({ Ukrainian National Heat Pump Association

HauioHanbHa acouiauia YKpaiHM NO TeEN10BMM HacoCam

Cdepa oouUinibHOro BUKOPUCTAHHSA
TenrnoBUX HacocCiB B YyMOBaXxX
€KOHOMIYHOI cuTyauil B YKpaiHI

bacok b.l.



CTyniHb BNPOBaAXEeHHA TENNOBUX HACOCIB B YKPaAIHI
3a/1eXKUTb BiA:

obcariB Ta iX BapTOCTi
J NiaTpumkKn aepxaBoto NoniTUKKN BnposBaaKeHHa TH
(cnpuaouye 3aKOHOAaBCTBO, HOPMATUBHO-TEXHIYHI aKTH)
] Jlo6iloBaHHA i npoTeKuioHi3m TH-TexHoAnoril Ha
AeprKaBHOMY PiBHI
AW i 3ycunb, peanisauii cninbHoi (arpecuBHOI) NONITUKU B
chepi TennosabesneveHHn
(J HasaBHoOCTI BiTunsHaAHoOro sBupobHuuTea TH Ta
iIHXuHipuHry TH-nocayr, BucokonpodeciuHMiM nepcoHan
J NponaraHagm TH B cycninbcTBi



CTPATETIA PO3BUTKY TH-TtexHOANOTrIN

3riaHO aHaniTuyHoro ornagy [1] nepcnekTMB pPoO3BUTKY CBIiTOBOI eHEpPreTUKu Ta
eHepreTuKu Pocii Ha nepiog Ao 2050 poKy, aBTopiB akagemikis PAH: B.€E. ®opToBa
(cboropgHi — ue npesnpgeHT PAH, aupeKTop iHCTUTYTY BUCOKUX eHeprin 06’egHaHoro
IHCTUTYTY BUCOKMX Temnepatyp PAH), 0.0. MakKapoBa (aupeKTop iHCTUTYTY
eHepreTMyHuxX pocnigeHb PAH) npioputeTHUMM HanpaAmKamu B cohepi
Tenno3sabesneyeHHA € HACTYMHi:

eHeproedeKTnBHi byaisni Ta eHeproedpeKTUBHI NobyTOBI
npunagu;

Tenaosi Hacocu;

BMKOPUCTAHHA COHAYHOI eHepril;

B.E. ®opTtoB, A.A. MaKapos HanpaBneHMA MHHOBALMOHHOIO Pa3BUTUA SHEPreTUKU Mmupa
u Poccum \\ Ycnexu dpusunueckmnx Hayk, - 2009. —7. 179. - Ne12. — C. 1337-1353.

TennoBi Hacocu 3aMMaloTb Apyre micue B peMTUHIY NepcneKTUBHUX iHHOBaALiMHUX TeXHOoANOri. Ha
po3po6Ku B chepi Ten10HACOCHMUX TeXHONOTiIN nepeabavaeTbca sBuTpaTutn 6ina 0.07-0,12 Tpun. gon.



EHepretnyHumn pecypc anga TH:

- EHepria poBKinns

- TennoBi CKNAHI TeEXHOreHHI pecypcu



IlepcnekTuBa BUKopucranusa BTEP, tuc. I'kan/pik.

I'asy3b IpOMHCJI0BOCTI Buxin TBEP |MoxiuBe
BHKOPHUCTAHHS

YopHa MeTagyprisi i KOKCOBa 16200 7770-9330
IMPOMHMCJIOBICTD
KoabsopoBa MeTaayprist 180 85-95
ITajiMBHA IPOMMCJIOBICTD 560 390-470
XimiuHa i HajpTomepepoOHa 8500 5100-6100
MPOMHMCJIOBICTD
IIpomucioBicTh OyamarepiaJiiB 1310 1050-1250

MamuHoOyTyBaHHS 460 220-265
IHmi rasaysi 1200 580-700
Bcboro 295090 16140-19350

Exonomist majauBa,

2700-3100 Tmc. T y.In.




