KopucHa mogenb Hanexutb A0 TEPMOENEKTPUYHMUX NPUCTPOIB METPOMOrYHOro NPU3HaYeHHs, 30Kkpema
0N BU3HAYEHHS TEMMOTBOPHOI 34aTHOCTI rOploYmMX rasis, i MOXe LUMPOKO 3aCTOCOBYBATUChb B MPOMUCIOBIN
Ta KOMyHarnbHO-NoBYTOBIN cepi.

CborogHi HanbinbLwow cdepoto BUKopucTaHHS npupogHoro rasy (M) sk eHeproHocia € npomMucroBe Ta
KOMyHanbHO-MobyToBe rocnogapcTBo. B ymoBax HenepepBHOro 3pOCTaHHs OO'eéMiB CMNOXMBaHHA rasy Ta
NiABMLLEHHS CBIiTOBMX LiH Ha HbOTO, WO pa3 aKTyamnbHilUMMKW CTalTb BUMOrM A0 SKOCTi rasy. OpHak,
He3Ba)karoun Ha BUCOKY EHEepPreTUYHy Ta XiMiyHy LiHHICTb rasy, B YkpaiHi HeBUpOBGNeHn cucteMaTtmsoBaHuii
nigxig 0o ouiHBaHHS 1horo sikocTi. OTKe, aKTyanbHICTb | MPOBGNEMHICTb Takux NUTaHb, SIK HOPMYBaHHS i
BMMIpIOBaHHS MOKA3HMKIB AKOCTi NPUPOAHOro rasdy Ta po3po0reHHs1 KOMMIIEKCHOT CUCTEMM OLiHIOBaHHSI MOro
SIKOCTi SIK EHEPIroOHOCIS € AYXE aKTyanbHOHO.

[etanbHun aHania metoadiB Ta 3acobiB BU3HAYEHHS SIKICHUX MOKAa3HWKIB NPUPOAHOro rasy HaBedeHO B
poboti [1], Oe 3a3HayeHo, WO ANnd pO3paxyHKy TEenmnoTu 3ropsHHS BUKOPUCTOBYIOTb HAK NpPsAMI, Tak i
onocepenkoBaHi MeToau, 30KpeMa TepMoKaTamniTUYHUN MeTOod BWU3HAYEeHHS TEMfOoTBOPHOI 34aTHOCTI
NPUPOAHOro rasy 3 Moro nepesaraMmy Ta HeJorniKaMu.

Ha gaHmn yac HanbinbLoro BMKOpUCTaHHA HabyB po3paxyHKOBUI (OonocepeakoBaHuin) MeTon Ha OCHOBI
XpomaTtorpagiyHoro aHaniay KOMNOHEHTHOro cknagy npupogHoro rasy [1]. CyTb xpomaTtorpadiyHoro metoay
nonsirae y po3AdifieHHi CyMiwi rasiB Ha OKpemi rasoBi KOMMOHEHTM 3 iX HACTYMHOW igeHTuUdikauieto.
Xpomatorpadu, Lo BMKOPUCTOBYKOTLCS ANsl LbOro, B OCHOBHOMY, € rnabopaTopHumu 3acobamu, siki € B
nigposginax rasoBoro rocnogapcrtea Afis NepiognvHOro KOHTPOM SIKOCTi NPUPOLHOro rasy, BignoBigHOCTI
MOro MOKa3HWKIB YMHHWUM HOPMAaTUBHUM [JOKyMeHTaMm i cTaHgapTam. Xpomatorpadpu Ons BU3HAYEHHS
TENNOTBOPHOI 30AaTHOCTI NPUPOAHOro rasy € [OCUTb AOpOrMM obnagHaHHaM, Lo MOXe OyTu nuwe Ha
BEIMKMX MyHKTax 06niky NpMpogHoro rasy.

JoCTynHiWMM € BWKOPWUCTaHHS ra3oBOro BOAAHOrO KanopumeTpa HenepepBHOI Aii. MpuHumn poboTn
BOASHOro kanopumeTpa [2], rpyHTyeTbCs Ha Be3nocepegHbOMY BMMIPIOBAHHI KarnopyMeTpoM HenepepBHOT
Oil TennoBoi eHeprii rasdy, WO BUAGINSETbCSA BHACNIAOK MOro crnantoBaHHs. BumiptoBaHHA nUTOMOI TennoTu
3ropsHHs M7 y ximiko-aHaniTuyHux naboparopisax nignpuemcts HAK "Hadtoras YkpaiHu" 34iNCHIOI0TbL Takum
KariopMMeTpOoM 3rigHo i3 YuHHUM cborogHi FTOCT 27193-86 [2].

