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(54) T'MAPOABUI'ATEJIb BHYTPEHHET'O CI'OPAHUA
N300perenne oTHOCUTCS K TEIJIOTEXHUKE, @ MUMEHHO K THPO/BUraTeIIM BHYTPEHHET0 CrOpaHus, U

IIPEJHA3HAUEHO ISl UCTIOJIB30BAaHUS B SHEPIETUKE U TPAHCIIOPTHOM MAIIMHOCTPOEHUU. [ uapoasurarens
COJIEPKUT HE MEHee OHOM Hapbl pabouMX HINHIAPOB, OObEMHEHHBIX SHEProoOpasyoIle MarucTpaibio,

BBIIIOJIHEHHOM U3 ABYX prﬁOHpOBOZ{OB, O6’be,ILI/IHCHHLIX MoCPEACTBOM I'MAPABIIMYICCKOIO IIpHUBOAA

BBIXOJHOT'O BaJia, COCIMHCHHBIX C npeo6pa3OBaTeneM, cHaOxeH A03aTopaMu ImoJga4u TOIIJIMBA - KUCJIOPOJAHO-

BOJIOPO/IHOM cMecH U kucnoposa. M3obperenue obecneunBaet nossiienne KIIJ[ ruaponsurarens
BHYTPEHHETO CTOPAaHMS. 3 Wil
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OIMUCAHUE U30OBPETEHUSA
N300peTenne OTHOCUTCA K TEINIOTEXHUKE, @ UMEHHO K JBUTaTensM BHyTpeHHero cropanus ([IBC) ¢
TUIPaBIMYECKUM ITPUBOJOM BBIXOAHOTO BaJjia, 1 MOXKET OBITh UCIOIB30BAHO B SHEPIETUKE JJIs1 BEIPaOOTKU
UIEKTPOIHEPTUH U TEILIA, & TAKKE B TPAHCIIOPTHOM MAIIMHOCTPOEHUHU.
H3BectHb! JIBC ¢ ruapaBindyecKuM MPUBOIAOM BBIXOJHOTO Bajia, COAEpKaIIUe, IO MEHBIIIEH Mepe, 1Ba WU
TpU pabOUMX IMIMHIPA, YACTUYHO 3aIIOTHEHHBIX KUIKOCThIO, CUCTEMY MTUTAHMUS, 3Q)KUTaHUs U ra3000MeHa,
B KOTOPBIX TUPABINYECKUN MPUBO/I BEIXOJHOTO Bajia BBHIIIOJIHEH B BH/I€ KPUBOIIUITHO-IIATYHHOTO
MeXaHHM3Ma WIN B BUJI€ TUAPOTYpOUHBI (CM., HaripuMep, nareHT Benukobpurtanuu 1380739, MKU F02B
75/32, 1975 r., natent PO 2006622, MKU F02B 71/04,1994 r., natent P® 2198308, MK F02B 71/04,
2001 r).
N3BectHbie JIBC UMEIOT ClieyronIue HETOCTATKY:
- HeBbIcokuit KI1J] (35-68%), 00yciioBIeHHBIH MOTEPSIMH Ha MPEOAOJICHHE TPEHUS, TOTEPSIMH TEeIlIa Ha
OXJIQXKJECHUS BOJIbI U C BBIXJIOTIHBIMH Ta3aMu;
- BBICOKHME 3aTpaThl Ha SKCIUTYaTalllI0, TEXHUYECKOEe 00CTY)KMBaHUE U PEMOHT;
- opranundeckyro 3koHoMU4YHOCTh (KIT/I), 00ycioBIEeHHYIO HEMOIHBIM CTOPAHUEM TOIIJIUBA;
- HU3KHI MOTOpECYPC.
Haunbonee 6in3kuM MO TEXHUYECKON CYITHOCTH U IOCTUTAEMOMY PE3YJIbTaTy K 3asBJI€HHOMY PEIICHUIO
SBJISIETCS JIBUTaTeIb BHYTPEHHETO CTOpaHMs, COIepKaIUi He MeHee TpeX pabouuX IHIUHIPOB,
3aIOJIHEHHBIX KUJIKOCThIO, HHYKHSS 4YaCTh KOTOPBIX COOOIIEHA C THAPABINYECKUM MPUBOJIOM BBIXOJTHOTO
BaJIa B BUJIE€ TUAPOTYPOUHBI U MAaXOBUKOM, IJI€ KaXIbIi HWIMHAP CHA0XKEH KOMIIPECCHOHHOM KaMepoil u
COEIMHEH JIByMsI pa3IMUYHbIMH MarucTpajsiMU - SHEProoOpa3yrolel U CIMBHOM - C TIOMOIHUTEIBHON
€MKOCTbBIO, Pa3MEIEHHOM 1ocIie THAPOTYPOUHBL; KOMIIPECCUOHHBIE KaMephl B HIDKHEH YaCTH COEAMHEHBI C
paboYuMH MUIMHAPAMH 10 THITY COOOIIAIOIIMXCS COCYIOB U C TIOTIOTHUTEIHHOM €MKOCTBIO Yepe3
MarucTpaib CXKaTHsl, B KOTOPOH CMOHTHPOBAH T'HIPOHACOC HA BBIXOJHOM BajJly THAPOTYPOUHBI U
YCTaHOBJIEH HACOC CO CTapTEPOM, a B BEpXHEH 4acTH KOMIIPECCHOHHBIE KaMEPhI JTOTIOJIHUTEIBHO COETUHEHBI
¢ pabouuMH LMJIMHAPAMH, TATPyOKaMy MOAA4YM TOproveil CMecH, MPUYEM CHCTeMa MMUTaHUs C HarHeTaTeleM
BO3/yXa - BEHTWJISTOPOM MIPUCOEANHEHA K BEpXHEW YacTH KOMIIPECCUOHHBIX KaMep; padoure HUINHAPHI U
KOMIIPECCHOHHBIE KaMephl TeTJIOU30JIMPOBaHbI H3HYTPU U 000PYAOBaHbI MIOILIABKAMU C




TEIUIOM30JIMPOBAHHOM MOBEPXHOCTHIO, YCTAHOBIEHHBIMH Ha IITOKax ¢ 3a3opamu (RU 2198308 C1, FO2B
71/04, 2003.02.10).

HenocrarkoMm u3BectHoro perienus apisitorcs HeBbicokuil KITJT (59-68%), 00ycnoBneHHBINH MOTEpsIMU
TETJIa C BEIXJIOMHBIMH Tra3aMH U HeOCTaTOYHO (P (EKTUBHOMN TETUIOM3O0JISIMEN CTEHOK IIMIHHIPOB.
3anmaueit Hactosero u3ooperenus spiusercs nosbienne KI1J] ruapoasurarens BHyTpeHHET0 CropaHusl.
TexHUYECKHA pe3yabTaT TOCTUTAETCS 33 CUET CHIKEHHSI TETUIOBBIX MTOTEPh MPU PadOTe THAPOABUTATEIIS
BHYTPEHHETO CTOPAHMSL.

[TocTaBnenHas 3ajjaua pemaeTcsi TeEM, 4TO B THAPOJIBUraTesie BHYTPEHHETO CrOpaHus, CHAOKEHHOM
CUCTEeMOH mofa4yu 1 3a00pa KHUAKOCTH, COJIEprKallleM TeIJION30IMPOBAHHbBIE pabodre HUINHAPHL,
3aI10JIHEHHBIE KHUIKOCThIO, HIPKHUE YaCTHU KOTOPBIX COEMHEHBI IHEProoOpas3ykolell MarucTpaibio U
COOOIIIEHBI C THIPABINYECKUM MTPUBOAOM BBIXOJHOTO Basla U MAXOBUKOM, a BEPXHUE CHAOKEHBI CUCTEMOM
3a)KUTaHMsl, BBITIOJHEHA, IO KpaliHel Mepe, OfHa Mapa padounx [MUJINHAPOB, COEAMHEHHBIX MEX1y cO00H
3HEProodpa3yrollel MarucTpaibio, BHITOTHEHHONW B BUJIE CUCTEMBI, COCTOSIIECH U3 IByX TPyOOIPOBO/IOB,
00bETMHEHHBIX MOCPEICTBOM IHIPABIMUECKOTO IPUBOJA BBIXOHOTO Bajla, COEAMHEHHBIX C
npeoOpaszoBaTenieM U CHaOKEHHBIX MepenyCKHbIMU KIIallaHaAMU, IPUYEM OIHMH U3 TPYOOIPOBOIOB
JIOTIOJTHUTEIBHO CHA0KEH aBTOMAaTHYECKUMU 3aITyCKHBIMU KJIallaHAMU, KK pabounii HUIHHID
BBITNIOJIHEH COCTOAIIMM U3 JIBYX COOCHO PAacIOJIOKEHHBIX HA OJHOM OCHOBAaHUHU LUJIUHAPOB, BHYTPEHHETO U
BHEIITHETO, BHITMOJHEHHBIX B BEPXHEW YacTH B BUJE moiycdep, ¢ BHITOTHEHHEM BHYTPEHHETO [IMIINHIpa
MEHBIIIeH BBICOTHI U AMAMETPA, YEM BHEIIHUMN, TIOJI0CTh, 00pa30BaHHAs MEXAY BHYTPEHHUM U BHEITHUM
LWINHJPOM, 3aIl0JIHEHA KUJIKOCTBIO U COOOIIEHA € MOJOCThI0 BHYTPEHHETO LIWINH/IPa, BHEIIHUMN [IWJIUHAP
cHaOXeH J103aTOPOM TOIUIMBA - KUCIOPOAHO-BOAOPOAHON CMECH U 103aTOPOM KHCIIOPO/a, TUIPOABUTaTeNb
CHA0XEH CHCTEMOM OXJIaKICHUS KUJKOCTH.

OTIMYNTENBHBIMU OT IPOTOTHIIA MPU3HAKAMH SIBIITFOTCS:

- BBIIIOJIHEHHUE B TUAPOJIBUTATENIE, 110 KpaiiHEel Mepe, 0JJHOW Napbl paboynX WIMHIPOB - 00ECIIEYNBAET
JIBYXTAKTHBIN X0 paOOThI THIPOABUTATENS;

- coeIMHEeHNE paboYnX HMWIMHPOB SHEProoOpa3yrolle MarucTpaibio, BHITOJTHEHHON B BUJIE CUCTEMBI,
cocCTosIIIel U3 IBYX TPyOOTpOBOAOB, 00BEIMHEHHBIX MTOCPEICTBOM THAPABINYECKOTO MPUBO/IA BBIXOAHOTO
Bajla, COEIMHEHHBIX C MPeoOpa30BaTeIeM U CHAOXKEHHBIX MEPEMYCKHBIMU KJIallaHaMu, IPUYEM OJIMH U3
TPYOOIIPOBOIOB AOTIOTHUTENHFHO CHA0KEH aBTOMAaTUYECKUMHU 3aITyCKHBIMU KJIalaHaMH - 00ecrieuyrnBaeT
3aIyCK T'MJIpOABUIaTeNs U IOOUEPEIHYIO pabOTy LMIMHIPOB C BPAIIEHUEM BBIXOJHOIO Bajla B OTHOM
HalpaBJICHUY;

- BBIIIOJIHEHUE paOOYMX IIMJIMHAPOB, COCTOAIIMMU U3 IBYX COOCHO PaCIIOOKEHHBIX Ha OTHOM OCHOBAaHUU
WIMHJPOB, BHYTPEHHETO U BHEUTHETO, C TETUIOM30IUPYIOIICH MOIOCThIO, 00pa30BaHHON MEXIY HapyKHOM
CTEHKOM BHYTPEHHETO LIMJIMH/PA U BHYTPEHHEN CTEHKOM HApYKHOTO HUIUHAPA, 3AII0JTHEHHON KHUJKOCTBIO
U COOOIIEHHOM C TIOJO0CThIO BHYTPEHHETO IMJIMH/PA - 00ECIIEUNBACT YIyUIlIEHUE TEeTIOU30ISIINU
LWINHJPOB U CHUKEHUE TEIJIONOTEPS;

- BBINIOJTHEHUE BHYTPEHHETO LIWJIMH]IpAa, UMEIOIIUM MEHBIIYIO BBICOTY U IMAMETpP, YEM BHEITHUH, U
BBITTOJTHEHHBIMH B BEPXHEH 4acTH B BHJIE MONTyc(ep - MO3BOJISAET YIYUIIUTh H30JIHUPOBAHHOCTh BHYTPEHHEH
MOBEPXHOCTH BHEIIHETO HUIUHAPA U YMEHBIIUTH OTEPH TEIUIA.

- HaJIMYHe JI03aTOPOB TOILUIMBA M KHCIIOPO/a Ha BHEIIHEM IIMJIUHJIPE - 00ecreunBaeT 0e30MacHOCTh
PUMEHEHUS TOPIoYeil KUCIOPOIHO-BOAOPOAHON CMECH BCIIEACTBHE ee OapOoTaxka uepes Cloi KUIKOCTH;
- HaJIM4YME CUCTEMBI OXJIAXKACHUS KUJKOCTH MO3BOJISIET UCKIIIOUUTD BBIXJION 3a CYET KOHJIEHCALIUU
OCTaTOYHBIX MAPOB.



N300peTenne WLTIOCTpUpyeTCs YepTexamu, Iie
Ha ur.1 - cxeMaTHYHO TpEACTaBICH OOIINI BUI OAHOM Mapbl THAPOABUraTEN sl BHYTPEHHETO CTOPAHHUS;

Ha Qur.2 - npeoOpazoBareiab pOTOPHOTO TUIIA;

Ha (ur.3 - cxema KOMIIOHOBKH THIPOJIBUTATEINS, COCTOSIIETO U3 JIBYX Map paboymnx IHINHIPOB.
DJIeMeHTBI KOHCTPYKIIMU JBUTaTellsi BHYTPEHHEro cropaHusi 0003Ha4eHbl Ha PUrypax cleayronuMu

MTO3ULIUSMMU:
1, 2 - pabGoume IWIHH]IPHI,

3 - BHYTpEHHUHN TUIHHJID;

4 - BHEUIHUU [TUIUHID;

5 - ocHOBaHME pabOYMX IMINHIPOB;
6 - TETUTON30IUPYIOIIAS TTOJIOCTD;

7 - 103aTopsl TOILJINBA;

8 - 103aTopHI KUCIIOPO/Ia;

9 - CUCTEMEI 3aKUTaHU,

10 - cucTemMa paBHOMEPHOTO PACIIBUICHHS OXJIAXKIECHHOM KHJIKOCTH C (OPCYHKAMH,
11 - TpyOOTIPOBOA MOAAYN OXJIAKIECHHOM KHIKOCTH;
12, 13 - knanaHbl IEPETOKA OXJIAXKIECHHON KUJIKOCTH;

14 - TerI00OMEHHUK;

15 - mo3atop nmogaun M yaaneHus )KUJAKOCTH U3 CHCTEMbI JIBUTATEIIS;
16 - TpyOOIIPOBOJ TOJIAUYU XOJIOAHOM KUJKOCTH B TETUIOOOMEHHHUK;
17 - TpyOOIIpOBO/ yIaJIeHUs] HATPETOH JKUAKOCTH U3 TETNIOOOMEHHHKA,

18 - cucrema copoca U30BITOUHOTO /IABJICHHUS;

19 - BeIBOISATITMIT TPYOOIIPOBO/T;
20 - mpeoOpazoBaTelb;
21, 22 - 3HeprooOpa3yoIIre MarucTpay;

23, 24 - aBTOMaTHYECKHE 3aITyCKHBIE KJIamaHbl YHEProOo0pa3yIoIIUX MarucTpaiei;
25,26, 27, 28 - mepeIycKHbIe KJIallaHbl YHEProoOpa3yIIMX MaruCTpayiei;

29 - koprryc mpeobOpa3oBares;

30 - potop;

31 - npopesu;

32 - NOABWKHBIEC MJIACTUHBI,

33 - BIyCKHas MOJIOCTh MPeodpa3oBaTers;
34 - BbITyCcKHAs MOJIOCTh TPeoOpazoBaTers;
35 - u30onMpoBaHHAs KaMepa;

36 - oOmMii BEIXOTHOM Ball;

37 - HanpaBIAIOMIMHN UJIUHID;

38 - ciienHas MydTa;

39 - reHepaTop ANEKTPOIHEPTHH;
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40 - MaxOBHK;

41, 42 - TpyOoOnpOBOABI MOIAYHU U 3200pa KUAKOCTH K
7103aTOPy OT SHEProoOpasyroIUX MarucTpaiei;

43, 44 - TpyOoOnpOBOABI IMTOIAYHU U 3200pa KUAKOCTH K
TEIIO0OMEHHUKY OT SHEProoOpa3yroLX MarucTpaiei;

45, 46 - kanaHbl IEpeTOKa JKUAKOCTH;

47 - narpyOOK 10a41 BOJbI B TUAPOABHUraTENb;

48 - matpyOOK CIIMBa BOABI U3 TUIPOIABUTATEIIS.

