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Y Oaniii cmammi 6yoe pozensuymo npodremu
BUKOPUCMAHHA 3ACMAPINUX MEXHOJI02ill Y Menn06ill
enepeemuui. Ilompe6u mneeaiinozo eupimenns
EKOHOMIMHUX MA eKOJI0ZiMHUX NUMAHb, GUKOPU-
cmaswiu HOBiMHi MeXHOJI02ii 6 menjoeHepzemuuHii
2any3i ma snaune smenwenns emicii CO, 3a paxy-
HOK KOHBePCii npoo0yKmis 320pAHHs

Kniouogi cnosa: enepzemurxa emicis cnaniogan-
HSL NAIUBO €K0102is
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Ima cmamvs 6ydem paccmampusamv npod.e-
Mbl UCNONB306AHUS YCMAPEBWUX MEXHON0ZUU 6
mennogoii snepeemuxe. Tpebyemcs nemeonen-
Hoe peuwieHue IKOHOMUUECKUX U IKOJI02UMECKUX
npobaem, ucCnonvays HoGeluwue MEXHONOZUU 6
mennoIHep2emuecKoll NPOMbIUIEHHOCMU U 3HA-
uumenvHoe coxpauwenue 6viopocos CO, 3a cuem
npeobpasoeanus npooyKmos czopanus

Kniouesvie cnosa: eviopoc, snepzemuxa, cicu-
2anue, Monaue6o, IK0J102usl
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This article will be considered the problem of
the use of obsolete technologies in thermal energy.
Need an immediate solution of the economic and
environmental issues, using the latest technology
in heat-and-power engineering industry and the
significant reduction of emissions of CO, due to the
conversion of combustion products

Keywords: emissions, energy, combustion, fuel,
ecology
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ITocranoBka npoGiaemu

Cooroani B VYkpaini piuHuil BuUgoOYTOK BYTIiJjs
ckiazae 6au3bko 80 MJH. TOHH. B mopiBHSAHHI 3 Hepae-
KM MUHYJIUM BUJOOYTOK 3MEHIIMBCS BTPUYi. B 0CHOB-
HOMY II¢ IOB'A3aHO 3 BEJMKHUM 3aJATAHHAM BYTiTbHUX
ILJ1aCTiB, CKJIAAHUMU TeOJIOTIYHUMU YyMOBAMU, MaJlolo
MOTYJKHICTIO BYTiIIBHUX IJIACTIB, 3aCTAPiiCTIO MIAXTHOIO
dbouny (nnsa npuknany, 3a octanni 30 pokiB B Ykpaini ne
no6yI0BAHO KOAHOI HOBOI INAXTH), HU3bKUN TEXHiUHUIL
i TexHosoriuHMH piBeHb BUAOOYTKY, HeZOCTaTHii
NPUPICT PO3BilaHUX 3allaciB BYTiAJAA Ta HEIZOCKOHAJI
OpTraHi3aIiiiHO-PUHKOBI TepeTBOPEHHS.

Tomy Ha chOroiHi rosIoBHA IPO6GJIeMa PH ClIaToBaHHi
HU3bKOCOPTHOTO €HEPreTUYHOI0 TMajJnBa Ha TEeIJI0-
BUX €JEKTPUYHUX CTAHILiAX — IIe BIPOBAJKEHHSI HOBUX
TEXHOJIOTiH e(DEKTUBHOrO BUPOOHUIITBA €JEKTPUUHOI Ta
TEIJIOBOI eHeprii 3 MiHIMaJbHUMU €KOHOMIYHUMU BUTpa-
TaMU Ta BUCOKUMU €KOJIOTIYHUMU IIOKa3HUKaAMU.

AHaJli3 OCTaHHIX JOCIi/IKeHb i myOJTiKaiii

[MigBuniennio xoedinienta kopucuoi mii (KK/) na
BYTiIBHUX €HeprobJoKax Ta 3MEHIIEHHIO HaBaHTaKEHHsI
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AHANI3 TA
NMEPCMNEKTUBU
BUKOPUCTAHHSA
HOBUX TEXHONOrIU

B TBEPOMNMAJIUBHIU
EHEPTETULI TA LLUNAXU
BUKOPUCTAHHSA
HU3bKOCOPTHUX
EHEPTETUYHUX NAJIUB
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OTPYHHMMHU peYOBUHAMM Ha HABKOJUIIHE CEPEJOBUIIE
npuiisiioch 6arato yearu. OcTaHHIME POKaMU 32 KOPJO-
HOM MOYMHAIOTH MUPOKO BIPOBAKYBATH BYTUIbHI €HEp-
ro6ioku morysxkuictio 600 — 1000 MBt 3 migBumeruMn
napaMerpamu napu. Po3poOka HOBUX BUJIIB CTaJli J103BO-
Jisie OyayBaT eHeproGJIOKy Ha HaKPUTHYHI mapaMeTpu
mapu 30 MI1ai600 °C 3 KK/ 47-48%. A B pamkax mporpa-
vu THERME nuanyors pospobutu 10 2015 poky Byrijib-
Huit enepro6ok moryskuicTio 1000 MBT 3 Temmnepartypoio
napu 700 °C, tuckom napu 37,5 MIla i KK/l 61usbko 55%.

