OKON0 25,5 MJIH TensoBbIX HacocoB. HecMoTpa Ha BbiCOKMe nokasatenun 2022 roaa,
NpoAaXn TennoBbIX HacocoB B EBpone 3amegnunanck B 2023 n 2024 ropax.

lMpenBapuTenbHble faHHble EBponenckon accoumauum TeNIOBbIX HACOCOB FOBOPAT O
TOM, YTo B 2025 rogy cuTyaums Ha pblHKE HauyMHaeT MEHATbCS: 3a MepBble LeCTb
MecsiLeB Tekyliero roga B 13 eBponemckux cTpaHax 6bino npogaHo 980 TbicsAy
TENNOBbIX HACOCOB, 4YTO Ha 9% 6onbwe, yem B 2024 rogy. OpHako o6uias
YBEPEHHOCTb pbIHKa oOcTaeTca 6onee HW3KoW, Yyem B 2022 rogy, NMOCKOJIbKY Ha
BHEPEHNE TEMSIOBbIX HACOCOB TMOBAUS/IN  WU3MEHEHME HaUMOHaNbHbIX CXEM
cybcuanpoBaHms 1 6osiee BbICOKasi CTOMMOCTb 3JIEKTPOIHEPrMn Mo CpPaBHEHUIKO C
rasom.
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[NPOMBILLJIEHHBIE MPOEKTBI C MPUMEHEHWEM TEMNJ10BbIX
HACOCOB YHACTBYIOT B AYKLLIMOHE CYbCH WK

UcTouHuk: pv-magazine.com

EC 3aBepwiaeT nunoTHbIA aykumoH IF25 Heat no pgexkap6oHu3auuu npoMbILL/IEHHOIo
Teria Ha cymMmmy 1 mapa eBpo. Ha aykuyuoHe 6ypeT npepgocTaBsieHa (pMKCUpOBaHHasi
npeMuanbHass  cybcupmuss  NMpPoeKTaM, HanpaBJ/IeHHbIM  Ha  3JIeKTpugukaymio
MPOMBILL/IEHHbIX MPOLEeCCOB C MCIO/SIb30BaHNEeM TaKUX TEeXHOJIOMMH, KaK TernsioBble
Hacocbl, UHAYKLMUOHHbIA HarpeB, COJIHEYHO-TEPMaJsibHble U reoTepMasibHble CUCTEeMbI
OTOM/IeHNs1, @ TaK)Ke TMOPUBHbIM MPOEKTaM, COYETaloLMM Pa3/IndHblie TEeXHOJIOrUN
aneKTpupuKaLyumn n NPIMoro Ucrnosib30BaHUsi BO306HOB/IIeMbIX UCTOYHUKOB TerJia.

MpoeKThbl npeaycMmaTpuBaroT
peanunsauuio Tenna B TaKux
NMPOU3BOJICTBEHHbIX  CeKTopax, Kak
XMMUYECKas, cTanenuteiiHas "
LleMeHTHas MPOMbILLIEHHOCTb.

K yyacTturo npurnaweHbl MpoeKkTbl CO
BCen EBpPONENCKOM 3KOHOMWYECKOM
30HblI.

AyKLMOH NpoiAaeT No TpeM KaTeropusim:

cpeaHetemnepatypHble (o1 100°C go 400°C) mowHocTbio oT 3 MBT fo 5 MBT 1
6roaxeToM Ao 150 MIH eBpo;

cpepHeTeMnepaTypHble MOLHOCTbO 60siee 5 MBT ¢ 6rogykeTtom o 350 mH
€Bpo;

e BbICOKOTEMMNEpPaTypHble MNPOEKTbl, BblpabaTbiBatowme Tenno Bbiwe 400°C,
MOLLHOCTbIO 60n1ee 3 MBT u 6rogyketom Ao 500 MsH eBpoO.

Cymmbl rpaHToB cocTtaBAT ot 100 mnH go 250 MiH eBpO B 3aBUMCUMOCTU OT
KaTeropun. o ycnoBuAM aykuuoHa nobeautenn TOpProB nosnyyat (UKCUPOBaHHYHO
npemMuanbHyto cybcnauio, MPonopLMOHanbHYHO KaXXA0N TOHHE COKPaLLLEHHbIX NPSAMbIX
BbibpocoB CO2 B TeyeHMe MaKCUMyM MATM feT nocne BBoAa MpoekTa B
SKcnyaTauuto.
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TEM0BBIE HACOCHI IGDEKTUBHBI JAXE
B CYLLECTBYIOLLMX 3AHNAX

UcToyHuk: ise.fraunhofer.de

TennoBblie Hacocbl o6ecrneynBawT 3PPeKTUBHOE U 3IKOJIOrMYHOe OTOIJIeHWe B
cywecTBylolwnx 3gaHuax. K TakoMy BbiBogy npuwnn wuccnegosatenn UHcTUTyTa
CoJIHeYHo aHepreTuku ®payHrogepa (ISE).

B TeueHue uyeTbipex neT wuccnepoBaTenn NPOBOAWNAWN [AeTallbHble uU3aMepeHusa 77
CUCTEM OTOMJIEHUA C TenJ0BbIMM HacocaMu B OAHO- U TPEXKBAPTUPHbIX AOMax B
peanbHbIX ycnoBuax. B uMcno nccnegoBaHHbIX cucteM Bowsv 61 yCTPOMCTBO TvNa
«BO3ayx-Boga» M 16 cucteMm C TensioBbiIM HaACOCOM Tuna «paccosi-Bofa,
NCNOJIb3YHOLWMM TEenJso rpyHTa.