3asiBJIICHHBIN TMIPOJBUTATENIb BHYTPEHHETO CTOPaHUs
COCTOMT U3 HE MEHee OHOM Hapbl padouMX IMINHAPOB. B
nape pabounx HMIMHAPOB KaXKAbIH U3 pabounx UINHAPOB 1,
2, BKJIIOYAE€T BHYTPEHHUN HWIMHJD 3, U3TOTOBIIEHHBIN U3
Marepuaia ¢ BBICOKMM K03()(HUIIMEHTOM TETJIONPOBOJHOCTH,
Y BHEIIHUN HWIMHJD 4, U3TOTOBJICHHBIN U3 MaTepuana c
HU3KUM KO3 PHUIIMEHTOM TEIUIONPOBOAHOCTH. BHyTpeHHuit 3
Y BHEIIHWN 4 IUIUHAPHI BHIIIOJTHEHB! B BEPXHEHN YacTH B
Buje noiycgep, umMeroT odiiee ocHoBaHue 5. CTeHKH



BHYTPEHHETO ¥ BHEITHETO IIUJIUHAPOB 00pa3yIoT TEIIOUM30IUPYIONIYIO MOIOCTh 6. BHemHuii nununaap 4 B
HUKHEN YaCTH COEUHEH C JI03aTOPOM TOIUIMBA 7 M 103aTOPOM Kucioposaa 8. B BepxHeil yacTu Ka bt
pabounii UIMHIP CHAOXKEH cUCTEMOM 3akuranus 9, opcyHKaMu CUCTEMBI PABHOMEPHOTO PACIBLICHUS
OXJIaXKAEHHOM sxukocTh 10, coequHEeHHON TPyOOIIPOBOIOM MOJJauM OXJIAXAEHHOM )uakoctu 11,
CHAO>XCHHBIM KJIallaHAMH TTePETOKA OXJIAXKICHHOM KUIKOCTH 12, 13 ¢ TeruiooOMeHHNKOM 14, MM
TPYOOTPOBO/IBI TIOJIAUX XOJIOAHOU KUIAKOCTH 16 1 ynanenus Harpetoi xxuakoctu 17. Kaxnprit pabounii
WIUHJP CHAOXEH cucTeMoil cOpoca U30bITOYHOTO JIaBieHus 18, cCOeMMHEHHON ¢ BBIBOASIIIUM
TpyOompoBonom 19. [TonocTr BHYTpEHHUX HWIMHAPOB 3 B KaX/10# mape padounx HUIHHIPOB COETUHEHBI
sHEeproodpazyrmuMu Maructpainsivu 21 u 22, cHaGXeHHBIMH aBTOMaTHUYECKUMHU 3aITyCKHBIMH KJIallaHaMU
pabounx mIUHAPOB 23, 24 U MeperyCKHBIMU KianaHamu 25, 26, 27, 28. DHeproodpasyroiire MarucTpaim
21 u 22 coenuHEHBI MKy co00i mpeodpaszoparenem 20. [IpeobdpazoBatens 20 coaepkut: kopiryc 29;
SKCUEHTPUYHO PacIONIOKEHHBIN B HanpasistonieM uusape 37 potop 30 ¢ nmpopessmu 31 ¥ MOABMKHBIMU
MJIacTUHaMU 32; BIIYCKHYIO MOJOCTh 33; BBITYCKHYIO TOJIOCTh 34; U301upoBaHHbIe KaMephl 35. Ha ocu
poropa 30 npeodpazoBarens 20 pacnosokeH BbIXOHOM Bajl 36, HA KOTOPOM YCTaHOBJIEH JIEKTPOTE€HEPATOP
39 u maxoBuk 40. [Taps! pabourx MUIUHAPOB B THAPOABUTATEIIE COSTUHEHBI MEXIYy COOOM uepe3
npeoOpazoBarelnb 20 BBIXOIHBIM BAJIOM 36, 9aCTH KOTOPOTO COEIMHEHBI IPYT ¢ ApyroM Mydroit 38.
DHeproobpasyromias MarucTpaib 21 coeJuHeHa ¢ J03aTOPOM IMOJauu U YIaTeHUS KUAKOCTH U3 CUCTEMBbI
ruapoaBuraress 15 TpyodonpoBonaMu noaadu u 3adopa xuakoctu 41 u 42 u ¢ TerooOMeHHUKoM 14
TpyOonpoBogamu 43 u 44 depes KiamaHbl MEPETOKa KUIKOCTH 45 n 46. BHenHne nunuHapsl 4,
sHeproodpaszyroume Maructpanu 21, 22, tpydbonposonst 41, 42, 43, 44 u npeobpazoBarens 20
TEIUIOU30JIMPOBAHbI CHAPYKH MaTEPHUaIoOM ¢ HU3KUM KO3(DPHUIIMEHTOM TEIIONPOBOIHOCTH.

J1st mogaum BOJIbI B TUAPOJIBUTATENb U CIIMBA BOJIBI J03aTOP MOAAYU U YIAJICHUS KUJKOCTH U3 CUCTEMBI
ruApoaBUTaress 15 coenHeH ¢ marpyOkaMu moaadu Bobl 47 U ClIUBa BOJBI 48.

[Tonoctu paboynx HUIUHIPOB, HE 3aMOTHEHHBIC KUKOCTHIO Ha OTMETKE YPOBHS «Maxy, SIBISIOTCA
KaMepaMH CTOpaHHUSL.

[TomocTy, He 3aMOTHEHHBIE )KHUIKOCTHIO HA OTMETKE YPOBHS «miny, pab0oYuX IUIHHPOB SIBISIOTCS
pabounmu kaMepaMu (KOHICHCAIIHH ).

Pabota runpoaBurarenss BHyTPEHHETO CrOpaHus BKJIIOUAET CTaIUU:

- 3aIyCK THIPOJIBUTATEINSI BHYTPEHHETO CTOPaHUS:

«TIEPBBIN JTAI;

«BTOPOM 3TAI,

- IBYXTaKTHBIA XOJ TUJIPOABUTATEIIS:

«pabouunii X0/ - KOHJICHCAIHS - A»;

«pabounii X011 - KOHAEeHcaus - by.

3aryck TapOABUraTeliss BHYTPEHHErO CTOPaHUs OCYIIECTBISIOT B JiBa Tarma.

«ITepBbIit 3Tam - pabodrie MUIUHIPHI THIPOABUTATEINS ITOTHOCTHIO 3aMOTHSIOT )KUIKOCTHIO C IIOMOIIIBIO
J03aTopa nojayu u 3a00pa KUAKOCTH 15, 4TOOBI yIamuTh BO3IYX U3 CUCTEMBI THIPOABUTATENs, IPU ITOM
KJIAITaHbl CHCTEMBI cOpoca H30BITOYHOTO NaBieHus 18 pabounx MIITMHAPOB, aBTOMATHIECKUE 3aITyCKHBIE
Kiananel 23, 24, nepenyckHbple KianaHsl 25, 26 3Heproodpasyroiiei Maructpaiu 21 u nepemnyckHbie
KJanassl 27, 28 sHeproodpasyromnieil MarucTpaiu 22 OTKPbITHI.

«BTopoii aTam» - B MeXIMIUHIPOBYIO MOJIOCTH 6, 3aMIOTHEHHYIO KUAKOCTHIO, Yepe3 03aTop Kuciopoaa 8
MIOJIAIOT KUCJIOPOJI BO BHYTPEHHIOIO MOJIOCTh PA00YHX MIJIMHAPOB, IIPU 3TOM KJIAlIaHBI CUCTEMBI COpoca
n30bITOYHOTO JaBieHus 18 3akpeIThl. B pabounii mummHIp 1 momaroT 00beM KUCIOPO/ia, PaBHBIH 00beMYy
KaMepbl cropaHus (OTMETKa «max»), a B pabouunii nuiauHap 2 nogaeTcsi 00beM KHUCI0poaa, paBHbIM 00beMY
KaMepbl KOHJeHcaluu (0TMeTKa «miny). COOTBETCTBYIONINE OObEMBI JKUKOCTH, BHITECHIEMbIE KUCIOPOAOM
U3 paboYuX MWJIWHIPOB, YAAISIOTCS U3 CUCTEMBI IBUTATEIS Yepe3 J103aTop Mojiauu U 3abopa KuIKocTu 15.
C momomipio crucTeMbl cOpoca U30BITOYHOTO JIaBiIeHHsI ra30B 18 ynansioT H30bITOYHOE JaBlIEHUE Ta30B,
€CJIM TAaKOBOE MPUCYTCTBYET, N3 pabOUYMX HWIMHIPOB. B pe3ynprare 3T0oro codaronaeTcs KOHEUHOE
JaBJICHUE, BO3HUKAIOIIEe B pab0UUX IHIMHAPAX, COOTBETCTBYIONIEE HOMUHAIBHOMY PEXKUMY pPaOOTHI
TUAPO/IBUTATETIS.

B pesynbrare aTuX neicTBUI crcTeMa THAPOABUraTelNls MEPEXoaUuT K pabouemMy HHUKITY.

Pabounii xox rupoaBUTaTENst TPOUCXOANT B JIBA TAKTA.

«Pabouwnii xox - KoHAeHcaus - A» (ur.1). B Termmon3onupyoIyor0 mojJocTh 6 paBHOMEPHO IMOAAETCS
Yyepes J03aTop TOIUIMBA 7 KUCIOPOI0-BOJOPOAHAS CMECH, KOTOpast 0apOOTHPYET uepes CII0H KUAKOCTU U
BOCIUIAMEHSETCS C TIOMOIIIBIO CUCTEMBI 3aKUTaHUsI 9 ¥ TOPUT, CO37laBasi IaBJIeHHE B KAMEpPE CrOpaHUs



pabouero munuuApa 1. B 310 Bpems kianan cuctembl copoca H30bITOYHOTO AaBieHus 18 pabouero
WINHApA 1, mepenycKHble KianaHel 26, 27, Ki1anaH nepeToka )KUAKocTu 46 U KilanaH IepeToka
OXJIXKACHHOM KUIKOCTH 12 3aKpBITHI, a KJIanaH cUcTeMbl cOpoca n30bITOUHOTO faBieHus 18 padbouero
WINHJIpPA 2, aBTOMAaTHUECKHE 3aIlyCKHbIE KianaHel 23, 24, nepenyckHble KIamnaHsl 25, 28, kilanaH nepeToka
JKUJIKOCTH 45 M KJ1alaH NepeToka OXJIaxACHHON KUJIKOCTH 13 oTKphITHL. [loa naBieHuEM KUIKOCTh
NEePEXOANT U3 MOJIOCTH BHYTPEHHETO WIMH/pa 3 pabodero muauHapa | B MOJOCTh BHYTPEHHETO HMIMHIPA
3 pabouero murHApa 2 yepes dHeproodpasyronme Maructpanu 21, 22 u npeobdpazoarens 20.

W3 no3atopa AUCKPETHOH MOIauyl U yNaJeHUs KUIKOCTH 15 1Mo OKOHYaHUH «paboyuero xoza - KOHJCHCAIUS -
A» U30BITOK KUAKOCTU U3 dHEprooOpa3zyromieit Maructpaiu 21 ynanseTcsi ¢ IOMOIIbI0 COOTBETCTBYIOLIUX
TpyOOTpoBO/IOB 41, 42 B KONMUECTBE, KOTOPOE 00pa3yeTcsi MU CrOPAHUU ONPEIETICHHOTO 00beMa
KHUCJIOPOJa U BOJIOPO/Ia, BBEACHHOTO B CHCTEMY THPOJIBUraTENsl B KaueCTBE TOproYeii CMeCH.

[Ipu npoxoxAeHUH KUIKOCTU Yepe3 BIIYCKHYIO NOJI0CTh 33, kKamepy 35 U BBITYCKHYIO MOJIOCTh 34
npeobpazoBarens 20 ee MOTOK JaBUT HA pacroiaraeMble B Mpope3sax 31 MmoABMKHBIE MIACTHHBI 32, KOTOPhIE
IPUKUMAIOTCS K BHYTPEHHEH IOBEPXHOCTH Kamepbl 35 v Hanpasistoniero uunusapa 37. (Ipmwkum
IacTUH 32 K BHYTPEHHEH MOBEPXHOCTH KaMmep 35 u Hampasstoniero muinHapa 37 npeobdpasosarens 20
OCYIIECTBIIIETCA 32 CUET HEHTPOOEIKHOTO YCKOPEHMSI, KOTOPOE BO3SHHUKAET Ha IUIAaCTUHAX 32, IpU JBUKEHUN
UX BOKPYT IEHTPAJIbHON ocH Bpataromierocs poropa 30.) [IpoTHBOIONIOKHO pacmoioKeHHbIE TUTACTHHBI 32
MMEIOT JIB€ CTOPOHBI U, BHICTYNAIOLINE HAJl AuaMeTpoM poTtopa 30, pasHble IIIOIIA 1, KOTOPbIE
BOCIPUHUMAIOT C IIPOTUBOMOJIOXKHBIX CTOPOH pa3HbIE IaBICHHUs, IPUCYTCTBYIONINE BO BITYCKHOH 33 1
BBINMYCKHOM 34 nonoctsax npeodpaszosarens 20. B pe3ynbrare 3TUX yCI0BUN NPOUCXOAUT JIBUKEHHUE
IUTACTUHBI 32 W3 30HBI BHICOKOTO JIaBJICHHSI B 30HY HU3KOTO JaBJIEHUS, TaM IJe MiacTuHa 32 Haubosee
BBICTYIIAET HAJ JuaMeTpoM potopa 30 U uMeeT HaubOoJBIIYIO TUIOIIA /b, BOCIPHHUMAIOIIYIO pa3HbIe
JABJICHUS C TIPOTHBOIIOIIOKHBIX CTOpOH. Kameps! 35, pacnonokeHHble B BEpXHEH U HUKHEH 4acTh
npeoOpazoBaresi 20, BBIOIHSIOT POJIb Oapbepa, pas/elisionero 00IaCTH BRICOKOTO U HU3KOTO JIaBIICHUSI.
JIBrokeHue TIacTUHbI 32, pacmooKeHHOW B ipope3u 31, mpuBoauT Bo BpatieHue potop 30 U COeTMHEHHBIN
C HMM BBIXOJIHOM Baj 36, B pe3ysbTaTe KOTOPOIo )KUIKOCTbh, OTJaB SHEPTHIO HA IIACTUHBI 32, kopnyc 29 u
potop 30, yXOAUT B BBIITYCKHYIO MOJIOCTh 34 u3 Kamepsl 35.

YacTp )XHIKOCTH O JAaBJICHUEM TIoNaiaeT 1o TpyoonposoaaM 11 u 43 u3 sHeprooOpasyroiieit MarucTpaiu
21 gepe3 TermmoooMeHHUK 14 u kianansl 13 u 45 B popcyHKy pabodero muimHIpa 2 CUCTEMBbI
PaBHOMEPHOTO PACTIbUICHUS OXJIAXKICHHOM kUIKOCTH 10 1 pacnbuiseTcss Ha NPOTSKEHUH BCEro padbouero
X0J1a B TIOJIOCTH BHYTPEHHETO IIIKHApa 3 U ojaocTu 6 padouero nuinuHapa 2. [1o okoHYaHUU paclbUIeHUs
OXJIQKJICHHOM KUJKOCTH B KaMepe KOHJEHCAllMU pabovero MIInHpa 2 B paboTy BCTyIaeT cuctema copoca
M30BITOYHOTO JIaBJIEHUs Ta30B 18, KoTopas ynanseT U30bITOYHOE JaBIEHUE Ta30B, €CJIU TAKOBOE
IPUCYTCTBYET, U3 KaMephbl KOH/IEHCAIIUH 110 CUTHAJTY JaTYMKa AABJICHUS U IaTYMKA YPOBHS )KMJIKOCTH (HE
noka3ansl). Koraa >KuaKocTh 3alOJHUT 10 OTMETKH «maxy MOJIOCTh BHYTPEHHETo HUIuHApa 3 pabouero
IIJTMH/IPA 2, KIIamaHbel cOpoca n30BITOYHOTO JaBiIeHus 18 Kaxmoro pabovero MUIUHIPA, IePEyCKHbIE
KJIaraHsel 25, 28, Ki1arnaH nepeToka OXJIaXIeHHON )KUIKOCTH 13 1 45 3akpbIBatoT, a KianaHsl 12, 26, 27, 46
OTKPBIBAIOT.

«Pabountii xox - koHJEHCAIMs - by - MPOUCXOIUT B TOM ke Mopsiake Kak U «Pabounii xon - KoHAeHcaus -
A», B KOTOpOM I10/1a4a TOIIJIMBA U KKCIOPO/1a IPOU3BOANUTCS B pa0OUMI IMIUHAP 2, @ KOHJACHCALHS
ocyuiecTBisercsa B padboueM mmHape 1. [Tocne okonyanust paboThl, KOTOPYIO COBEpILMIa cucTeMa copoca
M30BITOYHOTO JIaBJeHUs ra30oB 18 pabouero muiIMHpa 2, KOrja TOTUIMBO HAYMHAET MOaBaThCsl B CUCTEMY
JIBUTATEINSI U YPOBEHB JKUIKOCTA BO BHYTPEHHEM LIUJIMHAPE TOCTUT OTMETKH «Maxy, 4Yepes3 3aloIHEHHYI0
KHUJKOCTBIO NIOJIOCTh 6, 00pa30BaHHYIO BHYTPEHHUM 3 ¥ BHEIIHUM 4 LWIMHpaMH pabodero WInHApa 2,
J103aTOp AUCKPETHOM Moauu KUCIopoaa 8 MoJaeT KUCIOPO/l B KaMepy CrOpaHusl MaJIbIMH MOPLUSIMH,
KOTOpBIE HEOOXOAUMBI ISl IOAJIEPKAHNS HAYaJIbHOTO TIOCTOSTHHOTO 00beMa KHUCIOPO/1a, HAXOSIIErocs B
KaMepe CrOpaHMs U COOTBETCTBYIOLIETO OMPEICICHHOMY YCIOBHIO TOPEHUS TOTUIHBA, IPH KOTOPOM
BO3MOYKHO 00JI€€ MOJIHO MCII0JIb30BaTh BOJOPO/] IPU €r0 CrOpaHuHu ¢ KuciaopogoM. O0beM KUCIopoaa,
KOTOPBI HE0OXOTUMO BBECTH B CUCTEMY ISl MOJIEPIKAHUS HEOOXOAUMOTO pexkruMa paboThl ABUTaTeNs,
COOTBETCTBYET €TI0 KOJIMYECTBY PACTBOPEHHOTO B ONPEAEIEHHOM 00bEME KUAKOCTH, YAAISIEMOI0 103aTOPOM
MOJIaYM U YAAJICHUS KUAKOCTH U3 CUCTEMBI JIBUTATENS 3a OAUH «pabouyuil XoA - KOHIACHC AU Ay.

1o 3aBepuieHun TakTa «pabounii X0 - KOHJAEHcalMs - b» BHOBb HAUMHAETCA TAaKT «pabouMii Xox -
KOHJeHcaIs A» U T.1I., B KOTOPBIX KJlanaH cOpoca U30bITOYHOTO aBieHus 18 pabounx MUIUHAPOB 3aKPHIT.
Krnanan 18 coyxuT U181 moaaepkaHusi HOCTOSIHHOTO 00beMa U 1aBJIEHUS KUCIOPO/a B KAMEpE CropaHus,
KOTOpPOE COOTBETCTBYET HOMUHATBHOMY PEXXUMY THIPOABUTATES.



