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CHOCOB IIPEOEPA3OBAHHIT 3HEPF1414 C PETEHEPAUFIECI 

3HEPTOHOCHTEJlEti B 414KJIMIECKOM IIPOMECCE 

TEIMOBOTO ABHFATEJI51 

5 06.aacmb npliMenettuR 

14306peTenne 	OTHOCHTC5I 	K 	3llepreTice, 	a 	HMeHHO 	K 	cnoco6am 

npeo6pa3oBaHnsi 	BHyTpeHHeH 	3Heprnll 	yrneBogopoxioro 	TOIIIIHBB 	B 

mexanmecKylo pa6oTy. 

10 Hpeduiecmeywiquil ypotwub mexttuKu 

143BeCTHbIe coripemennme cnoco6bi nonyiiennm Tennosoil 3Fleprnn, 3a 

HCKJI1011eHHeM 	aTomnoii, 	Tepmongepnoti, 	COJIHellHal 	H 	Tepmanbnoti, 

OCHOBBHIA 	na nenocpeacTBeHnom 	C)KHFBEHH HCTOIIHHKOB 3neprlin, TO 

eCTb 110jIHOM OKHCJIeHHH Bcex ropioimx 3JIeMeHTOB, BXO,LtSIILWX B TOHJIHBO 

15 	(cM. Hanpnmep, 'miry J1.C.CTepMaH H ,Ltp. 	OTCHJIOBbIe H aTomnbie 

3JICKTpOCTBHHHH)), M., 3Hel3f0H3,LIaT, 1982). 

He):IOCTaTKH 3THX cnoco6oB, npn BCeM HX mnoroo6pa3nn, nmeloT 

o61unii xapalcrep H 3aKm0garoTcx B cnexkyloulem: 

- HeB03MMICHOCTb nepepa6oTxn OTX0A0B C coottepwannem B HHX BO,E(bI 60IIee 

20 75%; 

- 	TeopenmecKHil 	K.n.A. 	nyininix 	TeMIOCHTIOBbIX 	yCTaHOBOK 	He 

npennuaeT 75%, a 34)(1)exTnEmmil — 35%; 

- 	npoayKrbi 	cropannm, 	Bb16pacbmaemme 	B 	aTmoc(Pepy, 	3arp5i3HunoT 

oicpywaloulylo cpeay H co3aaloT npo6nembi gnsi cyinecTBoBamin camoti 

25 )1a131-111 na 3eMne; 

- npnpommie, ne B0306H013.1I5leMbIe Tonnwino-3llepremilecKne pecypcbi 

HCHOJIb3y1OTCA He344eKTHBHO; 
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CIIOCOE IIPE0BPA30BAHHH 3HEPrHH C PErEHEPAIJHEH 
3HEPrOHOCHTEJIEH B IJHKJIHHECKOM nPOIJECCE 

TEnjIOBOrO ABHrATEJIH 

5 06jiacmb npiLMCnemm 

H3o6peTeHHe OTHOCHTCH K 3HepreTHKe, a HMCHHO K cnocoSaM 

npeo6pa30BaHHH BHyTpeHHeH SHepran yrjieBO,zjopo,zmoro TonjiHBa B 

MexaHHHecKyio paSoTy. 

10 Upediuecmeyioii{ uu ypoaen b mexHUKU 

H3BecTHLie coBpeMeHHtie cnocoSbi nojiyneHHji TenjioBon SHepran, 3a 

HCKJIIOHeHHeM aTOMHOH, TepMOHflepHOH, COJIHeHHOH H TepMaJIbHOH, 

ocHOBaHBi Ha HenocpeflCTBeHHOM c>KHraHHH HCTOHHHKOB 3HeprnH, TO 

eCTb nOJIHOM OKHCJieHHH Bcex ropiOHHX 3JieMeHTOB, BXOflflmHX B TOnJIHBO 

15 (CM. HanpHMep, KHHry Jl.C.CTepMaH H ,ap. «TenjioBtie H aTOMHbie 

3JieKTpocTaHHHH», M., 3HeproH3flaT, 1982). 

He^ocTaTKH 3THX cnocoSoB, npw BceM HX MHoroo6pa3HH, HMCIOT 

O6UIHH xapaKTep H 3aKJiioHaioTCH B cue^yiomeM: 

- HeB03MO)KHOCTb nepepaSoTKH OTXO^OB c coAep>KaHHeM B HHX BOAM 6onee 

20 75%; 

TeopeTHHecKHH K.n.fl. jiynuinx TenjiocnjioBbix ycTaHOBOK He 

npeBbimaeT 75%, a s^^eKTHBHbiH - 35%; 

- npoayKTbi cropaHH5i, Bbi6pacbmaeMbie B aTMoc(J)epy, 3arpa3HjnoT 

oicpyacaiomyK) cpe^y H c03^ai0T npo6jieMbi JJJIH cymecTBOBaHHH caMOH 

25 >KH3HH Ha 3eMJie; 

- npHpo^Hbie, He B03o6HOBJineMbie T0njiHBH0-3HepreTHHecKHe pecypcbi 

HCnOJlb3yK)TCH HC3(j)4)eKTHBHO; 
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- 	6llomacca pacTen1111 H nponyKroB )K143He,L1eSITeJ113HOCTH lienoBeica H 

)KHBOTHbIX HCII0J1b3y1OTC51 AIM nonriemm 3neprlln 3111130,WleCKH 	H 

He344eKTHBHO. 

H3BecTen cnoco6 yrnnn3aunn 3lleprllll, 110.11rIeHH011 B 11IIKJIWIeCKOM 

5 TepmoxnmwiecKom npouecce, H npeo6pa3oBannA ee B mexanlltiecKylo 

3Heprmo, cornacno KoTopomy cmecb BonopoAa H oiccima yrnepona 

(3nepronourrenb, 110AaBaeMbIrl B AsnraTenb) B MOJIMpHOM COOTHOILIeHHH 

3:1 nonaeTcsi H3 eMKOCTH B peaKTOp, B KOTOpOM B xoge KaTaJIHTIPIeCKOH 

peaKunll o6pa3yeTcA cmech meTana H BOWIHOID napa (pa6ogee Teno) 11 

10 no,aaeTcA B pa6ogro 110110CTb ABHraTenA, B pe3ynbTaTe paciunpexHA 

cmeCH 	BbIpa6anaBaeTcm 	mexamplecKasi 	3Heprlisi. 	OTpa6oTaxxasi 

meTanonapoBaA 	cmecb 	HaripassmeTcm 	B 	CHcTemy 	OXJ1a)K4e11H51 

ra3ooxnaxmaemoro shicoKoTemnepaTypHoro aTomHoro peaKTopa, KoTomah' 

HaX0,11HTC51 BHe ,nrinraTensf, me npeBpainaeTc51 B HCX0,1(11bIil Bonopon H 

15 oiccng yrnepona, (cM. 3a5n3Ky WO 03/091549, Kn. F01K25/06, 06.11.2003). 

AaHHbIll 	CII0C06 	1103B01131eT 	3HalIHTeJ113110, 	no 	cparmemno 	C 

H3BeCTHbIMII, COKpaTHTb pacxo,A TOHJIHBa, oxmaxo, o6nanaeT cneAyroun4mn 

HeAocTaTicamn: 

- 	grim 	o6ecnegemm 	umcnntmocTll 	npouecca 	Heo6xognm 

20 BmcoKoTemnepaTypnmil HCTOIIHHK TeHJIOBOR 3HeprHH, HaX0MILIUIRCA 

BHe ,TH3HcaTeJI51; 

- cnoco6 moxceT 6bITb peaJIH30BaH TOJIbK0 B cTannonapnbix yCJI0B115IX H 

B nenocpeAcTBennoil 611H3OCTH OT BmcoKoTemnepaTypnoro HCTOIIHHKa 

3neprnll; 

25 - cnoco6 ne no3BonsieT HCHOJIb30BaTb npyrne BH,gbI yrneponcogepxcamero 

CbIpb$1; 
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- 6HOMacca pacTemw H npo^yKTOB >KH3He^ejiTejiLHOCTH nejioBeica H 

HCHBOTHblX HCnOJIb3yiOTCH flJIJI IIOJiyHeHHJI 3HeprHH 3nH30AHHeCKH H 

He3(^(J)eKTHBH0. 