Onsa oueHkn 3¢hPEeKTUBHOCTM paccMaTpuMBanUCb TeMnioBble HACOCbl B 34aHUSX,
NOCTPOEeHHbIX B nepuog ¢ 1826 no 2001 rr., c otannuBaemou nnowazgbro ot 90 go 370
KB. M, B cpeaHeM 170 kB. M. Xunble 34aHus, NOCTPOEHHbIE A0 BBEAEHUSA MEepBOro
pernameHTa no Tennousonsaumm B 1977 ropgy, ObinM OTPEMOHTUPOBaHbl 6onee
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MaclwTabHo, YeM B cpefHeM MNo CTpaHe. 3haHus, NoCTpoeHHble nocne 1977 roga, 3a
OLHUM UCKJTHOYEHMEM HE NOoABEpPrasinCh NOSIHOM PEKOHCTPYKLMN.

B xope akcnepuMmeHTa TennoBble HACOCbl AOCTUrasn Ce30HHOro KoadduumneHTa
NnosiesHoro aencTeus ot 2,6 o 5,4. Boibpocbl CO2, BNepBbie pacCynTaHHbIe C y4eTOM
N3MeHsLWMXCA BO BpeMeHn dakTopoB, B 2024 rogy okasanucb Ha 64% Huxe no
CpaBHEHWIO C BbIOBPOCAMM ra3oBbiX CUCTEM OTOMEHUS.

NccnepoBaTtenbckas rpyrna Takxxe rnposesa fo/IfT0CPOYHbIE NU3MEPEHNSA YPOBHSA LLyMa
N U3y4nna BO3SMOXHOCTb MHTErpaunmn hoToaIeKTPUYECKMUX CUCTEM C HAKONUTENAMU U
6e3 HaKonuTenemn 3NeKTPO3HEPrum B paboTy TenoBbiX HacocoB. NoMumMo UHCTUTYTa
®payHrodepa B MNpoekTe MNPUHANN yyacTMe fABa MOCTaBLUMKA I3NEKTPOIHEPrUM WU
AeBATb NPOU3BOAMUTENEN TEMNIOBbIX HACOCOB.

HecMoTpss Ha  MonydYeHHble  MOMIOXKWUTENbHbIE  3HAYeHUss  3hHEeKTUBHOCTH,
nccnenoBaTeNbCKUMIn MPOEKT TakXe BbIABWA MOTeHUMan onTummusauun. Ha ocHoBe
aHanusa faHHbIX U3MepeHuil paspaboTaHa MaTpumLa MpoLLeccoB, KOTOPasi COAEPXUT
BO3MOXHble HeJOCTaTKN KayecTBa Ha OTAENbHbIX 3Tanax niaHNMpoBaHMUs, MOHTaXa U
BBOJAa B 9KCMJyaTauuio TEMJIOBbIX HACOCOB, a TaKXe MoKasaHbl Cnocobbl WX
yCTpaHeHus.

Pe3yﬂbTaTbI N peKkomMeHaauunn ripoeKkTa rpeanctaB/idl0oT LEHHYHO VIHCI)OpMaLWII'O nnsa
NPOEKTUPOBLLUMKOB, MOHTAaXXHUKOB U OrNMepaTopoB TEMJIOBbIX HACOCHbIX CUCTEM.
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JNOMA, TOTOBBIE K JEKAPBOHU3ALIMN

UctouHuku: theguardian.com, sciencedirect.com

B BupmuHreme npoBefieH aHa/iN3 3HEPrornoTpebseHnss HU3KOYr/IepoAHbIX BOMOB C
TennoBbiMu Hacocamn ASHP un ¢oToaneKTpuyecKMMn cucTeMamu, NMOCTPOEHHbIX B
cooTBeTCTBUM CO cTaHgapToM Future Homes Standard. UccnegoBaHue noka3sasno, 4To
OHM CO3al0T MEHbLLYIO HarPy3Ky Ha 3/1eKTPOCETb, YeM OXKMABAOCh.

Nccnepoatenn wu3 LleHTpa 6yayliero >kunbs
BMpMUHreMcKoro yHnBepcuteTa npoaHann3mpoBanu
AaHHble O NOTPebrneHMM 3NEKTPOIHEPrun 3a OAMH
rog B CEMU gomax u3 12-KkBapTMPHOro coumanbHOro
XunuwHoro  komnnekca  «Mpoekt  80». Kak
oKasasiocb, MOJIHOCTbI 3NIeKTPUYECKME [oMa He
TONbKO MOTPEBNSOT MeHbLUe 3JHEeprun, HO M
OT/IMYAKOTCA NO CpeaHeMYy MNUKOBOMY CMNpPOCYy Ha
9/1IEKTPOIHEPIrUIO Ha eguHNULY HELBMXXUMOCTH.
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Tak, 13MepeHHbIN aAnBepcudULMPOBaHHbIN NMKOBbIN cripoc coctaBun Bcero 14,6% ot
o6LLen NPOEKTHOM MOLLHOCTU. Ha oTonneHne n NpUroToBAEHME NULLN NPUXOAUNOCH
okono 80% nukoBOM MOLIHOCTU. B cpegHeM B Jgomax MWCMojsib3oBanocb 65%
BblpabaTbiBAEMOM COSTHEYHOWN 3HEeprnn. Takum o6pasoM Yy NMpPOEKTUPOBLLMKOB e€CTb
BO3MOXXHOCTb AJ15 NOBbILWEHNA MHTErpaunumn CONHEYHOM SHEPTUN 3a CHET yBEIMYEHUSA
naowaan CoJIHeYHbIX NaHenen. OTU pesynbTaTbl FOBOPAT O TOM, YTO ornopa Ha
TEOPETUYECKYHO UM YCTAHOBNIEHHYIO MOLUHOCTb MOXET 3HA4YUTeSIbHO MepPeoLeHnTb
(hakTMyeckne NOTPEOHOCTU CETU, N MOAYEPKMBAIOT BaXKHOCTb y4YeTa AnBepcudukaumm
N Mopenen 3aHATOCTM B GOPMUMPOBaAHUM NMUKOBOIO Cnpoca.

