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Pimenns HayxoBoi pagu HamionamsHOro oIy moCiimkeHs YKpaiHu MIOA0 BU3HAYEHHS MEPEMOXKIIT
KoHKypcy «Hayka ams 6e3nexu MIoAuHU Ta CyCHiIbCTBaY MPOTOKOM Bix 16-17 BepecHs 2020 p. Ne21.
ITpoext N22020.01/0528 «HaykoBi ocHOBH exoOe3medHOi TpaHC(OpMalii eHEpreTHYHOro MPodio
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1.

3AT'AJIbHA THOOPMAINIA ITPO ITPOEKT

TpuBanicts BukoHauHs [Ipoekty
Ilowatok — 03.11.2020 p.;
3akingenns — 2021 p.

3aranbHa BapTicTh [Ipoekty, rpu 1 671 750.
Bapricts [Ipoekty mo pokax, TpH.:

1-# pix 471 750

2-# pix 1200 000

Z,

IH®OPMAINIA ITPO BUKOHABIIB I[TPOEKTY

PynaxoB Jlmutpo BikToposwu, 3aB. kadempu rimporeonorii Ta iHXeHepHOI Teosorii
HamioHamsHOro TEXHIYHOTO YHiBepcHTETY «J[HINPOBCBKA IONITEXHiKa», MO-p. TEXH. HAyK,
npodecop; , s
Isxin Onexcannp BiktopoBuy, mpod. kadempu rigporeosorii Ta iHXeHepHOI reomorii
HamioHansHOrO TEXHIYHOTO yHiBepcuTeTy «JIHIIPOBCBKA MONITEXHIKA», O-P. TEXH. HayK,
npodecop;

KospoB Oumnexcannp CranicnaBoBud, mpod. kadeapu exoynorii Ta TEXHOJOTIM 3aXHCTY
HAaBKOJMIIHBOTO cepefoBHINa HarioHanbHOrO TEXHIYHOrO YHiBepCHTETy «JIHIIpOBCHKA
HOJiTeXHiKa», O-p. TEXH. HAYK;

Hepepsrina Haranis OnexcanapiBHa, o1 Kadempd Tigporeoiorii Ta iHXeHEpHOI Treosorii
HamionansHOro TexHigHOTO YyHiBepcuTeTy «JIHINMPOBCHKA MONITEXHIKA», KaHA. TEXH. HAyK,
JIOIICHT;

[lepctiok €Brenis AHartoniiBHa, acHCTEHT Kadenpw rimporeosorii Ta iHXeHEpHOI reoorii
HanioHanmbHOTO TEXHIYHOTO yHiBEpCHTETY «JIHIIPOBCHKA MOTITEXHIKAY.



3. IHOOPMANISI TPO  TIPAHTOOTPUMYBAYA TA  OPTAHIBAMIIO()
CYBBUKOHABIISI(IB) [IPOEKTY

I'panroorpumysay HanionaneHuit Texniunmii yHiBepenteT "JIHIIpOBChKa IO TEXHIKA"
Opranisanifino-npasosa $popma mixnpremMcTsa/ycTanosr/opraisanii JlepkaBHa oprafizamis (ycTaHOBa,
3aKJIaJL, I TTPUEMCTBO)

IixnopsinkoBaHicTs minnpreMcTBa/ycTaHOBH/Oprasizanii MiHicTepcTBO OCBITH i Hayku Ykpainu

Kox €APTIOY 02070743

Kon(n) KBE]J] 85.42, 85.32, 85.59, 86.21, 72.19. 72.20

Crpareriuni HampsMuM HaykoBOi ZHisnmbHOCTI EKOIOTi4HA Ge3leka, OXOPOHA HABKONHIIHEOTO
CEPENIOBUINA, IPOMUCIIOBA CAHITAPIsl, 3ar0CIIOIAPYBAHHS IOCTBUPOGHUYHX TEPEHIB

IIIb kepiBHuKa mianmpuemcTBa/ycranosu/opranizamii [lisusk [ennanitt T pHropoBrY

IOpunnuna anpeca minnpremcrsa/ycranosu/opranizauii 49005, M, JIHIMPO, IPOCL. J1. ABopHHUIIEKOTO
19