H3BecTeH cnoco6 yTHJiH3aijHH 3HepraH, nojiyneHHOH B ijHKJiHHecKOM 

5 TepMOXHMHHecKOM npoqecce, H npeo6pa30BaHHH ee B MexaHHHecKyio 

3Heprmo, corjiacHo KOTopoMy CMecb Bo^opo^a H oKCHfla yrjiepo^a 

(3Hepr0H0CHTejib, noflaBaeMbiH B ^BHraTejib) B MOJIJIPHOM cooTHonieHHH 

3:1 no^aeTCJi H3 CMKOCTH B peaKTOp, B KOTOPOM B xo^e KaTajiHTHHecKOH 

peaKUHH o6pa3yeTca CMecb MeTaHa H Bofljmoro napa (paSonee Tejio) H 

10 no^aeTCH B paGonyio nojiocTb flBHraTejia, B pe3yjibTaTe pacniHpeHHH 

CMecn Bbipa6aTbiBaeTC» MexaHHHecKaa SHeprafl. OTpaSoTaHHaa 

MeTaHonapoBaa CMecb HanpaBJiaeTCJi B CHCTeMy oxnaxcfleHHJi 

ra3ooxjia>K^aeMoro BbicoKOTeMnepaTypHoro aTOMHoro peaKTopa, KOTOpbiii 

HaxoflHTCH BHe flBHraTejia, r^e npeBpamaeTca B HCXO^HMH BOAOPO/I, H 

15 OKCH,ZJ yraepo^a, (CM. 3aaBKy WO 03/091549, KJI. F01K25/06, 06.11.2003). 

JJaHHbiH cnoco6 no3BonaeT 3HaHHTejibHO, no cpaBHeHHio c 

H3BeCTHbIMH, COKpaTHTb paCXOfl TOIUIHBa, OflHaKO, oSjiaflaeT CJie/iyiOmHMH 

He^ocTaTKaMH: 

,zyiH oSecneneHHa IJHKJIHHHOCTH npoijecca HeoSxo^HM 

20 BMCOKOTeMnepaTypHbiH HCTOHHHK TennoBoii SHepran, HaxofljmjHHCfl 

BHe flBHraTejia; 

- cnocoS Mo^ceT 6biTb peajiH30BaH TOJibKO B CTaijHOHapHbix ycjioBHHX H 

B HenocpeflCTBeHHOH 6JIH30CTH OT BbicoKOTeMnepaTypHoro HCTOHHHKa 

SHepran; 

25 - cnocoG He no3Bo;weT Hcn0Jib30BaTb flpyrne BH^M yniepo,acoflep)Kamero 

cbipbH; 



WO 2014/158054 
	

PCT/RU2013/000529 

3 

- 	cnoco6 He 1103B0J151eT co3,4aBaTh aBTOHOMHbIe H TpaHcnopTHme 

ABHraTe.rm; 

- 3HeproHocnTenb (cMecb Boxkopoaa H oxcn,aa yrnepoxka) Ao.rniceH 

H31-0TaBJIHBaTbC51 Ha cnenHasm3npoBaHHom npe,aripHATHH. 

5 143BeCTCH 	cnoco6 	npeo6pa3oBaHHA 	3HeprHH, 	BbI,IleJ151101.nerIC51 	B 

3K3oTepmntiecKom npouecce, B mexamagecKylo pa6oTy, Bxmonaroumii 

nogamy 	HcxogHoro 	CbIpb51 	B 	nepBmil 	peaKTop 	(ra3oreHepaTop), 

B3aHmoAeticTime KOMHOHeHTOB CbIpb51 	B 3K3oTepmntlecKom npouecce, B 

pe3y.ribTaTe KOTOpOI'O o6pa3yeTc5{ Boorlopo,4 H OKCHA yrnepo,aa, 	KoTopme 

10 	noganyr B peaKTop meTaHaTop (tiacTHEati cnriati peawropa €14nuepa- 

Tponma), rxte nocpeAcTBom KaTarnmmecicoii peaKum4 06pa3yloT pa6otiee 

TeJTO — meTaHonapoBylo cmecb, npH pacumpeHHH KOTOpOil B ABHraTene 

Hp0H3BOX(51T 	mexammecKylo pa6oTy, a oTpa6oTaHHoe pa6otiee Teno 

HanpaBasnoT Ha pereHepaumo BO wropoil peaKTop H 3aTem Bo3BpainaloT B 

15 	nepBbdi 	peaKTop. 	flpH 3TOM 	Hcxo,aHoe cmpbe B nepBom peaKTope 

nogBepraioT 	aBToTepmmecKoil 	HJIH 	Tepmmecicoti 	ranninwaHHH 	c 

oT4eneHnem Boxkopoga H oiccH,Eta yrnepo,aa, no,aaBaemmx B peaKTop 

meTaHaTop, OT conyTeTBrownx npo,ayKToB, KaTarnmpiecKylo peammo 

mexcay B0g0p0,110M H oxcH,Ekom yrnepoxka ocyalecTsmsnoT npn TemnepaType 

20 	OT 600K Lko 1400K H AaBneHHH 0,6 — 20 Mila (naTeHT RU N22323351, KR. 

F01K23/04, 27.04.2008). 

YKa3aHHbIcI cnoco6 nmeeT cne,apoutne HeAOCTaTKH: 

- He HCII0J1b3y1OTC51 alleprHsi H ra3bI, Bbute.115H0ulHecsr B ra3oreHepaTope 

rip 	pHiflopmnHre HJIH ra3w1)HicaHHH Hcxo,gHoro cblpbM; 

25 - 1111a3MOXIIMHtleCKHrl pintlopmHHr HIM ranninucaLuni HCII0J1133y1OTC51 

TOJIbK0 AJ151nepepa6oTKH B0,411bIX CMeCerl; 
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- cnocoG He n03B0JifleT co3flaBaTb aBTOHOMHbie H TpaHcnopTHbie 

ABHraieJiH; 

- 3Hepr0H0CHTejib (cMecb BOAopo^a H OKCHfla yrjiepo^a) AOJDKCH 

H3roTaBJiHBaTbCH Ha cneuHajiH3Hp0BaHH0M npe^npHHTHH. 

5 H3BecTeH cnoco6 npeo6pa30BaHHH 3HeprHH, BbmejwiomeHCfl B 

3K30TepMHHecK0M npoaecce, B MexaHHHecKyio paSoTy, BKJUonaiomHH 

no^any HCXOAHOTO cwpba B nepBbifi peaKTop (ra3oreHepaTop), 

B3aHMOfleHCTBHe K0Mn0HeHT0B ctiptH B 3K30TepMHHecK0M npou,ecce, B 

pe3yjn>Taie KOToporo o6pa3yeTca Boflopoji; H OKCH^ yraepo^a, K0T0ptie 

10 no^aioT B peaKTop MeTaHaTop (nacTHtm cjiynaw peaKTopa OHUiepa-

Tponrna), r^e nocpe/jcTBOM KaTajiHTHHecKOH peaKijHH o6pa3yK)T paSonee 

Tejio - MeTaHonapoByio CMect, npH pacnmpeHHH KOTopon B ABHraTejie 

np0H3B0flHT MexaHHHecKyio pa6oTy, a OTpa6oTaHHoe paGonee Tejio 

HanpaBJiaioT Ha pereHepaiiHK) BO BTOPOH peaKTop H 3aTeM B03Bpamarc>T B 

15 nepBMH peaKTop. npH STOM Hcxo^Hoe cbipbe B nepBOM peaKTope 

no^BepraiOT aBTOTepMHHecKOH HJIH TepMHnecKOH ra3H(|)HKaijHH c 

oT^ejieHHeM Boflopo^a H oKCH^a yrjiepo^a, no^aBaeMbix B peaKTop 

MeTaHaTop, OT conyTCTByiomHx npoflyrcroB, KaTajiHTHHecKyio peaKHHio 

Me>Kfly Bo^opo^oM H OKCH^OM yniepo,aa ocymecTBJiaiOT npn TeMnepaType 

20 OT 600K flo 1400K H flaBJieHHH 0,6 - 20 MITa (naTeHT RU N°2323351, KJI. 

F01K23/04, 27.04.2008). 

yKa3aHHbiii cnoco6 HMeeT cjieayiomHe HeflocTaTKH*. 

- He Hcnojib3yK)TCH 3HeprH« H ra3bi, BbiflejuiiomHecji B ra3oreHepaTope 

npn pH^opMHHre HJIH ra3Ht|)HKaijHH Hcxo^Horo cbipba; 

25 - njia3MOXHMHHeCKHH pH(J)OpMHHr HJIH ra3H(j)HKaUHJI HCnOJIb3yiOTCa 

TOJibKO flJiH nepepaSoTKH BOflHbix CMecen; 
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- npoBe^eHHe npoijecca MeTaHHpoBaHHfl npH TeMnepaType 6ojiee 700K 

Ha TOBapHbix KaTajiH3aT0pax Tpy/jHoocy mecTBHMo: 

- orpaHHHeHHe TeMnepaTypbi OT 600K £0 1400K H flaBJTeHHH 0,6-20 

Mlla cymecTBeHHO orpaHHHHBaeT flOcraraeMbie pe3yjibTaTbi. 