CtpoutenbctBo aomoB «[lpoekT 80» 3aBepweHo B 2022 rogy, OHWU COOTBETCTBYIOT
npoekTy Future Homes Standard 2019 ropga, KOTOpbi TpebyeT CHUXEHUS
NPOrHO3MpyeMbIX BbIGPOCOB Yyrnepoga ANs HOBbIX AOMOB B AHrnum Ha 80% no
CpaBHEHUIO CO CTpouTenbHbiMU HOpMamMu 2013 roga.

KOH(.I)VIpraLIMFI AOMOB pa3/indaeTcd, OHWM OCHalleHbl BO3AYWHbIMU TEMJIOBbIMA
HacocamMu gnsa OTOMNEHUA U UMEKOT BbICOKUMN YPOBEHb U30NALNN. Ha KpblWwax BCeX
AOMOB YCTaHOBJIEHbI COJIHEYHbIE NAHENN, HO 6€e3 CUCTEMbI HaKOMIeHNS QHeprun.
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fopoBoe obuiee noTpebneHne 3SHepruM ANA KaXAaoro o6bekTa HeABMXUMOCTU
oKa3zanocb Ha 40-67% HuXe, YeM B cpefgHeM No BenukobputaHuu, 4To, NO CroBam
nccnegosartenen, ABMSETCA «OFPOMHOM 3KOHOMMEN MO CPaBHEHUKD C TUMWUYHbIM
JOMOX03SINCTBOMY.

B  HekoTOopbix gomax obuwee noTpeb6neHue
3NIeKTPO3HEPrMM  HA  OTOMJIeHMEe U ropsiyee
BOAOCHAOXeHMe 0KasasioCb HUXEe OXMAAEMOro
3Ha4yeHus, npeaycMOTPEHHOIO pacyeTamu
ceptudmkata 3HepreTnyeckon  IPEPEKTUBHOCTU
(EPC). OpHako penTuHrm EPC He Bcerga TO4YHO
oTpaxatoT aKTMyeckyro 3dHeproadeKTMBHOCTb
OObEKTOB  HEABMXMMOCTW, YTO JINLWLIHMKA  pa3s
NOATBEpPXKAAeT  HEeo6XOAMMOCTb  peanuCTUYHOro
MOAENNPOBAHNS 3HepronoTpebneHns [as HOBbIX
ZLOMOB.

3acTponwmk Midland Heart mnaHupyeTr ctpouTtenbctBo 95 gomoB, KoTopble 6yayT
cooTBeTcTBOBaTb npuHumMnam «lpoekta 80». Midland Heart HamepeH u3yunTb
BapuvaHTbl XpPaHEHWUs1 SHeprun, Hanpumep, ¢ NOMOLLbIO aKKYMYNATOPOB. 3TO MOXET
npefocTaBuUTb XXuabuam 60nblle BO3MOXHOCTEW BOCMO/b30BATbCA «YMHbIMU»
Tapudamu, Korga CTOMMOCTb 3J/IEKTPOIHEPIUM CHUXKAETCA B OMNpefesieHHoe BpeMs
CYTOK.

HanomMHuM, 4TO npaBuTenbcTBO BenukobputaHum nnaHupoBano c¢ 2025 ropa
o6HOBUTb Future Homes Standard. [lokymeHT o6ecneuynT co3faHuWe roTOBbIX K
HyNeBOMYy YPOBHIO Mocne AekapboHu3auun AOMOB. OTU AOMA C HU3KUM YPOBHEM
BbIOPOCOB yrnepofa 6yayT UMeTb 6051e€ BbICOKUIA YPOBEHb U30SLNKN, FEPMETUYHOCTM
M UCMnoNb3oBaTb HU3KOYIrNEpPOAHbIE CUCTEMbI OTOMAEeHUsA. OHKM ByayT Mcrnonb3oBaTb
TONbKO 3NEeKTPUYECTBO, MNOITOMY He ©OyayT MOAK/YEHbl K [as3oBOW CeTW.
OKOHYaTenbHas Bepcusa cTaHAapTa ele He onybnmkoBaHa. CornacHo emMy, BCe HOBbIE
aoma B AHrnmm ¢ 2027 ropga [O/MKHbl ObiTb OCHALLEHbl COMTHEYHbIMU MaHENs MU K
TensoBbIMM Hacocamu. OxKupaeTcs, YTo 3TU JoMa ByayT SKOHOMUTb BOMbLLE IHEPTUM
W, cneposaTtefibHO, 6yayT 6o0nee 9KOHOMMUYHbIMM B 3KCnyaTauun, 4Yem [OMa,
oTarnJimBaemMble UCKOMaeMbIM TOMJIMBOM, TaKUM KaK ra3oBble KOT/Ibl.
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KPYMHEMLIWY TENJI0BOM HACOC A1 XUMUYECKOIO
[TPOU3BOACTBA BASK

UctouHuk: thechemicalengineer.com

Ha xumunyeckom kKomnnekce BASF B JliogBurcxagpeHe Hayasnocb CTPOUTENILCTBO
MPOMbILL/IEHHOr0 TernJIoBOro Hacoca fJ/isl NPou3BOACTBa napa C Hy/IeBbIM Bbl6POCOM.
lpoeKT peanusyercs Ha IMHUU MO BbINYCKY MypaBbUHOW KUC/IOTbI.