[a3oBuin BOASIHUIA KanopuMeTp HenepepBHOI Ail 403BONsE AOChigKyBaTU ra3oBi CyMilli, sKi y npoueci
OOCMiAXEeHHs1 He 3MiHIOITb CBOr0 KOMMOHEHTHOrO Cknagy Ta @isnKo-XiMiYHUMX BNacTUMBOCTEW, 30Kpema
BOMOroCTi Ta HAssBHOCTi HEroptoumx KOMNoHeHTiB. OTXe, ogepXaHi pe3ynbTaTtv BUMIpIOBaHHS A0 NeBHOI Mipu
BijoOpaxkaloTb peanbHy TEMMOTY 3ropsiHHA rasy. Ane HaBiTb TEOPETUYHWUA MEeTOA BWU3HAYEHHsI TEnnoTu
3ropsiHHSA rasy € npocCTilMM Yy peanisauii NOPIBHAHO i3 BUKOPUCTAHHAM ra3oBOro BOASHOrO KanopumeTpa,
OCKIiNbKN Y HbOMY BUKOPWUCTOBYIOTb pe3ynbTatv XpomMaTtorpadiyHoro AoCnigKeHHA KOMMOHEHTHOro cknagy
rasy, siki € o60B'a3koBuMU ANs razoBugobyBHUX NiGNPUEMCTB.

OpHak, oTpumaHi pesynbTaTM BUMIPHOBaHHSA 4YacTo OyBalTb 3aBULLEHi MOPIBHAHO i3 pesynbTaramu
KarnopvMeTpUYHOro MeToay i He BigobpaxkaloTb peanbHOI TennOTBOPHOI 34aTHOCTI AOCHigKYBaHOro rasy,
OCKifbKM HEe BPaxoBYETbCS MOro BOMOrCTb Ta HAsABHICTb Y A0BYTOMY rasi HEeroproumMx KOMMOHEHTIB, 30Kkpema
BYINEKMCIOro rasy, asoTy, renito Towo, i MOXyTb 6yTK 06'€EKTUBHOI OLIHKOK TEMMOTBOPHOI 34aTHOCTI NuLle
ONSA OCYLUEHOro Ta O4YMLLEHOro rasy.

MepeBarod BUMKOPUCTAHHA KanopumeTpa, He3BaXarwuu Ha CKNagHIiCTb BM3HAYEHHS TEMMoTU 3ropsaHHS
rasy, € o0'eKTMBHICTb OTPUMaHWX pPe3yrnbTaTiB, OCKINIbKM BPaxXOBYETbCA BOJOFCTb rady Ta HasiBHICTb Y
0oOyTOMy rasi Heropto4Yumx KOMMOHEHTIB, TOMY WOro MOXHa BWKOPWUCTOBYBATU [ANs HEnepepBHOro
MOHITOPWHIY eHepreTUYHoI LiHHOCTI A0OYyTOro rasdy y peansHoMmy macluTtabi vacy.

OTxXe, 3acToCyBaHHs KanopumeTpa Afsi BUMIpIOBaHHS Tennotu 3ropsiiHa I gae  o6'ekTuBHiLi
pe3ynbTtatM BuMiptoBaHHA. OpgHak, ANd HbOro BaXNMBO, OKPIM HOPMATMBHOIO 3abe3neyvyeHHs OaHux
BMMIpIOBaHb, MaTu LUMPOKUA CMEKTP aTeCTOBaHMX TEXHIYHWX 3acobiB Ans BU3HAYEHHS EHepreTUYHUX
XapakTepUCTUK MPUPOLHOTO rasy i, Hacamnepen, TeNNOTH X 3ropaHHsI.