[Tomaua u ynaneHue KUCIOpoa U3 KaMep CrOpaHus ¢ TIOMOIIBIO J03aTOPOB U CHCTEM COpOCa JIMIITHETO
JIABJICHUS Ta30B OCYIIECTBIISAETCS M0 33/IaHHOMY QJITOPUTMY, HAXOASAIIEMYCs B 3aBUCUMOCTH OT
HOMHUHAJBHOTO PeKuUMa pabOThl THAPOIBUTATENS.
Pabotoii kiananoB U Apyrux pabovrx OpraHOB yNpaBiisieT aBTOMATU3UPOBAHHAS CUCTEMA 110 33JIaHHOMY
aJITOPUTMY.
Hcnonb3zoBanue 3asiBICHHOTO THAPOABUTATENS] BHYTPEHHETO CTOPAHUSI TIO3BOJIUT:
- noBeicuTh KIIJ[ 10 80-85% 3a cuet: Gonee MOIHOTO UCTIOIB30BAaHUS OCTAaTOYHOTO IaBJICHUS CTOPAEMBIX
ra3oB, KOTOpPO€ BO3/IEHCTBYET Ha IJIACTUHBI peoOpaszoBares (10%); ucmnonb30BaHUs MOHUKEHHOTO
naBieHus (Hke arMocdepHoro), 00pasyromierocs B pe3yabrare KOHASHCAIlMH OCTaTOUHBIX TApOB U
OXJIQXKJICHHS Ta30B, 00pa30BaHHbIX MPU CrOpaHUU TOIUMBA (5%); MPUMEHEHHS TeTUTOU30JINPYIOIIEeH
MOJIOCTH, 3aMTOTHEHHON KHUJIKOCTHIO U cpeprudeckor (hOpMbI B BEpXHEH YaCTH BHYTPEHHETO U BHEIIIHETO
[IWIMHPOB, KOTOpasi YMEHBIIIAET TUIOMIaIb pabouero MIINHAPA, Ha KOTOPYIO BO3/ICHCTBYIOT pacKaJICHHbBIE
ra3el, 00pa3oBaHHbBIE B pe3yJbTare cropanus Tornsa (2%); 0osee MoJTHOrO UCTIOIb30BAHMSI CTOPAHHUS
BOJIOPO/Ia, COAEPIKAIIETOCS B TOTUIMBE, IMPU €r0 CTOPAaHUH B KaMepe CrOpaHusl, I/1€ MOCTOSIHHO MPUCYTCTBYET
OJIMH U3 KOMIIOHEHTOB PEAKIIMH, KOTOPBIM CMEIIAET KOHCTAHTY PABHOBECHS PEAKIIUU TOPEHUS - CMECU
BOJIOpOAa U Kucioposa Binpaso 2H2+0 2<=>2H20;
- 0€30MacHO UCTOIB30BATh COBMECTHYIO MOJauy KHCIOpOia U BOAOPOa B KaMepy CrOpaHus;
- HCTIOJIb30BaTh TEILJIOTY, YIAJICHHYIO U3 CHCTEMbI THIPOIBUTATEIS C TIOMOIIBIO TETNIOOOMEHHHKA TSI
OTOTLJICHUS, UTO MPUBOAUT K OoJiee pallmOHATLHOMY HCIOIb30BAHUIO TEIJIa, 00pa30BaHHOTO NPU CTOPAHUU
TOTUIMBA B KAMEPE CTOPAHUSI TUIPOABUTATEIIS;
- CHU3UTh MaTepHAIIOEMKOCTh N3TOTOBJIEHUS THIPOJIBUTaTENS;
- TIOBBICUTD SKOJIOTMYHOCTh THAPOIBUTATENS 32 CUET IPUMEHEHHUSI B KaU€CTBE TOPrOUei CMECH KUCIIOpOoIa U
BOJIOPOJA;
- COXpaHEHME KHCIIOPOJa OKPYKAIOLIEH Cpeibl.

O®OPMYVYJIA U3OBPETEHUSA
I'maponBurarens BHyTpEHHETO CrOpaHMsl, CHAaOKEHHBIN CUCTEMOM MOAA4YM U 3a00pa )KUJIKOCTH,
coJieprKallIuii TETION30JIMPOBaHHbIE paboure IUHPHI, 3al0THEHHBIE KUKOCThIO, HUKHHIE YaCTH
KOTOPBIX COETMHEHBI YHEProoOpa3yrolIe MarucTpaibio U COOOIIEHBI ¢ THAPABINYECKUM TPUBOJIOM
BBIXOJHOTO Bajia U MaXOBHKOM, a BEpXHHE CHAOXKEHBI CUCTEMOM 3aKUTaHusl, OTIIMYAIOIINICS TEM, UTO
COJICPIKUT, 110 KpaiHel Mepe, OHY Mapy padoyuX IWIHHIPOB, COSTUHEHHBIX MEXKITY CO00i
9HEProodpazyollel MarucTpaibio, BHITOTHEHHONW B BUJIE CHCTEMBI, COCTOSIIEH U3 IByX TPpyOOIPOBO/IOB,
00BEIMHEHHBIX TTOCPEICTBOM THIPABIUYECKOTO MPUBO/IA BHIXOAHOTO BaJla, COCIMHEHHBIX C
npeoOpaszoBaTenieM U CHa0KEHHBIX MepenyCKHbIMU KIIalaHaMU, IPUYEM OFHH U3 TPYOOIPOBOIOB
JIOTIOJTHUTEIFHO CHAOKEeH aBTOMATHUECKUMH 3aITyCKHBIMH KJIAlTaHAMU, KKIbIA pab0ounil IIITHHID
BBINIOJIHEH COCTOSAIIMM U3 JIBYX COOCHO PacIlOJIOKEHHBIX HA OJHOM OCHOBAaHUHU LUJIUHAPOB, BHYTPEHHETO U
BHEIIIHETO, BHITIOJTHEHHBIMU B BEPXHEH 4acTu B BUJIE NMOITYyCc(ep U BHITIOJIHEHUEM BHYTPEHHETO IUIUHIPA
MEHBIIIeH BBICOTHI U AMAMETPA, YEM BHEIIHUMN, TIOJI0CTh, 00pa30BaHHAs MEXAY BHYTPEHHUM U BHEITHUM
HUIMHAPOM, 3aMI0JTHEHA KUIKOCTHIO U COOOIIEHA C MOJIOCThI0 BHYTPEHHETO IIWIMH/IPA, BHEITHUN TUIHHAD
cHaOXeH J103aTOPOM TOIUIMBA - KUCIOPOAHO-BOAOPOAHON CMECH, U ]03aTOPOM KHCIOPO/Ia, TUAPOIBUTATEh
CHA0XXEH CUCTEMOM OXJIaKICHHUS KUIKOCTH.
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(54) HYDRAULIC ENGINE OF INTERNAL COMBUSTION
The invention refers to heat engineering (heat technology) namely to hydraulic engines of internal
combustion, and is intended for use in power engineering and automobile building. The hydraulic engine
comprises not less than one pair of working cylinders joined by energy generating pipeline that includes two
pipes joined by means of a hydraulic drive of an output shaft, connected to the converter equipped with
metering feeders for fuel delivery, which is oxygen-hydrogen mixture and oxygen. The invention is intended
to increase efficiency of a hydraulic engine of internal combustion. 3 drawings.
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Fig. 1
INVENTION DESCRIPTION

This invention refers to heat engineering (heat technology) namely to hydraulic engines of internal
combustion (EIC) with a hydraulic drive of an output shaft, and can be used in power engineering to
generate electric power and in automobile building.

EIC with a hydraulic drive of an output shaft, containing at least two or three working cylinders partially
filled with fluid, feeding system, ignition and gas exchange systems in which the hydraulic drive of an
output shaft is fabricated as a crank gear or as a hydraulic turbine were patented before (patents: Great
Britain 1380739, MKU F02B 75/32, 1975, Russian Federation 2006622, MKW F02B 71/04,1994, Russian
Federation 2198308, MKW F02B 71/04, 2001).

However the known EIC have following disadvantages:

- Low efficiency (35-68 %) caused by loss to overcome friction, heat loss to cool water and exhaust gases;



- high operational, maintenance and repair cost;

- organic efficiency (efficiency) caused by incomplete combustion of fuel;

- low motor service life.

The most similar to the claimed invention according to the technical gist and reached result is the internal
combustion engine containing not less than three working cylinders, filled with fluid, which bottom part is
connected to a hydraulic drive of an output shaft in the form of hydraulic turbine and flywheel where each
cylinder is supplied with a compression chamber and is joined by two various pipelines — energy generating
and draining — with supplemental vessel located after the hydraulic turbine; the compression chambers in the
bottom part are joined with working cylinders as connected vessels and to supplemental vessel through a
compression pipeline in which a hydraulic pump is mounted on an output shaft of a hydraulic turbine, and a
pump with a starting device is installed, and the compression chambers are additionally connected to
working cylinders in the upper part; branch tubes for combustible mixture delivery, the delivery system
being supplied with an air supercharger and is attached to the upper part of the compression chambers;
working cylinders and compression chambers are heat-insulated inside and have floats with heat-insulated
surface, mounted on rods with openings (RU 2198308 C1, F02B 71/04, 2003.02.10).

The disadvantages of the known solution are low efficiency (59-68 %) caused by heat loss with the exhaust
gases and ineffective thermal insulation of cylinder walls.

The target of the present invention is to increase efficiency of a hydraulic engine of internal combustion.
The technical result is achieved due to decrease in heat loss in operation of hydraulic engine of internal
combustion.

The set task is solved by following: the hydraulic engine of internal combustion supplied with a system of
fluid delivery and draining, containing heat-insulated working cylinders filled with fluid, which bottom parts
are joined by energy generating pipeline and are connected to a hydraulic drive of the output shaft and a
flywheel and the top parts are fitted with an ignition system; at least one pair of the working cylinders
connected between themselves by energy generating pipeline fabricated in the form of a system comprising
two pipes, joined by means of a hydraulic drive of an output shaft, connected to the converter and supplied
with overflow valves, and one of pipelines is additionally supplied with actuator, each working cylinder is
fabricated as containing two cylinders coaxially located on one basis, internal and external, made in the
upper part in the form of hemispheres, the internal cylinder being of smaller height and diameter, than the
external one, the cavity formed between the internal and external cylinder is filled with fluid and connected
to the cavity of the internal cylinder, the external cylinder is supplied with fuel metering feeder to deliver
oxygen-hydrogen mixture and another metering feeder for oxygen, the hydraulic engine is also supplied
with a system for fluid cooling.

Distinctive features from a prototype are:

- at least one pair of working cylinders is available in a hydraulic engine providing a two-stroke cycle of a
hydraulic engine operation;

- working cylinders are joined by energy generating pipelines fabricated in the form of a system comprising
two pipelines connected by means of a hydraulic drive of an output shaft, connected to the converter and
supplied with overflow valves, and one of the pipelines is additionally supplied with actuator to start the
hydraulic engine in a hydraulic engine and serial (non-simultaneous) operation of the cylinders with rotation
of the output shaft in one direction,;

- working cylinders are fabricated to comprise two cylinders coaxially located on one basis, internal and
external, with heat-insulated cavity formed between an external wall of the internal cylinder and an internal
wall of the external cylinder, filled with fluid and connected to the cavity of the internal cylinder providing
better thermal insulation of cylinders and decreasing heat loss;

- internal cylinder is fabricated to have smaller height and diameter, than the external one, and is made in the
upper part in the form of hemispheres allowing to improve isolation of the internal surface of the external
cylinder and reduce heat losses;

- fuel and oxygen metering feeders available on the external cylinder provide safety of a combustible
oxygen-hydrogen mixture application because it barbotages through a fluid layer;

- available fluid cooling system allows excluding exhaust due to condensation of residual steams.

The invention is illustrated by drawings, where

Fig.1: general view of one pair a hydraulic engine of internal combustion presented schematically;

Fig.2: a rotor-type converter;

Fig.3: a layout of the hydraulic engine assembly comprising two pairs of working cylinders.



Elements of an internal combustion engine design are designated in figures as following:
1, 2 - working cylinders;

3 - internal cylinder;

4 - external cylinder;

5 - basis working cylinders basis;

6 - heat-insulating cavity;

7 - fuel metering feeders;

8 - oxygen metering feeders;

9 - ignition systems;

10 - system of cooled fluid uniform spraying by discharge jets;
11 - pipe for cooled fluid delivery;

12, 13 - valves of cooled fluid overflow;

14 - heat exchanger;

15 - feeder for fluid delivery to and draining from engine system;
16 - pipe for cold fluid delivery to heat exchanger;

17 - pipe of heated fluid removal from heat exchanger;

18 - system of excessive pressure release;

19 - output pipe;

20 - converter;

21, 22 - energy generating pipelines;

23, 24 - actuators of energy generating pipelines;

25,26, 27, 28 - overflow valves of energy generating pipelines;
29 - converter case;

30 - rotor;

31 - cuts;

32 - moving plates;

33 - converter input cavity;

34 - converter output cavity;

35 - isolated chamber;

36 - general output shaft;

37 - leading cylinder;

38 - coupling element;

39 - electric power generator;

40 - flywheel;

41,42 - pipes for fluid delivery to metering feeder and draining from energy generating pipelines;
43,44 - pipes for fluid delivery into and draining from energy generating pipelines to heat exchanger;

45,46 - fluid overflow valves;

47 - branch tube for water delivery into hydraulic engine;

The top viewr
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48 - branch tube for water draining from hydraulic engine.
The claimed hydraulic engine of internal combustion
comprises not less than one pair of working cylinders. Each
working cylinder 1, 2 in the pair of working cylinders
includes an internal cylinder 3 made of material with high
thermal conductivity factor, and the external cylinder 4 is
made of a material with low thermal conductivity factor. The
tops of internal cylinder 3 and external cylinder 4 are
fabricated in the form of hemispheres, and these cylinders
have the common basis 5. Walls of the internal and external
cylinders form a heat-insulating cavity 6. The external
cylinder 4 in the bottom part is connected to fuel metering
feeder 7 and oxygen metering feeder 8. In the upper part each
working cylinder is supplied with an ignition system 9,
discharge jets system for uniform spraying of the cooled fluid
10, the said system is joined by the pipe for cooled fluid
delivery 11, fitted with the cooled fluid overflow valves 12,
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13, the said pipe is connected to heat exchanger 14 having pipe for cold fluid delivery 16 and heated fluid
removal 17. Each working cylinder is supplied with a system of excessive pressure releasel8, connected to
output pipe 19. Cavities of internal cylinders 3 in each pair of working cylinders are joined by energy
generating pipelines 21 and 22, supplied with actuators of working cylinders 23, 24 and overflow valves 25,
26, 27, 28. Energy generating pipelines 21 and 22 are connected by converter 20. The converter 20 contains:
the case 29; 37 rotor excentricly located in the leading cylinder 30 with cuts 31 and moving plates 32; input
cavity 33; output cavity 34; isolated chambers 35. On a rotor axis 30 of converter 20 output shaft 36 is
located on which the electric power generator 39 and flywheel 40 are mounted. Pairs of working cylinders in
a hydraulic engine are connected between themselves through the converter 20 by output shaft 36 which
parts are joined with each other by coupling 38.

Energy generating pipeline 21 is connected to metering feeder for fluid delivery and removal from hydraulic
engine system 15 by pipe for fluid delivery and drain 41 and 42 and to heat exchanger 14 with pipes 43 and
44 through fluid overflow valves 45 and 46. External cylinders 4, energy generating pipelines 21, 22, pipes
41, 42, 43, 44 and converter 20 are heat-insulated outside with material having low heat conductivity factor.
For water delivery into a hydraulic engine and water drain from it a metering feeder for fluid delivery and
drain from hydraulic engine system 15 is connected to branch tubes of water delivery 47 and water drain 48.
The cavities of the working cylinders not filled with fluid at level mark «max» are combustion chambers.
The cavities of the working cylinders filled with fluid at level «min» are working chambers (condensation
chambers).

Operation of a hydraulic engine of internal combustion includes the following steps:

- hydraulic engine of internal combustion start:

«first stepy;

«second stepy;

- two-stroke cycle of the hydraulic engine includes:

«working stroke - condensation - A»;

«working stroke - condensation - B».

Start of the hydraulic engine of internal combustion is performed in two steps.

«First step» - working cylinders of a hydraulic engine are completely filled with fluid using metering feeders
for fluid delivery and draining 15 to remove air from the hydraulic engine system, at that the valves of the
excessive pressure release system 18 of working cylinders, actuators 23, 24, overflow valves 25, 26 of
energy generating pipelines 21 and overflow valves 27, 28 of energy generating pipelines 22 are opened.
«Second step» - in the inter-cylinder cavity 6 filled with fluid, through oxygen metering feeder 8 oxygen is
delivered to an internal cavity of working cylinders, the valves of the excessive pressure release system 18
are closed. Into the working cylinder 1 the volume of oxygen equal to the volume of the combustion
chamber (mark «max») is delivered, and in the working cylinder 2 the volume of oxygen equal to the
volume of the condensation chamber (mark «miny) is delivered. The corresponding volumes of fluid
displaced by oxygen from working cylinders are removed from the engine system through metering feeder
for fluid delivery and drain 15. By means of the excessive pressure release system 18 the excessive pressure
of gases if that is present, is released from the working cylinders. As a result the terminal pressure arising in
working cylinders and corresponding to the nominal operating mode of a hydraulic engine is maintained.
As a result of these actions the hydraulic engine system passes to a running cycle.

The working stroke of a hydraulic engine occurs in two cycles.

«Working stroke - condensation - A» (Fig.1). Oxygen and hydrogen mixture is delivered in heat-insulating
cavity 6 at regular intervals through fuel metering feeder 7. The mixture barbotages through a layer of fluid
and ignites by means of ignition system 9. It burns, creating pressure in the combustion chamber of the
working cylinder 1. At this time the valve of the excessive pressure 18 of working cylinder 1, overflow
valves 26, 27, the valve of fluid overflow 46 and the valve of the cooled fluid overflow 12 are closed, and
the valve of the excessive pressure release system 18 of the working cylinder 2, actuators 23, 24, overflow
valves 25, 28, the valve of fluid overflow 45 and the valve of cooled fluid overflow 13 are opened. Under
pressure the fluid passes from the cavity of the internal cylinder 3 of working cylinder 1 in the cavity of the
internal cylinder 3 of working cylinder 2 through energy generating pipelines 21, 22 and converter 20.
From feeder for discrete fluid delivery and drain 15 after cycle «working stroke - condensation - A» is
completed the fluid excess from the energy generating pipelines 21 is removed by means of corresponding
pipes 41, 42 in quantity formed at combustion of specified volume of oxygen and hydrogen, delivered into
the system of hydraulic engine as combustible mixture.



