EKOJIOI'TYHA BE3ITEKA TA 3FAJTJAHCOBAHE PECYPCOKOPUCTYBAHHA

BucnoBku. OTprMaHi 1aHi CBiJ4aTh PO JIOCTATHHO BEJIHMKI 00’ €MU BiJIXOJIiB TBAPHHHUIITBA Ta MTAaXiBHU-
LTBA, SIKi OLLTEHO BUKOPUCTATH B SIKOCTI JKepena BiTHOBIIOBAJILHOI eHeprii, HanpHuKial, sl BUpOOHHULITBA
Oiorasy. Y mpotieci MEeTaHOBOro OpO/IiHHS KIHLIEBUM IPOAYKTOM € HE TUTbKH 0i0ra3 3 BACOKMM BMICTOM METaHy,
SIKMH MOYKHA 3aCTOCOBYBATH AJIsl YaCTKOBOI 00 MOBHOI 3aMiHM PUPOAHOTO ra3y B TOCHOAPCTBAX HACEJICHHS,
a i WiHHI opraHiuHi 70OpHBa, IPH BUKOPHCTaHHI SKUX MiJBHIIYETHCS BPOXKAWHICTD CLTLCHKOTOCIIOAAPCHKUX
KyJbTyp B cepequboMy Ha 20% y mopiBHsHHI 3 HepepmenToBaHUM THOEM [1]. IToTpiOHO BpaxoByBaTtH i Te, 110
npu nepepoOLi BKa3aHUX 00’ €MiB TBAPUHHUX OPTraHiYHMX BiAXOIIB MOKHA BUPILIMTH MUTAHHS LIOI0 BapTOC-
Ti 3aXOMiB 3 YTHII3alil BIIXO/iB Ta 3aXUCTY HABKOJIUIIIHBOTO CEPEJOBHUILA. Y TAaKOMY BUIAJKY CIIOPYIKSHHS 1
eKCILTyaralis 0iora3oBUX YCTAaHOBOK 3aBXK/IM MAaTUME MTO3UTUBHII SKOHOMIUHUH eekT [3].
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TEHEPATOPH TEILJIOBOI EHEPI'II HOBOI'O ITOKOJIIHHS

VY cTarTi po3mIsHYTI MUTaHHS MiBUILCHHS €HEPreTHYHOI Ta eKOJIOT14HOT e(peKTUBHOCTI reHepaTopiB Te-
IJIOBOI €HEeprii MpH CHaJIlOBaHHI TBEPAOTO NalMBa LIAPOBUM CIIOCOOOM 3 ABOMA 30HAMH IMipOJIi3y.

KurouoBi ciioBa: TBepze maianBo, MIapoBe CraIIOBaHHs, HOBUH CIIOCIO CriaaroBaHHS MajinBa, KOHCTPYK-
1ii, FeHepaTop TEMI0BOI EHeprii.

B crarbe paccMaTpuBalOTCsl BOIIPOCH! MOBBIILICHHS SHEPTETHUECKON U HKOIOTHUECKOi 3 dekTuBHOCTH
TeHEpaTOPOB TEIJIOBOW SHEPIUH MPU CTOPAHUH TBEPAOIO TOILUIMBA MOCIOHHBIM CIIOCOOOM 3 AByMsI 30HAMHU
MUPOJIN3Y.

KnioueBsbie ciioBa: TBepoe TOIUIMBO, MMOCIOWHOE FOPEHHE, HOBBIM CIIOCOO CropaHus TOIJIMBA, KOH-
CTPYKIUH, TEHEPaTOp TEIJIOBOI SHEPTUH.

The article deals with improving energy efficiency and environmental generators of thermal energy by
burning solid fuel ball way with two zones of paralysis.

Keywords: solid fuel burning layer, a new way to fuel combustion, design, generator heat.