Ilomrrosa axpeca 49005, M. JIHinpo, npoct. JI. SIBopHuIEBKOro, 19

@axruuna anpeca 49005, m.JIuinpo, mpocrr. 1. SIBopHUIEKOTO, 19

Temepon +380567441411

AJlpeca eJTeKTPOHHOT IOMTH _rector@nmu.org.ua

Iocmmanss Ha Be6-CTOPIHKY miAnpreMcTBa/ycTaHOBH/Opratizamii http://www.nmu.org.ua/ua/

Y4acTh CYOBHKOHABIIB HE TIAHYETELCS

4. OITUC ITPOEKTY

4.1.  Mera Ipoexry (mo 200 3HakiB) — cTBOpPHTH apaMeTPUIHY OCHOBY MOETANHOI Tpancdopmarii
CHEPTETUIHOTO MPOQLIIO 3aKPUTHX IIAXT y CHCTEMY TeOTePMAIbHEX MOJYJIB JUISI BUKOPHCTAHHS
TCIIOBOTO pecypey MOPOAHOTO MACHBY I IIAXTHHX BOX NpH 3a0e3ledeHHi rinpobesnexn MIPHJIETITUX
TEPUTOPIH.

4.2.  Ocnosni 3asaanns IIpoexTy (10 400 3HakiB)

OGIpyHTyBaTH TEXHONOriUHI CXeMU eHeproed)eKTHBHUX T€OTePMaIbHUX MOXYJIB ISl YMOB
maxT Jlonbacy 3 BUKOPHCTaHHSIM HAsBHOT IHQPACTPYKTypH IIst BUKOPHCTAHHS TeIUTa TipChKAX opif i
IIaXTHUX BOJ HA BHPOOHMYI Ta MiCIeBi MOTpe6W 3 MiATPUMKOO TIPOIMHAMIYHO GE3EYHOr0 PiBHSI
IIaXTHUX BOJI.

Pospobutn  Momens  dyHkmioHyIOUHX TCOTEPMAIIBHUX MOIYJB B 3aKpWTHUX IIaxXTax 3
BU3HAYCHHAM MOKA3HUKIB 1X €)EKTHBHOCTI Ta OMIHKH TEPMOIHHAMITHOTO CTaHy TIOPOJHOTO MacHBY Ta
[IaXTHHUX BOJL.

4.3.  Nerampnmnii 3mict [poexry:

CydacHuii cran mpobaemn (o 400 3HaKiB)

3aKOpIOHHUI IOCBIN MOKA3ye MOXKIHBICTE €(DEKTHBHOTO BHKOPHCTAHHSI TEILIOBOI eHeprif
[IaXTHUX BOA Ta MOPOIHOTO MAacHBY T€OTEPMAIBHHMH MOIYJISMH TEIIOBOT TOTYKHOCTI 10 4,6 MBT.
3BAXAIOYM HA BEIMUYEC3HUIH PeCypc HH3BKONOTCHIIHHOTO Temna 3aKPUTHX IIaxT VYkpainu, Moro
panioHanbHe BHKODHCTAHHS 33 YMOB MiATPUMAHHS eKOGE3IEKH MPHIIeIHX TEPUTOPIH MpencTaBiIsie

BaXUIMBY HayKOBO-IIPAKTUYHY IpPoOieMy, BUpIMIeHHS sikoi Gyae CIPHSITH 3MiltHEHHIO CHEPreTHUHOT
Oe3nexu KpaiHu.