When fluid passes through an input cavity 33, the chamber 35 and output cavity 34 of converter 20 its flow
presses on moving plates 32 located in cuts 31, the said moving plates press to the internal surface of
chamber 35 and leading cylinder 37. (Plates 32 pressing to an internal surface of chamber 35 and leading
cylinder 37 of converter 20 is caused by centrifugal acceleration, which arises on plates 32 at their
movement round the central axis of the rotating rotor 30.) Oppositely located plates 32 have two sides; they
are protruding over rotor 30 diameter and have different areas which receive different pressures from
opposite sides, which are present in input 33 and output 34 cavities of the converter 20. Under these
conditions plates 32 move from a high pressure zone in a low pressure zone, where the plate 32 protrudes
over rotor 30 diameter most and has the greatest area receiving different pressures from opposite sides.
Chambers 35 located in the upper and bottom part of converter 20 serve as barrier dividing the zones of high
and low pressure. Movement of plate 32 located in cut 31induces rotor 30 and output shaft 36 connected to it
rotation as the result of this rotation fluid, having given energy to plates 32, case 29 and rotor 30 flows to
output cavity 34 from chamber 35.

A certain portion of fluid under pressure flows through pipes 11 and 43 from energy generating pipelines 21
through heat exchanger 14 and valves 13 and 45 to jet burners of working cylinder 2 of the system for
uniform cooled fluid spraying 10, and is sprayed throughout the working stroke in the cavity of the internal
cylinder 3 and cavity 6 of the working cylinder 2. After cooled fluid spraying in the condensation chamber
of the working cylinder 2 is completed the system of the excessive pressure release of gases 18 is started; it
removes excessive pressure of gases, if such is present, from the condensation chamber by a signal of
pressure gauge and fluid level sensor (are not shown). When fluid fills the chamber to mark «max» the
cavity of the internal cylinder 3 of working cylinder 2, valves of the excessive pressure release 18 of each
working cylinder, overflow valves 25, 28, the valve of cooled fluid overflow 13 and 45 are closed, and
valves 12, 26, 27, 46 are open.

«Working stroke - condensation - By» cycle - follows the same order as cycle «working stroke - condensation
- A». Fuel and oxygen are delivered into working cylinder 2, and condensation is performed in working
cylinder 1. After operation of the system of the excessive gases pressure release 18 of working cylinder 2 is
completed, fuel is delivered into the system of the engine and fluid level reaches mark «max» in the internal
cylinder, feeder of discrete oxygen delivery 8 starts delivering oxygen in small portions through cavity 6
formed between internal cylinder 3 and external cylinder 4 of the working cylinder 2 and filled with fluid.
Small portions are necessary to maintain the initial volume of oxygen in the combustion chamber constant
and corresponding to a specified condition of fuel burning at which hydrogen can be used better in the
process of its combustion with oxygen. The volume of oxygen which is to be delivered into the system for
maintenance of engine running mode corresponds to its quantity dissolved in a certain volume of fluid,
removed by metering feeder for fluid delivery and draining from the engine system during one cycle
«working stroke - condensation Ay.

After cycle «working stroke - condensation -B» is completed the cycle «working stroke - condensation A»
begins (the process continues as that), in which the valve of excessive pressure release 18 of working
cylinders is closed. Valve 18 serves for maintenance of oxygen constant volume and pressure in the
combustion chamber, which corresponds to a nominal mode of the hydraulic engine operation.

Oxygen delivery and removal from combustion chambers using feeders and system of excessive gas
pressure release is performed according to preset algorithm depending on nominal operating mode of the
hydraulic engine.

Valves and other working mechanisms are operated by automatic control system based on the preset
algorithm.

Use of the claimed hydraulic engine of internal combustion will allow:

- increase efficiency up to 80-85 % due to: better use of the residual pressure of combustible gases which
effects the converter plates (10 %); application of low pressure (below atmospheric), formed as a result of
condensation of residual steams and cooling gases, formed at combustion of fuel (5 %); application of heat-
insulated cavity filled with fluid, and the spherical form in the upper part of internal and external cylinders
which reduces the area of the working cylinder effected by heated gases formed as a result of fuel
combustion (2 %); more complete hydrogen combustion contained in fuel, because at its combustion in the
combustion chamber where constantly one of the reaction components is present shifts the balance constant
of hydrogen and oxygen mixture reaction of burning to the right 2H2+0 2 <=> 2H20;

- use simultaneous delivery of oxygen and hydrogen into the combustion chamber safely;

- utilize for heating purposes heat removed from system of the hydraulic engine by means of heat exchanger



that leads to more rational use of heat formed at combustion of fuel in the combustion chamber of the
hydraulic engine;
- lower materials consumption at hydraulic engine manufacturing;
- improve ecological compatibility of the hydraulic engine due to application of oxygen and hydrogen as
combustible mixture;
- preserve environmental oxygen.

INVENTION FORMULA
The hydraulic engine of internal combustion supplied with a system for fluid delivery and draining,
containing thermally insulated working cylinders filled with fluid, which bottom parts are joined by energy
generating pipelines and are connected to hydraulic drive of an output shaft and flywheel, and which upper
parts are supplied with an ignition system differs from other similar inventions because it contains at least
one pair of working cylinders joined by energy generating pipelines, fabricated in the form of a system
comprising two pipelines, joined by means of a hydraulic drive of the output shaft, connected to the
converter and supplied with overflow valves, and one of pipelines is additionally supplied with actuators,
each working cylinder consists of two cylinders coaxially located on one cylinder basis, internal and
external, fabricated in the upper part in the form of hemispheres and the internal cylinder is of smaller height
and diameter, than external, the cavity formed between the internal and external cylinders is filled with fluid
and is connected to a cavity of the internal cylinder, the external cylinder is supplied with metering feeder
for fuel and oxygen-hydrogen mixture, and oxygen feeder, the hydraulic engine is also supplied with a
system of fluid cooling.

TeopeTnyeckunii aHanu3 A BC kak HOBbIN NPUHLLMM PaboThI

Tenn10CUI0OBOV MALLUMHbI

Astop: [Tak Anexkcanip

Mara: 2010-03-01

B 1824 1. ®paniy3ckuii urmxenep C. Kapno onybnukoBan padoty « TeopeTndeckuii TepMOTMHAMHYECKUN
KPYT'OBOH MPOLIECC), CTABILYIO, BIIOCIIEACTBUHN, OCHOBOM TEOPHH TEIUIOBBIX ABUrareieil. B atoii pabore
TEOPETUUECKUI KPYTOBOM MPOLIECC COCTOUT U3 IBYX M30TEPMHUUECKUX U ABYX aquabaTHYECKUX MPOLIECCOB.
CreneHpb COBEPILICHCTBA JIFOOOTO JABUTATEIS ONPENEISIETCS TEM, Ha CKOJIBKO €r0 pPeabHbINA ITUKIT
COOTBETCTBYET TeopeTudeckomy. Teopernueckuit ki KapHo noka3biBaeT, 4T0 HEOOPAaTUMOCTh MPOLIECCOB
LIUKJIa MO>KET ObITh YMEHBIIIEHA [TOYTH J10 HYJIS, €CJIM B U30TEPMUYECKOM MPOLIECCE MEKIY ToUKamu 1-2
JUarpamMmbl TeMIepaTypa pabodero Tejia HUKe TeMIepaTyphl TOpSUero HICTOYHUKA Ha OECKOHEYHO MaTyIo
BEJIMUUHY, @ B U30TEPMHUECKOM IIPOLIECCE MEXTY TOUKaMHU 3-4 Temreparypa pabouero Teja BbILIe

i _ B4 7 TEMIIEpaTypbl XOJOJHOTO HCTOYHUKA Ha
105y, Toiked menas 1 /,;52/ OeckoHeuHO Manyto BeanuuHy dT (cMm. puc. 1).
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Ecnu BBINOIHEHO 3TO YCIOBUE, U €CJIU B
mporecce aanadaTHuecKoro paciiupeHus

» ./ 4y I ) 7 7  pabouero Tena Mexay TOYKaMHu 2-3 U €ro
:Jrr-,cs_':im_.,a | | _1 { 7 / - aanabaTHYeCcKOTo CHKATHS B TIPOIECCE MEXKTY
U % B Y v L Vs % ¥ toukamu 4-1 nmpousBoAUTCS 6€3 TPEHUS, TO
paccMaTpuBacMblii IUKII CTAHOBUTCS
Puc. 1 00paTUMbIM (TIpUMEp UIeaTHHOHN TEIIOBOM

MaluHbl). B 3TOM mane paccmarpuBaeMblit
I'’/IBC, xak HOBBIN NpUHLMI pabOThI TEIIOCUIOBON MAIlIMHBI, TOJIHOCTHIO OTBEYAET BCEM TPEOOBAHMSIM
TEOPETUYECKOTO LIUKIIA.
B ocnose koHCcTpyK1uu ['JIBC neXUT NpUHLIKIT COOOIAOLIUXCS COCYI0B C BO/IOM, U 3TO CBOMCTBO
UCIIOJB3YETCsl Kak TUAPONpUBOI. Bona Takxke Hy)KHa AJI OCYLIECTBICHUS TEPMOJINHAMUYECKOTO LIUKIIA.
Bona B 3TOM cMBICIIE caMoO€e IEMIEBOE U caMOe IOCTYIIHOE padbouee Telo, KOTOpOe UMEET CBOMCTBO MEHSATh
CBOE arperaTHoe COCTOSIHME B T€UeHHUE LUKIA. TakuM 00pa3oM, eciu Ui OCYIECTBIECHUS



TEPMOIMHAMUYECKOI'0 IIMKJIA B KAYECTBE TOIUIMBA IPUMEHUTD YUCTHIE BOAOPOA U KACIOPOZ, 110 PUHLUITY
JBC, cropatomiero B paboueit MoJIOCTH, TO B pe3yJIbTaTe MOoIy4yaeM BOASHOM map, KOTOPHIH JIETKO
KOHJIGHCUPYETCS M IoJTyyaeM Tyke Boay. [Ipu TakoM coueTaHHH 0OCTOSTENLCTB MOSBISAETCS YAUBUTEIbHASL
BO3MOXXHOCTb HCKJIFOUMTD BBIXJION, U OCYIIECTBUTH LIUKII B 3AKPbIMOIL CUCHIEMe, uTO U TIOApa3yMeBaeT
TeopeTudeckuil MK [IpuMeHeHne Boqopoaa 1 KMCIOpoa B IUIaHE NOJBOJA TEIjIa B peaabHO
paboTarolem JBUTaTeNe MOJTHOCTHI0 COOTBETCTBYET TEOPETHUUYECKOI n3oTepme u obecrieunBaet d7. B cBoro
odepeib N300apHBbIii Ipoliecc 0TBOJA TeIlla (KOHIEH CalHs) He IPOTUBOPEUUT TEOPETHUECKON U30TEpME, TaK
KaK BHYTPH IBYX(ha3HOH 00JIACTH COCTOSIHUS YHCTOTO BEIIECTBA, U300aphbl COBMAIAIOT C M30TEPMaMH.
[Tpobnema noctukenus d7 B N30TEPMUYECKOM IpOIIECCE MEXY TOUKaMu 3-4 perraercs o0si3aTenbHbIM
ycnoBueM kKoHcTpykuuu I JIBC He MeHee 1ByX ABUTaTesel Ha OAHOM pabodyeM Baly (aCCUMETPUYHBIN
TaH/ieM). ACCUMETPUYHOE BKIIOYEHNE BTOPOTO ABUraTeNs [0 CXeMe HaJOKEHUs LIMKIIOB (CM. pHUC. 2),
COBMEIAET TOUKHU 2-3 anadaTuyecKoro nmpouecca pacuIMpeHns NepBoro ABUraTess ¢ Toukamu 1-2

ITepestit osnzamens. Bmoporii oguzames.
RN & - unap 1 — 2( PACIIHPEHHA) y s At t1ap 2 — 3( PACLIHPEHHA)
M3OTEPMBI} ™ wxap 3 — 40 OKATHA) AAHABATEI uap 4 — 1( CKATHA)

ap 2 — 3( PACIIMPEHHA)
rrxap 4 — 10 OXATHA)

ap 1 — 2( PACLLIHPEHHA)
tsgp 3 — 4( COKATHA)D
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AIJHABATD H30TEPMBI

Puc. 2

U30TePMHUUECKOTONPOIlecca pacIMpeHus BToporo apurarens. CoBMelleHue o JaHHOU cxeme aauadar u
W30TEPM IIEPBOTO U BTOPOTO JABUTATEIICH IO BCEMY KPYT'Y IIUKJIA CIIOCOOCTBYET CBOOOTHOMY TIPOTCKAHHEO
aanadaTHYeCcKoro mpoiecca u odecneurnBaeT d7 B U30TEPMUYECKOM MPOIECCE CHKATHS MEKIY TOUKAMU
nukia 3-4. [lpu rakom packiazae muki [JIBC MmakcuManbHO COOTBETCTBYET TEOPETUUECKOMY ITUKITY.
OcraeTcs pemuTh MoCieaHue 1Be BaxHewmue 3aaa4un. [lepBas 3aqa4a, KOTOpYr0 HEOOXOAUMO PEUIUTh, 3TO
BBICOKAsl CKOPOCTh PacipoOCTpaHeHUs (PpOHTA MJIaMEHHU, BO3HUKAIOIIETO MPU B3aUMOICUCTBUHN YUCTOTO
BOJIOPOJIAa M YUCTOTO KUCIOPOAA, BTOpas 3a7ada 3TO BhICOKasi ce0ECTOMMOCTh BOJOPOA U KHCIOPO/Ia,
KOTOPBIE MOTyYaroT U3 BOABL. DTH 00e 3a1aun pemnraet koHcTpykuus [ JIBC, kotopas mo3Bonmia
OpraHU30BaTh BHYTPHU CaMOU KOHCTPYKIIUU UCKYCCHIBEHHbII UCIOYHUK Heucyepnaemol Inepauu. YucToiii
KHUCJIOPOJI, MOCTOSIHHO MPUCYTCTBYIOIIMN B KAMEpPE CrOPaHMusi, BCTYNAET B PEAKLIHIO C TOTUTUBOM
CTEXMOMETPUYECKOTO COCTABA, IOABAEMOTr0 B KAMEPY CrOpaHusi, CMEIIAET PAaBHOBECUE XMMHUECKOTO
KOHCTAHTY 110 3AKOHY 0elCmeyiouux macc, IpopearnpoBas, OJHOCTHIO BOCCTAHABIMBAETCS K
CIEeYIOLEMY ITUKITY.

Wrak, u3 BbIIIe U310KEHHOTO, BUJIHO, UTO pealibHbIN TepMoanHamudeckuii nuki ['JIBC makcumanbHO
ONMU30K K meopemuueckomy oopamumomy npoyeccy. I'JIBC MmoxeT nmpeTeH10BaTh Ha 3BaHUE UJI€ATHHON
KOHCTPYKIIHH TETUIOCHUIIOBON MAIIMHBI IOTOMY, YTO ITO3BOJIAJI PEaT30BaTh BCE TPEOOBAHMS TEOPETUICCKOTO
nukia. OpraHu30BaHHBIM UCKYCCTBEHHBIM HCTOUHUK HEMCUEPIIAEMOM YHEPTUH, SIBISETCS JOTUYECKUM
CJIEZICTBUEM CaMOW KOHCTPYKIIMH, @ ICTETUYECKYIO JJOTUKY KOHCTPYKIIUH 3aBEPIIACT MAHOEM.

Bomnpoc o npusznanuu ['JIBC, xak BapuaHT 6eunozo deuzamensn 6mopozo pooa aBTOPbI OCTABIISIIOT
MHUPOBOMY Hay4HOMY COOOIIIECTBY, TaK KaK B TEOPUU HUYETO HE CKa3aHO 00 MCKYCCTBEHHBIX HCTOUHUKAX
HEUCYepIIaeMON YHEPTHH.

Theoretical analysis of hydraulic engine of internal combustion as a new
principle of thermal power plant

In 1824 the French engineer S. Carnot published his work «Theoretical thermodynamic circular process»,
which became subsequently a basis of the theory of thermal engines. In this work the theoretical circular
process comprises two isothermal and two adiabatic processes.



The degree of any engine perfection is defined by its real cycle correspondence to the theoretical. The
theoretical cycle of Carnot proves that irreversibility of the cycle processes can be reduced almost to zero, if
in isothermal process between points 1-2 on the temperature diagram of the working body is lower than the
temperature of the hot source by infinitesimal quantity, and in isothermal process between points 3-4 the
temperature of the working body is higher than the temperature of the cold source by infinitesimal quantity

A A
P 1o ¥, // Heat supply P 1 aT (Fig- 1)

T = Thosou—dT

T> = Teosou + dT
If this condition is observed and if the process
of adiabatic expansion of the working body

between points 2-3 and its adiabatic
compression process between points 4-1 is

Adiabatic

curve Adiabatic
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vy v/ W 3 performed without friction the considered cycle
Heat removal = 'T/ /Y becomes reversible (the example of the ideal
) > »thermal plant). In this respect the proposed
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4 hydraulic engine of internal combustion, as a

. new principle of the thermal plant functioning,

Fig. 1 completely meets the requirements of the
theoretical cycle.
Hydraulic engine of internal combustion design is based on the principle of connected vessels filled with
water, and its properties are used as a hydraulic drive. Water also is needed to perform the thermodynamic
cycle. Water in this sense is the cheapest and most available working medium, which has the property to
change its aggregative state during the cycle. Thus, if pure hydrogen and oxygen are applied as fuel to
perform a thermodynamic cycle based on the principle of engine of internal combustion their burning in a
working cavity results in water steam generation, which can be easily condensed to receive water again. At
such combination of cycles there is a surprising possibility to exclude an exhaust, and to carry out a cycle as
the closed system, that is supposed by the theoretical cycle. Application of hydrogen and oxygen to deliver
heat to actually working engine completely corresponds to the theoretical isotherm and provides d7. In turn
the isobar process of heat removal (condensation) does not contradict the theoretical isotherm as in the two-
phase area of a pure substance state, isobars coincide with isotherms. The problem of achieving dT in the
isothermal process between points 3-4 is solved by an obligatory condition of hydraulic engine of internal
combustion design - not less than two engines on one working shaft (a dissymmetric tandem). Dissymmetric
inclusion of the second engine under the scheme of cycles overlapping (Fig. 2), combines points 2-3 of the
adiabatic process of expansion of the first engine with points 1-2

The first engine The second engine

The first cylinder 2 — 3 (EXPANSION)

ISOTHERMS (1, st cylinder 1 — 2 (EXPANSION) ADIABATIC
CURVES

The second cylinder 3 — 4 (COMPRESSION) The second cylinder 4 — 1 (COMPRESSION)

The second cylinder 3 — 4 (COMPRESSION)

ADIABATIC [

The first cylinder 2 — 3 (EXPANSION) [ The first cylinder 1 — 2 (EXPANSION)
CURVES

The second cylinder4—1 (COMPRESSION] ISOTHERIMS

Fig. 2
of the isothermal expansion of the second engine. Combination under the given scheme of adiabatic curves
and isotherms of the first and second engines in the entire circular cycle promotes the free course adiabatic
process and provides d7 in isothermal process of compression between points of cycle 3-4. In this situation
the cycle of hydraulic engine of internal combustion corresponds to a theoretical cycle as much as possible.
It is necessary to solve last two major problems. The first problem which should be solved is high velocity
of the flame front distribution arising at interaction of pure hydrogen and pure oxygen, the second problem
is the high cost of hydrogen and oxygen obtained from water. Both these problems are solved by hydraulic
engine of internal combustion design which allows implementing an artificial source of inexhaustible
energy.Pure oxygen which is constantly present in the combustion chamber reacts with fuel of the



stoichiometric structure supplied to the combustion chamber and displaces balance of the chemical constant
under law of mass action, and after reaction it completely restores before the next cycle.