IMocranoBka npodeMu. MOHITOPUHT PUHKY OOJagHAHHS Ul OTPUMAaHHS TEIJIOBOI €HEprii mokasas,
10 Ha puHKK YKpainu renepatopu temnoBoi eneprii (I'TE) nocrayarors Himeuunna, [onbma, Yexis, Ty-
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peuunna, ®panuis, Pocis, kpainu banriiicekoro periony Ta inmi kpainu. I'TE, siki moctaBnstorses, OyBa-
I0Th CJIEKTPUYHI, T'a30Bi, PiAKONAIMBHI, TBEpAONAIUBHI 1 KoMOiHOBaHi. TBepAOMaIMBHI KOTIN PO3PI3HSIOTH
3a BUJIaMH TIaJIiBa: KOTJIH, 110 IPALIO0Th Ha BYyTiuIi, TOp(i, IpoBax i Ha mepepodieHoMy nanusi. Tpaanmiii-
Hi BUaM nanusa (a3, Byriuis, piiki BUOHU MajuBa, OJCpKyBaHi 3 HAQTOMPOIYKTiB) MOCTIHHO JOPOKYAIOTD,
OCKIJIBKY X 3aracy 3MEHIIYIOThCS, 301IbIIYIOTECS BUTPATH Ha iX BUAOOYTOK, IEPEpoOKy 1 TpaHCIIOPTYBaH-
HSl, TOMY B JIaHHMI 4ac aKTyaJbHOIO MPOOJIEMOIO € MOIIYK aJbTepHATUBHUX BUJIB najiuBa i HoBux BuIiB [ TE
JUTs OUTbII €()EeKTUBHOTO CIIATIOBAHHS LIHOTO MAJIHBA.

Buxkiaa ocHoBHOro martepiany. Y SIKOCTI aJbTepHaTUBHHUX BH[IB MajHBa MOXXYTb BUKOPHUCTOBYBATH-
csl pi3Hi Bigxoau nepepoOKu 0i0JI0TriyHOI CHPOBUHH (B1IXOAH NEepepoOKU AEPEBUHH, ClILCHKOTOCIIOAAPCHKOT
MPOAYKUii, MPOMUCIOBUX MiANPUEMCTB, HAPUKIIAA, BYTUIbHOI MPOMHCIOBOCTI, TBEpAl MOOYTOBI Bigxoan
(TTIB) koMyHaIbHUX MiAMPUEMCTB, BIIXOAN KOMILJICKCIB 3 BUPOLIYBaHHS TBAPHH 1 [ITaxiB, BIIXOAN OYHCHUX
CHOPY/l CTIYHUX BOJ[ Ta IHIII BiIXOMH, 31aTHI TOPITH).

VY maHuii yac TBEpJE MaJMBO, SIK IPABHUJIIO, CIIANIOETHCS MIAPOBUM CIIOCOOOM 3 TIO/1aY€t0 Ty TTHOBOTO I10-
BITpsI HA TOPIHHS MAJIHMBa 32 CXEMOIO «3HHU3Yy—BrOpY», IIPH IIbOMY BTPATH TEIIOBO1 eHeprii fgocsarawts 50% i
Oinbie. Cxema MIapoBOTO CIIOCOOY CIIaIIOBAHHS MalUBa 3 MOJAYCIO MOBITPS 3HU3Y Yepe3 KOJIOCHUKOBI Ipa-
TH TOKa3aHa Ha puc. 1.

Sk BumMBae 3 puc. 1, HaJ 30HOIO TOPiHHS YTBOPIOETHCS 30HA MIpOJIi3y, Y SAKIH IIap MaJuBa HarpiBa€Th-
Cs1 JI0 TeMIIepaTypH MipoJi3y, BiI0yBaeThcs TOBHE 200 YaCTKOBE BUTIAPOBYBAHHS BOJIOTH 1 Ta3u(iKallis maim-
Ba 3 BUAUICHHSIM ra3onofiOHNX KOMIIOHEHTIB MajiBa: BYIVICLIO, BOIHIO, KHCHIO, a30Ty Ta 1HIIUX Ia30mo1io-
HUX JIOMILIOK, L0 MICTATBCS B MANKBI. Y 3aJIMIIKY OyAe MICTUTHCS KOKC 1 30714, SIKi HAJAXOIATh B 30HY TOpiH-
H$l, 1€ KOKC 3ropsi€ 3 BUAIICHHSM TEIIOBOI €HEpTii.