Hanbinbw 6513bknM aHanorom € KanopumeTpuyHUn npucTpii [3] ANS BU3HAYEHHS TEnnoTBOPHOI
34aTHOCTI rOplYoro rasy, Wo MIiCTUTb FrepMeTUYHY, Tensoi3onboBaHy MNOCYAMHY, A€ Npu CTanoMy TUCKY i
TemnepaTypi 34iNCHIOETLCA CnantoBaHHSA B MOBITPi (PiKCOBaHOI KiNbKOCTI rasy, BigHeceHoi Ao 06'eMy cyxoro
rasy, BU3Ha4YeHOro npu HopmManbHOMY TUCKY i TeMnepaTypi Ta NpUCTpi peecTpadii i onpautoBaHHA AaHUX.
MpuHUMN poboTn kanopumeTpa GasyeTbcs Ha cnantoBaHHi YIKCOBAHOI KiNbKOCTi FOpPHYOro rasy, BigHEeCeHoi
00 06'emy cyxoro rasy, BU3Ha4eHOro NpuM HopMaribHOMY TUCKY i TemnepaTypi y NOBITPi Npu cTanomy TUCKY, B
MOBHICTIO i301bOBaHIM MNOCYAWHI, L0 3HAaXOAUTLCS B KaMepi 3 BOJOK B KOHTPONbOBaHUX ymosax. [1pu ubomy
BiOMOBIAHO BUAINSAETLCA NEBHA KiNbKICTb Tenna, WO HarpiBae MeTaneBi CTiHKM Kamepu 3 BOAOL.
TemnepaTtypa Bogu y kamepi nigsuwyetbcs. [ani npoBoaaTbCa OOYUCNEHHS KiNbKOCTI Tenna, BUAINEHOro
nig Yac 3ropaHHA rasy. BUKopnCToBYyOUM OTPUMaHI AaHi, po3paxoByoTb KoeilieHT Kopensuil. BusHadaoTb
CKiNbKM Tenna Mormno BUAINMTUCS Npy cnantoBaHHi 1 M3 roprtoyoro rasy.

Ak BUOHO i3 BMLEHaBeAeHOro, 0bnagHaHHA aAnsg BU3HAYEHHS! TEMNOTBOPHOI 34aTHOCTI rOpHYoro rasy,
O BMKOPUCTOBYIOTLCA Y [JaHWii Yac € CKnagHuMm i goporum. Moro 3actocyBaHHs 3anmexuTb Big BENVKOI
KifTbKOCTi B3aEMONMOB'A3aHMX XapakTepPUCTUK rasy, Lo CYTTEBO 3HUXKYE X TOYHICTb.

B ocHoBy KOpuCHOI Moaeni NOCTaBneHo 3ajadvy CTBOPEHHS HOBUX, MPOCTILLMX B ekcrnyaTtauii i 6inbLu



OOCTYMHUX 3acobiB KOHTPOM €HepreTMYHol UIHHOCTI NPUMPOOHOro rasy Ta CTBOPEHHS MPUCTPOK Ans
KOHTPOIO AKOCTI rasy, WO AacTb 3Mmory 3pobutn obnik rasy 6inbl 06'€eKTUBHMM MpPU BUKOPUCTaHHI i npu
BCTAHOBIIEHHI LiH | TapudiB.

lNocTaBneHa 3agada BUPILLYETLCSA TUM, LLO TEPMOENEKTPUYHNIA NPUCTPIN ANA BU3HAYEHHS TEMIOTBOPHOIT
30aTHOCTi roprodoro rasy, kMM MiCTUTb repMeTU4Hy, Tennoi3onboBaHy NOCYAWHY, Ae Mpu CTanux TUCKY i
TemnepaTypi 34iNCHIOETLCA CNantoBaHHS B MOBITPI (hiKCOBaHOI KiflbKOCTI rasdy, BigHeceHoro 4o o6'emy cyxoro
rasy, BU3HaA4YeHOro Npuv HOpMarnbHMX TUCKY i TemnepaTypi Ta NpUCTPIA peecTpadil i onpauloBaHHS AaHWUX,
3riAHO 3 KOPMCHOK MOAENI, A0AAaTKOBO MICTUTbL TepMoenekTpuiHum reHepartop (TEDN), aknii mae Tennosui
KOHTaKT 3 MOCYAMHOW, Ae CnaneTbCca ras, npuyomy AnA TepmoreHepaTtopa nornepefHbO BCTaHOBIIEHI
3aneXHOCTi MOro TepMOENeKTPOPYLUINHOT cunu | pobovoro nepenaay Temnepatypu Big, BENUYMHM TENNOBOrO
MOTOKY, O NPOXOANUTb Yepes TepMoreHepaTop.