Hogwusna [poexty (mo 400 3nakiB)

JInst yMOB BYTiIBHHX ImAxXT Honbacy 3 BHKOpHCTAHHSIM TEPMOT1IPOIHHAMIYHUX MOesei
OyxyTh po3poGIIeHi TEXHONIOTIUHI cXeMt TCOTEPMATBHUX MOAYIIB 3 BUKOPHCTAHHS TEITA IIAXTHUX BOJT
Ta TMOpPiJ IUIIXOM KOMOGIHOBaHOIO BUKOPHCTAHHS TEIUIOBHX HACOCIB, TEOTEPMAabHUX 30HIB Ta
BIIKDHTHX CHCTEM 3 ypaXyBaHHSIM CE30HHUX 3MiH CIIOKHBAHHS Temna. Lle cTBOpUTE HayKoBe MiATPyHTS




Amst ekoOesneyHoi Tpancdopmanii TiKBIOBaHUX BYTJIEBUIOOYBHUX IIANPHEMCTB y TaKi, IO CTAOTh
CHEPreTHYHIMH JIOHOPAMH.,

Metononoris mocmimpkenns (10 400 3uakin)

Byne 3actocoBaHo KoMIIEKCHHMIM TIXix, mo BKiIoYae 36ip Ta aHai3 (aKTHYHEX JAHUX HPO
(imbTpamifini, reoTepMaNbHi Ta TEOTEXHOJOTIYHI BIACTHBOCTI BiANpParbOBAHMX TIOPOTHHX MACHBIB:
MaTeMaTHYHEe MOJCIIIOBAHHS TEIUIONEPEHECEHHS Ta pPyXy INaxXTHUX 1 MII3€MHHUX BOJ; HATypHI
BUMIDIOBAHHS i3 BHBYEHHS 3MiHHM (iNbTpallifHNX Ta TepMOAHHAMIYHMX BJIACTHBOCTEH MOPOIHOTO
MacHBy Ha IIaxTaX, SIKi IJIaHYIOTBCS IO IJIOTHOTO MPOEKTY; IH)KCHEPHWH aHasi3 3alpONOHOBAHMX
re0TepPMaIbHUX MOJIYJIIB.

3. OTPUMAHI HAYKOBI ABO HAYKOBO-TEXHIYHI PE3YJILTATH (10 2 cTopinok) B
NoTOYHOMY poui/ B pamkax peanizanii Ilpoexry, 30kpema:

5.1.  Omnuc HaykoBHX 200 HAYKOBO-TEXHIYHHX Pe3yJbTATIB, OTPHMAHHX B PAMKaX BHKOHAHHS
IIpoexTy (i3 3a3HaYeHHAM iX SKiCHUX Ta KITbKICHHX (TEXHIYHUX) XapaKTEPUCTHUK)

Ha npuknmami 3akputux maxT JIOHEHBKOrO BYTiUTBHOrO  GacelfHy mpoaHaTi30BaHi
TLIPOTEOTIOTIUHI, IHKEHEPHO-TEOJIOTiuHI, TE€OTEXHONOriYHI Ta TEPMOXMHAMIUHI YHHHWKH, SKi
BU3HAYAIOTh IIapaMETPU BCTAHOBIICHHsS Ta €KCIUIyaTalii reoTepMalbHUX MonayiiB. Lle, 30kpema,
BOJIOHOCHI TOPM30HTH MiPOGICHOTO BYTJIEBMICHOTO MacuBy, Bi3HKO-XIMIYHMI CKJIAX MI3EMHHX BOJL,
hinbTpamiifHi Ta EMHICHI BIACTHBOCTI MIOPiJ, TEXHOrCHHA [OPYLIEHICTh, 06’ €MH BHPOGIEHOT0 IPOCTOPY
Ta ¥OTO PO3MOALT 32 BHCOTOK, PiBEHb IMAXTHHX BOJ, IIBHIKICTH 3aTOTUIEHHS TIiI3€MHHX BHPOGOK,
PO3IOALT TEOTEPMIYHOTO TpamieHTy 3a IUIOMICI0, TEMIEPATYpa INaXTHHX BOX, TemnohisnyHi
BJIACTHBOCTI I'PCHKUX TTOPII. .