I'a30moiOHI KOMIIOHEHTH HaluBa 3MILIYIOTHCS 3 AUMOBHUMH T'a3aMH, YaCTKOBO 3rOPSIOThH, aje OCHOBHA
maca BuHocuthcest 3 I'TE 1 Bukunaerscst B armocdepy, 3amxytoun KK I'TE 3a paxyHok ximiuHOro Hegona-
ny. SIkmo nanuBo noapiOHEeHe, TO HOTOKOM ra3y ApiOHI YaCTUHKH TaKOK MOXKYTh BUHOCHTHUCS TIOTOKOM M-
MOBHX raziB 3 Tonku, 3Hmkyoun KK/ I'TE 3a paxyHok MexaHiyHOTo Hezonaity. 3a paxyHOK BUKHIB HE3r0-
PLINX KOMIIOHEHTIB MaJMBa i TMMOBHUX T'a3iB B IPU3EMHOMY LIapi arMocdepu NOoripiIyeThCsi eKoNoridHa 00-
CTaHOBKa B PErioHi.

AHaJii3 OTPMMAaHUX pe3yJabTaTiB. 3 METOIO 3HWKCHHS BTPAT TEIUIOBOi €Heprii 1 miABHILEHHS eHep-
reTu4yHoi Ta exonoriyHoi epextuBHocTi ['TE OyB 3amponoHoBaHuii HOBHM croci® MIapoBOTo crajIroBaH-
HSl TBEPOTO MalMBa 3 JIBOMa 30HaMu mipodizy [2, 3]. Ilpu upomMy AyTTbOBE MOBITPsI HATPiBAETHCS BUIIE
TeMriepatypH mipoinizy namusa (10 600-650 °C) i mogaeThCs Ha IIap MajauBa 3a CXEMOK «3BEPXY—BHU3»
(puc.2) [6].

VY BepXHBOMY ILIApi MajuBa BigOyBa€ThCs HArpiBaHHS MaJIMBa, BOJIOTH 1 BUMApPOBYBaHHS BoOJOTU. [Ipu
TEeMIIepaTypl YacTOK MajMBa BUIIE TEMIIEPATypu MipoJIi3y, Yy BEPXHbOMY IIApi ManrBa MOYHETHCS MpOLEC
rasudikaiii 3 BUIIICHHSAM Ta30M0AI0HUX KOMIIOHEHTIB MmanuBa i mapiB Boau. KapOoH, mo BuaiuBCs, Oyze
BCTYIIaTH B XIMIYHY peakLilo 3 KUCHEM MOoBiTps. PiBHsSHHS peakuii OyayTh MaTu HACTYITHUN BUIVISIL

C+0, & 2CO-20526_
C+HO < CO+H,-15526_ (D
C+HO < CO,+2H,0-10525_

PiBusiaus (1) auist nepiroi 300U mipodtizy OyayTh eHAOTepMiuHi, TOMY 1110 pH Temneparypi menmre 700 °C
B33a€MOis ByIJICIIO 3 KHCHEM CYIIPOBOXKYETHCS MOTTMHAHHIM TEILIOBOI €HEeprii, KpiM TOro, Ha HarpiB maju-
Ba 1 BUMAapOBYBaHHS BOJIOTH TEX BUTPAYAETHCS TEIUIO. BepXHBOIO MeKero mepioi 30HU Mipoi3y Oyae Bijib-
Ha MMOBEPXHS MMaJMBa, HA SIKiH TeMIeparypa A0piBHIOE TeMIeparypi IyTTHOBOTO MOBITPs

_— @

3a X00M Mapo-ra3o-MoBiTPSHOI CyMilli Terio Oy/ie BUTpadaThcs Ha CYLIKY MMajiBa i peaKiiio ByIJeio
3 KHCHEM, TOMY TeMIeparypa Oyae 3HWKyBaTucs. HIPKHBOIO MeKero Mepiioi 30HM Miposi3y 1 BEpXHBOIO Me-
KEI0 HACTYITHOI 30HH (30HU CYLIiHHS) OyAeMO BBa)XaTH YMOBHY TIOBEPXHIO, Ha SIKiil TeMIiepaTypa MoTOKy ra-
3iB 1 manuBa Oyzie JOPiBHIOBATH TEMIIEPATYPi MiposIizy manusa t :

burtsn = e < 1y e . o I
t  —Temmeparypa, BiAIOBIAHO, HIKHBOT MEKI MEPILIOi 30HU HipOIi3y 1 BEpXHBOI MEXKi 30HH Cy-
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Puc. 1. Cxema mapoBoro ropiHHs NajinBa 3 mojaavero NOBiTPsA «3HU3Y—Bropy»
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Puc. 2. Cxema mapoBoro ropinHs NaJMBa 3 Mogavero NOBITPs «3BepXy — BHU3»