Mo 3asBneHMO KOMMNaHWKW, ycTaHoBKa nnowaabto 2000 kB. M OyaeT BBeAeHa B
akcnyataumio B cepegumHe 2027 roga W CTaHeET «OAHUM U3 CaMbIX MOLLHbIX»
NPOMbILUIEHHbIX TEMNMNOBbIX HACOCOB B MUpE.

TennoBoWn Hacoc, pa3paboTaHHbI aBCTPUIACKOM KoMmnaHuen GIG Karasek, ucnonbsyer
MEXaHMYEeCKY0 PEKOMMPECCUIO OTPaboTaHHOrO Mapa OAHOM M3 [BYX YCTAHOBOK
napoBoOro KpekuHra. Cuctema obecneumT TenaoByr MolHOCTb 50 MBT, 4To cocTaBut
500 000 ToHH napa B rog.

Ceiyac 0KO0 NONOBUHBI 06beMa Napa Ha NPeanpuATUN BbipabaTbliBaeTCsA ra3oBbIMU
TypbuHaMK, a ocTasibHasi 4YacTb — B pe3ynbTaTte 3K30TEePMUYECKUX XMMUYECKUX
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peakuuin. KomnaHusa nonaraeTt, YTO HOBas TEXHOOMMS CMOXKET COKpaTUTb BbiGpOCHI
npv NpoMsBOACTBE MypaBbUHOM KNCNOTbI A0 98%, cakoHomume 100 000 T CO2-akB/rop,
nnu okono 0,5% ot 06Lmnx MMpoBbIX BbiopocoB BASF.

Mpepnpuatune B JliogurcxadeHe nnowagbto 10 KB. KM ABASETCA KPYNHENLINM
XMMUYECKUM KOMIJIEKCOM B MMpE, a MOLWHbIA TensioBON HacoC MOBLICUT 6e3 Toro
OrpOMHOE NOTpebdeHne INeKTPOIHEPrMmM KoHUepHoM B 4,5 TBTu/rog — npumepHo 1%
OT BCeN NOTPEBHOCTM [epMaHnn B 3/1IeKTPOSHEPTUMN.

YT106bl pewnTb nNpo6nemMy  LOMOSIHATENbHOW  anekTpudukaumm eBpOMNenCcKnX
npeanpuaTun, NpuHAT [naH genctBuM EBPONenMcKoOn KOMWUCCUM MO XUMMUYECKOW
npombiwneHHocTn. OH Npegnonaraet yBeNnYeHne KOMMeHcaumm Hanora Ha Bbi6pocChl
yrnepoga Ansl 3HeproeMkux otpacnen. Kno4yeBon Lenbto nnaHa sBnseTca nognepxka
«pasBepTbIBAHUA LUMPOKOrO CMeKTpa TEXHONOrMM [eKapboHu3aumu, Takux Kak
anekTpudukKayms».

MpuBep>xeHHOCTb BASF nporpamme anektpudwukauum ogobpeHa MpaBUTENbCTBOM
[epmMaHuun, KoTopoe nHBecTUpoBasno B NpoekT 310 MUIIMOHOB eBpO.
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PEKYNEPALLAA TEMJIA METPOINOJIMTEHA BAPLLABDI

NctouHuk: ampoleagle.com

lNMonbckas cronuya 3anyckaer MUIOTHBIN NMPOEeKT MNno peKynepayun teniaa n3 TOHHes1IeH
MeTpo [JiA I OpOﬂCKOﬁ TernsoceTx.

MpoeKT, UCNONb3YyHLWMUA TEMNJIOBble HACOCbl, HaMpaB/ieH Ha MNOBblLIEHMKE
9HeproaPheKTUBHOCTN TOPOACKOM WHGPPACTPYKTYpbl M COKpalieHMe BbiGPOCOB.
Peanunsauus npoekTa paccMaTpuBaeTcs Ansa ABYX IMHUI MeTpo. Ha ogHOM U3 HUX yxe
BblbpaHa CTaHUMA YCTAHOBKW, Ha BTOPOW JIMHUWM BedyTCs MPOEKTHble paboTbl U
OLlEHMBAIOTCSI  TEXHWYECKME  pelleHMss OTHOCUTENIbHO MecCTa  pasMeLlleHus
TEnI0HaCcoOCHOro 060pyA0BaHNUS.

Kak coobwwmnn cneuymanuctbl dakynbTeTa WMHXEHEPHON 3Konorumu BapliaBckoro
NOJIMTEXHMYECKOro YHUBEpPCUTETa, TemrepaTypa BO3Zyxa B METPO OTHOCUTENIbHO
CTabunbHa M BbICOKA B TeYeHME BCEro rofa, YTo Aenaer ero npuieKkaTesibHbIM
MCTOYHMKOM Tensa pfgnas TensoBblX HacocoB. 3MMOM 3Ta TemnepaTypa peako
onyckaetcs Huxe 10°C, a neToM ToNbKO B OYEHb XXapkue AHM MOXeT MnpeBblwaTb
25°C. KpoMme TOro, aBTopbl MpOeKTa yTBEPXAAIOT, YTO TEXHOJIOMMA peKynepaumn Tenna
OT MH(PaCTPYKTYpbl METPONOANTEHA CMOXET AOMONHUTENBHO CHU3UTb TemMnepaTypy
Ha nnaTdopmax Ha 4°C B neTHee Bpems.