Y 3B’A3Ky 3 THM, WO 3HaYHA YaCTHHA 3aKPHTHX WIaxT JIOHENBKOTO BYTiNBHOTO OaceifHa
3HAXOMWTBCS HA HEKOHTPOIIOBAHIH TepuTOpii, Mani mmono GinbiocTi 3 HUX HeMOBHI. PasoM 3 THM, Gyu
3i6pani Ta mpoamamizoBaHi gami mist 27 3akpuThX maxT JoHOGACy, 1€ MOXIIMBE BCTAHOBJIEHHS Ta
CeKCILTyaTallisl TeoTepMalbHEX MOMYIIB. BusHadeHo, mo rimbuHa BHpoOOK 3MiHIOETCS Bix 320 M 10
1200 m, rimbuHa 10 piBHS miaxTHUX BoX — Bix 50 M mo 1000 M, MOTYXHICTh 30HH OOBOIHEHHS — Bij
50 M mo 900 M. OminroBaHi MaXTH PO3TAIOBAHI B palioHAX 3 PISHUMH 3HAYCHHSIMH TEOTEPMIYHOTO
TNOTOKY, IHTEHCHBHICTD SIKOTO Maiike BIBIUI 3MIHIOETBCS B MeXaxX JOCILKYBAHOL TEpPUTOPIi: Bix 45-
50 MB1/M* Ha niBHiYHOMY cxomi, 50-55 MBT/M* Ha maxtax CenumiBChKOT TpynH B HiBICHHO-CX1THii
qacTHi 10653y M. [TOKPOBCEK 0 MaKCHMaIBHUX 3HAYEHb MOHAM 65 MBT/M” y LEHTPAITBHOMY panoHi
Houbacy. Ii YMHHUKYM € BU3HAYAIbHHUMHU Ui OOIPYHTYBaHb THITY Ta KOHCTPYKIIi reoTepMaTbHHX
MOJIyJIiB 3 BUKOPHCTAHHS TEIlIA IIAXTHAX BOJ Ta IIOPOJHOTO MACHBY.

Ha mincrasi anamizy eHepreTHYHOro mpoQimo BYTiITBHOI INAXTH BCTAHOBJIEHO 3MEHIIEHHS i
CHEPreTUIHIX MOTped B IOCT-eKCIUTyaTallifHui IHepion y Kilbka pasiB 3a paXyHOK NpHIIHHEHHS
BHIOOYTKY BYTLLIS Ta poGOTH MOTYXHOTO (10 5 MBT) ripHHU0T06YBHOTO 06/ HAHHS. IIpn upomy
BUHMKAE JAC(IUUT TemnoBoi eHeprii depe3 3MeHIIEHHS BUAOOYTKY Byrimis i 3pOCTaEe HacTka
CJIEKTPOCHEPTil B eHeproOamaHCi HENMpalIOoYol WIAXTH, KA BHTPAYacThCS HA BOJOBLIUTHB IS
MiATPUMAHHS TiIPOIMHAMIYHO GE3MEUHOT0 PiBHS MIAXTHHUX BOJ, BEHTHJISAINIO HE3aTOTLICHNX BUPOOOK Ta
ocBiTneHHs Oymiens. IlokasaHa MOMIIMBICTE MOKPHTTS YACTHHH TEINTOCHEPIreTUYHUX TOTped 3a
PaXyHOK OCBOEHHSI TETLIOBOI €HEeprii BUINPalboBaHOTO BYTTIETIOPOIHOIO MACHBY IIISIXOM CTBOPEHHS Ta
KCIUTyaTamil BIAKPHTHX Ta 3aKPHUTHX TCOTCPMAIBHUX MOIYTIB, IHTErPOBAHMX /10 CHCTEMH OIAJCHHS
OymiBens.