OO0csiry BTOPUHHMX TEIJIOBUX EHEPropecypciB B MeTaJ yprii

HaiiMeHyBaHHA NMIANPUEMCTBA, TBEP, mun. I'kau/pik
“KpuBopikcTaap” 7,05
MeTaJypriiuuil komoOinar im. Litiua 5,23
“A3oBcTajIb” 3,19
“Janmopixkcrajn” 3,17
METKOMOIHAT IM. /[3epKMHCHKOI0 2,54
AJT4eBCbLKUI METKOMOIHAT 2,66
€CHakiiBCHbKHI METAJYPriiHUAM 3aBO/ 1,40
3aBoj iM. IleTpoBcbKOrO 0,85
JloHebKHI MeTAJYPriiHUU 3aBO/I 0,78
MakiiBCbKHH KOMOIHAT 0,52
Bcboro 27,39




JIeBOBY 4acTKy aJIbTEpHATHBHUX €HEPropeCcypcCliB CKIAAAKOTh TEIIOBI
pecypcy HOBKULISA 1 CKHJIHI BTOPHMHHI TerioBi eHepropecypcu (BTEP)
TEXHOT€HHOT'O MOXOMKEHHS, 1110 Pa30M CTAaHOBJIATH 15 MIIH. T y.II. B PIK, 1
K1 CYKYIIHO MalKe CSraroTh OOCST1B 3aMIIICHHS 3a PaxyHOK O10IaJIuB
(16,9 mma. T ya. B pik). lle INPUHIUIIOBE ITOJIOKEHHSA —
YKpaiHy BHBECTH 3  CBOTOJHIIIHBOI  KPM30BOI  CHUTyallll B
Ternno3ade3redueHH1 HaceaeHHs Moxke BuBectu He iuine BEC, CEC (1 He
TUIbKK) OioeHepreTuka, a 1 ajJbTePHATHBHA e€HepreTuKa B HAKWOUIbII
MOLIMPEHINA CBOIM CKJIAJIOBI. TEIJIOBOI €Heprii JOBKULIS (MPUPOTHOI
TEIJIOTH TOBITPS, TPYHTY, PIK 1 BOJOMMHMII) 1 MOTYKHOIO BTOPUHHOIO
CKHJIHOTO TEIJIOBOIO PECYpCy MPOMHUCIOBOCTI. HaliOinplll eHepreTMyHo
€(DEKTHBHO pealli3yBaTH Led aJbTepPHATUBHUM peCypc MOKHA Ha OCHOBI
3acToCyBaHHs TermioBux Hacoci (TH), Hanmpukiag mapoKoMOpeciiHHUX
a00 copoOmiiinux TH. B 000x BUmajakax s peanizalli TeIIOHACOCHUX
TEXHOJIOTIM MOXK€ AaKTHBHO 3aJy4aTHCS €JICKTPOCHEPris HIYHOIO
poBajy, 0 BKpald BaXXJIUBO s (PYHKIIOHYBAaHHS aTOMHOI €HEPreTUKU
YkpaiHu.



Ilepumioro BaroMorw mnepeBaror) siKk OlOCHEPreTUKM TaK 1 aJbTEPHATUBHOI
CHEePreTUKM € Te, 10 ¢ BJacCHe MNAJUBO Ta BJACHUU eHepropecypc, uoro
3aJI€KHICTh BiJl iMIIOPTY MOBHICTIO BiJICYTHA.

IHo-apyre ui aabTePHATUBHI EHEPropecypc Maiike PpiBHOMIPHO NMOMIMPEHi MO
BCiil TepUTOPil YKpaiHu, 110, B CBOIO YePry, HAJA€ JIOTICTUYHI IIepeBaru.

Io-TpeTe, TEMJIOHACOCHI TEXHOJIOTIl BUPOOJIAIOTH BUCOKONOTEHIIHY TEIJIOTY
i3 TemoBHX BIAXOAIB  JIAJIBHOCTI NPOMHUCJIOBMX  MiANPUEMCTB, TOMY
Bukopuctanusa TH crnpusie peasizamil HaJeKHOI0 NMOBOMKEHHSA i3 BigxoaaMu i
3MEHIIY€ TEeXHOIeHHId BIUIMB HA JOBKIJLIA, 30KpeMa HIJISXOM 3MEHINEHHSI HMOro
TEIJIOBOT0 200 MaTepiajibHOI0 3a0PyIHEHHSI.