5 HanSojiee 6JIH3KHM no TexHHnecKOH cymHocTH H AocraraeMOMy 

pe3yjibTaTy flBJiaeTCfl cnoco6 npeo6pa30BaHHH 3HeprHH c pereHepaanen 

DHeproHocHTeneH B itHKjiHHecKOM npoijecce TenjioBoro flBHraTejia, 

3aKJHOHaiOmHHCH B TOM, HTO yrJieBOflOpOflHOe TOnJIHBO H KHCJIOpOfl 

no^afOT B ra3oreHepaTop, B KOTOPOM TOnJIHBO ra3Hc|)HUHpyioT HJIH 

10 KOHBeprapyioT B aBTOTepMHHecKOM HJIH TepMHHecKOM peacHMe c 

06pa30BaHHeM CMecn Bo^opo^a H oKCH^a yrjiepo^a, nojiyneHHyio cMecb 

Boflopo^a H oKCH^a yrjiepo^a no/iaioT B ycTponcTBO jyifl npeo6pa30BaHHH 

HX KHHeTHHecKOH H TenjiOBOH 3HeprHH B MexaHHHecKyio 3HeprHio, nocjie 

nero cMecb Boflopofla H OKCH^a yraepo^a no^aioT B peaKTop 

15 rHflpnpoBaHH3, r^e B KaTajiHTHHecKOM nponecce o6pa3yioT 

yrjieBOAopo^Hbie BemecTBa H nnporeHHyio Boay, KOTOpwe nepe3 

ycTponcTBO npeo6pa30BaHHH 3HeprHH cMecn nojjaiOT B ra3oreHepaTop 

fljia HX KOHBeprapoBaHHH c 06pa30BaHHeM TaKHM 06pa30M nepBoro 

KOHTypa HHpKyjiHHHH: ra3oreHepaTop — ycTponcTBO npeo6pa30BaHHH 

20 KHHeTHHecKOH 3HeprHH B MexaHHHecKyio 3HeprHio - peaKTop 

rHflpHpOBaHHH - yCTpOHCTBO npeo6pa30BaHHfl TenjiOBOH H KHHeTHHecKOH 

3HeprHH ra30B B MexaHHHecKyio 3Hepraio - ra3oreHepaTop, BO,gy B 

napoBbix KOTJiax, oSorpeBaeMbix npoayicraMH ra3H(J)HKaiXHH H 

rHflpnpoBaHHa, HcnapaioT H no^aiOT B ycTponcTBo npeo6pa30BaHH« 

25 3HeprHH napa B MexaHHHecKyio 3Hepraio, HanpHMep, B TypSnHy, (naTeHT 

RU N22386819, KJI. F01K23/04, 20.04.2010). 
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B 	H3BeCTHOM 	TeXHIPTeCKOM 	pelBeH1414 	yranocb 	cymecTBeHHo 

110BbICHTb 	Ng 	xapaKrepHcTHK 	H 	yCTpaHliTb 	npncynnie 	cnoco6y 

uHKJI1411eCK011 	pereHepanHH 	HeAOCTaTKH, 	BbISIBHBIIIHeC51 	B 	npouecce 

npaxmliecxort peanH3aHHH gaHHoro cnoco6a. 

5 OgHa'co npH 3TOM BbI51B.11eHbI cnegyionme HegocTaTxH: 

-HCH0J11330BaHlle meraHaTopa gm{ perenepawm oxcHga yrnepoga, ecnll 

meTall He SIBJ151eTC51 HeJIeBOCI 	npogyxnHeil 3HeproTexHonormecxoti 

ycTaHomm, npHBogHT K yBCJIITLICHHIO pacxoga 3Hepri4 Ha CO6CTBeHHbIe 

Hy)KgbI, B CBSI3H C xomnpHmHpoBaHmem ropsitieti meTaHonapoBoti cmecH 

10 H 	K yBenkitieHmo CTOHMOCTH o6opygoBamin, 	Heo6xogHmoro ATM 

peaninaHHH cnoco6a; 

- M051bH0e oTHomemie Bogopoga K oxcHgy yrnepoga B CHHTe3 rase 3:1 

orpaHHImsaeT npHmeHeHHe cnoco6a, 

- o65I3aTenbHoe HC11011b30BaHHe nna3moxHmu9ecxoro cnoco6a He Bcerga 

15 uenecoo6pa3Ho, HOCKOJIbKy 	orpaHninumeT HCII0J1b30BaHlle gpyrHx 

cnoco6oH ra3m1H4xamill HCXO,LIHOF0 CbIpb51; 

- 	o6A3aTenbHoe 	HCI1011b3OBRHHe 	6J1aF0p0,11HbIX 	ra3oB 	HJIH 	cmecH 

6naropogHbix ra3oB ymeHbumeT Hp0H3B0,T1HTe.T1bHOCTb ra3oreHepaTopos 

H peaKTOpOB rHApHposaHnn OKCH,LkOB yrnepoga. 

20 

Pacicpbunue 11306pemeituR 

3a,11alla, 	II0J10)KeHHa51 	B 	OCHOBy 	3amanmemoro 	H3o6peTeHHA, 

3axmotmeTcm 	B 	CO3gaHHH 	cnoco6a 	npeo6pa3oHamin 	3Heprull 	c 

umcnwiecicoil 	pereHepanHeil 	OKCH,LIOB 	yrnepoga 	B 	ABHraTensix 

25 BHyTpeHHero cropaHHA, B KOTe.11bHbIX arperaTax B npolleccax H3B.TIelleHH5I 

H nepepa6oTKH cmpbm, cogepmcamero yrneBogopogm, munotiam ra3m, 

cmecH pa3.111411HbIX BCWCCTB, npombnuneHHme H 6bITOBbIe OTX0AbI. 
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B H3BecTHOM xexHHHecKOM pemeHHH y^ajiocb cymecTBeHHO 

noBMCHTB pHA xapaKTepHCTHK H ycTpaHHTb npHcymne cnocoSy 

UHKJiHHecKOH pereHepaijHH He^ocTaTKH, BbiHBHBiiiHecfl B npouecce 

npaKTHHecKOH peajiH3aijHH aaHHoro cnocoSa. 

5 OflHaKO npn 3TOM BbWBJieHbi cjie,ayiomHe HeaocTaTKH: 

-Hcn0jib30BaHHe MeiaHaTopa RJIH pereHepaijHH OKCH^a yrjiepo/ja, ecjiH 

MeTaH He HBJIHCTCH ijejieBOH npoAyKitHen 3Hepr0TexH0Ji0rHHecK0H 

ycTaHOBKH, npHBo^HT K yBejiHHeHHio pacxo^a SHeprnn Ha coScTBeHHbie 

Hy^Kflbl, B CBH3H C KOMnpHMHpOBaHHCM TOpflHeH MeTaHOnapOBOH CMeCH 

10 H K yBejiHHeHHio CTOHMOCTH oSopyqoBaHHJi, HeoSxo^HMoro RJIX 

peajnmijHH cnocoSa; 

- MonbHoe OTHOuieHHe Boflopoaa K OKCH^y yrjiepo^a B CHHTC3 ra3e 3:1 

orpaHHHHBaeT npHMeHeHHe cnocoSa, 

- o6a3aTejibHoe Hcn0Jib30BaHHe njia3MOXHMHHecKoro cnocoSa He Bcer^a 

15 ueJiec006pa3H0, nocKOJibicy orpaHHHHBaeT Hcn0Jib30BaHHe flpyrax 

cnocoSoB ra3H(J)HKaaHH ncxoflHoro cbipbfl; 

- o6fl3aTejibHoe Hcn0jib30BaHHe SnaropoflHbix ra30B HJIH CMCCH 

6jiaropo/iHbix ra30B yMeHbiuaeT npoH3BojnHTejibHocTb ra3oreHepaTopoB 

H peaKTopoB rHflpHpoBaHHH OKCH^OB yniepofla. 

20 

PacKpbimue ujoupememm 

3aflana, nojioaceHHaa B 0CH0By 3aaBJiaeMoro H3o6peTeHHa, 

3aKJiioHaeTCH B co3flaHHH cnocoSa npeo6pa30BaHHH 3HeprHH c 

HHKJiHHecKOH pereHepaijHeii OKCHAOB yrjiepo^a B ABHraTejiax 

25 BHyTpeHHero cropaHHa, B KOTejibHbix arperaTax B npoqeccax H3BJieHeHHH 

H nepepaSoTKH cbipba, co,nep>Kamero yrjieBO£opo,zjbi, BKJnonaa ra3bi, 

cMecn pa3JiHHHLix BemecTB, npoMbiuiJieHHbie H SbiTOBbie 0TX0flbi. 
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TexHHHecKHH pe3yjibTaT, 3aKJiioHaeTCfl B ynpomeHHH npoijecca 

pereHepauwH OKCHAOB yniepofla, o6pa3yiomHXCH B TenjioBbix flBHraTejiax 

HJIH B KOTejibHbix arperaTax, HJIH B pa3JiHHHtix TexHOJioranecKHx 

npoqeccax. 