3aIpONOHOBAHO EHEpPreTHUHI Ta BapTICHI KpHUTepil OMIHKM e(EKTHBHOCTI TeoTepMalbHHX
MOZYJIiB Pi3HOTO THITY, sIKi Ga3yIOThCS Ha 3iCTABIEHHI OTPHMAHOT TEMIOBOT CHEpPTii 3 eHePreTHUYHUMHU
BUTPATaMM; I KPHUTEpil MOXYTh BH3HAYATH MPIOPUTETHICTE Ta ETANTHICT BCTAHOBJICHHS
FCOTEPMAIBHUX MOJIYJIB Cepe]] 3HAYHOT KiIBKOCTI MOTEHIIHHUX IIJITHOK,

Makcumanbia OIiHEHa TEIIOBa MOTYXKHICTH 6e3MOBOPOTHHX BIIKPUTHX TreoTepMalibHUX
MOZYIB, SIKi MOXyTh OyTH BCTaHOBNICHI Ha 6as3i BONOBIIIMBIB Hempamooynx maxt Joubacy,
CTaHOBUTH Kibka MBT, 10 y3romkyeThest 3 GaKTHIHIME JaHUME PO MOJYJIi TaKOTO THITY, SKi BKE
CKCILTYaTyIOThCS 3a KOPAOHOM. lIpy mpomy Koe(ilieHT MmepeTBOpPEeHHS Telia B TEMIOBHX HACOCAX
(COP) mnx wmomymiB omiHoeThes B miamasoni 4,1 — 6,8, [ToTyXHiCTh BIZKPHTHX HPKYJISIHIHHIX



reoTEpPMABHAX MOXYJIB ISl 3aTomyieHuX maxT CenumaiBChKol TPYIH, ¢ HasBHI CIIOXKHBAdYl TETIOBOT
eHeprii, cKagae npyu Binbopi Boau 3 piBHs maxTHEX Bog 10 150 kBT mpu COP B mianasoni 3,5 — 4,5 1
MOke OyTH 30inbIIeHa BABiYi mpu OLTBII rTHOOKOMY BiOOpI BOAN.

JIist 3aTIpOMIOHOBAHKX T€OTEPMATBHIX MOIYJIB Ta IX TEIIOBUX MOTYXXHOCTEH Ha MPUKIaIi MIaxT
CenuuiBCBKOT TPYIIA OIIIHEH]I TapaMeTpy BiIGOpY IIAXTHUX BOJ, sIKi 3a0€3MeUyIOTh iX TiIpoIWHAMIYHO
Ge3reynuii piBeHb, MEPeAyCciM MoOIU3y BEPTUKAIBHOI BUPOOKH, 4EpE3 Ky BOAA CKMIAETHCS B IIAXTY
TicyIs TEPMIYHOTO BHKOPHCTaHHS. Po3paxoBaHe MiIBUIIEHHS PIBHS IMIaXTHHX BOJ HE IOCATAE IMiIOUIBA
BOJOHOCHOTO TOPU30HTY, III0 MOYKE BUKOPHUCTOBYBATHCS [UISl MiCLIEBOTO BOJONOCTAYaHHS.

5.2. 3a masBHOCTI HAYKOBO-TeXHiIYHOI Mpoxykuii o6rpyHTyBaHHS il mepeBar y NopiBHsIHHI 3
iCHY10YMMH aHAJI0OTaMHU

Ha BigmiHy Bim reoTepMaibHO! €HEPreTHKH Ha OCHOBI BHKOPHUCTAHHS TVIMOOKHMX TEPMAJIbHHX
BOJI 3alIpOIIOHOBAHI TeOTEPMAaTbHI MOy 9acTKOBO ab0 TOBHICTIO BUKOPHCTOBYIOTH iHQPACTPYKTYpY i
MaTepialbHO-TEXHIYHY 6a3W 3aKpUTHX IIaXT, CTBOPEHY IiJ Yac BHUAOOYTKY: BOIOBIIIMBH, HACOCHI
CTaHIil, mia3eMHI BUPOOKH, 10 3HAYHO CKOPOUYE KaIliTalbHI BUTPATH.

