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K BOITPOCY OB AJIbTEPHATUBHDBIX NCTOYHUKAX
OQHEPI'IN

B crarpe paccMoTpeHBI [1Ba aabTEPHATHBHBIX MCTOYHUKA SHEPIUM, MCIOJIb30Ba~
HUE KOTOPBIX MO3BOJIUT YJIYUIIUTH IKOJOCHIECKHE TIOKA3aTe N SJIeKTPOCTAHIMN, 1
CYITIECTBEHHO CHU3UTH pupocT norpedroctn TIC B TOmmMBE.

Karouesnle cA08a: NCTOYHUKHN SHEPTUN, YTOJIb, Ta3uUKAIN YTJId, BOJIOYTOIb-
HO€ TOILIMBO

I. A. Galanina
ON ALTERNATIVE ENERGY SOURCES

In this paper two alternative energy sources to be useful for improvement of
ecological rate of power plants and for significant decrease the growth TPP fuel
requirements have been considered.
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Bormpoc HeobxommocT 1epexojia K aJbTepHATHBHBIM UCTOYHUKAM SHEPIUM IO THAMA-
eTcsl TIPeJICTaBUTE IsIMU BJIACTH, OM3Heca W HayKud Bce daine. Tak, Ha HeJaBHEM o0IeM cobpa-
nun PAH, rige obcyXnamach crparernst Hay IHO-TEXHUYIECKOTO pa3BuTus Poccnm, cpean cemu
BBI3OBOB M IIPUOPHUTETOB HAyKW ObLIa BBIJAEJIEHA TeMa Iepexojia K IKOJOTHIECKU YUCTOU pe-
cypcocobeperaroreil SHepreTuke.

OCHOBHBIMI MCTOYHMKAMHU SHEPIMU HA CErOJHs SIBJISIOTCS TeOJIOIMYEeCKHe TOILIMBHO-
SHEpPreTUIeCKne pecypchl: HedTh, yrojb, ra3, ropodme CJaaHibl, Topd, ypad u T. jg. Ha mx
oo npuxoaureda 10 93 % npomssoguMoit B mupe snepruu. Ocrapmmeca 7 % BO3MEIAIOTCS
HCIIOJIb30BAHUEM BO30OHOBJISIEMBIX UCTOYHUKOB SHEPIUH, T. €. BOJbI, COJIHIIA, BETPa, OMOMAaCChHI
u Jpyroii reorepMuku. QUeBUIHO, 9TO B 9TUX YCJOBHUSIX Pa3BUTHE MUPOBON IHEPIeTHKH, €€
JIMHAMUKA, U KOHBIOHKTYPa B 3HAYUTEJIbHOW MEpe 3aBUCHT OT CTEIIeHH OCBOEHHS YeJIOBede-
CTBOM T€OJIOTMIECKUX TOIIMBHO-3HEPTeTUIECKUX PECYPCOB.

B 6nuzkaiirieil mepcriekTuBe IpOrHO3UPYETCsT IMOBBIIIEHNEe POJIA YIJIA B TOILIABHO-IHED-
reTUIeCKOM DaJjlaHCce CTPaHbl, YTO O0YCJIOBJIEHO €0 KPYIIHBIMU 3allacaMi U T€M, 9TO CYIIECTBY-
IOINE TEH/ICHIMA Ha PBIHKE 3HEPrOHOCUTEJIEH IO3BOJISIOT MPOrHO3UPOBATEL B JOJTOCPOYHON I1e€p-
CIIEKTHBE POCT CTOMMOCTH I'a3a, MPEBBIIIAIOIHIA TI0 TEMITAM POCT CTOMMOCTH yTJist. OTHAKO 9KOJIO-
rudeckue orpanudenus (ocobeHno mocse parudukanun Knorckoro mporokosia) TpedbyoT pas3-
pabOTKMU U BHEJIPEHUS HOBBIX SKOJOIUIECKHA YUCTBIX YTOJbHBIX TEXHOJIOTU, 00ECTIeTNBAIOIITUX
BBICOKYIO TIOJTHOTY HCITOJIb30BaHMSI TOILIMBA TIPA MaKCUMAaJbHO HU3KON BPEIHON Harpyske Ha
OKPY?KAIOILYI0 CPey.