Mera crTaTTi

36inbuienns KK] Ha ByTinbHUX eHeprobJoKax 10
80%, exonomist TBepaoro najusa 0 40% Ta miHiMizaris
BUKH/IiB IKiJIJTMBUX PEYOBUH B aTMOC(hEPY IIISTXOM BJIOB-
JIIOBAHHS Ta KOHBEPCIl ITPOAYKTIB 3rOPSTHHS.

Bukiazn ocHOBHOTO MaTepiaty

Y wmami#t xpaini srigno <«Ewmepretmumnoi crtparerii
Yxpainum Ha nepiog no 2030 poky» 3amngaHOBAaHO IIO-
MaJbIINN PO3BUTOK TEIJIOBOI e€HepreTWku. BimmosizHo



MOTY’KHICTh TENJOBUX €JEeKTPUYHUX CTAHIH Mae 3po-
cti 10 42,2 M. kBT npu muHi icuyrouiit 33,2 MaH. KBT.
[Ipubausno 1e ckuaanae 39,8% Bin 3arajibHOI HOTYKHOCTI
rereparii. Takoxx mNIaHYETbCA BXKUTHU 3aXO/iB IIO/0
MiZIBUIIEHHST HAAINHOCTI, eKoHoMiuHoi eheKTUBHOCTI Ta
€KOJIOTIYHOT YMCTOTH POGOTH iCHYI0YOTO TE€XHOJIOTITHOTO
06J1aITHAHHSI TETIJIOBUX €JIEKTPOCTAHIIIHN, a TAKOK BUBE/ICH-
H# 3 eKCILIyaTallii 3actapinoro obaagnans, Oy [iBHUITBA i
BBEJICHHS B eKCILJIYaTAllil0 HOBUX eHepProOJIoKiB, iHTerparii
yciel eHepreTuku YKpaiHU B €BpONENCbKY €HepreTU4YHY
CHCTEMY i BUXiZI HA €BPONEHCHKI Ta CBITOBI eHepreTHYHi
PUHKU.

VYkpaina, six i 6araTo iHIIKMX KpaiH, JUIIE YaCTKOBO
3abe3nedena TPaAUIIHHUMU BUJAMU TEPBUHHOI eHep-
reTuku. EHepreTuuyHa 3ajeXHiCTh Bil iMIOPTY IajnBa
ckaagae npubausHo 60%. Y manmusHOMY OasiaHci Haioi
JlepyKaBU HAUOIIBIIY 4acTKy Ma€ By riiist, 6113bko 97,4%.
Noro MPOTHO30BaHi 3amacu craHoBisiTh 117, 54 mipa.
TOHH, Yy TOMY uncJi 56,7 MJIp/. TOHH — PO3Bi/laHi 3amacu, 3
axknx 39,3 MJIp/. TOHH — eHepreTuyHe Byriis. bamancosi
3aracy BYTULJISI CTAHOBJSTH 8,7 MJIPI. TOHH, 3 SKUX 6,5
MJIDZl. TOHH - TIPOMUCJIOBI, Y TOMY YUCJi Maiike 3,5 MJIP/L.
TOHH — CHEPreTUYHE BYTiJJIA.

BpaxoBytoun BuIle cKaszaHe, B YKpaiHi y HalOImx-
4i JECATUJHTTA OCHOBHOIO CHUPOBUHOIO I/ OTPUMaHHA
enepropecypcis Oyne Byrisis. Ilorpebu B emepreTnu-
HUX pecypcax KpaiHU 3 KOXHUM POKOM 3pOCTalOTh, a
eQeKTUBHICTh BUKOPUCTAHHS MAaJUBHUX peCypCiB uepes
iCTOTHE IMOTipIIeHHsA TEeXHiKO-eKOHOMIYHUX II0Ka3HUKIB
TEMJIOBUX eJieKTpocTantliil (cborogui Besmunna KK/l nHa
TEC 6inst 40%) Hu3sbKa, 110 MOB'sSI3aHe i3 3HAYHUMU BTpa-
TaMH TOPIOYOi MacH BYTIJsA, 85-BifICOTKOBE 3HOIIEHHS
OCHOBHOTO i JIOTMOMIKHOTO TEXHOJOTIYHOrO 06JaiHAHHSL.
I e MM He BpaXyBaJid €KOJIOTIUHI acleKTH - MaJa edek-
TUBHICTb ITMJI03aXUCHOTO 0OJ1aIHAHHSI, TIOBHA BiJICY THICThH
BUPOOHUIITBA i BUKOPUCTAHHS 06JaHAHHS IJIsI CipKO- i
A30TOOYUCTKU JAUMOBUX Ta3iB IICJA KOTEJbHUX arpera-
TiB, HEJJOCTAaTHE BUKOPHUCTAHHS 30JI0-IJIaKOBUX Bi/[XO/iB
TEC, orpuMaHnux 1pu crajoBaHHi Byriiis. B pesyabrari
MU MAa€MO TOHHUM OTPYHHHUX PEUYOBUH Y HABKOJIUIIHBOMY
cepeoBuii. OTKe, HA CHOTOJHI MOCTAE PsAJ MUTAHD, A
caMe: BPaxoByHUM OOMEKeHi 3alacu HU3bKOCOPTHOTO
€HEePreTUYHOTO MAJINBa, 3a0€3MednT KpaiHu eHeprope-
cypcamu, morpebu B SKUX POCTYTb 3 KOKHUM POKOM Ta
3aXUCTUTH HABKOJUIIHE CePeJOBUINE BiJl BUKNAIB HIKif-
JIMBUX PEYOBUH.