Tak, y BIIKpHTHX reOTepMaJIbHIX MOIYJISIX 3aCTOCOBYETBCS CHCTEMa BOIOBIIIMBY IIAXTH, SKa
TPALIOE IS MiATPUMAHHS TiIpOJIHHAMIUHO Oe3IIeYHOr0 piBHS MIAXTHHUX BOJ, PO3TAILIOBAaHI HA JCHHIH
TIOBEPXHI TPyOOIIPOBOIM Ta TPYAU-BIACTIHUKH, OKpeMi €MHOCTI [UISl TEIIOHOCIIB Ta IipHUYl BUPOOKH
PI3HOTO PO3MHPY JUTS BiZOOpY IMIAXTHUX BOJ Ta iX CKUIY IC/IS TEPMIiYHOTO BHKOPHCTAHHS. 3aKpUTH
reotepManbHi  Moxyii (koakciampHi Ta U-momiOHI 30HAM) PO3MILIYIOTHCS B JerasaliifHuX,
BEHTHJIAIIMHAX Ta iHITHX CBEPUIOBMHAX HA TEPHUTOPIl IMAXTHOrO MOJsS Ta HAHONMKYMX HACEIECHMX
nyHKTIB. [IpH bOMY OTpHMYBaHa TEIUIOBA €HEPTis MOXXE BHKOPHUCTOBYBATHCS SIK Oe3IOCEpeHBO Ha
MIaxTi JUIs ONaJe€HHs aIMIHICTPaTHBHWX Ta IHIOIMX Oy/IiBeNb, TaK i B pasi CYTTEBOTO HAJIHIIKY —
MOJIaBaTHCST 10 HAMOMMKYMX HACEICHWX ITyHKTIB dHepe3 ICHyouy ab0 MOIEpHI30BaHY CHUCTEMY
BOJIOTIPOBOIIB MmaxTH. Lle M03BOJSIE 3MEHIIWTH CHOXWBAaHHS BHKOIIHOTO INaJIMBa IPH BHUPOOHMITBI
TETIOBOT €HEPril Ta 3SMEHIIWTH TIKIIJTHB] BUKHUIH B aTMOChEDY.

ExcrmyaTarist reoTepMaJlbHAX MOJIYIIIB y Jiara3oHi HEBHCOKUX Temreparyp 10 35 °C 3MeHmye
IHTEHCHUBHICTS BHMAMIHHS TBEPIOrO 0Caay B TEIIOOOMIHHMKaX Ta Tpy0ax MOPIBHSHO 3
BHCOKOTEMITEpATYPHUMHE T€OTEPMAIIEHUMH CHCTEMaMH, IO T03BOJISIE 30UIBIINTH I1epios 0€3peMOHTHOT
eKCIUTyaTartii.

Kpim Toro, mmst oOCIyroByBaHHsSI TE€OTEPMAaJbHHUX MOJIYTIB Ta 3a0e3medeHHs iX CTabiTbHOI
poGOTH MOXKe OYTH YaCTKOBO 3aTyuUeHHI MepCOHAN IaXTH, IO J03BOJUTE 30€perTH YacTHHY poO0UHMX
MICIIb TTiCIIS 11 3aKPHUTTSI.

5.3. IlpaktnyHa wWiHHiICTHE OTpHMaHUX pe3ybTaTiB peasidamii IIpoexTy st ekoHoMIKH Ta
CYCHIIbCTBA (CTOCYEThCA TPOEKTIB, MO NepeadadarTh NPOBeIeHHS INPHKJIAJHHX HAYKOBHUX
AOCJII’KeHb | HAYKOBO-TEeXHIYHHUX PO3P000OK)

Jis omiHKM e(QEeKTUBHOCTI eKCIUTyaTalil 3alpOlOHOBAaHUX TeOTePMAIbHUX MOAYIIB Oyio
IIPOBEJICHO 31CTaBJIECHHS X PO3paxOBaHOI TETUIOBOI MOTYXKHOCTI 3 MOTpeOamy CIIOXXHWBAYiB TEIJIOBOT
eHeprii B KmimaTwuHUX ymoBax JloHempkoro Oaceitry. [lokasamHo, IO TEMJIOBE HABAHTAKCHHS, SKE
HeoOXiIHE MPOTITOM poKy B OyniBiISX 3 oicHUMHU ImpuMilleHHIMHU s nepeOyBanus 1o 600 oci6 (mo
120 kBt Ta xwurinosumu npumimenHsmu 10 2000 oci6 (mo 1,8 MBT), Moke OyTH MTOKPUTE 38 PaxyHOK
reoTepMaIbHUX MOIYJIIB BIAMOBIIHOI ITOTYKHOCTI, CTBOPEHHS SIKUX € [LJIKOM PEaiCTHIHUM Ha OCHOBI
TEIUIOBOTO PeCypCy 3aKpUTHX MaxT. [loka3aHo, IO IS OXOJIOMKEHHS IIUX MPUMIIIEHb BITITKY 3aMiCTh
TPaIMIIAHAX KOHIMIIOHEPIB JOIUIBHO BUKOPHCTaHHS TEIUIOBHX HACOCIB, SIKi BimmaBaTuMyTh
HaJUIMILIOK TeIlIa 9epe3 reoTepMaitbHi 30H/IH, BCTAHOBJICH] Y BEPXHi# YaCTHHI IIAXTHOTO CTBOJIA.