[Tosromy, BO3BpaIeHUe YTy B SHEPreTUKY HE JOJKHO OBITH BO3BPATOM K apXaWTIHBIM
crrocobaM ero ucnosb3oBanusg. Hy»KHBI HOBbIE TEXHOJIOI'UHU, MTO3BOJISIIONIAE HUCIIOJIH30BATH JI0-
CTOMHCTBA, YTIJII ¥ CBECTH K MUHUMYMY CJIO?KHOCTH €r0 TTPUMEHEHMUSI.

O/tHuM M3 BO3MOXKHBIX ITyTeil peIIeHusl JAHHOTO BOITPOCA ABJIAETCS Ta3upUKaIms yTJis.

WNurepec K 3TOMYy HaIIpPaBJIEHUIO UCIIOJIb30BAHUA YIJIsSI O0yCIaBINBACTCA €r0 OOJIbIITIME
IIPUPOIHBIMU 3allacaMy, KaK ObLIO CKa3aHO BBIIIE, U MaJbIMIA BPEIHBIMU BBIOPOCAMHU B aTMO-
cdepy IpHU CXKUTAHUE ra3a, MOJIyIaeMoro B IpoIecce ra3uduKalim.

lNasucukarmss TBEPIOro TOIIMBA ABJIAETCS Ba>KHBIM HAIPABJIEHUEM WCIOIb30BAHUSA HATY-
PAJIbHBIX TBEP/IbIX TOIUIMB U, MPEXKIE BCEr0, NCKOMAEMbIX OyphIX 1 KaMEeHHBIX yrJieil. B coBpemen-
HBIX YCJIOBHSX IEIeCOOOPA3HOCTD PA3BUTHsI Tas3u(UKAIMNA TBEPJIOTO TOILIUBA OIPEIEISIeTCS TEM,
YTO IIPUMEHEHNE I'a3a BMECTO TBEPJIOrO TOILINBA, MHTEHCH(DUIMPYET MPOM3BOICTBEHHbBIE ITPOIIECCHI,
MOBBIIAET ITPOU3BOIUTETHLHOCTD, 0DECIednBaeT PE3KOe COKPAIEHHe 3arpPA3HEHUsT OKPY Karoreit
cpenpl. [Ipuvenenne razndukanyum TBEPIHIX TOIJIMB TTO3BOJIET PACITUPUTD chepy UX UCTIOIH30Ba-
HUsI 3a CYeT TexX HoTpeduTesiei, /it KOTOPhIX HEIOCPEICTBEHHOE IIPUMEHEHNE J1ayKe BBICOKOKATEe-
CTBEHHOI'O TBEPJIOrO TOILIMBA, WJIA HEBO3MOYKHO, WJIU, I10 CPABHEHUIO ¢ IIPUMEHEHHEM I'a3a, U3 ITOrO0
TOILTNBA, MeHee 3D MEKTUBHO.

Cepbe3Horo BHUMaHMA TpeOyeT TakyKe rasmduKanys KaK Pe3epBHBIN MCTOYHUK a30CHAD-
>KEHUsI Ha, OCHOBE TBEP/IOr'0 TOILINBA, B CBSI3U C OIPAHMYEHHOCTHIO NeOJIOMMIECKUX 3aI1acoB IIPUPO/I-
HOI'O T'a3a 0 CPABHEHUIO C 3aIlaCAMK TBEPJIOrO TOILIUBA.

Peaymuzarust mporieccoB rasmduKanyyl IPU BHICOKUX JIABJIEHUSX IO3BOJISIET YBEJIUIUTH WX
MHTEHCUBHOCTh, YMEHBIITUTH TabapuThl U CTOUMOCTH 0OOpyaoBaHus. TO »Ke Kacaercs W OIUCTKU
HPOJTYKTOB rasuUKAIAN OT 30J1bI YIJIst (YACTHUIL) U arPECCUBHBIX COEJMHEHNIT, KOTOpast HEOOXOIMMA
JJIsT 3aIiThl 000pyoBanust. OTBOIMMAs TIPY Ta3suUKAIAN YIS TEIJIOTa, YTUIU3UPYETC BHY TPH
IMKJIA, TTapora3oBoil ycTaHOBKM. M3 1uK/a TakKe 3a0MparoTcss HeOOXOUMBbIE JIJIsi Ta3udpuKarmm
BO3/IyX, ITap U BOJIA.