5 YKa3aHHaji 3aaana pemaeTCH, a TexHHHecKHH pe3yjn»TaT flocraraeTca 

3a cneT Toro, HTO cnocoS npeo6pa30BaHHa 3HeprHH c pereHepanneH 

3HeproHocHTejieH B UHKJIHHCCKOM npoijecce TenjioBoro ^BHraTejia 

3aKjiK)HaeTCH B TOM, HTO yrjieBO^opoflHoe TonjiHBo H KHCJiopoa no^aiOT B 

ra3oreHepaTop, B KOTOPOM TOHJIHBO ra3H<f)HijHpyK>T HJIH KOHBeprapyfOT B 

10 aBTOTepMHHeCKOM HJIH TepMHHCCKOM pe)KHMe C O0pa3OBaHHeM CMeCH 

Boflopo^a H OKCH^a yraepojja, nojiyneHHyio cMecb Bo,n,opo,5a H OKCH^a 

yrjiepofla no,zjaK>T B ycTponcTBo £Jia npeo6pa30BaHHH HX KHHeTHHecKOH H 

TenjiOBOH 3HeprHH B MexaHHHecKyio 3Heprmo, nocjie nero cMect 

Boflopofla H OKCH^a yrjiepofla no/jaiOT B peaKTop rHflpnpOBaHHa, r^e B 

15 KaTajiHTHHecKOM npoijecce o6pa3yioT yrneBOflopoflHbie BemecTBa H 

nnporeHHyio Bo^y, KOTopue no/jaiOT B ra3oreHepaTop ,ZJJIH HX 

KOHBeprapoBaHKH c 06pa30BaHHeM TaKHM 06pa30M nepBoro KOHTypa 

UHpKyjiaiiHH: ra3oreHepaTop - ycTponcTBo npeo6pa30BaHHa 

KHHeTHHecKOH H TenjiOBOH 3HeprHH B MexaHHHecKyio SHeprmo — peaKTop 

20 rnflpHpoBaHHH - ra3oreHepaTop, B napoBbix KOTJiax, HcnapaiOT Bo^y H 

no^aioT nap B ycTponcTBo npeo6pa30BaHHH 3HeprHH napa B 

MexaHHHecKyio 3HeprHio, HanpHMep, B TypSHHy, napoBbie KOTJILI 

pacnojiaraioT B ra3oreHepaTope H peaKTope raflpHpOBaHHH H TaKHM 

o6pa30M nyTeM HarpeBa BOflbi B nocjie^HHx nojmep^KHBaioT B 

25 ra3oreHepaTope H peaKTope raflpHpoBaHHa H30TepMHHecKHH peacHM 

npoueccoB ra3H(jjHKanHH H raflpHpoBaHHH, nap H3 ycTpoHCTBa 

npeo6pa30BaHHH 3HeprHH napa B MexaHHHecKyio 3Hepraio HanpaBJiaiOT B 
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KOHfleHcaTOp, H3 KOToporo KOHAeHcaT napa B03BpamaK)T B napoBwe 

KOTJIbI H (^OpMHpyiOT TaKHM 06pa30M BTOpOH KOHTyp UHpKyjDHJHH: 

napOBbie KOTJISI - ycTponcTBo npeo6pa30BaHHH SHeprnn napa B 

MexaHHHecKyio 3HeprHio - KOHAeHcaTop - napoBbie KOTJIW, npH 3TOM 

5 KOH^eHcaT napa pacnpe^ejiaioT MeacAy KOTJiaMH nponopuHOHajibHO HX 

npOH3BOflHTeJIbHOCTH, npHHCM npH ra3H(^HKaUHH HJIH KOHBepTaHHH B 

ra30reHepaT0pe yrneBOAOpOAHoro TonjiHBa B aBTOTepMHnecKOM HJIH 

TepMHHecKOM pe^cHMe o6pa3yK)T cMecb BOAopoAa H OKCHAOB yrnepoAa, 

o^HOBpeMeHHO B peaKTope rHApnpoBaHHfl B KaTajiHTHHecKOM npon,ecce 

10 o6pa3yioT cMecb ynieBOAopoAHbix BemecTB H nnporeHHyio BOAy, a B 

rasoreHepaTop ABHrareJifl noAaioT HHCTBIH KHCJIOPOA H3 KHCJIOPOAHOH 

CTaHHHH HJIH KHCJIOpOA B COCTaBe B03flyxa H3 B03,H}'X0JiyBKH, npH 3TOM 

nocTynaiomHH B B03^yxo3a6opHHK B03Ayx npe^BapHTejibno oxjia^aioT HJIH 

HarpeBaiOT, B 3aBHCHMOCTH OT KJIHMaTHHeCKHX yCJIOBHH, AO TOHKH pOCbl B 

15 KacKa^e Tenji006MeHHHK0B, a 3aTeM 0XJia>KAai0T AO TeMnepaTypw 0°...-3° C 

B AeTaimepHOH TypSnHe, npoijecc oxjiaacAeHiui noBTopaiOT AO ocTaTOHHoro 

coAepHcaHHH BJiarn B B03Ayxe He 6ojiee 0,2 T/M , a 06pa30BaBuiHHca 

KOHAeHcaT coGnpaioT H Hcnojib3yioT RJIA noAnHTKH napoBbix KOTJIOB, nocjie 

nero KHCJIOPOA B cocraBe B03Ayxa noAaioT B KHCJiopOAHyK) CTaHnmo HJIH 

20 HenocpeACTBeHHO B ra3oreHepaTop. 

Oxjia^KAeHHe B03Ayxa np0H3B0AflT B KacKaAe Tenji006MeHHHK0B 

XOJIOAHbIM B03AyX0M, HJIH XOJIOAHbIM a30T0M HJIH OXJiaJKAaiOIHeH ra30B0H 

cMecbio, HarpeB - ropanen BOAOH HJIH napoM, a KOHAeHcaT BOABI 

Hcnojib3yK)T AJW noAnHTKH napoBbix KOTJIOB. 

25 Flap H3 napoBoro KOTJia, ycTaHOBjieHHoro B peaKTope niApHpOBaHHJi, 

HanpaBJiaiOT B ycTpoiicTBO npeo6pa30BaHHa sHepran napa B MexaHHHecKyio 

3HeprHio nepe3 ycTaHOBJieHHbiH B ra3oreHepaTOpe naponeperpeBaTejib. 
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B ra3oreHepaTope flBHraTejia nojiynaiOT CHHTe3-ra3 c MOJILHLIM 

OTHOIlieHHeM H2 I CO H H2 : CO2, He06x0,3HMbIM H AOCTaTOHHbIM AJIJI 

nojiHoii perenepauHH OKCHAOB yrnepoAa. 

npH MOJIbHOM OTHOHieHHH CO I CO2 MeHbUie 1, AOnOJIHHTejIbHblH 

5 BOAopofl, Heo6xoAHMbiH flJiH raapHpoBanHH yrjieKHCJioro ra3a, nojiynaioT H3 

nHporeHHofi BOALI HJIH neperpeToro Bofljmoro napa. 

MacTb napa H3 ycTpoiicTBa npeo6pa30BaHHH SHepran napa B 

MexaHHHecKyio SHeprmo HanpaBjiaiOT B ycTaHOBJieHHbiH B ra3oreHepaTope 

naponeperpeBaiejib, nocjie Hero neperpeTWH nap B03BpamaK>T B 

10 ycTponcTBo npeo6pa30BaHHfl 3HeprHH napa B MexaHHHecKyio 3Hepraio. 

H3 peaicropa nmpnpoBaHHfl nacTb nojiyneHHbix B HeM yrjieB0,zj0p0,A0B 

OTAejiaiOT OT nojiyneHHOH cMecn H HanpaBJiaioT Ha AaJibHeHinyio 

nepepa6oTKy B peKTH^HKanHOHHyio K0Ji0HHy. 

15 KpattiKoe onucanue nepmejfceu 

Ha 4mr. 1 npe^cTaBJieHa npHmjHnHajibHaa cxeMa TenjioBoro 

ABHraTejia flJifl peajiH3auHH onncaHHoro cnocoSa npeo6pa30BaHHJi 

3HeprHH. 

Ha 4>Hr.2 npe^cTaBJieHa npHHijHnHajibHaji cxeMa TenjioBoro 

20 ABHraTejiH fljifl peanH3aijHH onncaHHoro cnoco6a npeo6pa30BaHHJi 

3HeprHH c OAHOBpeMeHHbiM nojiyneHHeM xHMHHecKHX npo^yKTOB B 

peKTH(^HKai;HOHHOH KOJIOHHe. 