YV 30HI cymIiHHS MajJuBa TEMIIepaTypa Crovarky Oyie 3HM)KYBaTHCS, a MOTIM ITOYHE ITiIBUIIYBATHCS 32
paxyHOK Teruionepeaadi BiJ OUTBII HATPITOTO MMajauBa y JPYTii 30Hi MpOJIi3y 0 MEHIII HArpiTOTO MajnBa B
30Hi cyminHs. Teronepenayda Oy/ae 3iCHIOBATHCS 32 PaXyHOK TEIUIOMPOBITHOCTI YaCTOK ManBa. 3HIKEH-
Hs TEMIIEPaTypPH B I1iii 30HI 00YMOBJIEHO THM, III0 TETIJIO Oy/ie BUTPAYaTUCs Ha BUAAJICHHS XiMIYHO OB’ I3aHOT
BOJIOTH 3 BEJIMKHUX 4acToK. KpiM Toro, kKapOoH Oyzie B3a€MOIiATH 3 KUCHEM I1apiB BOJIM 3 MOTJIMHAHHAM TeTIa.
PiBnsinns peaxuiit kapoony 3 H,O OynyTh MaTn BUIIISL:

C+CO, & 2C0O-29249
C+HO < 2CO+H,-22145_ @)
C+H0O < CO,+2H,-15042 .
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Amnaniz peakuiii (1), (4) miaTBepkye Te, M0 BUIbHA €HEPris XIMIYHUX 3B’SI3KiB KapOOHY 3 KUCHEM MEH-
1€ HDXK 1HIIMX XIMIYHUX PEYOBHH, TOMY KapOOH IIBHIIIE IHIINX ra30M0AI0HNX KOMIIOHEHTIB MaJlMBa BCTYIIA€
B peakuiro 3 kucHeM. [Ipu npomy, sikio temmeparypa rasis menuie 700 °C, B ocHoBHOMY yTBOproeThest CO.

HwxHBOIO MEXKEI0 30HM CYIIHHS 1 BEPXHBOIO MEXKEI0 APYroi 30HM Mipoiidy OyAeMo BBaXKaTH YMOBHY
MOBEPXHIO, Ha AKil TeMIlepaTypa MOTOKY ra3iB i manausa 3HOBY OyJie JOPIBHIOBATH TEMIIEpaTypi Mipoi3y na-
JmBat :

t .. —Temmeparypa, BiAIOBIIHO, HIKHBOT MEX1 30HU CYILiHHS 1 BEpXHBOI MEXi APYroi 30HM i-

Hr3c® Br2smn

net
potisy.

VY apyriii 30Hi MiposTizy MajJlBO HArpiBaeThCA 38 PaXyHOK TeIIonepeiadi KOHBEKIIHUM LIISIXOM 1 3a pa-
XyHOK TETJIONPOBIIHOCTI MaNvBa BiJ 30HU TOPiHHS J0 APYyroi 30HU miponisy. Pamianiitauii oOMiH npakTny-
HO JOPiBHIOE HYJIIO.

XiMmiuHi peakuii B3aeMOii BOIHIO 3 KUCHEM Y JIpyTiil 30H1 mipo:i3y OyayTh MaTH BUDIIS:

C+0, & CO,+94011
2CO0+0, & 2CO, +123258 (6)
2C+0, & 2CO+73312 .