Noea pekynepauuu Tenna B MeTPOMOJSIMTEHaAX [MOKa He nofayyuMna LWMpPOKOro
pacnpocTpaHeHus B MUPeE, HO MNUIOTHbIE N AEMOHCTPaUNOHHbIE YCTaHOBKU CTPOATCA
B lepmaHun n LWoTtnangmn. MNMpuMepomM MUCNosb30BaHUA Ternsa oT UHPPACTPYKTYpbl
METPO MOXET CNYXWUTb 3HeproueHTp Bunhill 2 B JloHgoHe, cHabXarowuin TeNIOM
6onee 1300 XMWNbiX M O6WECTBEHHbIX 34aHUN. DHEProueHTp MOCTPOEH Ha MecTe
BEHTUNALUMOHHOM LWaxTbl AeMOHTUPOBAHHOW cTaHuuu «Cutu-poya», KoTopas 6bina
npespaLleHa B NoA3eMHY0 CUCTEMY BO3AyXOoyAaneHUs u3 TOHHeNnen MeTponosiMTeHa.
TennoBon Hacoc MowHocTbio 1000 kBT pgoBogut TemnepaTypy OTpaboOTaHHOMO
Bosayxa ¢ 18-20°C pgo 80°C. lopsaumin BO3LyX HarpeBaeT BOAy, KOTOpasa nocTtyrnaer
noTpeébutenam.

MpoekT pekynepauun Tenna ANs TOHHenen BapwaBckoro MeTpononuteHa 6bin
paspaboTtaH B pamkax |l KoHkypca nHHoBaumi Veolia Energia Warsaw B 2021 rogy.
Npes nonyunna lpaH-npu M 6bina BKJ/IKOYEHA B FOPOACKYH MporpaMmmy MpoOeKToB
pekynepauuu Tenna.
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CTOYHBIE BOIbI /191 OTONIEHNS KUTAUCKOTO METAMOJTUCA

UcTtouHuk: gsjb.com

B r opojge ﬂaHleKoy BBeJgeH B J3Kcruiyataluro ﬂepBblﬁ B [MPOBUHLUNKU TNPOEKT Mo
HcrnoJsib3oBaHUKO TerJ1I0BOro Hacoca Ha OCHoBe CTOYHbIX BO4 AJiA LeHTpPa/in30BaHHOIro
OTOIJIEHHA.

KomnaHusa Lanzhou Heating Group o6bsBuna 0 3anycke B aKChnjyaTauuto NepBOro
NpoekTa Mo WMCMNofb30BaHUIO TEMNJIOBOr0 Hacoca Ha CTOYHbIX BOAax B MPOBUHLIUK
laHbcy. TennoHacocHasi CTaHUMM PAAOM C OYUCTHbIMU COOPYXXEHUAMWU B panoHe
YsHryaHb Hayana cHabXaTb 3KOJIOTMYECKM YUCTbIM TEMJIOM  3-MUJIIMOHHBIN
afiMUHUCTPATUBHbIN LLEeHTP J1aHbYXXOy B OTONUTENbHbIN ce30H 2025-2026 rr.

TennoBble HacoCbl MCMOMb3YKOT B KayecTBe WCTOYHMKA HU3KOMOTEHUMANbHYHO
TENJIOBYHO SHEPrUI0 MpeaBapUTENIbHO OUYULLLEHHbBIX CTOYHbIX BOA M NpeobpasyoT ee B
BbICOKOTEMMEPATYPHbIV ra3 BbICOKOrO AaBfiEHMs C MOMOLLbIO KOMMpeccopa. JToT ras
HarpeBaeT LMPKYIMPYHOLLYHO BOAy B TEMJIOBOM CETW nepep nogadein notpebutensam,

obecneynsas yTuamsaumio Tenna.
| FrPYNMNA KOMMOAHMWMW
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MpoeKT npegycMaTpuBaEeT CTPOMTENBCTBO MATU TEMIOBbIX HACOCOB 06LLEN TEMIOBOM
MoOLLHOCTbIO 50 MBT 1 3uMHee oTonsieHne 3 M/IH KB. M HeABMXMMOCTU. Ha nepsBom
aTane npoekTta TennocHabtxeHne oxBaTbiBaeT 820 000 KB. M 34aHUK, 06CNyXMBas
HECKOJIbKO YXXWUJbIX PanlOHOB.

Mo cpaBHEHUIO C TPagMUMOHHbIM Tra30BblM KOT/IOM, 3TOT MNPOEKT ob6najaer
3HAYUTENbHbIMU 3KONMOTMYECKUMN U 3HeprocobeperarowMmm npemmyuiectesamu. o
npeaBapuTeNnbHbIM OLlEHKaM, Nocfie BBOAa MpPOeKTa B 3KCMsyaTauuto OH Mo3BOANUT
€XerogHo 3KOHOMWUTb OKONo 15 MNH Ky6OMETpPOB MPMPOLHOro rasa M COKpaTUTb
Bblbpocbl yrnepoga Ha 32 000 T, YTO UMeeT 60/blIOe 3HAYeHMEe AN ONTUMM3aUnn
9HEepreTMYecKom CTPYKTYpbl ropoda U LOCTUXKEHUS Lenen «ABOMHOro yrnepogHoro
6anaHca».