Ha (]}Hr.3 npe^cTaBJieHa npHHimnHajibHaa cxeMa TenjioBoro 

ABHraTejia AJIJI peajiH3anHH onncaHHoro cnoco6a npeo6pa30BaHHJi 

25 3HepraH c naponeperpeBaTejieM, noflKJHoneHHbiM K ycTponcTBy 

npeo6pa30BaHHA sneprnn napa B MexaHHHecKyio 3Heprmo. 
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ffyquiuti capuanm ocyNecnteitenuR u3o6penzettuR 

OnHcbmaemmil 	cnoco6 	npeo6pa3oHaHHA 	alleprtni 	moweT 	6bITb 

peanH30BaH B Te11110BOM am4raTene, HanpHmep asHraTene HHyTpeHHero 

cropaHHA B COOTBeTCTBHH C (1)141'.1, KOTOpbal coaepmaiT ra3oreHepaTop 1 C 

5 pacnonoweHHEsim B Hem napomam KOTJIOM 2 H naponeperpeHaTenem 3, npn 

3TOM 	ra3oreHepaTop 	1 	noaxmolieH 	K 	HCTOIIHHKaM 	xHcnopo,aa 	H 

yrnerioaopoaHoro TOHMHBa, a Tax)xe BbIXOAOM Hoaopoaa H OKCH,LIOB 

yrnepoaa 	K ycrpoticTHy 	ARA 	npeo6pa3oHaHHA 	HX 	KHIleTHT-leCKOrl 	H 

10 

TennoBoil 3HeprHH B mexaHmecxylo 3Heprmo 4, HanpHmep Typ6HHe, 

nocneaHee 	BbIXOAOM 	noaxmogeHo 	K peaxTopy rHapripoBaHnsi 	5, 	B 

KOTOpOM pacnono)KeH BTOpOH Ilap0B0c1 KOTeJI 6, npH 3TOM 110CJIeAHHil 

BbIXOAOM noaxillogeH K ycTponcTHy npeo6pa3oHaHHA 3HeprHH napa B 

mexam4tiecxylo 3Heprmo 7, HanpHMep, Typ6HHe, 110AKJII-OileHHOrl BbIXOAOM 

K xoHaeHcaTopy 8, a IIOCJIeglIHil BbIXOAOM BOJIbI 110,1:1K111011eH K naporimm 

15 KOTJIaM 2 H 6, peaxrop rHapHporiannsi 5 BbIXOAOM yrneHoaopoaHmx 

HemecTH H rwporeHHoti BOXIbI ITOAKJI1011eH K ra3oreHepaTopy 1. 

BTopoil naposoil KOTCJI 6 moweT 6bITb 110,41(11101ICH K ycrpoticTsy 

npeo6pa3oHaHHA 3HeprHH napa B mexampiecxylo 3Heprmo 7 Liepe3 

naponeperpeBaTenb 3, nH6o tiepe3 naponeperpeHaTenb 3 x ycTpoticTHy 

20 npeo6pa3oHaHHA 3HeprHH napa B mexaHwiecxylo 3Heprmo 7 MO)KeT 6bITI, 

noaxmotieH OTB0,4 napa H3 ycrpolicTHa npeo6pa3oHaHHA 3HeprHH napa B 

mexaHHtiecxylo 3Heprmo 7. 

Peawrop 	rHapHportaHHA 	110,4KJ11011ell 	BbIXOAOM 	yrnermaopoaHmx 

HentecTH H HHpOreHHOH BOMA K KOJIOHHe peKTH4111Ka1.11111 9. 

25 KpoMe Toro, B xatiecTrie IICTOIIHHKa xHcnopoaa 10 B ra3oreHepaTop 1 

moryT 6bITb HCROJIb30BaHbI Bo3ayxoayrixa HJIH KHCJI0p0,LIfla51 CTaHIAH51 (He 
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Jlymuuit eapuaum ocymecmejieitUH laoOpemcmm 

OnHCbiBaeMbiH cnoco6 npeo6pa30BaHH» 3HeprHH MO>KCT 6biTb 

peajiH30BaH B TenjioBOM ^BHraTejie, HanpHMep ^BHraTejie BHyTpeHHero 

cropaHHH B cooTBeTCTBHH c 4>HI\ 1, KOTOpbiH co,zjep>KHT ra3oreHepaTop 1 c 

5 pacnojio^ceHHbiM B HeM napoBbiM KOTJIOM 2 H naponeperpeBaTejieM 3, npn 

3TOM ra3oreHepaTop 1 no/jKjiioHeH K HCTOHHHKaM KHCJiopo^a H 

yrjieBOflopo^Horo TonnHBa, a Taioice BMXOJJOM Bo^opofla H OKCH^OB 

yrjiepo^a K ycTponcTBy ^JIH npeo6pa30BaHHJi HX KHHeTHHecKOH H 

TenjiOBOH 3HeprHH B MexaHHHecKyio SHeprnio 4, HanpHMep Typ6HHe, 

10 nocjie^Hee BMXOAOM noAKjuoneHO K peaKTopy nmpnpoBaHHJi 5, B 

KOTOPOM pacnojioaceH BT0p0H napoBOH KOTeji 6, npn 3TOM nocjie^HHH 

BMXOAOM no^KJHoneH K ycTpoHCTBy npeo6pa30BaHHa 3HeprHH napa B 

MexaHHHecKyio sneprnio 7, HanpHMep, TypSHHe, no^KjHOHeHHOH BMXOAOM 

K KOHAeHcaTOpy 8, a nocjie^HHH BBIXOAOM Bo^bi noflKJiioneH K napoBbiM 

15 KOTJiaM 2 H 6, peaKTop rnzipHpoBaHHH 5 BLIXO^OM yrjieBOflopo^Hbix 

BemecTB H nnporeHHOH BO^W no^KJiioHeH K ra3oreHepaTopy 1. 

BTOPOH napoBOH KOTCJI 6 MOJKCT 6biTb no^KJHoneH K ycTpoiicTBy 

npeo6pa30BaHHH 3HeprHH napa B MexaHHHecKyio SHepraio 7 nepe3 

naponeperpeBaTejib 3, JIHSO nepe3 naponeperpeBaTejib 3 K ycTpoiicTBy 

20 npeo6pa30BaHHa SHepran napa B MexaHHHecKyio 3HeprHio 7 MoaceT GbiTb 

noAKJHoneH OTBOA napa H3 ycTponcTBa npeo6pa30BaHHJi SHepran napa B 

MexaHHHecKyio 3HeprHio 7. 

PeaKTop nmpHpoBaHHfl noflKJnoneH BBIXOAOM yrjieBo^opo^Hbix 

BemecTB H nnporeHHOH Bo^bi K KOJIOHHC peKTH(J)HKanHH 9. 

25 KpoMe Toro, B KanecTBe HCTOHHHKa KHCJiopo^a 10 B ra3oreHepaTop 1 

Moiyr 6biTb Hcnojib3QBaHbi B03,ayx0,ayBKa HJIH KHCJiopo^Haa CTanuHH (He 
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noKa3aHbi Ha nepTOKax, a TaK>Ke npn noflroTOBKe B03^yxa Hcn0Jib30BaH 

KacKaa Tenji006MeHHHK0B H /jeTaHflepHaa TypSnHa (He noKa3aHbi). 

Cnoco6 npeo6pa30BaHH3 3HeprHH c pereHepanHeii 3HeproHocHTejieH 

B i;HKJiHHecKOM npoijecce TennoBoro flBHraTejia 3aKJiioHaeTCH B TOM, 

5 yrneBOflopo,zjHoe TOHJIHBO H KHCjiopo^ no,zjaioT B ra3oreHepaTop 1, B 

KOTOpOM TOnJIHBO ra3H(^HIIHpyiOT HJIH KOHBepTHpyiOT B aBTOTepMHHeCKOM 

HJIH TepMHHecKOM pemiMe c 06pa30BaHHeM cMecn Bo^opo^a H oKCH^a 

yrjiepofla. nojiyneHHyio cMecb Bo^opoaa H OKCH^a ymepo^a no^aiOT B 

yCTpOHCTBO flJIJI npe06pa30BaHHiI HX KHHeTHHecKOH H TenjiOBOH 3HeprHH B 

10 MexaHHHecKyio 3Hepraio 4, nocjie nero cMecb Boflopo^a H OKCH^a 

yrjiepo^a no^aioT B peaKTop rnflpHpoBaHHa 5, r^e B KaTajiHTHHecKOM 

npouecce o6pa3yioT yrjieBOAopo^Hbie BemecTBa H nnporeHHyio BO/iy, 

KOTOpbie noflaK)T B ra3oreHepaTOp 1 ^JIH HX KOHBeprapoBaHHJi c 

06pa30BaHHeM TaKHM 06pa30M nepBoro KOHTypa qnpKyjiai^HH: 

15 ra3oreHepaTOp 1 — ycTponcTBo npeo6pa30BaHHH KHHeTHHecKOH H 

TenjiOBOH 3HepraH B MexaHHHecKyio SHeprnio 4 - peaKTop rnflpHpoBaHHH 

5 — ra3oreHepaTop 1. 

B napoBbix KOTJiax 2 H 6, ncnapaiOT Bo^y H no^aioT nap B 

ycTponcTBo npeo6pa30BaHH« SHeprnn napa B MexaHHHecKyio 3Heprmo 7, 

20 HanpHMep, B Typ6HHy. riapoBbie KOTJIM 2 H 6 pacnojiaraioT, 

cooTBeTCTBeHHo B ra3oreHepaTope 1 H peaKTope rn/ipHpoBaHHH 6 H TaKHM 

06pa30M nyTeM HarpeBa Bo^bi B nocjie^Hnx no^mep^cHBaioT B 

ra3oreHepaTope 1 H peaKTope raflpHpoBaHHa 5 H30TepMHHecKHH pe>KHM 

nponeccoB ra3H(]}HKaijHH H ra/ipHpoBaHHH. nap H3 yerpoHCTBa 

25 npeo6pa30BaHHH DHepran napa B MexaHHHecKyio 3Heprnio 7 HanpaBJiaioT 

B KOH^eHcaTop 8, H3 KOToporo KOHAeHcaT napa B03BpamaK>T B napoBbie 

KOTJIbl 2 H 6 H (f>OpMHpyiOT TaKHM 06pa30M BTOpOH KOHTyp HHpKyjIHHHH: 
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napoBbie KOTJIM 2 H 6 - ycTponcTBo npeo6pa30BaHHH 3HeprHH napa B 

MexaHHHecKyio 3Hepraio 7 - KOHflencaTop 8 - napoBbie KOTJIM 2 H 6. 