So, from the above stated, it is obvious, that the real thermodynamic cycle of the hydraulic engine of internal
combustion is as close as possible to the theoretical reversible process. Hydraulic engine of internal
combustion can claim to rank as an ideal design of thermal plant because it allows implementing all
requirements of a theoretical cycle. The proposed artificial source of inexhaustible energy is a logic
consequence of the design, and the aesthetic logic of a design is completed by a tandem.

Authors leave to the world scientific community to recognize the hydraulic engine of internal combustion as
a variant of a perpetuum mobile of the second kind as in the theory nothing is said about artificial sources
of inexhaustible energy.

XuMHYeCKoe paBHOBeCHE

Asrop: Ilak Anexkcanp

Hara: 2010-03-02

Ecnu cmemats ra3oo0pa3Hble BOIOPO U KUCIOPO, TO B3aUMOAECHCTBHE MEXAY HUIMH HE TPOUCXOIUT.
3aMeTHbIC KOJIMYECTBa BO/IbI (BOJSHOM Map) HAUMHAIOT OYEHb MEJIEHHO 00Pa30BbIBATHCS JIUIIb IPUMEPHO C
400 °C. danpHeiiiee HarpeBaHUE UCXOAHON CMECH HACTOJIBKO YCKOPSIET MIPOLIECC COETUHEHUS, YTO BbIILIE
600 °C peakuus IpOTEKaeT CO B3PbIBOM T. €. MTHOBEHHO. Takum 00pa3oM, CKOPOCTh peakiuu 00pa3oBaHUs
BOJIbI U3 JIEMEHTOB CUJIHO 3aBUCHUT OT BHEIIHUX yCJIOBUH. CKOPOCTh XUMHUUECKOH peakiuu
XapaKTepU3yeTcsl U3MEHEHHEM KOHIIEHTPAIUK PearupyoLIiX BeIEeCTB (MM IPOILYKTOB PEaKLUH) 32
€IMHHULlY BpeMeHU. J{71s ocylecTBIeH!s] TEPMOAMHAMMYECKOTO MTpoLecca He00X0AMMO BEIIECTBO WU
CMECh BELIECTB OTPAHUYMTH B OIIPECIEHHOM 00beMe, TaK Ha3bIBAeMON XUMHUECKON CHCTEME ¢
COJIEp’)KaHUEM B HEMl KOMIIOHEHTOB. MOJIEKYIbI TOM WM MHOW CUCTEMBI MOTYT B3aUMOJICHCTBOBATH JIUIIIb
IpU CTOJIKHOBEHHUSAX. UeM yalie oHu OyyT CTaJIKUBaThCs, TeM ObIcTpee moiiner peakuus. Ho uucno
CTOJIKHOBEHMH B MIEPBYIO OYEPEh 3aBUCUT OT KOHLIEHTPALUU pearupyroumx seuiects. OOuyro
(OpPMYIMPOBKY BIMSHUS KOHIIEHTPALMU Ha CKOPOCTh XUMHUECKON PEaKLMH JIaeT 3aKOH JeHCTBYIONIMX
macc: «CKOpOoCTh XMMUYECKOW peakuy NpsSMO NPONOPIHOHATIbHA IPOU3BEACHUIO KOHIIEHTPAUU
pearupyomux BemecTs». Eciiu Bo B3auMozielicTBUE BCTYIAIOT HECKOJIBKO YACTHII, KAaKOTo K00 U3 BEIIECTB,
TO €ro KOHIEHTPALUs JOKHA OBbITh BO3BE/ICHA B CTENEHb C [TOKA3aTeJIeM PABHBIM YHUCITY YacTHIL,
BXOJAIIEMY B ypaBHEHHUE peakiuu. Hanpumep, BeIpakeHUE I CKOPOCTU PEAKLUU 110 CXEME:

ZHE + Uz == 2HEU 6y,HeT

v=Fk- [Hz]z' [0;]

Peakuust B3auMoIeCTBHSI BOAOPOAA C KUCIOPOIOM SIBISIETCSI OOpaTHMOM, TaKOE ICUCTBUTEIHHO UMEET
Mecto B uaTepBase temneparyp 2000-4000 °C, xorja ofHOBPEMEHHO MPOUCXOIUT 00pa30BaHUE MOJICKYJI
BOJIbI M3 BOIOPOJIA M KUCIOPO/IA, U PACa] MOJIEKYJ BOABI Ha BOJOPOA U KucIopo. BooOiie o6paTuMbiMu
Ha3bIBAIOT PEaKIIUU, IPOTEKAIOIINE OJTHOBPEMEHHO B 00OMX NMPOTHUBOMOJIOKHBIX HarpaBieHusax. [Ipu ux
3aMuCcsX BMECTO 3HaKa PAaBEHCTBA CTABSAT MPOTUBOIIOIO0KHO HANPABICHHBIE CTPEIKH

2Hy + 0y <=> 2H,0 . J171st cKopocTeit 00enX OTBEYArOIINX TAHHON CXeMe B3aUMHO
MIPOTHBOIIOJIOKHBIX PEAKITUI MOKHO COCTABHTH CIICIYIOIIEE BEIPAKCHHE:

vy =Kq- [Hz]2 ' [92]’
vy =k [HZO]E.

Ecmm V17 V21032 €MHUITY BPEMEHH MOJICKYJI BOJIbI Oy/eT 00pa30BBIBaThCS OOJIBIIE, YEM paCIaaThCsl.
V1 = V2 10 yncno pacnagarommxes 1 06pasyrOLMXCs 33 SAUHALYY BPEMEHH MOICKYI BOIbI OyeT

ZHZ + GE c=1= ZHz'G

- O. Hao6opot ckopocThb V1 gennxa, Tax kax MOJIEKYJ BOAOPOJIa U KUCIOPOia MHOTO.

Ecnn xe

onuHakoBa. [lepen Hauamom peakiuu
U3

B IIEPBBI MOMEHT MOJIEKYJ BOABI €IIe HE
UMEETCS U
Benenyronmii MOMEHT, KOTja 4acTh UX yCIIeJIa COCAUHUTBCS, CKOPACTh V2 cranosures YK€ 3aMETHOM, a

CKOPOCTb V1 yMeHbl1aercsi. HakoHer HacTynaeT Takoi MOMEHT, Korjia 00e CKOPOCTH CTaHOBSITCS PABHBIMU.
[Ipu paBeHCTBE cKOpOCTel 00EUX peakuil yCTaHABIMBAECTCS XMMHUUECKOE paBHOBECHUE, I0IIsI 10 HETO,

1

nporecc npekpaniaercs. Tak npu paBHOBECUHU =1 OTKyJa UMEEM



kl ' [Hz]2 ) [‘92] = kz ' [Hz’ﬂ]2
U II0JIy4acM
ky _ [Hp0]7

k,  [H]2[0,]

Ho yacTHO€ OT nenenus AByX MOCTOSHHBIX (IIPY JAHHBIX BHELIHUX YCJIOBUSX) BEIMUNHA k1 u ka_ eCcThb

BeJIMUYMHA NOcTOsiHHAsL. OHa Ha3bIBa€TCS KOHCTAHTOM paBHOBECHUS M 0003HAYaeTCs K¢ Taxum o0Opazom
[H,01]° X
————— =K
[H]°- [0;] _

CBs13aHHBIE C KOHCTAaHTAMHM PABHOBECUI KOJIMYECTBEHHBIE PACUETHI COCTABIIAIOT IIPEAMET OAHOIO U3
BaXHEHIINX 0TAenoB (pusnueckoit xumun. Ho gaxe B kauecTBEHHOH (opMe BhIpaKEHHE IJIs1 KOHCTAHTHI
paBHOBECHS aeT UEHHbIE YKa3aHU 110 BOIPOCY O B3aUMHOM BJIMSIHMM KOHLICHTPALUI OTAEIbHBIX

KOMIIOHEHTOB PaBHOBECHOM cucTeMsbl. Ecinu B cucrteMy 2Hy + 0 <=>2H,0

v =[1]2-[0,5] = 0,5

v=[1]"-[1]=1 U TaK Jajiee, TO PABHOBECHE CMECTHTCS B HANPABJIEHUH, B KOTOPOM KHCJIOPO/I
BCTYIIMT B PEAaKIHIO, M €r0 KOHIEHTPALMS 32 CYET ITOI0 MOHU3UTCS, 2 KOHIEHTPAIUS NOBBICHTCS.
ITO NPOU30IIET B NPAMOIl peaKIuu, 1 CJIeJ0BaTe/IbHO, Tellepb PABHOBECHE CMEIIAETCH B CTOPOHY
NPSAMOH peakuuu (BIPaBo), HeM30€KHBIM Pe3yJIbTATOM 3TOI0 ABUTCS YBeJIHYCHHUS YMCI0OBOTO
3HAYeHNs] KOHCTAHTHI paBHOBecusl. 13 BBIIEU3/I0KEHHOTO clieyeT eciu B kamepe cropanus [ JIBC, kak B

3aKpBITON XUMHUYECKOU cucTteMe, mpucytcTyeT 0,9 1. KUclopoa Ky/a MmoaaeTcs Toprodas CMeCh H 2t Oz
CTeXHOMEeTpuIecKoro cocraBa oobemoM 0,1 1. kucimopona u 0,2 1. Bomopoza, To o01uii 00beM roprouei
cMmecu Oyzet paseH 1,2 1. tae conepxkures 1,0 1. kuciopoaa u 0,2 1. Bomopoaa. UrcnoBoe 3HAYCHHE
KOHCTAHTBI TOTO HEIKBHUBAJIEHTHOTO COCTaBa OYJET paBHO YMCIIOBOMY 3HAYCHHIO KOHCTAHTBI TOPIOYCH
CMECH CTEXHOMETPUUYECKOTO COCTaBa uMeroIero ooreM 3 J1. rae coaepxkures 1,0 1. kucnopona u 2,0 1.
Bopopoaa. Ilo 3aBepiennto peakiuu crexuoMmerpuueckuit cocras 0,1 1. kucnopoaa u 0,2 1. Bogopoaa
o0pasyioT Boxy, a 0,9 1. Kucnopoaa OCTarTCsl B KaMepe CropaHus s ciaeayromlero nukia. CTporo roBops,
COOTHOIIICHHE KOMITIOHEHTOB roprodeii cMecH B TaHHOM citydae Oymer rmo macce 80:1, rae 90% kucmopona
HAXOJIUTCS B KaMepe CrOpaHMs 10 MOJIauu TOPIOYE CMECH CTEXHUOMETPUIECKOro cocTana 8:1.

, CKOPOCTb KOTOpPOH 1O

3dKOHY ﬂeﬁCTBYIOHIHX MaccC paBHa , BBOOHUTH H30BITOK KHcJopoaa, Hallpumep

CHEMICAL EQUILIBRIUM

If gaseous hydrogen and oxygen are mixed together the interaction between them does not occur.
Appreciable amounts of water (water steam) start forming very slowly at approximately 400 °C. Further
heating of initial mix accelerates the process and above 600 °C reaction completes with an explosion i.e.
instantly. Thus, velocity of reaction of water forming from components strongly depends on external
conditions. The velocity of chemical reaction is characterized by change in concentration of the reacting
substances (or reaction products) for a time unit. In order to obtain the thermodynamic process the substance
or substance mix should be limited to a certain volume, in the so-called chemical system containing
components. Molecules of a system can interact only by colliding. The more often they collide, the faster
reaction runs. However, the number of collisions significantly depends on concentration of reacting
substances. The general principle of concentration influence on chemical reaction velocity is provided by the
law of active masses: «Velocity of a chemical reaction is directly proportional to product of reacting
substances concentration ».If some particles of substance interact, its concentration should be raised to
power with an indicator equal to the number of particles in the equation of reaction. For example, expression

ZHE + {}2 == ZHZGWIH be
v=K- [Hz]z' [0,]

for reaction velocity under the scheme:

Reaction of hydrogen and oxygen interaction is reversible. It really occurs in the temperature range 2000-
4000 °C when molecules of water are simultaneously formed from hydrogen and oxygen and molecules of
water disintegrate into hydrogen and oxygen. In general the reversible reactions are called the reactions
occurring in opposite directions simultaneously. In their writing opposite directed arrows are used instead of



equality sign: 2Hy + 0, <=>2H,0 . Both velocities meeting the requirements of the given scheme of
mutually opposite reactions can be presented by the following expression:

vy =kq- [Hz]2 ' [‘92]’
vy =ky- [Hzﬂ]z_

If V1 V2 then more molecules of water are formed for a time unit than disintegrate. If V1 = V2 then the
number of molecules of water disintegrating and forming for a time unit is identical. Before the beginning of

ZHE + Oz === ZHEO

reaction at the first moment the molecules of water are not available yet, and

V2 = D. On the contrary velocity P1is high, as there are a lot of molecules of hydrogen and oxygen.

During the next moment when some part of them combines, velocity Y2 increases, and velocity V1
decreases. At last the point is achieved when both velocities become equal. When velocities of both
reactions are equal the chemical equilibrium is established, after reaching it, the process stops. So, at

equilibrium Y1 = V2 hence
kl ) [Hz]2 ) [Oz] = kz ) [Hzﬂ]2
and
ky _ [Hp0]?

k,  [H]2[0,]

But quotients of two constants division (under the given external conditions) values ki and Ko are
constant. It is called a constant of equilibrium and is designated as Ke Thus

2
[H,0] X
Tz A= B
[H.]?- [0:] ,
Quantitative calculations referring to equilibrium constants are the subject of one of the major parts of
physical chemistry. But even in the qualitative form the expression for an equilibrium constant gives

valuable indications about mutual influence of concentrations of separate components in equilibrium system.
If into system 2Hy + 0, <=>2H,0

v=[1]*-[05] = {],5’ surplus oxygen is added, for example, V' = [11%-[1]=1 and so on, the
equilibrium will shift in the direction in which oxygen enters the reaction and its concentration due to
this fact will decrease, at the same time the concentration of H,O will increase. This will occur during
the direct reaction, and as a consequence the equilibrium will shift towards the direct reaction (right
side) and it will inevitably result in an increase in the numerical value of equilibrium constant. From
the above-stated it follows that if in the chamber of combustion of hydraulic engine of internal combustion

(HEIC) as in the closed chemical system, there is 0.9 1 of oxygen where combustible mixture of H; + 0,
having stoichiometric composition in volume 0.1 1 of oxygen and 0.2 1 of hydrogen is supplied the total
volume of combustible gas mixture will be equal to 1.2 1 which contains 1.0 1 of oxygen and 0.2 1 of
hydrogen. Numerical value of a constant of this nonequivalent composition will be equal to numerical value
of a constant of a combustible mixture of stoichiometric structure having volume of 3 | containing 1.0 1 of
oxygen and 2.0 I of hydrogen. After reaction is completed stoichiometric composition of 0.1 I of oxygen and
0.2 I of hydrogen form water, and 0.9 1 of oxygen remains in the chamber of combustion for the next cycle.
Strictly speaking, the ratio of components of a combustible mixture in this case will be 80:1 by weight
where 90 % of oxygen is in the chamber of combustion before combustible mixture of stoichiometric
composition 8:1 is supplied.

, which velocity under the law of acting masses is equal to

Baaroconep:xanue B kamepe cropanus ['/IBC kak 10no/iHUTEIbHBIN

BHEIIHUH (PAKTOP, BIMAIOIIANA HA IPOLECC TOPEHUs

Asrop: ITak Anexcanap
JHara: 2010-03-03



CKOpOCTB XHMHYECKON pCaKkuu XapakKTepu3yeTCsa HBMCHCHHUEM KOHICHTPAIUU PECArnpyrOMHnX BCUICCTB

(MM IPOYKTOB peakluu) 3a equHuIy Bpemenu. [Ipogykrom peakuuu 2H; + 0, = 2H; OﬂBﬂﬂeTca
BoJa. I3 XUMHYECKHUX CBOMCTB BOJIBI, IPEXKJIE BCETO, CIEAYET OTMETUTH OOJIBIIYIO YCTOHYHUBOCTh MOJIEKYIT
10 OTHOULIEHMIO K HarpeBaHuto. OgHako mpu temneparypax Boiie 1000 °C BoagsHON map HaYMHAET 3aMETHO

JMCCOLIMMPOBATh Ha BOOPOJ U KUCIOPO 2H,0 <=> 2Hy + 0, — 571k] . Tak xak 3TOT npouecc
IPOMCXOIUT € MOIIOIIEHUEM TeIlIa, TO cortacHo npuHuumna Jle-Illarense ¢ nopbleHnEM TeMIepaTypsl
paBHOBECHE JIOJDKHO CABUTAThCs BIpaBo. OpHako naxe npu temrneparype 2000°C crenens nucconyanuu
He3HauuTeIbHA U He npeBbimaet 1.8 %. Peakius Mexny BOIOpOIOM M KMCIOPOIOM SIBISIETCS
pa3BeTBiIeHHON 1enHOU. [Ipu 3TOM B pe3ynbprare HayalbHBIX peakuil 00pa3yloTcs aKTUBHBIE LIEHTPBI-
CBOOOIHbBIE aTOMBI, UJIM TaK Ha3bIBa€Mbl€ PaJMKaJIbl, KOTOPbIE MOT'YT MOAIEPKUBATh JAajbHENIIIee

MpoTeKaHue peakuuu. B sToit nenu H,0 TaK)KE CUUTACTCS PAJUKaAJIOM IPU BBICOKHUX TEMIIEpaTypax, HO
OHa Ha CTOJIbKO, XMMUYECKH HHEPTHA, YTO BPEMsI €€ CYILECTBOBAHUS TOCTATOYHO BEJTUKO, YTOObI

TG PyHINPOBATh K CTEHKaM M TaM JIe3aKTUBHUPOBAThCA. Ha psily ¢ OCHOBHBIMH PEAKIMSIMA MOTYT TaKKe
UITH U JpyTUe KOTOpbIe NPUBOIAT K 0OpBIBY LIENH B Ia30Boi (haze mo

H+0;+M <=>H0+ M. 3necb M MOXeET OBbITh JIFOOOW HEUTPATHLHON MOJIEKYJION U

H,0

JIOJDKHA B 3aBUCUMOCTH OT THIIA MOJIEKYJIBI, TOTJIONMATh H30BITOUHYIO SHEPTHIO 00pa3oBaBLIeiics .
Wrak 13 BBIIEU3I0KEHHOTO CIEIYET, 4YTO B paccMarpuBaeMoii cucteme kamepsl cropanus ['JIBC nanuuue

BJIarOCOJEP KaHUs B TOPIOYEH CMECHU Hy + 02, Ha Sy C OCHOBHOM peakiueil TopeHus OyaeT UATH U
TEPMUYECKas JUCCOLUALMS MOJIEKYI BOIBL. DTO YCIOBHE ONPEAECIAET CMEIEHUE XUMUYECKOTO PABHOBECHS
nio npunuuny Jle-Illarense Bieso.