Komnania «Power Technology», ananizyioun 1po-
6JieMH CbOTOJIEHHSI B €HEPreTHUYHill rajysi, po3pobuia
JOfaTKOBe 0OJaAHAHHA /I BYTiIbHUX eHeproOIoKiB. 3a
JIOTIOMOTOI0 1IMX TEXHOJIOTIH, IiCJs BCTAHOBJICHHS SKUX
KoedilieHT KOpUCHOI Aii Ha eHeprobaoKax MOBUHEH 3POC-
TH yABidi i cTanoBuTH 6/1M3bKO 80%; PO3XiM HUZBKOCOPT-
HOTO TBEPAOro naJjuBa 3MeHmuTbes na 40%, mo 103Bo-
JINTL: TIO-TIeplUIe — 3HU3UTHU BUKU/AU HIKIIJIUBUX PECUOBUH
Maiike BABiUi, MO-APyre — €KOHOMHO PO3IOPSKATUCH
3aracaMy TBEPJAOTO HajanBa. KpiM 1IbOro € MOXKJMBICTD
Moaudikarii TBepZoTo MaanBa B ropiodi eMyJbcii 3 po3/ii-
JIEHHSIM MiHepaJbHUX PEYOBMH. AJiKe 3anacu iX B YKpaini
He € Oe3MeKHUMU i 32 HAMONTUMICTUYHINIUMU JaHUMU,
BpaxoByiouu norpebu B 30ibIIeHHI BII0OYTKY €HEprope-
cypcis, fioro BuctaunThb pokiB Ha 100. CborojHi rooBHUM
JpxepesioM eneprii € nadrairas. Ase ix samacu, pa3om y3s-
Ti, y 6arato pasiB MEHII, Hi7K 3amacu KaM‘AHOTO i Oyporo
ByTi/IsA. A oT:ke HadpTa Ta Ta3 yepes AeKiTbKa AeCATHIITD

CTaHyTh eI TOM i IiHW Ha I1i peCyPCHU 3HAYHO 3POCTY Th.
Tomy BUKOPHUCTOBYBATH iX IK eHepropecypcu Oyze, MIKo
Ka’kKyuu, EKOHOMIYHO HEBUTIIHO. Buxoasium 3 11boro Mox-
Ha BIIEBHEHO TOBOPUTH, 110 OCHOBHUM JI’KEPEJIOM eHeprii
cTaHe TBep/ie MaJauBo.

Texwuosorii, pospobiaeni «Power Technology», 6ynu
BCTAHOBJICHI HAa KOTJi y KyYpPOPTHOMY MicTeukKy bpenHO
B [ospimi. /o BCTaHOBJIEHHS TOJATKOBOTO OOJIaHAHHS
IIOPIYHO Yy BEJMKUX KUIBKOCTSAX B TOBITPS BUKU/IAJIUCDH
HIKiJJTMBI PeYOBUHY, 3a0PYAHIOIOYN HABKOJMIIHE Cepe/l-
oBHIIE, IO Bi/IirpaBajio HETAaTUBHY POJIb JJId MICI[EBOTO
Typusmy. Kpim 11poro, koedilieHT KopucHoi aii kotia 6yB
nusbkuM. Ilicag BcTanoBsenns jana TEXHOJOTiS J03BO-
JINJIA, 32 MeBHUX yMOB, 3MeHIuTu Bukuau CO2 no nysns
Ta pO3Xig MaJmBa yaBiui. A oT:ke, KoedilieHT KopucHOT il
Bupic 10 85 %.