K macrosimemy BpeMeHM MPeJIoyKeHO JOCTATOYHO MHOT'O BAPUAHTOB PEAJIM3AIlNN IPOIECCa,
razudukanyn |2|. BoJbIMHCTBO U3 HUX OTHOCHTCS K JIBYM THUITAM: MasuUKaIys B KUIISIIEM CJI0e
1 ra3uduKaIys yroJbHON MbLIA B TOTOKE, & OJIHAM U3 OCHOBHBIX OTJIMUIUI ITUX BAPUAHTOB SIBJISI-

http://pnu.edu.ru/media/ejournal /articles-2019/TGU 10 258.pdf 402



«Vuenne samemxu TOI'Vs Tom 10, Ne J, 2019

ercsi yPOBEHb TEMIIEPATYD TIPOIecca (HU3KO- M BHICOKOTEMIIEPATYPHASI COOTBETCTBEHHO). B BbICOKO-
TEMITEPATYPHBIX YCTAHOBKAX UCIIOJIB3YETCS JIMOO IMPEIBAPUTE/IHHO HAPEThI BO3/YX, JIMOO BO3/IYX,
00OraIleHHbIil KUCJIOPOJIOM. Y CTAaHOBKH, PabOTAIOIHe ¢ HU3KOTEMITEPATYPHOI ra3uuKaIei, mo-
JIy9rJI HanOoJIbITiee pacipocTpanenne B EBpore, a ¢ BBICOKOTEMITEPATYPHOI - aKTUBHO PA3BUBAa-
iorcs B fnonun. K HacrosimeMy BpeMeHU TEXHOJIOTUs BHICOKOTEMIIEPATYPHOM Ta3uuKaIii pea-
JIM30BaHA B TEHEPATOPAaX OTHOCUTEILHO MaJIoii MorHocTH, (110 300 KBT), 0/[HAKO CyIecTBYIOT ITpe/I-
JIOXKEHUSI UCTIOIH30BATh €€ JIJIsi KPYITHOMACIITAOHOIO IPOM3BOICTBA JJIEKTPOIHEPIUH.

B nacrosiee Bpemsi mipeyioxkeHo dojtee 70-tu BuioB rasudukarmu yriein. Jlo KoHna asa-
JIIATOrO BEKA B MUPE T'OCIIOJICTBOBAJI TIPOIECC Ta3upUKaIK yIJisd, pa3paboTaHHbIl B HaYasIe BEKa
dbupwmoit JIypru (Lurgi). Ckadok 1eH Ha yriieBoI0pOHOE TOILIMBO CIIPOBOIMPOBAJ UHTEPEC K Ta3u-
duKaImM 1 BHICOKOMHTEHCUBHBIM TEXHOJIOTMYECKUM IIPOIECCAM C UCIIOJIH30BAHUEM ITHLIEBUHOTO
YTJIst. DTO, TIPEXK I BCEro TasuduKalysa B BOcXoadrieM notoke ¢pupMmbl «Shelly u «GE», Bojioyross-
noit cycnensun — «Conoco-Philips», B Hucxozsmem moroke — «Siemenss. Ilepsbie jBa mporecca
nosyun npusHanve B Kurae, tpernit - B CeBepHoit AMepuKe, 9eTBepThIil - HAXOJUTCS B Pa3BU-
Trn. JIjIst 3TUX TEXHOJIOTHiA JJOCTATOIHO OJTHOIO-/IBYX I'a30I€HEPATOPOB JIJIs 0OeCIIeIeHr s TOTPeOHO-
CTH B Ta3e MPOU3BOJICTBEHHOI'O MPOIECCa, CPETHE MOIMHOCTH IIPH BHICOKOM KO3(MpUIMEHTe T0J1e3-
Horo JieiicrBus. [Ipu mpousBocTBe raza He 00pasyoTcs (heHOIbHBIE BOJIBI, 8 TEIIOTA PEAKITUI TIpe-
0bpasyeTcst B BOJISTHON T1ap BBICOKOT'O JIABJICHUS.