YPaBHEHUIO

OcHoBHbI€ BHEIIHKE (DaKTOPhI BIUSAIOIIUE HA XUMUUECKYIO PEaKLMI0 B3aUMOACHCTBUS Hy + OE:

-KOHIIEHTPALUS PEarupyIONINX BEeIECTB;

-TeMIieparypa;
-J1aBJICHUE.

T(°C) A Koncrpykimst
.y I'’/IBC no3Bonsier

3aJaBaTh
Heo0X0UMbIE

CTapTOBBIC YCIOBUS
B KaMepe CropaHusi
o TeMIeparype u
JIABJICHHUIO B

JAOBOJIbBHO IIHPOKOM

. — JIMaIa3oHe, Mo
{0,161) (DL113)

temneparype ot 20-
0,004y {0,056} 90 °C u 1o

(0,055) naBieHuio ot 0~2
arM. cM. puc. 1.
I'paduyeckoe nmone

OTpaHU4YCHHOC
9THMHU
e it T[APAMETPAMH
Mpacpue :rllzmmqepnaum B ua::pe cropasna FMBC ::':um aTg uau:.lma.nthu.: P{ETM) OTpEACIACT o
BMarocoaefHaHue NpY ONpeqeneHHEN IHAUEHNAX JaBNeHNA W TeMnepatypel ). d{krkr) Avalla30H 3HAYCHUH
BJIaroCoacpKaHus

ra3oBOM CMECH, Ha KOTOPOM OTIPEACIISIFOLIUM SIBJISIIOTCS JIBE KpailHUE TOUKH, TOUKA max v Touka min. Touka

max, COOTBCTCTBYIOIIAA 3HAYCHUIO BJIArOCOACPIKAHUSA 1 4 k‘g!k‘g{{]’n 23 mGI!I} , KCKJIIO4acT
BO3MOXHOCTb BOCIINIAMCHCHH 110 3aKOHY HeﬁCTBYIOHIHX Macc, TO4YKa min, COOTBCTCTBYIOIIAA 3HAYCHUIO

BJIaroCOZACP KaHUs 0.005 kg/kg (0,001mol/l) , TaKMe 3HaYeHMsI HE IPUHUMAIOTCS B pacueTax Kak
BHEIIHUH (DaKTOp, BAMSIONINIA HAa U30XOPHBIN MPOIECcC



Moisture content in the chamber of combustion of HEIC as the additional

external factor influencing process of burning
Velocity of chemical reaction is characterized by change in concentration of reacting substances (or reaction

products) for a time unit. A product of reaction 2Hy + 0, = 2H, Ois water. Chemical properties of
water, first of all, are characterized by high stability of molecules to heating. However at temperatures above
1000 °C water steam starts to significantly dissociate into hydrogen and oxygen

2H,0 <=> 2H, + 0, — 571k] . As this process occurs with heat absorption equilibrium should shift
with rise in temperature to the right according to principle of Le Chatelier.

However even at temperature 2000°C the dissociation rate is insignificant and does not exceed 1.8 %.
Reaction between hydrogen and oxygen is a chain branching reaction. Thus as a result of initial reactions the
active centers i.e. free atoms or so-called radicals, which can maintain the reaction flow, are formed. In this

chain H,0 is also considered as a radical at high temperatures, but it is so chemically inert that time of its
existence is rather long to diffuse to walls and deactivate there. Along with the basic reactions the other
reactions develop which cause breakage in gas phase according to equation

energy of formed H,0 depending on molecule type. So, from the above stated it can be concluded that in
the discussed system of the chamber of combustion of HEIC the presence of moisture in gas mixture

Hy + 02, along with the basic reaction of burning the thermal dissociation of water molecules will occur.
This condition defines the shift of chemical equilibrium to the left according to principle of Le Chatelier.

H, + 0,.

0O+M . In this case can be any neutral molecule and should absorb superfluous

Major external factors influencing chemical reaction of
-concentration of reactants;

-temperature;
-pressure.
T(°C) A HEIC design allows
150 -4 to preset necessary

starting conditions
in the combustion
chamber for
temperature and
pressure in a wide
range, for
G 2 temperature from
(0. 232) {0,190} (0.143) 20-90 °C and for
(0. 161) LA LEN (4, pressure from 0~2
{0.084) {0.068) - atmospheres (see
{0,055 Fig. 1). The graphic
1. field limited by
these parameters
defines a values
range of moister
e bt cONtent for a gas
0s 10 15 20 P(atm.) mix. Within this

Graph of moisture content in HEIC {points are maximum values of moisture field
content for certain values of pressure and temperature). dikg/kg) 1eld two extreme

points are
significant, point max and point min. Point max, corresponding to value of moister content

1.4 kg/kg(0,023 mol/l)

, excludes possibility of ignition according to the law of active masses, point

min, corresponds to value of moister content 0.005 kg/kg (0,001 mol/1) , such values are neglected
in calculations as the external factor influencing isochoric process (constant-volume process).




H3o0xopHas peakuusi BoA0OPoAa U KUCJIOPOAA — H30TepMa

Asrop: Ilak Anekcanp

Hara: 2010-03-04
C nosisnenuem JIBC, B KOTOpOM XUMHUYECKask SHEPTHs
TOIUIMBA, CTOPAOILET0 HEMOCPEICTBEHHO B paboueii
MIOJIOCTH, MTPe0Opas3yeTcsi B MEXaHUUECKYI0, MOKHO
CUMTATh U30TEpMy ONu3Kyt0 TeopeTnueckoit. /IBC
paboTaroUMii 10 UKITY C MOABOAOM TEIlia Mpu
MIOCTOSIHHOM 00beMe, IpH paboTe Ha BOJOPOAE HAMHOTIO
OMKe K TEOPETUUECKON U30TEPME, ITO COOTBETCTBHE
OIIPENEIAETCS CKOPOCTHIO CTOPAHMS, TaK KaK
TEOPETUUECKHUI LIUKJI ITPEI0JIaraeT MIrHOBEHHBIH MOJIBOJT
Tema, T. €. 0ECKOHEUHYIO CKOPOCTb CIOpaHUsl, IPU ITOM
Temmeparypa pabodero Tena JoKHA OTIIMYaThCsl OT
TeMIIepaTypbl HCTOYHHKA HAa OECKOHEUHO Majloe 3HaYCHUE.
Oto0 o3nauaet yto [ JIBC paboTaromuii mo mukiy ¢
MIOJIBOIOM TEIUIa MPU MOCTOSHHOM 00beMe, U I7IE B
Ka4yeCTBE TOIIMBA PUMEHSETCS YUCThIM BOAOPOA U
KHCIIOPOJI, UMEET PEAJIbHYIO U30TepMy. BaxHeimum
(haxTopoM 15 ABUTATENIECH, pabOTAOIIUX 10 ITUKITY C
MIOJIBOZIOM TEIUIa IPU MOCTOSHHOM 00BEME U C
MIPUMEHEHHUEM B KaueCTBE TOILIMBA YUCTOTO BOJIOPO/a U
KHCJIOPO/1a, SIBISIETCS CKOPOCTh PacpOCTpaHeHUs GpoHTa
IIaMeHu (AeToHanus). JTa npobdiaemMa Xopomio u3ydeHa u
uMeeTcs HayyHble paOoThl IO MOTOPHBIM CBOMCTBAM
Boaopoaa. OnmyOIMKOBaHHBIE HKCIIEPUMEHTAIBHBIE
naHHble B pabore Mumenko A.U. «[Ipumenenue
BOJIOpO/ia JJis1 aBTOMOOMIIbHBIX JIBUTATENICi» MOKa3bIBAtOT
3aBHCUMOCTb CKOPOCTH paclpoCTpaHeHus: PpoHTa
IUTAMEHU OT K03 PuIeHTa N30bITKa OKUCIUTENS CM. Tal.
1 upuc. 1.
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2001
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Puc. 1. 3aBMCMMOCTb CHKOPOCTWM pacnpocTpaHeH
$poHTa MAaMeHWu B TOMIMBOBO3AYLWHBLIX CMECAX
Ko3ddHUMeHTa M3bbITHA BO3OyXa:

1- H,+ 0, (namunapHoe mnamsa); 2- H, + Bo3g
(BombBa); 3-H,+Bozayx (namwuuHapHoe nnama); 4- bBens

+eozayx (Bomba); 5- DedsuHn + Boszgyx (nammuape
nnama).

Q

Tabnuua 1. XapakTepucTUKM Npouecca cropadua B JBC Ha BogopogHoM TON/IMES

o

XapakTepucTika 1,0 1,37 1,9 2,47 3.1

MNeprod MHOYKUWMK, MC 0,75 1,0 2,0 2,5 3,2
CpeaHAA CKOpOCTL cropaHdma, m/c 114 85 42,5 34 26,6

Isotherm of isochoric reaction H2+02
Isotherm of isochoric reaction H2+02



In internal combustion engine chemical energy of fuel My A
combust in a working cavity is transformed in (_)
mechanical energy the isotherm is close to a

theoretical one. If in ICE supplied with heat and 1 OOO
having constant volume hydrogen is used as a

working medium the isotherm is much closer to a /- \
theoretical one. It happens due to combustion velocity 800

as the theoretical cycle presupposes instantaneous
heat supply, i.e. infinite velocity of combustion. The

C

temperature of working medium should differ from 1
temperature of by infinitesimal value. This means that \
HEIC working by cycles with heat supply and EOO

constant volume using pure hydrogen and oxygen as

fuel has a real isotherm. Denotation is a key factor for

engines working by cycles with heat supply at

constant volume and using pure hydrogen and oxygen

as fuel. This problem is well studied and described in 4 0 0
scientific publications referring to application of

hydrogen in engines.

Experimental data published by A.I. Mishchenko in
«Application of hydrogen for automobile engines»

show dependence of velocity of flame front spread on

factor of an oxidizer surplus (see Table 1 and Fig. 1). 2 00

1 2 3

Fig. 1. Velocity of flame front spread in aero
mix as function of air surplus factor:

1- H, + O,(laminar flame); 2-H,+ air (bomb); 3-H.
(laminar flame); 4- petrol + air {(bomb); 5- petrd +
laminar flame).

Table 1. Features of combustion process in hydrogen ICE

a

eature 1.0 137 1.9 2.47 3.1
Induction process, msec 0.75 1.0 2.0 2.5 3.2
Average velocity of combustion, m/sec 114 85 42.5 34 26.6

TenJiocuiioBbie NapOBbIe HUKJIBI

Astop: [Tak Anekcanzp

Hara: 2010-03-05

B coBpeMeHHOIi CTaMoOHapHOH TEIIOIHEPTeTHKE B OCHOBHOM HCIIOJIB3YIOTCS MTAPOBbIE TETJIOCHIIOBEIC
YCTAaHOBKH. TenmocuiioBsie YCTaHOBKH, B KOTOPBIX B Ka4YCCTBC pa6oqero TCJIa MPUMCHAIOT Tap, UMCIOT
HEOCIIOPUMBIE ITPEUMYIIECTBA, CYIIECTBEHHO OTIMYAIONINE UX OT TETJIOCHIOBBIX YCTAHOBOK C
ra3oo0pa3HbIiM pabounm TeinoM. HamomauM, uto mukn KapHo coCTOUT U3 IBYX aanadar v IBYX U30TEPM,
TeMIieparypa pabodero Tena JO/DKHA OTIIMYATCsl OT TeMITEpaTyphl HCTOYHUKA HAa OECKOHEYHO Majioe
3HaueHue. B cirydae moToka BemecTBa, TEXHUUECKH Hanbosee MpOCTO OCYIECTBUMBIM MPOLIECCOM TO/IBOJIA
WM OTBOJIA TETIIOTHI SIBJSIETCS] M300apHBIN mporece. ITo mporece Gpa3oBoro nepexoaa YucToro BemecTna
KHJIKOTO B ra3000pa3Hoe coctosHue. BHyTpu AByX(a3zHoi 001acT COCTOSHUS YUCTOTO BEIIECTBA N300aphI



COBMAJIAIOT C U30TEPMAaMU; CIIeI0BaTeIbHO, H300apHBIN MPOIECC MOABOAA TEIUIOTHI K BIAKHOMY Mapy (T. e.
napooOpa3oBaHKe), paBHO KaK U W300apHBIN MPOIECC OTBOJIA TEIIOTHI OT BIAYKHOTO Mapa (KOHJACHCAIINs),
JIETKO OCYIIECTBUMBIE Ha MPAKTHUKE MPEICTABISAIOT COOOM B TOXKE BpeMsi H30TEPMHUUECKHE MPOIIECCHI.
OTcrona cienayeT, YTo €CIIU UCIOIb30BaTh BIAKHBINA Nap B KA4eCTBE PabOYEro Teja U OCYIIECTBUTh LUK,
COCTAaBIIEHHBIN U3 IBYX afnadar u AByX n300ap (KOTOpbIe B TOXKE BPEMs SIBJISIFOTCSI U30TEPMaMHU), TO 3TO U
oynet ki Kapuo. PaccMoTpeHHBIN TPakTHYECKUM MapOCUIOBOM IUKII — 3TO TEIUIOCHIIOBOM apoBOH
uki, ocymectriasieMbld Ha I JIBC cm. puc. 1.

PJ\ Ph

Thermal steam cycles

In modern stationary heat and power engineering basically steam thermal power plants are used. Thermal
power plants, in which steam is applied as a working medium, have good advantages distinguishing them
from thermal power plants with a gaseous working medium. It should be reminded, that cycle Kapno
consists of two adiabatic curves and two isotherms, the temperature of a working medium should differ from
the source temperature by infinitesimal value. In case of a substance flow, the most technically simple
solution is for heat supply and removal is isobar process. This is the process of phase transition of pure
liquid substance into a gaseous state. Inside double-phase area the state of a pure substance isobars coincide
with isotherms; hence, isobar process of heat supply to moist steam (i.e. steam formation), and isobar
process of heat removal from moist steam (condensation), easily implemented in practice, are isothermal
processes at the same time. It can be concluded that if moist steam is used as a working medium and a cycle
consisting of two adiabatic curves and two isobars (which are isotherms at the same time) is implemented
the Carnot cycle is obtained. The discussed practical steam-power cycle is steam power cycle which is
carried out by HEIC (see Fig. 1).

PJI PJ\

Adiabatic
curve

v
Heat reTovan' ;/ /'J// )

Vi U4 U; U3 V



BOJIOPOJHASI DHEPTETUKA KAK AJTBTEPHATUBA HE®TETA30BOM

CoBpeMeHHast SHEpreTHKa — 3To HePTh

Ectb HeTh — ecTh cBeT u Terwio. Her Hedtu — HeT cBeTa U Tema.

MoXHO, KOHEUHO, IPU3HATH, YTO TAE-TO [0 MEJIOYN MOXKHO U BETPSAK MCII0JIb30BaTh, U COTHUEM BOY
pasorpeTsb B 6acceiine. Ho eciu peub HIAET 0 cepbE3HBIX HIHEPTONOTPEOUTENSAX, TAKUX KaK METaIOIKChI €
IIPOU3BO/ICTBEHHBIMH MPEANPUATHIMH, TO KOHKYPEHIIUIO HEPTH MOKET COCTaBUTh, pa3Be uTo, atoM. Eciu
Jla’Ke YeJIOBEYECTBO U MPEOJI0JICET CTPax Mepes; HOBBIMU YEPHOOBUIAMH U (DyKyCHMaMu, TO U TOT/Ia TPYIHO
[OKa HalTH aJIbTepHAaTUBY HE(PTENPOaAYyKTaM JJisi aBTOMOOMIIBHOTO, a TeM 0oJiee caMOJIETHOTO TOILIHBA.
[IpumepHO Tak JymaeT COBpEMEHHBIH 00pa30BaHHbIN UeIOBEK, 0COOCHHO €CIIM OH CUMTAET ce0sl XOIOJHBIM
IparMaTuKoM, IPU3HAIOIIUM a0COTIOTHBIN UMIIEPATHB PhIHKA, OCHOBOW KOTOPOTO SIBJISIETCSI COBpEMEHHAs!
JHEpreTHKa.

Ho BOT uTO yauBUTENIBHO: BIEPBBIE O BOJOPO/IE KAK O MOTEHIIMAILHOM TOIJIUBE M HOCUTEJIE SHEPTUU
obomonwucs XKronb Beph emi€ B 1857 rogy B pomane « TauHCTBEHHBIN OCTPOBY.

«Kakxoe monnugo 3amenum y2ons?

— Booa, — omeemun unoicenep.

— Booa? — nepecnpocun Ilenkpoghm...