I A\ MHconAP
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HOABPb 2025

[ATb TEM/10BbIX HACOGOB 3AMEHWJIU TA30BbIE KOTJ1bl B
PASBNIEKATEJIbHOM LIEHTPE

WctoyHuk: naturalrefrigerants.com

Pa3BnekartesibHbIi LLeHTP B YOPPUHITOHE HA ceBepe AHITIUU 3aMeHUJ1 ra3oBbie KOT/1bl N
yCTaHOBKY KOMOGUHUPOBAHHOM BbIPab0OTKM Ternsia U 3/1eKTPOIHEPrun NnATbIO TeNn/10BbIMU
Hacocamu CO2 (R744), nocTaB/eHHbIMU O6PUTAHCKUM TPOU3BOAUTENIEM CUCTEM
OTOMJIeHUs1, BEeHTUNISILUU N KOHAMLMOHMPOBaHus Bo3ayxa Clade Engineering.

Cuctema u3 nsatyM TennoBbix HacocoB Maple
SN/300 o06uern TennoBoM MOLLHOCTbO 1,5
MBT ob6ecrneunna temnepaTypy HocuTens Ao
70°C ansa oTonneHust noMeLleHnn u ropsiyee
BOAOCHAbXeHMe [BYX 6GaCCENHOB B XXUIOM
komnnekce Orford Jubilee Neighbourhood
Hub.

Tenno B noMmeLLeHUM pacnpenensieTcs yepes
BO34yxoo6bpabaTbiBatoLime arperartbil,
paauaTopbl U TEMIOU3MyYaloLINe NaHenn, HEKOTOpPble U3 KOTOPbIX GblfIN COXPaHEeHbI
OT NepBOHaYyasibHON CUCTEMBI.

Cepusa Maple npeactaBnsetr cob6oin aPpOEKTUBHbIA HU3KOYIIEPOAHbIA M KOMMAKTHbIN
BapuaHT TenJIOBOro Hacoca pfJii KOMMEPYECKOro npumMeHeHus. [laTtb Tennosbix
HacocoB YMNpPaBASAKTCA C MOMOLLbID MHOrodyHKuUnMoHanbHoro koHtponnepa Clade,
KOTOPbIN aBTOMaTuyeckun 6GanaHCcUpyeT MOLLHOCTb ANS AOCTMXKEHUS ONTUMAanNbHOM
9hHEKTUBHOCTM.

[na peanusaumn npoekTa NotTpeboBanacb MoJepHU3aLUus pacnpeaennuTesbHoOn cetu
C Uenbk pacliMpeHnss BO3MOXKHOCTEM SJIEKTPOCHAGXKEHUSA 06beKTa, MOCKOMbKY
cucTema OToMNeHUs 6blia NOTHOCTbIO ANeKTpUbMLMpoBaHa.

®duHaHcupoBaHMe nMpepocTaBfieHO B pamkax [lporpammbl  Aekapb6oHU3auuun
rocypapctBeHHoro cektopa (PSDS) npaBuTenbcTBa BenukobputaHuu, KoTopas
npegocTaBnseT rpaHTbl Ha MOAMEPXKY Mep MO AekapboHU3auuu OTOMMEeHUs wu
NOBbIWEHNIO 3HEProahdeKTUBHOCTU B 06LLECTBEHHbIX 34aHUAX.

B 2022/2023 ropy [OCYroBbl LIEHTP MoceTunio 6onee 485,5 TbICAY YENOBEK, YTO
nogyepkMBaeT HEOH6XOAMMOCTb B HAAEXHOM PELLEHUM NO OTOMNJIEHMIO.

/\ MIHCONAP
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HOABPb 2025

PEYHOM TEMI0BOM HACOC BYZIET NPOM3BOANTH 50 TOHH
[1APA B HAC

UcTtoyHuk: Financial Times

B bocToHe Ha peke Yapsb3 CTPOUTCS TensI0BOM HacoC, KOTOPbIA MOXKET CTaTb CaMbIM
MOLLHbIM B MUPE UCTOYHUKOM Terlsla Ha pe4yHOM Boje.

MNpousBoguTenb obopypoBaHus Everllence M yacTHag KOMMyHanbHas KOMMaHWUS
Vicinity Energy coBMecTHO paboTaloT Hag CO3[4aHMEM CUCTEMbI MOLHOCTbIO 35 MBT,
KOTOopasa 6yaeT npous3BoauTb 50 TOHH Napa B Yac M 06CNy)XMBaTb 3A4aHUA NaoLLaabio
6onee 70 MAH KBagpaTHbIX GyToB (6,5 MSIH KB. M).

MpoeKT, KOTOpbIA MNnaHUpyeTca BBECTM B akcnniyaTaumio B 2028 rogy, 6yper
ncnonb3oBaTb 9Hepruio pekn Yapnb3d u  paboTaTb MNPEUMYLLECTBEHHO Ha
BO30OHOBNSAAEMOW 3/1eKTPO3Heprun. BoipabaTbiBaembin nap gasneHvem go 50 6ap u
Temnepatypon 6onee 300°C nocTynuT B 34aHUs NO CYLLECTBYHOLLEN FOPOACKON CETU
TENIOCHAbXeHUS, BbITECHASA ra3oBble KOT/bl. ATO 6yAeT nepBas yCTaHOBKA M3 Cepuum,
obcnymBatoLLen panoHbl boctoHa n Kembpuaxxa B Maccauycetce.