KoH^encaT napa pacnpe^ejuiioT Me>KAy KOTjiaMH 2 H 6 

nponopnHOHajibHO HX np0H3B0AHTejibH0CTH, npnneM npn ra3H<f)HKan,HH 

5 HJIH KOHBepTanHH B ra3oreHepaTope 1 ynneBOAopoAHoro TonjiHBa B 

aBTOTepMHHeCKOM HJIH TepMHHeCKOM pe)KHMe o6pa3yK)T CMeCb BOflOpO^a 

H oKCHflOB yrjiepo^a, a B peaKTope THflpHpoBaHHa 5 B KaTanHTHHecKOM 

npoijecce o6pa3yioT cMecb ynieBOAopoAHbix BemecTB H nnporeHHyio 

BOfly. 

10 B ra3oreHepaTop 1 ABHraTejm no^aiOT HHCTMH KHCJIOPOA H3 

KHCJIOpOflHOH CTaHHHH HJIH KHCJIOpOA B COCTaBe B03flyxa H3 B03^yX0flyBKH, 

npn 3TOM nocTynaiomnn B B03Ayxo3a6opHHK B03^yx npe^BapHTejibHo 

OXJia^flaiOT HJIH HarpeBaiOT, B 3aBHCHMOCTH OT KJIHMaTHHeCKHX yCJIOBHH, AO 

TOHKH pocbi B KacKa^e Tenji006MeHHHK0B, a 3aTeM oxjia^aiOT AO 

15 TeMnepaTypw 0°...-3°C B AeTaHAepHon TypSnHe, nponecc oxjiaacAemui 

noBTopaioT AO ocTaTOHHoro coAep^caHHa BJiarn B B03Ayxe He 6ojiee 0,2 T/M3, 

a 06pa30BaBiuHHca KOHAeHcaT coSnpaioT H ncnojib3yioT pjix noAnHTKH 

napoBbix KOTJIOB 2 H 6, nocjie nero KHCJIOPOA B cocTaBe B03Ayxa no^aiOT B 

KHCJiopoflHyio CTaHijHK) HJIH HenocpeACTBeHHO B ra3oreHepaTop 1. 

20 Oxjia^eHHe B03Ayxa np0H3B0flflT B KacKa^e TemiooSMeHHHKOB 

XOJIOAHbIM B03flyX0M, HJIH XOJIOAHbIM a30T0M HJIH OXJiaHCAaiOIIieH ra30B0H 

CMecbio, HarpeB - ropanen BOAOH HJIH napoM, a KOHAeHcaT BOAbi 

HcnoAb3yioT AJW noAnHTKH napoBbix KOTJIOB 2 H 6. 

riap H3 napoBoro KOTJia 6, ycTaHOBjieHHoro B peaKTope rHApnpoBaHHfl 

25 5, HanpaBJMioT (CM. 4>HI\1) B ycTponcTBo npeo6pa30BaHHa SHeprnn napa B 

MexaHHHecKyio 3HeprHK> 7 nepe3 ycTaHOBjieHHbiH B ra3oreHepaTope 1 

naponeperpeBaTejib 3. 
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B ra3oreHepaTope 1 am4raTenn nonrialoT cHHTe3-ra3 C MOJIbHbIM 

OTHOUJelilleM H2 : CO H H2 : CO2, lie06X0,ItHMbIM 14 ,LkOCTaTO,IHbIM ,E11151 

nonHofi pereHepaHHH oxcHaos yrnepoaa. 

flpH MO31I:410M OTHOIIIeHHH CO:CO2 meHmue 	1, ,40110JIHHTenbHbIll 

5 Hoaopoa, Heo6xoanmbifi anst rHapHpoBamisi yrnexHcnoro ra3a, nonyqatoT H3 

nnporeHHoll Bow HnH neperpeToro Boasmoro napa. 

liacrb napa (cM. ())Hr.2) 113 ycTpoficTBa npeo6pa3oBaHHA 3Heprmi napa B 

mexamtlecxylo 3Heprkno 7 HanpaaasnoT B yeTaHOBJICHHbIrI B ra3oreHepaTope 

1 	naponeperpesaTenb 3, nocne tier° neperpeTbdi nap Bo3BpauialoT B 

10 ycwoficTso npeo6pa3oBaHHA 3Heprum napa B mexamtlecxylo 3Heprkno 7. 

I'13 peaxTopa rHapHpoBaHHA 5 tiacTb nonrieHmax B HeM yETIeB0,40p0A0B 

OTotteJ15110T 	OT 	HOJIrleHHOrl 	cmecH 	H 	Hai-Tam-15110T 	Ha 	aanbHernnpo 

nepepa6omy B pex-rwinwaHHoHllyto KOJIOHHy 9 (cM. (l)Hr.3). 

15 

OITHCaHHbIe BbIIIIe yCTaHOBICI4 moryT 6bITb 06'be,L(14HeHbI mexcay co6oH, 

KaK 3T0 noxa3aHo Ha cintr.3 

B KatiecTse yrneBoaopoaHoro TOHJIHBa moryT &In, HCHOJI1330BaHbI 

ra3 I43111 npeHmymecTBeHHo mcHaxoe TOHJIHBO, npH 3TOM, HOCKOJIbKy 

20 

3HTajIbIlH51 ero OKHCSICHH51, oTHeceHHam K 1 "'Hwy oftema maxcHmanbHa, 

143 TOHJIHBH0f0 6aKa 113111 	143 6aJIJI0Ha noaaroT B ra3orellepaTop 	1, 

KOTOplAri, 	no 	cynleCTBy, 	51131151eTC51 	xamepori 	cropaHH5I 	111111 	6J10KOM 

ra3oreHepaTopoB 1 )113HraTCJI51. B ra3oreHepaTope 1 B CB060HHOM o&beme 

npH TemnepaType 1625 — 2500 K 113111 npH TemnepaType 785 — 1620 K s 

npHcyrcTBHH xaTa11H3aTopoB, o6pa3yeTcm CHHTe3 ra3 — cmech Boaopoaa H 

OKCH40B yrnepoaa flpouecc, npeanotrarrenbllo, nposomn npH ,LtaBlIeHHH 

25 0,11 — 30 MHa. 1-Ipll nna3moKaTarmilpiecKom npouecce Temlleparypy B 

nna3me ycTaHaarnisaloT B npeaenax 1700 — 10000 K H 6onee. CHHTC3 ra3 

B peawrope rHapHpoBaHHA 5 npH KaTaJIHTIVIeCKOM rHapHpoBaHHH OKC14410B 
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B ra3oreHepaTope 1 ABHraTejia nojiynaioT cHHTe3-ra3 c MOJibHbiM 

OTHOiueHHeM H2 : CO H H2 : C02, HCOGXOAHMWM H A0CTaT0HHbiM AJIH 

nOJIHOM pereHepauHH OKCHAOB yrjiepo^a. 

nPH MOJIbHOM OTHOUieHHH C0:C02 MeHbUie 1, AOnOJlHHTeJlbHblH 

5 Boflopofl, neoGxoAHMbiH AJia rnapHpoBaHHa yraeKHCJioro ra3a, nojiynaioT H3 

nHporeHHOH BOflbi HJIH neperpeToro BOAflHoro napa. 

HacTb napa (CM. (j)Hr.2) H3 ycTpoficTBa npeo6pa30BaHHH 3HeprHH napa B 

MexaHHHecKyio 3Heprmo 7 HanpaBjiaioT B ycTaHOBJieHHbiH B ra3oreHepaTope 

1 naponeperpeBaTejib 3, nocjie nero neperpeTbiH nap B03BpamaK>T B 

10 ycTponcTBo npeo6pa30BaHHH 3HeprHH napa B MexaHHHecKyio 3HeprHio 7. 

H3 peaicropa rHApnpoBaHHH 5 nacTb nojiyneHHbix B HeM yrjieBO£opo,zjoB 

OT^ejiflioT OT nojiyneHHOH cMecn H HanpaBJiaioT Ha AaJibHeHiuyio 

nepepaSoTKy B peKTHcJmKaijHOHHyio K0ji0HHy 9 (CM. (j)Hr.3). 