B nocirenyrorue ecstriierns OCHOBHBIM HAITPABJIEHUEM JIOJIXKHO CTaTh TEXHUIECKOe ITepe-
BOOPY2KEHHUE CYINECTBYIONMX U COOPYKEHNE HOBBIX TEILIOBBIX 3JIEKTPOCTAHIAN 3a CYET MCIIOJIB30-
BaHMs HOBBIX TEXHOJIOTMA. [ljIsi s/1eKTpocTaniumii, paboTaomux Ha ra3e, B KaIeCTBe TaKUX TEXHO-
Jioruii paceMarpuBaioTcs naporasosbie yeraHoBku (TC-TITY), ais ssekrpocranipii, paboTaronmx
HA, TBEPJIOM TOILIUBE SKOJIOTUIECKH IMCTHIE TAPOTYPOUHHBIE YCTAHOBKY (KOTJIBI C KUIISIIAM CJIOEM,
C KOJIBIIEBOI TOIKOW W T. JI.), a Jlajiee — MaporasoBble yeTaHoBKH ¢ rasudukarmeii yriusg (TOC -
IV ¢ I'V). Iaporazobie ycraHoBKH (yCTaHOBKH KOMOMHUPOBAHHOTO THUIIA) 3HAYUTEIHHO IIPEBOC-
xoyiar Bee Jipyrue 1o Benmaune KII/T Osraromapst Tomy, 910 B HUX TEILIOBasi SHEPTHS TIPHU ITpeodpa-
30BAHUU B JIEKTPUIECKYIO IIPOXOJIAT JIBA IUKJIA: CXKUTAHUE T'a3a U MCIOJIb30BAHUE TIapa IPU OXJia-
JKJIEHUH OTpabOTaBIIMX B 1IepBoM KoHType 1poayKToB. Obrmii KIT/T mapora3oBbix ycTaHOBOK CO-
crasyisier 59 %, a Ha MAPOCUJIOBBIX YCTAHOBKAX (C OJHUM IMKJIOM) He Tpesbinaer 38 % [1].

Jlpyrum perieHneM BBIMEN3/I03KEHHBIX TPO0JIeM SIBJISIETCs] aKTUBHOE BHEJIPEHME B TOII-
JmBHO-3Heprerryeckuii basjanc (TOB) yrisa s npounsBojcTBa SHEPIUKM BOJIOYTOJIBLHOIO TOTI-
muBa (BYT) ¢ pazimm4abiMu TEXHOJIOTUSMHI €r0 TIOJLy 9€HNUSL.

[Ipumenenme CyCIEH3MOHHOIO YTOJBHOTO TOILIABA SIBJISIETCS PEAJHHON BO3MOXKHOCTHIO
3aMEHbI HE TOJBKO «T'PA3HOTO» yIJisd U MaJ03(pOEKTUBHBIX METOIOB €10 CYKUTAHUS B CJIOEBBIX
TOIKaX, HO U JIE(OUIIUTHBIX KUJIKUX U ra3000pa3HbIX BUJIOB TOILIUBA.

Bogoyrosibroe Tommmeo (BYT) — mHHOBAIMOHHBII TPOJIYKT, TPEACTABISIONIN JIUCTIEPC-
HYIO CHCTEMY, COCTOAIIYIO W3 TOHKOU3MEJHYEHHOI'O yIJIst, BOJIBI U peareHTa-IIacTuuKaTopa;
cocras BYT: yroan (k. 0-500 mxm) — 59-70 %, Boma — 29-40 %, pearenr-macrudgukarop — 1
%; Temmeparypa socinaMmenenus — 450-650 °C; remmneparypa ropenus — 950-1050 °C.

BogoyrossHoe Tommmpo obJiajaer psjaoM IPEenMyInecTB TaKuX, Kak:

T mosiHoe cropanue Karegab BYT u3 Mesko u3aMeibuaéHHOr0 yriisd moBbinaeT 3 deKkTuB-
HOCTH HCIOJIb3YEMOI'0 TOIJINBA W CHUKAET BBIOPOCHI BPEJIHBIX ra30B B aTMocdepy 10 CpaBHe-
HUIO C Ma3yTOM U yIJIEM (IIPU TOPEHUH MOTYT ObITH OOECIIEUEHBI yCIOBUS CHUYKEHUST BHIOPOCOB
OKCHJIOB CEPBI U a30Ta);

T BOJIOYTOJIBHOE TOILJIUBO B3PBIBO- U MOXKAapOoOE30I1acHo;

T crabunbHOe ropenne )uakoro BYT naét BO3MOXKHOCTH YCTAHOBKHU MAPOBBIX TypOOTe-
HEPATOPOB JIJIsT BEIPAOOTKHU 3JIEKTPOIHEPIUH, CXOXKUX ¢ TyPOOreHepaToOpaMu, UCIIOIb3Y OIIMEI
Ma3yT B KadecTBe UCTOUYHUKA SHEPIUH;