MpoeKT roToBUTCA K peanu3aumym B TO BpeMsi, Korga ¢eaepanbHoe npaBUTENbCTBO
CHOBa TMpOABMIraeT peLieHWs, CBsI3aHHble C COKpalieHMeM cybcuaunm Ha
MOAEPHM3ALMIO CUCTEM MOBbILWEHNSS 3HeproaddeKTUBHOCTU. OAHAKO Yy LUTAaTOB U
MYHULMNANNTETOB €CTb OnpefefieHHas cBo6oja AeNCTBUI, YTOObl yCTaHaB/MBATb
COGCTBEHHble NpaBuna.

I A\ MHconAP
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HOABPb 2025

B TEXACE MCMbITAIOT MPOMBILEHHBIN TEMNI0BOM HACOC

UcToyHuK: pv-magazine.com

JleMoHcTpauunoHHbIi LeHTp kKomnaHun Skyven Technologies B [Hannace 3anyctun
naporeHepupyoLLuii Ten10Bol Hacoc Arcturus, KOTOpPbIi, N0 faHHbIM NPOU3BOAUTENS, B
BoceMb pa3 3(eKkTuBHee KoT/0B, paboTaloLuX Ha NPUPOSZHOM rase, U B LIECTb pa3
apeKTUBHEE I3/1eKTPUYECKUX KOT/IOB M HAKONUTE/IeH TEN10BOo IHEPT M.

Skyven Arcturus — 3TO NaporeHepupyrolWmin TensoBOM HACOC C MeXxaHUYecKomn
pekomMnpeccuein napa (MVR SGHP), KoTopbI NOBbIWAET HU3KOTeMMNepaTypHOe TEMO
MPOMBILLIEHHbIX MpoueccoB A0 TemMnepaTtypbl 215°C 1 He ycTynaeT CyLeCTBYHOLLEN
KOTesIbHOM CUCTEMbI MO TemMrnepartype, AaBJ/IeHUIO U KavyecTBy. [103TOMy 3aMeHsieMble
NMPOMBbILL/IEHHbIE KOT/Ibl HE AEMOHTUPYIOT, @ OCTaBJ/IAOT B Ka4eCTBe Pe3epBHbIX.

[leMOHCTpaLMoHHaa ycTaHOBKa crnocobHa npoussoantb 1 MBT napa KOTeNbHOro
KayecTBa, MoOJlyyaeMoro nytem yTunausauuum Tenna. Cuctema  mMcnonb3yeT
MHOMOCTYMEeHYaTyt0 TEXHONOTUI0, OCHOBAHHYKD Ha 3anaTeHTOBaHHOM KacKagHoW
ncrnapuTesibHOM KaMepe, KoTopasi yfnaBnvMBaeT OTXoAsulee Tenno. YcTaHOBKa

/\ MIHCONAP
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BKJIHOYAEeT CUCTEMbI YNpaB/ieHUS, KOTOPble MOTMYT OTCNEXWMBATb Harpy3Ky Ha CeTb U
aBTOMaTUYeCKM OTKIYaTbCA B MUKOBblE MEPUOAbl, KOr4a CeTb MNeperpy)keHa, a
TaKXXe peanvM3oBaTb BbIGOP WCTOYHMKA IJHEPruM Mexay I/IeKTPO3Heprven wu
NPUPOAHbIM rasoM B peXuMme peasibHOro BPEMEHM ANA ONTUMM3auumu 3aTpaT wu
COKpalLleHu st BbIGPOCOB.

Mo AaHHbIM KOMMaHWW, AEMOHCTPAUMOHHbIN UeHTp SGHP umeeT KoadduumeHT
nonesHoro gencrteusa 6,5, 4TO ABMAETCA NydlWMM rOKasaTesleM B OTpac/in: OH B
BoceMb pa3 3pdeKTMBHee rasoBbiX KOT/IOB W B WeCTb pa3 3pdheKkTuBHee
3/1IEKTPUYECKNX KOT/IOB M HaKOMNUTeNen TenoBon aHeprum. KomnaHusa gobaBnseT, 4to
ctpemutca K K 8.

Jlnnenka npogykummn Arcturus macwwtabupyetcsa ot 1 go 60 MBT Tens10BOM MOLLHOCTH,
YyTO OenaeT ee uaeasbHbiM pelleHneM AN LUMPOKOro CnekTpa MoTpebHOoCTen B
TEXHOJIOrMYECKOM Mnape B TakKux OTpaclisx, Kak NpousBoACTBO MPOAYKTOB MUTaAHUSA U
HaNUTKOB, 3TaHONa, XUMNYECKOWN NPOoAYKL MU, LLeNA03bl U Bymarwu.

B ceHTabpe 2024 ropa komnaHus Skyven Technologies ob6bsiBuna o nocTtaBke
cuctembl Acturus Ha 3aBoj, Mo NPOU3BOACTBY aTaHona B MeauHe, wrat Hbto-Mopk.

/\ MIHCONAP
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HOABPb 2025

bPUTAHCKUE LIEPKBW I0BEPAOT TEMN10BbIM HACOCAM

UcToyHuk: wired.com

Hecatku uepKBeﬁ B BeﬂMK06pMTaHMM, 06bIYHO OTalnMBaeMbie KOT/IaMMU Ha
UCKonmaeMOM ToIM/iuBe, B HacCTosLee BpeMs Haxog4AaATCsAa B [poLecce YCTaHOBKU
OJIEKTPUYECKNUX TellJioBblIX HACOCOB B pPaMKax 3KOJ/IOTM4YEeCKNU OPUEeHTUPOBaHHbIX
npoeKToB MogepHu3auun. MHorne npuxoxxaHe paccMaTpuBalOT 3TU CXeMbl KaK aKTbl
XPUCTUAHCKOIo ynpaBJ/ieHus.