[InsxoM iHXeHEpHOro aHamizy Oyiau oOIpyHTOBaHI TEXHOJIOTIYHI CXeMH Ta pamiOHATbHI
apamMeTpy BIIKPUTHX (OE€3MOBOPOTHHUX 1 IMPKY/ISMIAHWX) Ta 3aKpUTUX (3 KoakciameHumu Ta U-
HNONIOHMMH 30HZAaMM) TEOTEPMaJbHHX MOIYJIIB B MeXax TEPUTOPIi HENpAIlOIOu0i MIAXTH 3
YpaxyBaHHSIM CE30HHHX KOJIMBaHb TemIepaTypu moBiTps. OwuikyBane 3MeHmnenas ewmicii CO; 3a
PaxyHOK eKCIUTyaTamii MOIYJTiB Ta BIANOBITHOI €KOHOMIi BYTLIsS 3al€XHO Bif iX MOTYXHOCTI
CTaHOBUTHME KIJIbKa TUCSY TOHH 3@ ONAJIOBAIbHUN CE30H.



54. Omnumc musAxiB Ta cnoco6iB MoJaTILIIOr0 BUKOPUCTAHHS pPe3y bTaTiB BuKoHaHHs IlpoexTy
B CyCHiIbHill mpakTHIi.

OTpuMaHi pe3ynbTaTH IO3BOMMIN OOIPYHTYBATH MOKAa3HMKH €KOGE3MEYHOTO T4 €KOHOMIUHO
JOLLTBEHOTO BUKOPHCTAHHS T€0TEPMAIBHOTO ITOTEHI Ay JTiKBiJOBAHUX BYTJIEBUAOOYBHUX IIiIPHEMCTB
IUTSIXOM CTBOPEHHS MOJYJIiB, SIKi 3a0€31euyroTh BUPOOHHITBO TEIIOBOI €HEpril BiAMOBIAHO 10 MOTpe6
MicneBux croxuBadiB. L]i pe3ympraté OyAyTh BUKOPHCTaHI HA HACTYIIHHMX €Talax IS O6IPyHTyBaHHS
IiJJOTHOTO IPOEKTYy i3 BCTAHOBJICHHS TI'EOTEPMAIBHOTO MOIYJIIO HAa OXHiM 3 BYTITBHMX MIaxT
Cemuniscbkoi rpynu Ha JloHGaci.

Habytuif mocBim IUIaHYeTbCS BHMCBITAMTH y MOHOrpadii 3 NPakTHKM palioOHATEHOTO
BHKOPHMCTaHHs IT€0TEPMAIBHOI €HEPTil y 3aKOpIOHHOMY BHAABHUNTBI Ta Ha caiiti ['panTooTpuMyBaya.

[IpumiTka: AHOTOBaHMIT 3BiT HE MICTHTE BiIOMOCTeH, 3a00POHEHHUX 0 BiIKPUTOIO OMy6IiKyBaHHS

Hayxosnii kepiBank IpoekTy

3aB. KaepH TigporeosIorii Ta iHXEeHEpHOI reoIorii
HarioHanbHOTro TEXHIYHOTO YHIBEPCHUTETY
«JIHITpOBCHKA MOJIITEXHIKA ‘ npod. Pynaxos I.B.