—/la, Ho 800a, pasznodcennas na cocmasnvie yacmu, — nosichun Cavipec Cuum. — besz comnernus, smo
O6yoem denamvcs npu nomowu dnexkmpudecmsea... Hacmynum oens, u 600a 3amenum monaueo. Booopoo u
KUCTIOPOO, U3 KOMOPBIX OHA COCTMOUM, OKANACYMCS MAKUM MOWHBIM HeucyepnaemvimM UCIOYHUKOM Menid u
ceema, umo yano 00 Hux oanexo!»

DTH BOUCTHUHY MPOPOUYECKHE BBHICKA3bIBAaHUS MucaTens paHTacTa TeX BPeMEH TPYIHO MEPEOLICHUTD,
BeposiTHEN Bcero, XKronb BepH 3Ham k TOMy BpEMEHU YK€ OTKPBITBIN 3aKoH ['ecca, B Ipyroe mpocTo TPyaHO
noBepuTh. [1apasiokc COCTOUT B TOM, YTO CETO/IHS I'PAMOTHBIX JItOZIeH Ha IUIaHeTe ropas3ao OosblIe U, TEM
Oosee, y3KHX CIIELHUAIUCTOB B 001acTU (U3NYECKOW XUMHH, HO HUKTO JIaXKe U HE TIOMBILUISIET O
BO3MO)KHOCTH HOJTYYEHHUSI MOIIHOTO HEHCUepIaeMOro HCTOUYHUKA TEIUIa M CBETAa U3 BOJbI, KaK 00 3TOM
ckazas repor pomana. Jleno B Tom, uto 3anarenroBanubiii B Poccun I'MIPOJIBUT'ATEJIb
BHYTPEHHEI'O CTOPAHUS (I'/IBC) — 310 1 ecThb To, 0 4uéM cka3an (anract B ganékom 1857 rony.

UT0oOBI OCTAaThCA B paMKax »aHpa, HEOOXOAMMO B MOMYJISIPHOHN opMe pa3oOpaTh, MPEkIe BCETO,
TEPMOJMHAMUYECKUI TpoLiecc B kKamepe cropanus npurarens. CeroaHs, peajibHO, B IPOMBIILIEHHbIX
Mmacirabax, BOJOPO MPOU3BOAUTCS U3 BOJIbI IYTEM 3JIEKTpOJIM3a. 3aTpaThl Ha IPOU3BOACTBO OJJHOTO
KyOM4eCKOro MeTpa BOJI0po/ia COCTABISIOT MaKCUMalIbHO 5 KBT anekrposnepruu. [lonyuennslit Bogopoa u
KHCJIOPOJ] CTEXHOMETPUUYECKOTO cocTaBa Oy/lyT 10/1aBaThCsl HEMOCPEICTBEHHO B Kamepy cropanus [JIBC
1oJ] 1aBJieHHeM B 4 aTMoc(epsl, TaKoe AaBlIEHUE BBIJAIOT MPOMBIIIICHHBIC AeKTponu3épsl. Kak n3BecTHO,
CMeCh BOJIOPO/Ia C KHCIOPOAOM OT 5 u 10 95% ropur ¢ B3peiBoM, HO [JIBC nmeeT Tpu BOZMOXKHBIX
BapuaHTa UCKIIIOYUTH AeToHauuto. [IpuBeny camslil npoctoil npumep. Eciiu cMmeats ra3 nporas ¢
BO3/YXOM U NOJATh UCKPY, TO IPOU30MAET B3phIB, 3TO 3HAIOT Bce. Ho Takke BCe 3HAIOT, UTO TOT XK€ ra3
CIIOKOIHO TOPHUT B Ia30BOM IUIUTE, U A JyMaro, BCEM NOHATHO nodyeMy? IIoToMy 4TO OH cMenIMBaeTcs ¢
BO3/IYXOM YK€ TOJIBKO B IIPOLIECCE TOPEHUS, @ B YUCTOM BHJIE MIPOIIaH, KaK ¥ BOAOPO, HE TOpUT. POBHO TO
K€ caMoe MOXKHO OpraHu30Barh U B kamepe cropanus [ /IBC, a nanpie npou3ol €T 1o, 4TO IPOUCXOIUT B
KaMepe CropaHusl MOPIIHEBOTO JBUTATENsl (M30XOPHBIN MPOLECC TOPEHUs ), HUXKeE MbI pa30epéM moIpoOHO,
YTO TAKO€ M30XOPHBINA U U300apHBII IPOLIECCHI.

W3 onncanust uzobperenus uzsectHo, uto [ J/IBC He nmeeT BrIxiona (3aMKHYTbIN
TEPMOJMHAMUYECKUH ITUKIT), @ 3TO 03HAYAET, YTO €CIIU €CTh Kamepa CrOpaHusi, TO OHA JOJKHA ObITh 4eM-TO
3aM0JIHEHA, OHA HE MOYKET O0CTaBaThCs MyCTOM JI0 O/Ia4y TOIIMBa. Ha repBblid B3I 3TO BBIIVISINT, KakK
yAA4HOE COBIA/IEHUE TIOJIE3HOTO ¢ BBIHYkI€HHBIM. HO 3T0 Tonpko Ha nepsbii B3misaA. Cama nmpupona
TOPEHHUs, 110 3aKOHY JEHCTBYIOLIMX MAaccC, MPeIyCMaTpUBAET PallMOHAIbHOCTh HEIKBUBAJIEHTHOIO COCTaBa
roproueil cMecH (B MpUpoJIe He ObIBAET CTEXMOMETPHUECKUX COOTHOIIEHUH roproyeil cMecH), a 3To
03HAYaEeT, YTO €CJIM KaMepy CrOpaHUs 3arl0JIHUTh OJJHUM U3 KOMIIOHEHTOB PEaKLUH, TO 3TO U OyJIeT To, 0 4éM
CKa3aHO B POMAHE: «MCTOUYHUK HENCUEPIIAEMON YHEPTUM».

JIro6oii cobecennuk ods3aTenbHO ckaxkeT: «Emié pa3 ¢ aroro mecra u noapodueii». Coracen. Urax,
HAINIOMUHAIO: ABUTATENIb HE UMEET BBIXJIONA, 3HAYUT TO, YEM 3aIl0JIHEHA KaMepa Cropanus, He Oyner
BBIOPOILEHO U3 JBUTATENsI 10 OKOHYAaHUU 1IUKIa. B kamepy cropanus nmogaércsi CTporo SKBUBaJICHTHAs
HpONOpLHUS BOAOPOJA M KHUCIOPOAA. DKBUBAJICHTHBIN COCTaB (CTEXMOMETPUUYECKHM COCTAB) — 3TO 3HAYMT,



YTO M0 OKOHYaHUH XMMHUYECKOHN peaklliy MbI MTOJy4YUM TOJIBKO BOJY B BHJIE Tlapa 6e3 KaKoro-1nbo ocTarka.
Ho 1ot ra3, KoTopslii HOCTOSIHHO OyA€T MPUCYTCTBOBATh B KAMEPE CTOPaHMs, B JAHHOM CJIy4ae MbI
paccMaTpuBaeM YUCTBIA KUCIOPOJ, TOXKE 00s13aTeIbHO BCTYIUT B PEAKIIUIO, OJJHAKO IO OKOHYAHUU
IPOLIECCa OCTAHETCSA B KAMEPE CrOpaHus B UUCTOM BUE. DTO HA3bIBAETCS CMEIIEHUEM XMMHUYECKOTO
pPaBHOBECHS M0 3aKOHY JEMCTBYIOIINX MAacC, WM CIBUTOM KOHCTaHTHI. UTo 310 Aaét? JlomycTum, eciiu B
KaMepy CropaHUs MbI ITOJJAJIA OJMH JIUTP 00BbEMa TOpIoUeii CMeCH CTEXHOMETPHUECKOTO COCTaBa, a B KaMepe
CrOpaHus y»e IPHUCYTCTBYET JIBa JUTPA YACTOTO KUCIOPO/Ia, TO B CyMME MOJYUYUTCS TPU JIUTPA FrOproYeit
cMecH. A 10 3aKOHY JIEHCTBYIOIMX MacC TPU JUTPa HEAKBUBAJIEHTHOI'O COCTAaBa FOPIOYE CMECH U TPU
JUTpPa CTEXMOMETPUUECKOTO COCTAaBa UMEIOT OIMHAKOBOE YMCIIOBOE 3HAYEHUE KOHCTAHTHI paBHOBeCHs. B
pe3yibTare Mbl OJIYYUM CyMMapHYIO S3HEPIHIO TaKYIO XK€, KaK U3 TPEX JUTPOB Toprodeil cMecu
CTEXMOMETPUYECKOrO COCTaBa. Tenepb He TPYAHO MOICYUTATh, UTO €CIIH, K IPUMEPY, B TOPIOYEl cMecH
BOJIOpOJIa Oy/IeT MEHBIIIE B JIECATH pa3 110 OTHOLIEHUIO K KMCIOPOY, TO U3 OJJHOTO KyOOMeTpa BoJOpo/a, Ha
BBIPAOOTKY KOTOpOTO OBLI0 3aTpadyeHo 5 KBT anexrposnepruu, Ha [ JIBC mMbl momyuum npumepHo 20 kBt
anekTpo3Hepruu ¢ yuétom suTpormu u odmiero KIIJ[ aeurarens. [JIBC — 310 T0, 0 4éM roBOpmIi repoit
poMaHa « TaMHCTBEHHBIN OCTPOBY.

CeroaHsi, B Hauase J1BajlaTh NEPBOrO BeKa, BCE MUPOBOE COOOIIECTBO BCEPhE3 03a00UEHO
SHEProdKOJIOTUUECKOM CUTYyalllel Ha Hallel TuianeTe. B psnge ciydaeB 3Ta 03a004€HHOCTD MEpPepacTacT B
[IaHUKY, ITIaBHBIM 00pa30M, TaKoe IPOSBISIETCS B OJIMTApXUUECKOH cpesie ctaporo cseta. JloctaroyHo
MPUBECTH MIPUMEP BbICKa3bIBaHUsI JlopAa Yuibsima Pric-Mor, ObIBIIIETro IIaBHOTO peIaKTopa JOHIOHCKOM
razetsl «Talimcy, oTHOcuTENbHO Oynyiero mupa. I1o ero cioBam, MUp CTaHET COBEPLIEHHO HOBBIM, MHBIM
MHUPOM, B KOTOPOM 95 MPOLIEHTOB JIt0fiei He mody4yar BOoOIIe HUKAKOTo 00pa3oBaHus, a BC€ O0rarcTBo
OyzneT co3aaBarbcsl HE 0oJiee YeM IATHIO IPOLIEHTAaMU HACENIEHUs], CUAIINM Ha OCTPOBaxX U
pacnpeAensonM HHPOPMALIHIO «30JI0THIM MIULTHApAoM». BOT To, K ueMy npuBena Ta JoKHas
«TIpoTUCcHas UcTHHaAY: «EcTh HEPTH — ecTh cBeT U Teruio. Het HedTu — HeT cBeTa u Teriay.

He nydmm o6pa3omM oOCTOAT Aena ¥ B MUPOBOM HaydyHOM cooOriecTBe. Eciu onmurapxoB MOxKHO
KaK-TO TOHSTh, TO C YUEHBIX OyZIeT 0COOBIi CrIpoc OyAyIInX MOKOJICHUH 3eMIISIH 33 TaKUE TITYIbIe IPOESKTHI,
KaK yIpaBJsieMblil TEPMOSIIEPHBIA CHHTE3, KOTOPBIN OyAeT JaBaTh TEIUIO AJIS TOTO K€ MapOBOTO KOTJa, WK
IPOEKT IO JJOCTABKE HA 3EMJIIO «UyHO-TOILIMBa» U3 Heap JIyHbI, MK IPOEKT NepeceeHus 3eMIISIH Ha
Jpyrue mianetsl. 1 3To mputom, 4To Ha 3eMJIe HAJIMIIO HENCUYEePIIaeMble 3arachl BOJIBI KaK ChIPbS JIS
NOJTyYEHUS BOAOPOA JUIsl BOAOPOAHON SHEPIeTUKH.

[Tapagokc cOCTOUT B TOM, UYTO MUPOBasi HAyKa HE UMEET CUCTEMHOTO MOAX0/Ja K HAYYHBIM 3aKOHaM U
OTKPBITHUSIM, OIINOKAa MUPOBOM HAyKH COCTOUT B TOM, YTO JIFOOOM OTKPBITHIM U MPOMMCAHHBIA HAay4YHbII
3aKOH TpeOyeT 0CO3HAHUS BHYTPEHHEH, MPUKIIaTHON CYIIHOCTH MPOMHUCAHHBIX 3aKOHOB. [IpuBeny numib
onuH nipumep. OCHOBHOM 3akoH TepMmoxumuu ycranosiieH [LU. I'eccom B 1840 roay, u oHa M3 OCHOBHBIX
(bopMYyNHPOBOK 3aKOHA TIIACUT: 05 08YX NPAKMUUECKU BANCHBIX NPOYECCO8 — U30XOPHO20 U U300APHO20 —
menyioma npoyecca (meniogou dQgexm xumuueckou peakyuu) npuodpemaem ceoicmea QyuKyuu
cocmoanuay. (BeieneHo MHOM — ABT.) DTO CIECTBUE MEPBOTO Havajaa TEPMOAMHAMHUKHI COCTABISET
TEOPETUUECKYI0 OCHOBY TEPMOXUMUU. Bbl moHnMaete, o uéM roBoput 3T1oT 3akoH?!! TensioBoii 3¢pdexT
XHMHMYECKOH peakuuu ecTh (PyHKIUS COCTOAHMS npouecca. Ho Beap peakius B3auMOIEHCTBUSA
BOJIOPOJIA C KUCIIOPOIOM 0OpaThmasi, T. €., OJHOBPEMEHHO UIYT U MpsAMas U oOpaTHasi peakiiu, a mpoIecc
IpeKpamaeTcs TOIBKO TOT/a, KOTJia CKOPOCTH MPSMOi U OOpaTHOM peakiy ypaBHSIOTCS. Tora BOZHUKAeT
BTOpO Bonpoc. YTo MpOM30MIET, €CIM XUMHUYECKOE paBHOBEcHE He HacTynaeT? Ha 3ToT Bonpoc gaér
HOJTHBIN OTBET 3aKOH JEHCTBYIOLIUX Macc.

A Terneps opoOHEH 0 3aKOHAX.

XuMHUecKasi peakius Kak MpoIecc 3aKII0YaeTcs B pa3pbiBe OJHUX M 00pa30BaHHUH JAPYTHX CBs3EH,
MO3TOMY OHa COTIPOBOXK/IAETCS BbIICJICHUEM WJIH MOIVIOIMIEHUEM SHEPTUH, U €CJIH 3Ta peakiius oopaTumas,
TO OUEHb Ba)KHO, UTO XK€ U3 3TOTO cieayeT? A U3 3TOro cielyeT Apyroil BaKHEHIINM 3aKOH XUMUYECKON
TEPMOJUHAMUKH, 3aKOH JIEHCTBYIOLIUX MACC: «CKOPOCTh XMMHU4Y€CKOM peakuuu npsaMo
NPONOPUHOHAIBHA IPOM3BEACHUI0 KOHIEHTPALMI pearnpyoImX BemecTB». 3aKoH JeHCTBYIOIIMNX
Macc, YCTaHOBJIEHHBIN HOpBeKCKUMH Yu€HbiMH K. I'ynbaoeprom u I1. Baare B 1864—67 1T., B XUMHUYECKOH
KUHETHUKE TI03BOJISIET COCTABIATh KHHETUUECKHE YPAaBHEHUS, @ B XUMUYECKON TEPMOJIMHAMUKE — ONPEAEIATh
MOJIO)KEHUE XUMUYECKOTO PAaBHOBECHS. DTOT BAKHEUILINN 3aKOH XUMUYECKON TEPMOIMHAMUKHU TPYIHO
HOHATH Hecrienuanucty. Ero coBpemenHast hopMyaupoBKa CKIIQABIBAIACH MIOCTETIEHHO, ¥ IOATOMY OH
BOILIEN B HAYKY CPaBHUTEIBHO MO3AHO. biin3kue Kk 3akoHY AeMCTBHUS Macc MU COAEPKAIKCh yke B paboTax



K.JI. beptome B Havasie 19 Beka, HO JJIs1 OKOHYATEIbHON (hOPMYIUPOBKH 3TOTO 3aKOHA MTOHATOOMIIOCH emé
NOJIBEKA HANPSKEHHBIX TUCKYCCH.

J171s1 MOHMMaHUS 3TOTO 3aKOHA COBEPIIEHHO HEOOXOAMMO YTOUHUTH, YTO TAKOE CKOPOCTh
XUMHUYeckoil peakiuy. CKOPOCTh XUMHUYECKOH peaKuy XapaKTepu3yeTcsi i3MeHeHHeM KOHLIeHTPauuu
pearupyroumux BemecTs (MM MPOAYKTOB PeaKkunu) 32 eIMHUIy BpeMeHHu. Ha ckopocTh XUMHYECKOI
peaxIy BO3ICHCTBYIOT TPH OCHOBHBIX BHEITHHUX (aKTOpa: TEMIIEPATypa, IaBICHNUE U KOHLIEHTPAIIHSI
pearupyrouux BeIecTB, KOTOPbIE U ONPENesaIoT pe3yabTar nporecca (TerioBoi agdext). Bee atu
CJIO)KHBIE TEPMOXMMHUYECKHE MTPOLIECCHI MPOTEKAIOT 0 3aKOHY JeHcTByIoIMX Macc. [IpuBeny camblii
HaJISAHBIA TpUMeEp: I razoobpasHoi cucteMbl 2H, + O, = 2H,0 umeeM B 1eBo# yacTu ypaBHEHUS 3
MOJIEKYJIbI, B TIpaBOil — 2 MOJIEKYJbL. B ciiyyae eciu B TEpMOXMMHUUYECKOI cCTEME BECh BOJISIHOM map
pa3IoXKUIICS Ha BOAOPOA U KUCIIOPO/, TO cucTeMa 3aHuMaia 0bl 3 00bEMa, a eciu Obl pacmajia COBCEM He
0bL10, TO 2 00BbEMa. Takum 00pa3oM, pu NOBBILIEHUH JaBJICHUS paBHOBECHE OyJIET CMELIAThCsl B CTOPOHY
o0pa3oBaHMs BOASHOTO Mapa, T.€., €T0 OTHOCUTENIbHAS KOHIIGHTPAIHs BO3pACTaeT (BbIAENSAETCS OONbIIOe
KoJM4uecTBO Tera). Ho mo 3akoHy AelcTBHS MacC COOTBETCTBEHHO YCKOPSETCS UAYIIEE C YBETUUEHUEM
00bEMa pa3ioKeHHe BOJISTHOTO Mapa Ha AJIEMEHTHI, ¥ TaK JI0 TeX MOp, MOKa CO3/1aBaeMOe CaMOi CHCTEMOil
JTaBJICHUE CTaHET PaBHO MPOU3BOAMMOMY Ha HEE U3BHE.