Ilo-yeTBepTe, Wi BiAX0AM MOTEHUWIMHO MOKYTh 3a0pPYAHIOBATH AOBKIJLJISA, a
TOMY MOTPIOHO HA 32aKOHOAABYOMY PiBHHI CTBOPHMTH TAKY €KOHOMIUYHY CUTYalil0 B
KpaiHu, 00 BHPOOHHMKH TEIJIOBMX BiJIXOAiB BIJIIKOJOBYBAJM BHUTPATH Ha IX
YaCTKOBE 3HEIIKOIKeHHs, a e MOKe NMPUBECTH A0 TOIr0, (0 BKA3AHWN CKHIHUHU
CHePropecypc Moxe CTartv maiizke 0e3KOIITOBHUM sl Chepu TemI0CHEePreTUKHU
HACEJICHUX IYHKTIB.

I[lo-m’siTe, BUKOPUCTAHHA TEXHOTCHHMX CKHAHMX TEIUIOBUX pecypciB
CipusiTuMe MiIBUINEHHIO eHeproeeKTUBHOCTI MPOMHCJIOBHX TEIJI0
TEXHOJIOTTYHUX NPOoLeciB BUPOOHUIITBA MPOAYKIILIl.



Ha manuu yac TH nmepeBaxHO 3aCTOCOBYIOTHCS B:

* COLIAJBLHO-0IOMKETHIN cdepi;

* 1JI (PIHAHCOBO CMIPOMOYKHOI0 HACEJIEHHS i
IPOMMCJIOBOCTI;

* IJIsl YMOB, /i€ BiICYTHi¥ IPUPOAHMM ra3 (ad00 Horo BUCOKA
iHA) TA IHIIEe BUKOIIHE MAJIHBO;

* IJISI YMOB, /I¢ HU3bKI I[IHA HA eJICKTPOCHEPIilo



O6nacrTi Ta npu3HavYeHHA AouinbHOro sacrtrocysaHHsa TH

E¢dexTuBHE 32C¢TOCYBAHHSA TENJIOBUX HACOCIB

Enepreruune

ExoHoMiuHe

3a nepBUHHMM
JKepesioM H/m
eHeprii

3a npu3HaYeHHAM

3a iHoI0 HA MAJIHBO
a00 Ha
NEePBUHHUM
eHepropecypc

OobJs1acTh 3aCTOCYBAHHSA

IIpu BucCoOKi# ekceprii
HU3KOMOTECHINAJIb-
HOU TeIJIOTH:

¢ CKHJIHMH TemjJioBOl
pecypc npo-cTi;

® B0J000epHEHI
KOHJAeHCaliiHi
MU KJIN;

e OYHIIEHI BOAH
KaHaJi3amiiHux
CTOKIB;

e IIAXTHi BOAM

st rapsa4oro
BOJIOTIOCTAYAHHS
3 aKyMYJIIOBaH-
HSIM 00CHATIB
MiKOBOTO
CIOKUBAHHA
I'BII

Jns1 HU3bKOTEM-
NnepaTrypHoro
OIaJICeHHA
(moBiTpsIHOTO,
TUIY TemJjia
mijajora,
HACTIHHOIO0)

TamMm, 1e BUCOKA LiHA
Ha MAJIUBO
(nanpukian,
ra3) a0éo e BOHO
BiZICYTHE

"  MPOMHCJIOBICTH
" OromxetrHa cdepa

TaMm, e HU3bKa LiHa
HA eJIEKTPO-
eHeprir

"  iHAUBIAYyaJbHO-
NnoOyTOBMH CIOKUBAY
(0c00,1MBO B CLILCHKIM
MiCIeBOCTI);

"  BHCOTHI OyIMHKH 3
eJIEKTPUYHUMHU
IUIATAMM;