Y KOPWCHIN MoAeni 3anponoHOBAHO HOBE pilleHHs NpobrnemMy BU3HAYEHHSI TEMMOTBOPHOI 34aTHOCTI
roptoyoro rasy. BoHo nongrae B TOMy, WO KiNbKiCTb TEMNMOBOI €HEeprii, sika YTBOPIOETLCA MpPU ChnantoBaHi
hikcoBaHOI KiNbKOCTi rady B MOBITPi NpW CTanomy TUCKY i cTanin TemnepaTypi, BiaHeceHin 4o ob'emy cyxoro
rasy, BM3HA4YeHOro MpW HOpMAanbHOMY TUCKY i TemnepaTtypi, 3a AOMNOMOrol Hanepen MpoTeCTOBaHOro
TEPMOENEKTPUYHOIO reHepaTopa NepeTBOPHETLCA B eNeKTpopyLinHy cuny (TepmoEPC), sky nerko mMoxHa
dikcyBaTU 3 BESIMKOK TOYHICTIO, TOMY WO Anga TElM xapakTepHolo € nNpsiMo NponopuiiHa 3anexHicTb Noro
TepMoEPC Ta nepenagy Temnepatypu Mixk pobounmun noepxHsamu TEI Big BenMYMHM TennoBOro MnoToKy,
OTPUMaHOro BHacnigok cnanioBaHHA rasy.

3anponoHoBaHUN TePMOENEKTPUYHUIA NPUCTPIN ANS BU3HAYEHHST TENITOTBOPHOI 34aTHOCTI roptoYmx rasis
MOXe ByTu pearnizoBaHUN TakUM YUHOM.

MpucTpin MICTUTb repmMeTUyHy Tenrnoi3onboBaHy MOCYAMHY, B SKi MpW CcTanux TUCKY i Temneparypi
30INCHIOETLCA CMNarnoBaHHA B MOBITPi (PiKCOBAHOI KiNbKOCTI roptoyvoro rasy, BifHeCEHoro Ao ob’emy cyxoro
rasy, BU3HAYEHOro Mpu HOpmanbHUX TUCKY i TemnepaTypi. [locyanMHa nepebyBae y TennoBOMY KOHTaKTi 3
TEPMOENEeKTPUYHUM reHepaTopoM, poboYi MOBEPXHI AKOTO PO3MILLEHI TakUM YMHOM, LLO TEnfioBUA MOTIK,
KU YTBOPKOETLCA BHACNIAOK CNantoBaHHs rady, NpoxoauTb Yepes TEPMOENEKTPUYHMI reHepaTop.

Mepen npoBefeHHA BUMIpIOBaHb ONS TePMOENEKTPUYHOro reHepartopa nonepeaHb0 BCTaHOBMIOKOTb
3aneXHOCTi NOro TepMOEeneKTPOopYLWIiHOI cunu Ta pobovoro nepenagy Temnepatyp Mik pobounmn
NOBEPXHAMM Bifl BENUYUHM TEMNNOBOrO NOTOKY, LLIO NPOXOAUTL Yepes3 TEPMOENEeKTPUYHUIN reHepaTop.

Y npoueci poboTK B repMeTnyHy Tennoi3ofiboBaHy MOCYAMHY NoAatoTb (hiKCOBaHY KiNbKiCTb rOpHOYOro
rasy Ta 34iNCHIOITb MOro cnanioBaHHSA NpU CTannx 3HayYeHHsX TUCKY i TemnepaTtypu. Tennosa eHeprid, Lo
YTBOPIOETLCA NPU 3ropaHHi rasy, nepefaeTbca Yepes CTiHKM NOCYAWHW Ha TepMOENeKTPUYHUI reHepaTtop,
yHacnigok 4oro Mk Moro pobouumu MNOBEpPXHSMW BUHUKAE nepenag Temnepatyp | BignosigHa
TepMOerneKTpopyLinHa cuna.

3HayveHHs1 TepMOeneKkTPOPYLLINHOI CUIK Ta Nepenaay TeMnepaTyp PeecTpyroTbCa NPUCTPOEM peecTpaulii
i onpautoBaHHs AaHuWX. Ha ocHoBi nonepeaHbO0 BCTAHOBIIEHUX 3aneXHOCTen MK BENUYMHOKO TEennoBoro
MOTOKY Ta TEPMOENEKTPOPYLUIMHOK CUIIOK BU3HAYalOThb KiNbKICTb TEMMOBOI €Heprii, Wo Buainuniaca npu
cnantoBaHHI iKCOBaHOI KiNbKOCTi rady, Ta po3paxoByloTb TEMMOTBOPHY 34aTHICTb rOPHOYOro rasy, BigHeCeHy
00 06’emy cyxoro rasy npuv HopmasibHUX YMOBaX.