B TeuyeHne MHoOrmx net AHrnMKaHcKas LEpKOBb MogBepranacb KpUTUKe Mo rnosoay
WHBECTULMIN, CBA3AHHbIX C MCNOSb30BaHMEM HedTM M rasa, noka B 2023 rogy He
OTKasanacb OT UCKOMaeMoro Tonnuea. B HacTosuwee BpeMsa LepKOBb 3asBMSAET, YTO
naaHupyetr AoCTUYb yuctoro Hyna kK 2030 rogy. 9To npegnonaraer B TOM 4ucne
AekapboHM3aLno CUCTEM OTOMJIEHUS.

/\ MIHCONAP
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Mo paHHbIM The Reengineer, npoBegeHHbln B 2024 roay onpoc 12 337 uepksen
BenukobputaHum (68% OT 06LWEero KonmuyecTBa) Mnokasasn, Yto 94 U3 HUX umenwu
BO3A4YLIHble, @ 27 — reotepMaribHble TensoBble HacoCbl. MHOrMe UuepkBu BbibuparoT
MHppakpacHble ob6orpeBaTeny, okono 40 uUepkBel HaxoAsaTcs B npouecce
NpPUoGpPEeTEHMS TON NN MHOW (POPMbI TEMNIOBOrO Hacoca.

MepBonpoxoauemM anekTpudpumkaumm oTonneHus cTana uepkoBb CB. CrtedaHa B
JlInmMnHe, ycTaHOBMBLUAsE HamMosbHOE OTOMJIEHME OT reoTepMasibHOro Tens0BOro
Hacoca B 2008 rogy. YacTtu coopyxeHua pgatupyrotca XI Bekom, U 9TO OAHa M3
cTapenwmnx B cTpaHe (BO3MOXHO, U B MUpE) LiEpPKBEW, KOTopasi 060rpeBaeTcs C
MOMOLLbIO TEMIOBOro Hacoca. M3-3a BbICOKUX TapuoB Ha 3NEKTPOIHEPIUIO LLIEPKOBb
TakXe MJaHupyeT YCTaHOBUTb COJIHEYHbIE NaHenu. XoTsa Ans 3[aHus, BHECEHHOIO B
Crnmcok | cTeneHn (BbicWwas CTeneHb 3alUWTbl, MpUCBaMBaemMas 3AaHUsAM,
NpeacTaBsAOLLMM UCTOPUYECKMIA MHTEPEC), 3TO BYAET HENPOCTO.

Ona cneuynanuctos YCTaHOBKa TerJjlioBblXx HaCOCOB B CTapUHHbIX KYJIbTOBbIX
COOpPYXEHUAX, KOTOPble NpeaAcTaBAOT cobon 6onblime HEN3O0JZIMPOBaAHHbIE 3aHNA, U

/\ MIHCONAP
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npoknagka noa3eMHblXx TPyboMpoBOAOB Ha MNpueralowen K LEPKBU TeppuTopuu,
06bIYHO CBSA3aHbl C CEPbEe3HbIMU TPYAHOCTAMM.

Hanpumep, pna otonneHusa 200-netHen uepkBu CeHT-[PKOHC TpaHwen nojg
Tpyb6onpoBoAbl MPULLIOCL BblKanbiBaTb BPYYHYHO W MEHATb WX MaplipyT K3-3a
MHOIOYNCNEHHbIX 3aXOPOHEHU. [1ns oyeHb OTAasIeHHbIX LepKBen NpensaTCTBUEM AN
YCTAHOBKMW TEMJIOBOro Hacoca MOXEeT CTaTb 3/IeKTPOCHabxeHne 3aaHus. LlepkoBb
cpefHero pasmMepa npegnosaraeT NpUoobpecTn CUCTeMY MOLLHOCTbIO Bcero 80 KBT, HO
CTOMMOCTb MNOAK/IKOYEHUA K 3JIEKTPOCETU MOXET oOKasaTbCA AN Hee HernoMepHo
BbICOKOW.

Bo MHoOrmx uepkBsix, 4acTo
NCMbITbIBAOLWMNX HexBaTKy
CPeLCTB, Nepexo Ha TernsoBon
HacoC MOXeT 6blTb BbI3BaH
HeobxoauUMOCTbIO. Hanpumep,
B uepkBn CB. [lletpa B
Hopugxe, rpge yxe 6binu
yCTaHOBJEHbI COJIHEYHbIE
naHenu, WMEHHO Mo 3TOoM
NPUYMHE peLLnIn NepenTn Ha
CUCTEMY TenjoBOro Hacoca,
Korga OAMH W3 UX CTapblX
rasoBblXx KOT/IOB Bbillen u3
CTposi.

LlepkBM — He eAMHCTBEHHble 06LLECTBEHHble 34aHUs B BenvkobpuTaHuu, KoTopble
pPEeoOpraHn3yroT  3HeprocHateHue. CenbCKMe paTyliy, KpbiTble  PbIHKKM U
TPaHCMOPTHbIE Y3/ibl TaKXe B HEKOTOPbIX Chy4Yasx YCTaHaB/MBAKT COJIHEYHblE
6aTapeun, CBETOANOAHOE OCBELLEHUE U 3/IEKTPUYECKNE CUCTEMbBI OTOMNEHNS.

/\ MIHCONAP
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