3 piBHsAHHA (6) BUAHO, 0 NpH HiaBuiieHH] TeMneparypu Bume 700 °C xiMiuHi peakuii eK30TepMivHi 1
IPOTIKaOTh B OCHOBHOMY 3 yTBOopeHHsaM CO,. Peakuii (1), (4), (6) koHBepTOBaHi, TOMY B NPOILIECI TOPiHHS
TaJIMBa, B 3aJIeKHOCTI BiJl TeMIeparypu B 00’ emi Tonku, OyayTs yreoprosatucs CO a6o CO,. IIpu temnepa-
Typi Bume 1000 °C 6inbuie yreoproerses CO,.

HwxHBOIO MeXero Ipyroi 30HU MipoJlizy 1 BEPXHBOIO MEKEI0 30HH TOPiHHS OyJ1eMO BBaKaTH YMOBHY T10-
BEPXHIO, Ha AKif TeMIepaTypa IOTOKy Ira3iB i maausa Oy/e J0piBHIOBATH TEMIIEPATypi ropiHHs namusa t. Xi-
Mi4HI peakuii KapOOHY 3 KUCHEM B 30H1 FOPiHHS OyIyTh MaTH BUIJISIA:

C+0, & CO,+93371
2CO0+0, & 2CO, +92205 (7
2C+0, & 2CO + 115343 .

Amnati3 XiMIYHHX peakiiii mpoLecy TOpiHHS NajiBa J03BOJISIE BBAKATH, 1[0 UMM BHIIE TeMIIEpaTypa ra-
3iB, TUM OijIblIe MIBUAKICTh PeakLii i OibIIe BUALISETHCS BUIBHOI €HEprii, MpH LbOMY OLIbIIEC YTBOPIOETH-
cs CO,. Ilpn HU3BKUX Temmeparypax 301nbIryeThes KinbKicTh CO 1 3MEHIY€ThCs BUALICHHS BiIbHOT €HEp-
rii XIMIYHHUX 3B’ SI3KiB.

VY 30H1 ropiHHS 3ropae KOKC i BCl MPOAYKTH Hipodi3y. Y 3B’SI3Ky 3 THUM, LIO TEMIIeparypa B IIapi KOK-
cy nocsirae 1500—1800 °C, To pu MpOXOAKEeHH1 MPOAYKTIB FOPiHHS MAIKMBa Yyepe3 Map KOKCy OymyThb 3ropsi-
TH Bci HeOe3MeyHi JOMIIIKH, a Tapu BOAM OyIyTh YaCTKOBO AWCOLIIIOBATUCS HA BOJICHD 1 KUCEHb. 3a paxyHOK
KHCHIO, 110 BUAUTAETHCS MIPU AUCOLIAL] BOIH, 320€3MeUy€EThCs O1IbII MTOBHE 3TOPSHHS MajIMBa IPH MEHILIO-
My Koe(illi€HTI Ha UIUIIKY TTOBITPSI.

Jnist peanizanii 3anponoHOBaHOTO MIAPOBOTO CIIOCO0Y CIAIIOBAHHS TBEPAOTO ManuBa Oyna po3podieHa
KOHCTPYKIIisS TeHeparopa TerioBoi eHeprii 3 neoma 3oHamu mipomizy (I'TEJI3I) [5], y sikoro Torika BUKOHY-
€THCS1 3 MOHOJITHUX JKapOCTIMKHUX eeMeHTiB. KoJoCHUKOBI rpaTu-TeniooOMiHHUK MPU3HAYEH] TS MiAirpi-
BY AYTTHOBOTO MOBITPSI,  30JIbHUK CYMIILICHUH 3 TEIUIOOOMIHHUKOM, B IKOMY HarpiBaeTbcs Teriogikariina
BoJia. ['a3u Ha BUXOJIi 3 30JIbHHMKA OUUIIIAIOTHCS 32 JIOTIOMOTO0 iHepiidHoro 30moBianitoBada. [ TEJ3I1 mae
TpyOUacTuii ceKuiiHMHA TEMII000OMIHHUK 3 TpyOaMu 3MiHHOTO JiaMeTpa 10 XOAY rasy, SKHii BHKOPHCTOBY€Th-
cs1 JUIs MiAIrpiBY BOAM AJISI CUCTEM Tapsyoro BOIOMOCTaYaHHs.