OnncaHHbie Bbiine ycTaHOBKH Moryr 6biTb oGte^HHeHbi Me^qy COGOH, 

15 KaK 3TO n0Ka3aH0 Ha 4>nr.3 

B KanecTBe yrjieBOflopoAHoro TonjiHBa MoryT 6biTb Hcn0Jib30BaHbi 

ra3 HJIH npeHMymecTBeHHO vKHAKoe TonjiHBo, npn STOM, nocKOJibKy 

3HTajibnH« ero OKHCJICHHJI, oTHeceHHaa K 1 JiHTpy oSteMa MaKCHMajibHa, 

H3 TonjiHBHoro 6aKa HJIH H3 6ajuioHa no^aioT B ra3oreHepaTop 1, 

20 KOTOpbiH, no cymecTBy, aBJiaeTca KaMepoH cropaHHH HJIH SJIOKOM 

ra3oreHepaTopoB 1 ABHraTejia. B ra3oreHepaTope 1 B CBOSOAHOM oSteMe 

npn TeMnepaType 1625 - 2500 K HJIH npn TeMnepaType 785 - 1620 K B 

npHcyTCTBHH KaTajiH3aTopoB, o6pa3yeTca CHHTe3 ra3 - cMecb Bo,n;opo,Aa H 

OKCHAOB yrjiepo^a Flpoiiecc, npe,an0HTHTejibH0, npoBOfljrr npn #aBJieHHH 

25 0,11 - 30 Mlla. npH nna3MOKaTajiHTHHecKOM npoqecce TeMnepaTypy B 

njia3Me ycTaHaBJiHBaioT B npe^ejiax 1700 - 10000 K H Gojiee. CHHTC3 ra3 

B peaKTope ra,zipHpoBaHHfl 5 npn KaTanHTHHecKOM rHApnpoBaHHH OKCHAOB 
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yrnepoga 	B xxraminviecicom 	inoTepmvpiecicom 	pemaime 	o6pa3poTcx 

yrneBogopogm C KOJIHneCTBOM yrnepoglimx aTOMOB OT C1 	go C25, 

Kmcnopogcogemicaume yrneBogopoglime coegmeinisi C1-C4 14, B03M0)KI10, 

napm Bogm. Ilpouecc npoBo,rksrr npm gaBnamB 3,1 Mila 14 TemnepaType 

5 610 K. 

TeopeTwiecniti 34xteicnimimil Kopst•cinuilleirr rionemioro ,LIerICTB1451 

moxceT gocTnran 0,733, K030:13(4)HuneHT imam Kapllo —0,89. 

IlpambitaTienuaR nplutienUMOCHM 

10 HacTosnuee H3o6peTelme mmiceT 6bITI3 HCHOJIE.30BaHO B 3Heprenuce H 

maunmocirpoemm, 	B 	tiaCTHOCTI4 	B 	aBTOMO6HJIeCTpOCH1411 	11.1114 

cygocTpoemm, a Taioxe B XHM1411eCKOrl 11p0MMLIIJIeHHOCTH J=11131 nonyqemui 

mexammecKoil 	3Hepr1H 	Bpantem451 	Bana 	Typ6HHM 	.W1$I 	rgamoga 

TpaHcHOpTHbIX 	cpegeTB 	H 	3.11eKTpOreHepaTop0B, 	a 	Taxxce 	gm 

15 ogtiospemei-moro lip0143BOXICTBa pa3J11411H011 xBmwiecicoil npogymAHH C 

HCII0J1b30BaHlleM, B IlaCTHOCTH peKT141:1114KaHHOHHI,IX KOJIOHH. 
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yrjiepofla B KaiajiHTHHecKOM H30TepMHHecK0M peaoiMe o6pa3yioTCH 

yrjieBOflopoAbi c KOJIHHCCTBOM yrjiepo^Hbix aTOMOB OT CJ RO C25, 

KHCJi0p0AC0Aep^caiu,He yrjieBOflopoflHbie coe^HHeHHH C1-C4 H, BO3MO>KHO, 

napbi BOflbi. ripoaecc npoBOflJiT npn flaBJieHHH 3,1 MEIa H TeMnepaType 

5 610 K. 

TeOpeTHHeCKHH 3(f)(f)eKTHBHbIH K034>4)HIXHeHT nOJie3HOrO ^eHCTBHH 

Mo>KeT ^ocraraTb 0,733, K03(])(|)HijHeHT UHKJia KapHO -0,89. 

IIpoMbiuiJieHHaH npiuiemiMocmb 

10 HacToamee H3o6peTeHne MO^ceT 6bm> ncn0Jib30BaH0 B 3HepreTHKe H 

MainnHOCTpoeHHH, B HaCTHOCTH B aBTOMoSHJieCTpoeHHH HJIH 

cyaocTpoeHHH, a TaK/Ke B XHMHnecKOH npoMbimjieHHOCTH ^Jia nojiyneHHa 

MexaHHHecKOH SHeprHH BpanjeHHA Bajia TypSnHbi £ji n npHBO^a 

TpaHcnopTHbix cpe^cTB H 3JieKTporeHepaTopoB, a TaioKe ,ZJJIJI 

15 OflHOBpeMeHHOro npOH3BO^CTBa pa3JIHHHOH XHMHHeCKOH npOflyKIJHH c 

HCn0JIb30BaHHeM, B HaCTHOCTH peKTH(J)HKailHOHHbIX KOJIOHH. 
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(Pop.My.ia inoOpememm 

1. Cnoco6 npet)6pa30BaHHH aHepnm c pereHepaimeH 

DHeproHocHTejien B UHKJIHHCCKOM npoijecce TenjioBoro flBHraTejiH, 

3aKJIK)HaK)mHHCfl B TOM, HTO ymeBOflOpOflHOe TOnJIHBO H KHCJIOpOfl 

5 no^aioT B ra3oreHepaTop, B KOTOPOM TonjiHBo ra3H(|)HUHpyioT HJIH 

KOH BepTHpyiOT B aBTOTepMHHeCKOM HJIH TepMHHeCKOM pOKHMe C 

06pa30BaHHeM cMecn Boflopofla H OKCH^a yrjiepo^a, nojiyneHHyio cMecb 

Bo^opofla H oKCH^a yrjiepo^a no^aioT B ycTponcTBo AJIH npeo6pa30BaHHa 

HX KHHeTHHecKOH H TenjiOBOH 3Hepnm B MexaHHHecKyio 3HeprHK), nocjie 

10 nero cMecb Boflopofla H OKCH^a yrjiepo/ia no^aioT B peaKTop 

rH^pHpoBaHHH, r^e B KaTanHTHHecKOM npoijecce o6pa3yioT 

yrjieBO,zjopo,n,Hbie BemecTBa H nnporeHHyio BOfly, KOTOptie no^aiOT B 

ra3oreHepaTop AJIH HX KOHBepTHpoBaHHJi c 06pa30BaHHeM TaKHM 06pa30M 

nepBoro KOHTypa HHpKyjiaiiHH: ra3oreHepaTop - ycTponcTBo 

15 npeo6pa30BaHHa KHHeTHHecKOH H TenjiOBOH SHepran B MexaHHHecKyio 

3HeprHio - peaKTop rnjipHpoBaHHJi - ra3oreHepaTop, B napoBbix KOTJiax, 

HcnapjiioT BOfly H no^aiOT nap B ycTponcTBo npeo6pa30BaHHH 3 Hep ran 

napa B MexaHHHecKyio 3Heprnio, HanpHMep, B TypSnHy, OTJiHHaiomHHCH 

TeM, HTO napoBbie KOTJIM pacnojiaraioT B ra3oreHepaTope H peaKTope 

20 rHjipHpoBaHHfl H TaKHM o6pa30M nyTeM HarpeBa BO^W B nocjie^Hnx 

noflflep>KHBaFOT B ra3oreHepaTope H peaKTope raflpHpoBaHHA 

H30TepMHHecKHH peacHM npoijeccoB ra3H(^HKaqHH H rnzipHpoBaHHa, nap 

H3 ycTpoiicTBa npeo6pa30BaHHH 3HeprHH napa B MexaHHHecKyio sHepraio 

HanpaBJiaioT B KOH^encaTop, H3 KOToporo KOHAeHcaT napa B03BpamaioT B 

25 napOBbie KOTJIbI H ^OpMHpyiOT TaKHM 06pa30M BTOpOH KOHTyp 

HHpKyjiauHH: napoBbie KOTJIM - ycTponcTBo npeo6pa30BaHHH 3HeprHH 

napa B MexaHHHecKyio 3HeprHio - KOH^eHcaTop - napoBbie KOTJIM, npH 
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3TOM 	KOH,E4CHCaT napa pacnpe,aensHoT meKay KOTJIaM14 nponopuHoHanbHo 

I4X Hp0113BOAHTCJIbHOCTII, npHnem rip"' Fa31443111Ka111414 HRH xotwepTauHH B 

ra3oreHepaTope yr.neBoAoportHoro TOHJIHBa B aBToTepmwiecxom HIM 

5 

TepmHziecxom pemime O6pa3yIOT CMCCb Hoxtopo,rta H OKCH,ROB yr.nepo,ga, 

QaHoHpemeHHo B peaxTope rHApHposaHHA B KaTaJIHT1411eCKOM npouecce 

o6pa3yIOT cmecL yrneBoxtopoorunAx BenlecTH H nHporeHHpo Bo,ay, a B 

ra3oreHepaTop ABHraTenm 	110,L1a1OT IIIICTIACI 	KHCJI0p0,I1 	143 	KHCJI0p0,L1H011 

CTaHHHH HRH KHCJI0p0,11 B cocTase B03,11yXa 143 B03011yX0,L1yBKH, npH 3TOM 

nocTynammil B Bo3gyxo3a6opm4x Bo3syx npeAsapHTenbHo ox.riaxmaioT 14J114 

10 HarpeHaToT, B 3aBHCHMOCTH OT KJIHMaTIMCKHX yCJI0B14ii, AO TOI1KH p0CbI B 

xacxa,Tte Tennoo6meHHHxoB, a 3aTem ox.naw,rtaloT Ao Temlleparypm 0° — -3°C 

B ;le-rat-mem-la Typame, npouecc ox.naKueHHA 11OBT0p511OT AO OCTaT011H0F0 

co,rtepwaHHA BJ1aFH B Ho3uxe He 6onee 0,2 r/m3, a o6pa3oHaBaniticm 

KOH,WHCaT co6HpaloT H HCII0J1b3y1OT WI51 110,LHIHTKI4 napoBbix KOTJIOB, nocne 

15 Hero KHCJI0p0,4 B cocTase H03Ayxa nogaioT B mc.nopo,rtHylo CTaH1.41410 HRH 

Hell0CpC,L1CTBeHHO B ra3oreHepaTop. 