"  cnoxuBay 1-ro kiaacy
HANPYTH

"  KOreHepauiiHo-
TerioHacocHi TY




BucHOBKU No BUKOpUCTAHHA TH B YKpaiHi

« NMobyTtoBi TH AoctatTHbO e(dPeKTUBHO NPaUIOOTb HA BUKOPUCTAHHI
NPUPOAHOI TENNAOTU TFPYHTY Ta Boaoum. Haunbinbw edektusHe ix
BUKOPUCTAHHA HA BOA03abipHUX axkepenax TennoTu.

e Hanbinbw  eHeproedeKTUBHE  BUKOPUCTAHHA  MPOMMUCIOBUX
onantoBanbHMX TH Ha nNOTY)XHUX pAOXKepenax HU3bKONOTEHLWiNHOI
TennoTun:

BOA006irosi UMKAM NpomMMncNoBocCTi, B T.4. Ha TELL;

LLUAXTHIi BOAM;

KaHani3aLliuHi cTOKU (OunLLeHi Ta HeouUuLleHi Boau);

* Ha cborogHi Hanbinbw eKOHOMIYHO AouinbHe BnpoBaaeHHA TH B
couianbHo-6l0a4XKeTHIN cdepi, Ae Ai€e NPaKTUUHO KOmepLuiMHaA LiHa Ha
npMpoaHUM ras.



LLlo 3po6buTn HanbnM>xuMM Yyacom

e[lobaButn B HauioHanbHMA nNnNaH Aid No BiAHOBAIOBAHIA eHepreTuui Tennosi
Hacoci, 60 Tam ix Hemae€, a No noriui iIHHOBALWIMHOIO PO3BUTKY i B peaniax YKpaiHu
BOHM BXe NpaytoloTb, a B Hay. naaHi — ix Hemaeg;

eHanbinbw nikBigHa cdepa 3actocyBaHHA TH — ue aKTUBHO 3anyyatu TH ansa
yTUAi3aLii CKWAHOro BTOPUHHOIO TEN/I0BOTrO pecypcy npomucnoBocTi (Boa0060poTHI
KOHAEHCAUiMHI LMKAM NPOMMUCNOBOCTI, WAXTHI BOAU, KaHa/i3auWihHI CTOKWU, OUYMCHI
CcTaHuii Towo). OTPMMYEMO TpMU BUroOAU: NOKPALWYEMO eHeproedeKTUBHICTb
NPOMMUCNOBOCTI; NOKPALLLYEMO €KOOTit0 AOBKINNA;, OTPUMAEMO AeLleBy TeNNOTY;
eBKAOUNTU NpPU 4YeproBomMy KOpeKTyBaHHi B BP 3akoHy «[lpo anbrepHaTUBHI
A)Xepena eHepriin HeBennuKnii 610K no TennoBum Hacocam Ta no BTEPam
NPOMMUCNOBOCTI.

e AKTUBHO 3aCTOCOBYBAaTM HU3bKOTEMNEPATYPHi cUcTEMM onaneHHAa 6yaisenp -
roOJI0OBHUM YUHOM HA OCHOBI TENJIOHACOCHUX TEXHOOTIMN.

e [lonycTUTK TENIOBI HACOCU A0 TENJIOBUX MepeK, B T.4 . i B 3BOPOTHIN TeNI0HOCIM.



OUIHKA
3arasfibHOro BHecKy (KiHLueBUn 00CAr eHeprocnoXxnBaHHA) B CUCTeMaXx
onaneHHsA Ta oxonomaxeHHs Ha 2014-2020 poku

(TUC. TOHH HAadTOBOrO EKBIBANEHTY)

Bupoonuntso teminoBoi eHeprii 3a |2009(2014(2015(2016|2017|2018|2019|2020
BUIAMU JIKEPEI pIK | pIK | piIK | piK | piK | piK | pPIK | piK