T BOJIOYyTOJIBHOE TOILIMBO XPAHUTCS B 3aKPBITHIX pe3epByapax; Jijisd XPaHeHHUs BOJIO-
YTOJIBHOT'O TOILIMBA TpedyeTcs HArpeB éMKOCTel TOJIBKO J10 TemirepaTypbl 7-10 rpajycos Llenb-
cusd, B TO BpeMd KakK JIjis Ma3yTa — OKoJio 70 rpajiycos;
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T BOJOYTOJIBHOE TOILJIMBO TPAHCIOPTUPYETCS B aBTO- M YKEJIE3HOTOPOKHBIX ITUCTEPHAX,
110 TPyOOIIPOBOIAaM, B TAHKEPaX M HAJUBHBIX CYIaX;

T coxpaHsieT CBOM CBOMCTBa IPU JJIUTEIHLHOM XPAaHEHUU U TPAHCIOPTUPOBAHUN;

T BOJIOYTOJIBHOE TOILTUBO MOYKET OBITh IMPUTOTOBJIEHO C MCIOJb30BAHUEM BOJIbI, 3aIDsi3-
HEHHON OPraHuKoON, CMOJIaMH, He(TEIPOJYKTAMHA U JIDYTUMH OTXOJIAMH C TIOJIHONW OYMCTKOMN
BO3BPATHOM BOJIbI OT 3TUX KOMIIOHEHT W YTUJIU3AIAE BPEIHBIX BEIeCTB;

T 3oJa, moJsiydaeMas B pesyJibrare cropanus BYT, aBiisercs roTOBBIM TPOJIYKTOM JIJIs
IIPOU3BOJICTBA CTPOUTEIbHBIX MATEPUAJIOB;

T BOJOYTOJIbHOE TOILIMBO IIPOU3BOJIUTCS HE TOJHKO M3 KAMEHHOI'O YIJISI U yIOJBHOI'O
nIaMa, Ho U U3 Oyporo yrisg u Topda;

T BOJOYTOJILHOE TOILIUBO 3HAYUTEHLHO JIENIEeBJIe 110 CPABHEHUIO C MA3yTOM M Ia30M;

T dusuko-xumudeckue cpoiictBa BY'T mo3Bosstior jpoctudb 3hpHEeKTUBHOCTU CXKUTAHUS
ronmBa He Huke 98 %.

K memocrarkaM MOXKHO OTHECTH CHUXKeHue Teriorhbl cropanust Ha 900 k/xk/Kr msz-3a
JIOTIOJTHATEIHHOT'O KOJIMYECTBA, BJIArd MO CPABHEHUIO C CYXUM yTJIEM, HO 9TO KOMIIEHCUPYETCS
3a CUYeT yBeJIndeHrus 00'beMa CropaeMoil MacCChl TOILIUBA.

[Tepesos miamMoB B TpancnopTadbebHOE U TEXHOJOITIEeCKN yI00HOE CyCIEeH3UMOHHOEe BO-
JIOYTOJIBHOE TOILIMBO ITO3BOJIUT IOJIYIUTH CYIIECTBEHHBIH YKOHOMUYECKUN 3PEDEKT U pe3ko
VJIYUIIATD 9KOJIOTHIEecKyio obcTaHoBKY. IIpm »ToM mosyyaeMoe TOIJIMBO M TEXHOJIOTUU €r0
HCIIOJIb30BAHUSI JIOJIZKHBI OTBEYATH YKECTKUM TPeOOBAHUSIM COBPEMEHHOI'O PBIHKA: SKOHOMUIE-
CcKasi KOHKYPEHTOCIIOCOOHOCTh 1 MUHHUMAJIBHO BO3MOYKHOE OIIACHOE IKOJOIMIECKOe BO3IEICTBIE
Ha OKPY?KAIOIIYIO CPEJIy IIPU €ro MOJIYyIeHUH W UCIIOJIH30BaHUH.

YaurbiBasi, 9TO B ¢€0ECTOMMOCTH BbIPAOATHIBAEMOI TEIJIOBOI SHEPIUU CTOMMOCTH TOII-
JIMBHOI cocTapigiomneil cocrasiager or 40 no 70 %, cHUKeHHe CTOMMOCTH TOILJIMBA UJIU €ro

yAeJabHOoro iiaCXO,ILa, ABJIACTCA BazKHBIM iIi&KTOiiOM HO.Hi‘{eHI/IH KOHOMMNYICCKOI'O QiIiiIieKTa.
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