3aBaHTa)keHHs1 KpyHOKyckoBoro nanusa B [ TE/I3I1 3xificHIoeThCS BpyUHY, a epepoOieHoro najimsa
— IMHEBMOMeEXaHIYHUM criocoboM. Y sikocti nanmsa st [ TEJI311 Moke BUKOpHCTOBYBaTUCS OyIib-sIKEe TBEP-
JIe TTAJIMBO 3 BOJIOTICTIO He Olibiie 40 %.

[Tpu BukopucTanHi B sxocTi nanusa TIIB koMmyHanpHHX a00 roprovrx BiXOIiB MIPOMHUCIOBHX MiIpPH-
€MCTB JTUMOBI a3y OYMILAIOTHCS 3a JONOMOTOI0 JBOCTYIEHEBOI razoouncHoi yctanoBku (LOY). V skocti
MEPUIOTO CTYIEHSI MOKYTh BUKOPHCTOBYBATHCS MMJIOBIIOBIIIOBaYl BUXPOBi 3 IeHTpaibHOIO TpyOoro (I1BLL),
a B IKOCTI APYTOT0 CTYIEHS — BUXPOBI TypOyJeHTHI MPOMHUBAYi 3 IPUCTPOEM JJIsl CTBOPEHHSI BUCOKOYACTOT-
HUX iMIyabcHuX kKopoHHHX po3psiais (BTIIKP) [4]. 3a nomomororo BTIIKP npoBoguThcst 01HOYACHO KOMII-
JIEKCHE OYMIICHHS T'a3iB 1 piIMHA MOKPHUM, CYXHM 1 eJIeKTpUUHUM criocobamu. KoxeH i3 croco0iB peanisy-
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€THCSl MAKCUMAIIbHO MOXKJIMBUM YHCIIOM METOJIIB OYMIICHHS. E()eKTHBHICTh OUMIEHHS BiJl 3BaXKEHHUX JIOMi-
IIOK CTaHOBUTE 99,9 %, a Bix razonogioHux — 96-97 %.

Kpim I'TEI3II 3amponioHoBaHo koMOiHoBaHui reneparop temiosoi eHeprii (KI'TEA3II), y sikomy ox-
HOYACHO CHAJIIOIOTHCS MAJIMBa, 10 3HAXOAATHCS B PI3HUX arperaTHUX CTaHax, HAIPUKJIaJ, TBEpJe MaluBo i
BonHoByTUThHE manuBo (BBIT). KI'TEJI3II Biapizuasierses Big ' TEA3II Tum, 1o B 30JIbHUK-TETIIOO0OMIHHHK
BMoHTOBaHM nanbHUK TBII, TeruiooOMinHuK A minirpiBy Boau asst I'BII, BuKoHanuii Ha TEIUIOBHX TpY-
0ax, 3allOBHEHUX PiJMHOIO 3 JOMIIIKOK AMCIEPCHUX YaCTUHOK po3mipoM 1,0x10° m. JucniepcHi yacTku B
30H1 BUNIAPOBYBAHHS TEIUIOBHX TPYO 301IBIIYIOTH KiIBKICT LIEHTPIB YTBOPEHHS MAPOBUX MiXYpiB 1 3a paxy-
HOK L[bOTO 301JIbIIY€THCSA IHTEHCUBHICTh OXOJIO[DKEHHS I'a3iB HE MEHII HiX B 3 pasu [1].