HoBusna MeTony mossarae B ToMy, IO [03BOJISIE YABIUi
30LIBIIUTH TeMIlepaTypy B KaMepi 3ropsiHus (ile MOXKHa
nobaunTu Ha GoTorpadiax KoTaa A0 BCTAHOBIECHHS J0-
MATKOBOTO obiagHanusa Ta micas (horto 3) i pasoMm 3 TUM
3BECTU BUKMIU OKHCY a3oTy Ao Hynd, a sukuau CO,
3MEHINUTH y 1Ba pasu. AGO, BUKOPUCTABIIK J0AATKOBE 00-
JajHaHHsA, 3BecTu 3pectu emiciio CO, 1o HyJIs, Ipu YoMy
€IMHUM NOOIYHUM IPOAYKTOM Oyjie MiHepaJbHe 106PUBO
(dboto 4) Ta TenoBa eHepris.

Puc. 1. Pobota kotna 6e3 fogatkosoro obnagHaHHs

Puc. 2. PoboTa KoTna 3 Katanizatopom.



B po6oti kortia Oysio AOCATHYTO 3HAYHOI €KOHOMIl
naguBa — 40 %, a TakoX BEJMKOTO 3HWKEHHS BUKH/IIB
MIK{JIMBUX PEYOBUH Y H0BKiwLIst. [lpu pobori 3BuuaitHoro
KoTsIa 6e3 M0AaTKOBOrO 00JIalHAHHS CIOCTEPIraBCst 40p-
HUI UM, KilITsBa, IO CBilUMJIO PO HEIIOBHE 3rOPSIHHS
najauBa, mo OyJ0 HAJA3BUYAiHO HEraTHBHUM (HaKTOPOM
I/ KypopTHOro MicTeuka. Ta micss 3acTocyBaHHS Ka-
TaJizaTopa Ha KOTJi OyJI0 JOCSATHYTO BiIMIHHOIO Pe3yJib-
Tary: cipuil AUM i 3HUIKEHHS CIIOXNUBaHHA Haausa. Ilpn
3aCTOCYBAHHI X TEXHOJIOTIN OYJI0 OUHIIEHO AUMOBI Ta3u
Bifl OKCHLY CIPKH, a30TY,0KCUIY IMHKY Ta iHIINX MIKij1-
JIUBUX PEYOBHUH, SIKi TOMaAaau Ta 3a6pyAHIOBAIN HABKO-
JIMITHE cepejoBUIe. A TaKOX OTPUMAHO IHHY XiMiUHY
cupoBuny. BunpoboByBanusi Ha Ta3oBoMy KOTJi S0KBT
y cmr.Illupers tex mokaszano g1o06pi pe3ysibraTu, M0 BU-

nuo Ha dotorpadiax 1 ta 2. BecranoBieHns cucteMu Ha
asromobinb Audi Q7 W12 TDI nokasano 3MeHIIeHHs
emicii CO,, iABUIIIEHHA TTOTYKHOCT] Ta 3HUKEHHA BUTPAT
nanapHoro.(hoTo.6)

BucHoBku

Pesynpratu BUnpoOyBaHb MOKA3asH, IO TEXHOJOTIS,
sIKy ~[PONOHYETHCS, € [I0CTaTHbO BuipoOyBaHa,
€KOHOMIUHO OOIPYHTOBAHA Ta HA/3BUYAHO I€PCIEKTHB-
Ha. Ajike BoHA, KpiM 3HAYHOT €KOHOMIi pecypciB, B 3HAUHIl
Mipi 3MEHIIIye HaBaHTaKEHHA Ha IPUPOLHE CepeploBUIIEe
Ta JI03BOJISIE 3HAYHO 3HUBUTH cOOIBapPTICTh €HepTii.
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Po3zenanymo numannsa 6USHAMEHHA MAAXIE
nidsuweHHs enepzoahexmuenocmi npouecy
CYwinHA Ha nidcmaei ananizy enmponiunozo

banancy ModenvHoi mepmoOUHAMIMHOT
cucmemu

Knwuosi cnosa: npouec cywinns,
enepzodPexmusnicmo, pieHANHA Oanancy
enmponii
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Paccmompen sonpoc onpedenenus nymei
noeviumenus anep203Pdexmusnocmu npo-
yecca cymxu Ha 0CHOGAHUYU AHANUIA FIHMPO-
nutinozo 6ananca mooenvHoi mepmoouna-
Muneckou cucmemol

Knrouesvte cnosa: npouecc cywru, snep-
203 Ppexmusnocmn, ypasnenue 6Ganauca
aumponuu

=, u|

The problem of determining the ways to
improve the energy efficiency of the drying
process based on an analysis of the entropy
balance of a model thermodynamic system is
considered

Keywords: drying process,

efficiency, entropy balance equation
o o

energy
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61eMOii I MUIEBON IIPOMBIIIIEHHOCTH. B Goabuioi
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