[ corepmaibHa (KpiM HU3bKOTEM- 30 | 33 |36 | 39|42 | 46 | 50
MepaTypHOro reoTepMalibHOTO Terljia
J1JIs1 3aCTOCYBAHHSI Y TETUIOBUX
HacoCax)
CoHsiuHa 140 | 150 | 160 | 170 | 180 | 190 | 200
biomaca, y TOMY YHCIIi; 1433(2280(|2700|{3100({3580|4050{4525(5000
BignosmntoBana edepris Bij teroBux| 40 | 130 | 200 | 280 | 350 | 420 | 500 | 600
HACOCIB, Y TOMY YHCJII:
Tennosa eHepria Big TenN10BUX 100 | 140 | 250 | 350 | 500 | 900 |1400({2000
HaCcoCiB, O NPALOOTb HA CKUAHUX
BTEP npomucnoBocri
YChOTO 3 HUX: 1473(2580|3083|3576(4139|4692|5261|5850




m.MuKonais, OKIN «MukonaisobarennoeHepro»
CKuAaHa TennoTa Big, KoreHepauinHOoi YCTAaHOBKM NepeHanpaB/iieHa Ha
niairpis «3BOPOTHLOI BOAU» cUCTeMU onaneHHA m.MuKonais.
OKynHicTb iHBeCcTULiN — 3 onantoBa/ZIbHNX CE30HMU.




LLlo po6buTn Ha 6/ 1IMXKHIO NepCrneKTUBY

*PO3rJIAHYTH Ta MOrOAMTH JAOPOKHIO KAPTY 3 PO3BUTKY TEMJIOHACOCHUX
TEeXHOJIOTiM B YKpaiHi.

*CnijibHO 3 J/lep:xeHeproeeKTUBHOCTI YKPAaIHHA KJIONOTATH NP0 BHECEHHS 3MiH /10
3aKkoHyY YkpaiHu «IIpo ejiekTpoeHepreTuky» B 4YaCTHHI HaJaHHA Tapudy Ha
BUKOPUCTAHHS eJIEKTPOeHeprii mo 1 kjacy HANpyru npu 3aCTOCyBaHHI TEIIOBHUX
HACOCIB 1 TEMJIOHACOCHUX TEeXHOJIOTii. Po3po0uTH nmpoekT Bkazanux 3MiH. CliijibHO
3 Jlep:keHeproedextuBHocTi Ykpainu kiaonoratu nepean HKPETII Ykpainu mpo
BHECCHHH 3MiH B YACTHHI HAJaHHA Tapu(dpy HA BUKOPUCTAHHSA eJIEKTPOECHEPril 1o
1 kJacy Hampyru npHM 3aCTOCYBAHHI TeIJIOBHX HACOCIB i TeENMJI0OHACOCHUX
TEXHOJIOTiA B IPOMMCJI0BOCTI Ta KOMYHAJIbHIN TeNJIOCHEPreTHILi.

CnivibHO 3 /[lepxkeHeproedekTuBHOCTI YKpaiHu Ta cnuibHO 3 MiHnpupoau
Ykpainu po3poOuTH nmpoekT 3aKkoHy «IIpo 3MeHIleHHS TemI0BOro 3a0pyIHEHHS
TOBKIJLIA» (Po00UYa Ha3BA).



AaKyeMo 3a yBary!



3AKOH YKPAIHH

lNMpo BHeceHHs 3MiH A0 3aKkoHy YKpaiHum «[1po anbTepHaTUBHI AXxXepena
eHeprii» Wwoao BiAHeCeHHA TensIoBMX HAcoCiB A0 oO6naaHaHHA, ke
BUKOPUCTOBYE BiAHOBMIOBaHI axepera eHepril

BepxoBHa Paga YkpalHnmoCTaHOB N A €:

|. BHecTn oo 3akoHy YkpaiHu «[1po aneTepHaTUBHI QpKepena eHeprii
(BinomocTi BepxosHoi Pagun Ykpainun, 2003 p., Ne 24, cT. 155; 2009 p., Ne 13, c.
155) TaKi 3MiHW:

1. ABb3au gpyrum ctatTi 1 nicna cnoBa «reotepmarbHa» AONOBHUTH
crioBamMu «rigpotepmManbHa, aepoTepmaribHay;

2. CtarTio 10 4ONOBHUTN YACTUHOIO OPYrok Takoro 3MicTy:

«Tennosa eHepris, BUpobreHa TensIoBUMM HacocaMmu 3 aepoTepmMarnbHol,
rinpotepmarnbHoi abo reoTepmarnbHOI EHEpril BBaXa€ETbCS TaKoto, LLO
BMpobrieHa 3 BiAHOBMOBaHUX J)Keper eHepril, 3a YMOBU, WO piYHUN 0bcar
BUPOOHNLITBA TENJSIOBOI €HEPrii TakuM TENMOBUM HAaCOCOM BinbLInK, HiXX 00CAr
TENS0BOI eHEepril, 3aTpa4yeHol Ha BUPOOHULTBO eNIeKTPUYHOI eHepril,
CMOXUTOI LIUM TEMMOBUM HACOCOMY.

Il. Llen 3akoH Habupae YNHHOCTI 3 AHA MOro onyonikyBaHHS.




Tabamma 2. 3aTparsl Ha HCCIETOBAHHA H PA3PAGOTEN MO KAHYEBLIM TEXHOIOTHAM B 3HEpreTHre, B TpaH nonnapor CHIA, 2007 r.[1, tabn. 3.1]

K niovessle TEXHOIOTHA B JHEPIETHERS

Heecnenosanns 1 paspaboTel

2I1r1* DI 2%

[TpoM3BOACTBO NIEKTPOIHEDT UN 32-38 3.9-45

ATOMHBIE JIEKTPOCTAHLIHH 06-0,75 6—0,75
BeTpoBble 318K T pOCTAHILITH 0.6-07 0.6-07
YrolbHEIE VCTAHOBKH C CYNEPCEEPXKPHTHYCCKHMH MAPaMETPAMH Napa 0.35-04 0,35-04
[Maporazoseie WICKTPOCTAHLME ¢ BHYTPHUMKIOBOH rasugmrameil yrias 0,35-04 0,35-0.4
[MaporazoBeie IMEKTPOCTAHINY C razH(MEanned DHOMACCH 0,1-0,13 0,1 -0,13
[MpeobpazopaTeny COHEMHOH IHEPTHH B EKTPHYECK VIO 0,.2-0.24 0,2-0,24
KOHUEHTPATOPB CONTHEHHOIN YHEPT I 0,3-0,35 (0,3-0,35
Vaapnusanne w saxoponenne CO: Ha TEINIOBBIX WICKTPOCTAHIHAX 0,7-0.8 1,3-1,5
/TDPF}KEHHH.W 0.32-0.42 0.32-0.42

,
DHeprosxpek THEHEIE 31aHHA H DBITOREIE TPHOOPHI

HeT nanHnix

Het nanHiix

BOAOPOA, CHHTCTHYSCKOND TOILIMEL
DHeproxpek THEHEIE TPOMBILILIEHHBIE IBHTATETH

HeT nanHbIx

Temospe HACOCH! 0,07-0,12 0.07-0,12
SHEYHOE OTOMJIEHHE H HATPEB BO/IbI 0.25-0,3 0,25-0,3
0.26-03 7.6-9.2
Dueprodpek THEHBIE TPAHCTOPTHBIE CPEACT B Her gannwix Het namnsix
buoTonIMeo BTOPOIro NOKO/IEHHA 0,09-0,12 0.09-0,12
DACKTPHYESCKHI H NOIKIHOYAEMBI K CETH TPAHCTIOPT 0,17-0,2 4-4.6
TpancnopT Ha BOJAOPOIHEIX TOTIHBHEIX 2JIEMEHTAX HeT nannwx 15-45
[TpOMBITIITEHHOCT B 0,7-0.9 1.4-1.7
Yaapnupanue H 3axoporerue CO; B IPOMBIIIEHHOCTH, NPOH3IBOICTBO 0,7-0.9 1.4-1.7

Het nanHbIx

Hroro

45-54

13.2-158

* Cokparenne sMuccHi napuikoseix razos (310) 8 2050 r. go yposaa 2005 r. (28 mad Toud sxkereaiedta CO2).
** Cogpawenne 1T e 2050 r. go dezonacHoro ypoeHA (14 MaH ToHH axeHeaneHTa CO»).