Binomo, 1110 BOJIHO-BYT1JIbHE AJTMBO MICTUTB OM3bK0 60 % BYTiIbHOTO MUITYy 3 po3MipoM dacTok 1,0x10°m
140% Boau. st Toro, o0 BBII 3aiinsuiocs, HE0OXiTHO MiABUILIMTH TEMIIEPATyPy [0 TEMIIEpaTypy JucoLianii
Boau. IIpu 11boMy Boza IMCOLIIOETHCS, yTBOPIOIOYH BOZICHD 1 KCeHb. KCeHb aKTUBHO BCTyIIA€ B XiMIYHY peak-
wiro 3 BymieneM (auB. piBHSIHHS (0)), @ BOACHB Oy/e 3ropATH B 30H1 3MilllyBaHHS MMPOJAYKTIB 3rOPSIHHS TBEPIAOTO
nanusa ta BBIL. V 3B’s13Ky 3 THM, 110 4711 ciantoBanHs TBepaoro nanusa B Tonky I TE/I3I1 nogaeTses mosiTpst
OlJIbIIIe TEOPETUYHO HEOOXIJHOTO 00CSTY, TO B IPOIYKTaX 3rOPSHHS TBEPAOTO MaMBa 3aBKIN MICTUTHCS JIesIKa
KIIBKICTB KUCHIO. [Ipy 3MinryBaHHI MpoayKTiB 3ropsiHHs TBeporo nanusa ta BBII Oyne BinOyBarucst moBHe 3ro-
PSIHHSI BOZIHIO 3 BUJIUICHHSIM TEIUIOTH, 3aTpadeHoi Ha BunapoByBaHHs Bonu y BBIL. Y KI'TEJI3II Oyzne 3a6e3me-
YEHO MOBHE 3rOPSIHHSI BCIX KOMIIOHEHTIB TBEPAOTO Ta PiZIKOro MajvBa.

VY BBII mictutscs 6inbiie 40 % Boau, TOMy BiJHOCHA BOJIOTICTh MPOAYKTIB 3rOPSIHHS MajiuBa Oyne mif-
BHUIIIEHA, 1110 OyAe CIPHSTH KOaryysilii 3BaKeHUX AOMImoK. [Ipn mmbokoMy OXO0JI0MKEHHI ra3iB y razoBo-
JSTHOMY TETUTOOOMIHHUKY (B OCTaHHIHM CekIlii mo xomy rasiB) Oyzie BinOyBaTHCsS KOHJCHCAIlis TapiB BOIM
3 BUAUICHHSAM IMPHUXOBAHOI TEIUIOTH MApOyTBOPEHHs, 110 OyAe MiJIBUILYBAaTH €HEPTeTHUYHY €(PEKTUBHICTH
KI'TEZ3II. OxonomkeHi TUMOBI T'a3u 3 KPAIUIMHHOIO PIIMHOIO OyAyTh HaIXOIUTH B BUXPOBUH TypOyIeHT-
Huit npomuBad BTIIKP ass koMIuiekCHOTO iX OUMILEHHS 1 OCyIIeHHs iepell BUKHI0M B arMocdepy. Konnen-
car, SIKHi BUIUIAETHCA IPU OCYILEHHI ra3iB, OUMILATUMETHCS B JIOKAJIBHIN cucTeMi 000pOTHOTO BOJIONIOCTA-
YaHHS 1 TOBTOPHO BUKOPHCTOBYBAaTUMECS ISl TEXHIYHUX MOTPeO, Yy ToMy umcii 1yt npurotysanus BBIL

BucnoBku. TakuMm 4nHOM, TeHEpaTOpH TEIUIOBOI €HEPril HOBOTO MOKOIIHHS BiAPI3HAIOTHCS THM, IO B iX
TOIKAaX BiACYTHIN XIMIYHMI 1 MEXaHIYHUI HEIOMAaJ aJIMBa, 3MEHIICHI BTPATH TEIJIOBOI €HEPTii 3 JTUMOBUMHU
ra3amu, 3a0e3neyy€eThbcsi IOBHOTA 3TOPSHHS NaJIMBa, y TOMY YMCIHI IPU CMATIOBAHHI MAJHUB, 10 3HAXOAATHCS
B PI3HUX arperaTHUX CTaHaX. 3alpOIOHOBaHI KOHCTPYKLil MOXYTb 3aCTOCOBYBATHCS B SIKOCTI HE3aJIEKHUX
TDKEpeIT TeTJIOBO1 eHeprii ado sIK MePEeATONKH sl ICHYIOUMX Ta30BUX KOTIIB, IPH LOMY KOTJIM MOXKYTh Ipa-
wioBaru Ha Oyab-sikomy nanmusi. [ TEJ3IT i KI'TEJ3IT MoxyTh epeKTHBHO BUKOPUCTOBYBATHUCS B SIKOCTI Ti-
KOBHX IMiAIrpiBauiB B KOMOIHOBaHMX CHCTEMax TEIIONOCTayaHHSI.
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