TakuM YMHOM, 3amnpoOnoOHOBaHWUIA TEPMOENEKTPUYHUIA MPUCTPIN 3abesnedyye MOXIMBICTb BU3HAYEHHS
TENNOTBOPHOI 34aTHOCTI rOPOYUX rasiB LUNSAXOM NPSIMOro NepeTBOPEeHHS TEMMOBOI eHepril, o YTBOPIOETLCA
npyu cnanoBaHHi rasy, B eneKkTpopyLWinHy Ccuny TepMOeNneKTPUYHOro reHepartopa, WO MigTBEpAXye
MOXINMBICTb NPAKTUYHOrO 34iMCHEHHS KOPUCHOT Moaeni.

MigTBepOXKEHHA MOXIMBOCTI CTBOPEHHSA 3anpoOnoOHOBAaHOI KOPWCHOI MOAEeni 34iNCHI0BANoCh LUMISAXOM
KOMM'IOTEPHOIO MOAEIOBaHHA Ta BUTOTOBMEHHS | OOCIAXEHHS MakeTHOro 3paska npuctpoto. JlabopartopHi
OOCIiMKEHHs1 Mokasanu, Lo npyv YMOBaX, MNPUAHSATHUX AN BU3HAYEHHSA TEnSOTBOPHOI 34aTHOCTI
NPUPOAHOro rasy 3rigHo i3 [2], 3anpornoHoBaHa KOpYCHa MOAErb € HOBUM, 3HA4YHO MNPOCTIlINM, AelleBLUnM B
ekcnnyatauii i 6inbw JOCTYNMHUM 3acob60M KOHTPOS0 €HEPreTUYHOI LiHHOCTI roptodoro rasy. BoHa fossonse
BM3HAYNTM TEMNNOTBOPHY 34aTHICTb roptovoro rasy 6e3 cknagHux obumcneHb KoeduilieHTy kopensuii 3
BpaxyBaHHAM HaraTbOX B3aEMOMOB’A3aHNX XapaKTEPUCTUK rasy, Lo CYTTEBO 3HMXKYE iX TOYHICTb.

3anponoHoBaHa KOpUCHa MOAenb He3anexHO Bif CTaHy rasoBOi CyMilli, JO3BONSAE B iHTerpanbHOMY
BapiaHTi BpaxoByBaTu ii peanbHUN TENMOTBOPHUI CTaH 3a OCHOBHWM MOKA3HUKOM — KifbKICTIO TennosBol
eHepril, fKka @IKCYyeTbCA 3a BEeNUYMHOK EeneKkTPOopYLLINHOI Ccunn TepMmoreHepaTopa, Ta nepenagy
TemnepaTypu Mk KOro poboYMMKM MOBEPXHAMW, MPsIME BUMIPIOBAHHSA SKMX 3LOJIACHIOETLCS i3 BEIUKOM
TOYHICTIO.

Peanisauis 3anponoHOBaHOro NPUCTPOK O BU3HAYEHHSA TEenfoTBOPHOI 34aTHOCTI roptovoro rasy,
0acTb MOXIUBICTb BNPOBAMKEHHS MPOCTOro i JOCTYMHOro KOMEpLINHOro obniky gaHoro eHepropecypcy B
€HepreTUYHUX NoKasHUKax.

I[bxepena iHgopmauii:

1. Motano A., Motano B. AHania meToiB BMMIipOBaHHS TEMNNOTBOPHOI 34aTHOCTI NMPUMPOAHOro rasy.
BumiptoBanbHa TexHika Ta metpornoris. 2011. Ne 72. C 69-78.

2. TOCT 27193-86. asbl roptouve npupogHble. MeToa onpeaeneHvss TennoTbl CrOpaHUA BOASHLIM



kanopumeTpom. [MnHHuM Big 1988-01-01].
3. Kanopumetpwu. [EnexktpoHHun pecypc]. - Pexum poctyny: https://ventalab.ua/kalorimetri/. (gata
3BepHeHHs: 25.12.2024).