2. Cnoco6 no n. 1, OTJIHila10114HrIC51 TeM, HTo ox.riaKqeHHe Bo3uxa 

11p0143BOASIT 	B 	KacKarte 	Te1111006MCHHHKOB 	X0J10,411bIM 	B03,BrCOM, 	HRH 

X0310,E1HEAM a3OTOM 14.1114 ox.nammaxnueil ra3oBoil cmecmo, HarpeB — ropmHeti 

20 B0,110C1 14/114 napom, a xoH4eHcaT B0,1113I HCII0J1b3y1OT ,I1J1S1 110,THIHTKH napoimix 

KOTJI0B. 

3. Cnoco6 no II. 1, OT111411a1011.1HtiC51 TeM, 'ITO nap 143 naposoro KOTIla, 

ycTaHoRnemoro B peaxTope rHApHpoBaHHA, HanpaansnoT B yeTpoiicTHo 

npeo6pa3oHaHHA 	3Heprkm 	napa 	B 	mexaHHHecxylo 	3Heprmo 	Hepe3 

25 ycTaHoBneHHTA B ra3oreHepaTope naponeperpeHaTenb. 

4. Cnoco6 no II. 	1, OT111411a10111HrIC51 TeM, '-ITO B ra3oreHepaTope 

,umiraTerim nonyHaroT cHHTe3-ra3 C MOJIbHbIM oTHomemiem H2 : CO 14 I-12  : 
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3TOM KOHAeHcaT napa pacnpeflejiaiOT Me)Kfly KOTJiaMH nponopunonajibHO 

HX npOH3BOflHTeJIbHOCTH, npHHeM npH ra3H^HKaUHH HJIH KOHBepTaUHH B 

ra3oreHepaTope yrjieBOflopoflHoro TonjiHBa B aBTOTepMHHeCKOM HJIH 

TepMHHeCKOM pencHMe o6pa3yioT cMecb Boflopofla H OKCHAOB yrjiepo^a, 

5 0/iH0BpeMeHH0 B peaKTope rHflpnpoBaHHa B KaTajmranecKOM npoijecce 

o6pa3yK)T cMecb yrjieBOflopoflHbix BemecTB H nnporeHHyio Bo^y, a B 

ra3oreHepaTop ^BHraTejia no^aiOT HHCTMH KHCjiopofl H3 KHCJiopoflHofi 

CTaHUHH HJIH KHCJIOpOfl B COCTaBe B03flyxa H3 B03flyX0flyBKH, npH 3TOM 

nocTynaiomHH B B03flyxo3a6opHHK B03,gyx npe^BapHTejibHo oxjia^aioT HJIH 

10 HarpeBaiOT, B 3aBHCHMOCTH OT KJIHMaTHHeCKHX yCJIOBHH, flO TOHKH pOCbl B 

KacKa^e Tenji006MeHHHK0B, a 3aTeM oxjiaacflaioT #o TeMnepaiypbi 0°...-3°C 

B fleTaHflepHOH TypSmie, nponecc oxjiaameHHH noBTopaK>T flo ocraTOHHoro 

coflep^caHHH Bjiara B B03,nyxe He Sojiee 0,2 T/M , a 06pa30BaBiiiHHca 

KOHAeHcaT co6HpaioT H Hcnojn»3yioT AJIH noAnHTKH napoBbix KOTJIOB, nocjie 

15 Hero KHCJiopofl B cocraBe B03flyxa no/iaioT B KHCJiopoflHyio CTaHU,mo HJIH 

HenocpeflCTBeHHO B ra3oreHeparop. 

2. CnocoG no n. 1, OTJiHHaiomHHca TeM, HTO oxjia>KZjeHHe B03/iyxa 

npOH3BOflflT B KaCKa^e TenJI006MeHHHK0B XOJIOflHbIM B03flyX0M, HJIH 

XOJIOAHbIM a30T0M HJIH oxjia^aiomeH ra30B0H eMeebK), HarpeB - ropaneH 

20 BOflOH HJIH napOM, a KOHAeHcaT Bo^bi Hcn0Jib3yi0T ^JM noAnHTKH napoBbix 

KOTJIOB. 

3. CnocoS no n. 1, OTJinnaiomnHCH TeM, HTO nap H3 napoBoro KOTJia, 

ycTaHOBJieHHoro B peaicrope rnxipHpoBaHHJi, HanpaBjmiOT B ycTponcTBo 

npeo6pa30BaHHH SHepran napa B MexaHHHecKyio 3Heprnio nepe3 

25 ycTaHOBJieHHbiH B ra3oreHepaTope naponeperpeBaTejib. 

4. Cnoco6 no n. 1, OTJiHHaioiimHCH TeM, HTO B ra3oreHepaTope 

ABHraTejia nojiynaiOT CHHTe3-ra3 c MOJibHbiM oTHomeHHeM H2 : CO H H2 : 
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CO2, Heo6xox1mbim H AOCTaT011HbIM AAA HOJIHOrl pereHepamm OKCHAOB 

yrnepo,aa. 

5. Cnoco6 	no 	H. 	1, 	OTJ11111a1011AHrIC51 	TeM, 	ino 	npH 	MOSIbHOM 

OTHOILIeHHH CO : CO2 meHmne 1, ,40110-TIHHTenbHbal Boxkopon, Heo6xonHmbdi 

5 ASIA rHApHpoBaHHA yrneKHcnoro ra3a, nonriatoT H3 nmporeHHoll B01 113I HMI 

neperpeToro Boxmoro napa. 

6. Cnoco6 no H.1, OTHHIla1011111AC51 TeM, ilTo tiacTI. napa H3 yCTpOi1CTBa 

npeo6pa3oBaHHA 3Heprim napa B mexammecuio 3Heprmo HanpairunoT B 

ycTaHoarieHHEdi 	s 	ra3oreHepaTope 	naponeperpeBaTenb, 	nocne 	nero 

10 neperpeTbdi nap so3Bpaulam B ycTpoilcuto npeo6pa3oBaHHA 3Heprin4 napa 

s mexampiecKylo 3Heprmo. 

7. Cnoco6 no n.1, OTHIPIaKMAHrIC51 TeM, tiTo 113 peaxTopa rHapHpoBaHHA 

tiaCTb nonymeHHEax B Hem yrnerio,nopo,Ekos OT,HeHRIOT OT HOTIrleHHOil cmecH H 

HanpaarunoT Ha nanbllernuto nepepa6oTKy B pexTHcinncaullompo KOJIOHHy. 
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CO2, HeoSxoflHMbiM H AOCTaTOHHHM fljw nojiHofi pereHepauHH OKCHAOB 

yrjiepo^a. 

5. Cnoco6 no n. 1, OTJiHHaioinHHCJi TeM, HTO npn MOjibHOM 

OTHOineHHH CO : CO2 MeHbme 1, flonojiHHTejibHbiH Boflopo/i, HeoSxoflHMbw 

5 rnflpHpOBaHHH yrjieKncjioro ra3a, nojiynaioT H3 nnporeHHon BOflbi HJIH 

neperpeToro BOflflHoro napa. 

6. Cnoco6 no n.l, OTJiHHaiomHHCJi TeM, HTO nacTb napa H3 ycTponcTBa 

npeo6pa30BaHH« SHeprHH napa B MexaHHHecKyio 3Heprmo HanpaBJwioT B 

ycTaHOBJieHHbiH B ra3oreHepaTope naponeperpeBaTejib, nocjie Hero 

10 neperpeTbiH nap B03BpamaK)T B ycTponcTBo npeo6pa30BaHHH 3HeprHH napa 

B MexaHHHecKyio 3Heprmo. 

7. CnocoS no n.l, OTjiHHaiomHHCfl TeM, HTO H3 peaicropa raapHpOBaHHH 

nacTb nojiyneHHbix B HeM yrjieB0fl0p0fl0B OT^ejiaiOT OT nojiyneHHon cMecn H 

HanpaBJiaioT Ha AajibHeniiiyio nepepaSoTKy B peicnKjjHKaijHOHHyio K0Ji0HHy. 