Jlanee, ocHOBHas popMyIUpOBKa 3akoHa [ ecca: TemaoBoii d3pPeKT peakuuu, NpoTeKaloileid npu
NOCTOSIHHOM /IaBJICHMHU HJIM NOCTOSIHHOM 00bEMe, He 3aBMCHUT OT IYTH PeaKkluM, a onpeaeisiercs
TOJIbKO COCTOSIHHEM HCXOJAHBIX BellleCTB U NMPOIYKTOB PeaKkIHM.

TensioBoii 3¢ (peKkT H30XOPHOH peaku paBeH NPHPAILIECHUI0 BHYTPeHHell JHepruM cCucTeMbl:
Ov=4U.

TenuioBoii 3¢ dpexT M300apHOIi peakuMu paBeH NPUPALIEHHUIO JHTAJIBINM cucTeMbl: Qv =A4H.

N30xopHbIi pouecc — ropeHue MNpu NOCTOssIHHOM 00béMe V = const.

N300apHbIii nponecc — ropeHne NPy NOCTOSIHHOM JaBJIeHMH P = const.

OcMBbICTIEHNE 3TUX 3aKOHOB MO3BOJISIET MTOHSTh, YTO OOpaTUMasi XUMUYECKasi PeaKIIHs
B3aMMO/IEWCTBHS YHCTOTO BOAOPO/AA U KUCIOPOAA €CTh PUPOIHBIM HCTOYHUK HEMCUEPIIAEMOM SHEPTUU.
[Tpu ycrnoBuu 00y31aHus CMEIEHUSI XUMUYECKOTO PABHOBECHS IO 3aKOHY JIEHCTBYIOIUX MaccC, Mbl
HOJYYUM MCKYCCTBEHHBIM HCTOYHMK HEMCUEPIIAEMOM SHEPTUU.

Ha npakTtuke nmporecc ropeHust 00s3aTeIbHO MPOUCXOAUT CO CMEIIEHUEM XMMHUECKOTO PaBHOBECHS
10 3aKOHY JICHCTBYIOLINX MaccC: TOPSAT JIM B TOIIKE APOBA WM KAMEHHBIN yrojb, TOPUT JIU TOILUIMBO B
PEaKTUBHOM JIBUTATEJNE, CTPETSAET JIU OTHECTPETHHOE OPYKHE — BO BCEX ITUX CIIydasiX paBHOBECHE
cMmelaercs BrpaBo. Eciin paccMaTpuBaTh TopeHue IpOB B TONKE ME€YH, TO YBEIMUEHUE TEMIIEPATyphI
TOPEHUS MTPOUCXOUT 3a CUET MHTEHCUBHOCTH TATH BO3JlyXa 4Yepes3 MOJAyBajo, a MOBLIIICHNE TEMIIEpaTyphl,
B CBOIO OY€pE/b, YBEIINUMBAET CKOPOCTh XUMUYECKON PEAKIIMH — 3TO M300apHbIi nporecc. Tak Ha MpaKkTHUKe
MOYKHO BHJIETh 3TH 3aKOHBI B AeWCTBUU. UTO KacaeTcs peaKTUBHOTO JABUraTelis, TO TYT Ha JIUI0 U30XOPHBIN
IPOLIECC, KOTOPBIN 1aéT 3HAUUTENBHO OOJIbILIE SHEPTUH, U OOYCIIOBIEHO 3TO OOJIBIINM CMELIEHUEM
XMMHUYECKOTO PaBHOBECHS OT MPOIOIKUTEIFHOCTH U30XOPHOTO Tpoliecca.

T'oBopsi 0 cMeleHnH XUMHUYECKOTO PABHOBECHSI, HEOOXOIMMO OTAEIHHO YASIUTh BHUMaHUE
nsuratennto BHyTpenHero cropanus (JIBC). [IBaanareiii Bex 0611 BekoM JIBC. Tlepssrii JIBC 0b11
ckoHcTpyupoBaH 3. Jlenyapom B 1860 roay, 1 ¢ TeX Op 3TOT ABUTATENb [TOJHOCTHIO 3aBIae] yMaMu
CUJIBHOH MOJIOBUHBI Y€JIOBEUYECTBA, OTTECHUB Ha BTOPOE MECTO Jake opyxue. Takasi HomyaspHOCTh
aBTOMOOWJISI BIIOJIHE OIpaBJaHHa: MPEX/Ie BCEro, 3T0 OOJIbIIasi MOIIHOCTh M COYETaHNUE BBICOKOM CKOPOCTH
¢ kombopToM. UTo MOXKET OBITh MPUIATHEN TOTO, KaK OT JIETKOTO HAXKaTUs Ha Meaib akceIepaTopa Thl
OpraHMYECKH OIIYIIAEHIb MOIIb MHOXKECTBA JIOIIAANHBIX CUJI, TOJIBJIACTHBIX TBOEH Bose?

Ho Maso kto 3Haet, oTKyza peaqbHo O0epETcs 3Ta MOIIHOCTh, Pa3Be UTO, TOIHKO KOHCTPYKTOPBI STUX
nsurarteneil. B JIBC ucnonb3yercs xuMmuueckasi 3HEprusi TOIUIMBA, CTOPAIOIIEro HEMOCPEICTBEHHO B
paboueil ToJI0CTH CO 3HAYUTETHHBIM CMEIIEHHEM XHMHUECKOTO PaBHOBECHS, YACTh 3TOU SHEPTUU
npeoOpasyercs B MEXaHMUYECKYIO IHeprui0. Jl0CTaTOYHO CpaBHUTH TEMIIEpaTypy TOpeHHs OEH3MHA Ha
OTKPBITOM BO3IyX€e, YTO cocTaBiseT mpumepHo ??? °C (u300apHbIii Ipolecc), U TeMIepaTypy IUIaMeH! B
KaMepe CropaHusi ABUraressi, koropas cocrasisget ??? °C. 310 pe3ylbTaT CMENICHUS! XMMHUYECKOTO
paBHOBecHsl (M30XOPHBII MpoIlecc) B Kamepe cropanus asurarens. Ho Bce 9T sipkue npakTH4ecKue
JI0Ka3aTeNbCTBA PabOTAIONINX 3aKOHOB TEPMOXUMUHU M TEPMOJMHAMUKHN HE MOOYMIN YIEHBIX B 3TOU
00J1aCTH K CO3aHUI0 BOJOPOIHOTO JIBUTATENs, THUITA NpeayiokeHHoro nzooperenus ' MIPOJIBUTATEJIb
BHYTPEHHEI'O CT'OPAHU L. [Touemy? Ckopee Bcero, BOIpOC 3TOT PUTOPUUECKUMA.



B 2003 rony ctpanbl — ydacTHUIE «bonbiioi BocbMEépku» (G8) mocTaBuIu BOIpoC O
HEOOXOUMOCTH HaJaKUBAHHUS MEX/TyHApPOIHOTO COTPYAHUYECTBA ISl H3YYEeHHUs TIPoOIIeM BOAOPOTHON
sHepreTukH. [lepexos k peaabHON BOIOPOIHOM SHEPreTHUECKOi cucTeMe B Hanboliee pa3BUTHIX CTpaHaX
MUpa Hayajcs B Ha4yaJjie ABaLATh epBOro Beka. Tak, SAnoHus BbAEIMIa YeThIpe MIJUINAP/IA AOJJIapOB Ha
pUOOpETEHNE BCEX BOJOPOIHBIX dHEpreTHUecKux TexHonoruit 10 2020 roga. B EBpone Ha HayuHbIe
UCCJIEZIOBAHUS U pa3padOTKU B 007aCTH BOJOPOIHOM SHEPTETUKHU TUIAHUPYETCS IOTPATUTH MSTh
MUJLTHAPJIOB JTOJIAPOB.

[IpaButensctBo CHIA BbIenwio 1,7 Musuinapia A01apoB Ha KOMMEPLIMAIU3aLMI0 TPAHCTIOPTHBIX
CPEICTB Ha BOJAOPOAHBIX TOIJIMBHBIX dJIEMEHTAX, a Takke 1,2 MuIIIHapAa 10/U1apoB Ha MIPOU3BOACTBO
BoJIopoJia u3 yrs 6e3 amuccuu CO,.

K coxanenuro, Moyt Bce HayyHbIE Pa3pabOTKH 1O BOJOPOJHON SHEPTETUKE CBA3AHBI C pa3pabOTKON
BOJIOPO/IHBIX TOTUTUBHBIX JIEMEHTOB. HO 3TO MpuMepHO TO ke camoe, YTO M COJTHEYHBIE 0aTaper, TOITOMY
OHH HE MOTYT COCTaBUTh KOHKYPEHIIUIO Jja’ke OPIIHEBOMY IBUTaTeNto. [IpuBoXKy npumep opuinaibHoi
OLIEHKU POCCHIMCKUX YUEHBIX, 03ByYCHHOH B HAy9HOM Kade 1Mo nmpodieMaM BOJOPOAHOM dHEpreTUku 15 mast
2007 r. B Cankt-IletepOypre B pamkax mpoBogumoro ¢onaom Jmutpus 3umMuna «JluHacTus GectuBas
«JIHM HayKm».

«Yepes nonmopa 2o0a, - coeopum C.A. [ ypesuu, - Mvl nianupyem coeiams MaieHbKull UCOYHUK
SHepeuu MOwHoOCmoio 2 Bm (3mo cmonvko, ckonvko nompebdisem moounvhsiil menegon). On 6yoem
PAzMepoM € aKKymMynamop MoounbHo2o meinegona. M nadeemcs, umo snepeemuieckas eMKoCmy y He2o
06yoem bonvute, yem y CO8PEMEHHbIX AKKYMYIAMOPOBY.

«Kaoicooii snepeemuxe — ceoe epemsi, — noovimodxcun B.JI. Tymanos. — Booopoonas swepeemuxa npudem Ha
cMeHy yane8000pooHoll 20e-mo depes 40-50 nem. Toeoa ona cmodxcem pewums npooiemvl YOaieHHbIX
Dpecuon08, Kyoa He 00MALUBAIOMCSL TUHUL IIeKMPOonepeoad.

«Booopoonas npocpammay, ee cmpameeus u makmuxa, pacnucana 0o 2015 2ooa. Ha 2007-2008 e.
3anaanuposar 6rodcem 6 pazmepe 80 man. oonnapos, 0o 2015 2ooa byoem nompauero ewe 500 M.
odonnapos, Ha credyiouem amane - Ha nepuod 2009-2012 z.2., a 6 danvuetiuem Ha nepcnekmugy 00 2020 e.—
Yoice HeCKOIbKO MUTLIUAPOOS O0LNapos. Bcé onpedenumcs pulHOYHOU cumyayueti U NPpaguibHOCHbIO
nocmpoenust obuznec-cmpamezuu HUK HOII. A umo kacaemcs opueunaibHulx mexnono2utl, mo 8 6asze HUK
HOIT ux cecoousn 130.

[Ipennarato onuH U3 NpuMepoB olieHKH yuéHbIMU npoekra ['JIBC:

Komnara: 14(M), BH. Tenedon: 5784.

Tenedon: 3330554.

Cubupckoe otaenenne PAH - UHCTUTYT HEOpraHMYECKOW XUMUHU.

Bo Bpems nepBoro KoHTaKTa OH OOOEIIal IEpeHANIPaBUTh BOIIPOC IPYTUM SKCIIEPTaM, €CIIM CaM He
CMOXeT pa3o0parbcs.

3aKJIIoueHHe ero CIeAyolee:

«9mo uzobpemeHnue Hocum ghyHoameHmanbHslli meopemudeckuil xapakmep. Eciu u ecmv npeomem
usobpemenus, mo 00 NPAKMUYECKOU peanuzayuul, Xoms Ovl, ICKU3HO20 NPOEeKma 01 08Ueames
NPUHYUNUATILHOL HOBOU KOHCIMPYKYUU HYHCHBL OeCAMUNEMUSL. »

VY3konpo¢uibHbIE 3KCIIEPTHI B JAHHOM 00JIaCTH B UHCTUTYTE, Tae rymeHoB paboTaer,
OTKa3bIBAIOTCA AK€ PacCMaTPHUBATh, IOTOMY YTO CUUTAIOT, YTO OH HEOP(PEKTUBHO TPATUT HA HETO BPEMSI.

C1oB HeT, Tako€ MOYKHO OBIJIO CKa3aTh OTHOCUTEJIBHO MOPILHEBOIO JIBUraTens emé B KoHle 19 Beka,
Ho cerogus!!! Kak roBoputcs, «y crpaxa ma3a Benuku». [Ipoekt ['/IBC HacTOIBKO MPOCT, YTO HUKTO B ATO
MIOBEPUTH HE MOXKET. B 3TOM MpoekTe HET HUYEro HOBOT'O, TOJIKO CaMa KOHCTPYKIIMS, & BCE OCTAIbHOE
HayKe U3BECTHO.

B 10 xe Bpems, npoekt TOKAMAK (ymnpaBnsieMblii TEpMOSIEPHBIN CUHTE3) HUKOTO HE yraeT U He
Bo3MmymaeT. [IpuBeny Tonbko ABa hakTopa, HaJ KOTOPHIMU MOXKHO ObLIO ObI 33yMaTbcst YUEHBIM: a)
HEBEPOSTHAs! CIIOKHOCTb MPOEKTA, 0) CTOMMOCTh IpoeKTa. MeX 1y TeM, HCTUHA INIACUT: «BCE TEHUATIbHOE
IPOCTOY.

[Touemy I'’/IBC MOXHO cuMTaTh U/1€aJIbHBIM JBUTATEIIEM:

«  wmakcumanbsHbii KIT/1 80-85%;

*  HCKYCCTBEHHBIM HCTOYHHUK HEHCUEPIIAEMOM YHEPTUU;
¢ DKOJOTMYECKH COBEPIIEHHO YHCTHIN;

e TEXHOJOTHUYEH.



OcHOBHBIE IPAKTUYECKHUE IPEUMYILIECTBA OT NIEPEXOAA MUPOBOM SHEPTETUKH K peabHON
BOJIOPOJIHOM 3HepreTHke ¢ BHeApeHueM 1 /IBC:
¢ BO300OHOBIISIEMBIN HCTOYHUK SHEPIUH;
s MHMHHUMaJIbHas c€0ECTOMMOCTD JIEKTPOIHEPTUH;
¢ OTHajeT HeoOXOAUMOCTb IN0OATBHBIX YIHEPTOCETEN U TEIIOCETEH;
*  BO3AYLIHBIN, KEJIEC3HOIOPOKHBIN, BOJAHBIN U IIOJBOIHBIN TPAHCIIOPT NEPEUIET HA ABTOHOMHYIO
IEKTPOTATY ¢ HEOTPAHUYEHHBIM 3aIIaCOM XOJIa.
JlerkoBoii U Tpy30BOil aBTOTPAHCHIOPT JTOJIKEH MOJIHOCTBIO IEPEUTH Ha ANEKTPOTArY ?77(BapUaHThl).
ITpoekty I'JIBC Het anbTepHaTUBbI!

HYDROGEN ENERGY AS AN
ALTERNATIVE TO OIL AND GAS

Modern energy is oil. If there is oil, there is light and heat. If there is no oil, then there is no light or
heat.

Of course it is possible sometimes to use a wind-driven generator for a trifle purpose, or to warm up
water in a swimming pool by the sun energy. But if it goes about serious power consumers such as
megacities with the industrial enterprises, the only oil competitor is atomic energy. But even if the mankind
overcomes fear of a new Chernobyl or Fukushima, even then it is difficult to find an alternative to oil
products to substitute them in automobiles and particularly as airplane fuel. Approximately so a well
educated contemporary person thinks, especially if he considers himself a cool pragmatic recognizing an
absolute imperative of the market based on energy. What is surprising Jules Verne was the first to mention
hydrogen as potential fuel and energy carrier in his novel «The Mysterious Island» in 1857.

«- What fuel will replace coal?

- Water, - the engineer responded.

- Water? — Pencroft asked again.

- Yes, but the water separated into components, - Syrus Smith explained. - Undoubtedly, it will be
done using electric power. The day will come, and water will replace fuel. Hydrogen and oxygen, of which it
consists, will become a powerful inexhaustible source of heat and light that coal is very far from!»

It is difficult to overestimate this really prophetical statement of the science-fiction writer of that time.
Most likely Jules Verne heard about by then already known Hess's law, it is simply difficult to believe in
another version. However the paradox is that today there are more competent people on the planet and many
experts in the field of physical chemistry, but nobody even considers the possibility to use water as a
powerful inexhaustible source of heat and light as the hero of the novel proposed. The matter is that the
HYDRAULIC ENGINE of INTERNAL COMBUSTION (HEIC) patented in Russia is what the science-
fiction writer forecast in the faraway 1857. To remain within the limits of a genre it is necessary to explain
popularly, first of all the thermodynamic process occurring in the engine combustion chamber. Nowadays
hydrogen is commercially produced from water by electrolysis. Production cost of one cubic meter of
hydrogen makes up as much as 5 kW of the electric power. The received hydrogen and oxygen of the
stochiometric composition can be directly supplied to the combustion chamber of HEIC under pressure of 4
atmospheres because such pressure is typical for industrial electrolytic cells. As is known, the mix of
hydrogen and oxygen in proportion from 5 to 95 % burns with explosion, but HEIC has three possible
variants to exclude detonation. The following is the simplest example. If propane is mixed with air and a
spark is introduced into mix the explosion will occur, and everybody knows about this fact. But also it is
known, that the same gas easily burns in a gas cooker, and it is clear why. Because it mixes with the air only
in the process of burning, and in the pure state the propane, as well as hydrogen, does not burn. Exactly the
same can be obtained in the chamber combustion of HEIC, and further the same will happen that occurs in
the combustion chamber of a piston engine (isochoric burning process). Below the difference between
isochoric and isobar processes will be discussed in detail. From the invention description it is known, that
HEIC has no exhaust (closed thermodynamic cycle) and it means, that a combustion chamber should be
filled by something, it cannot remain empty before fuel is supplied. At first sight it looks as a successful
coincidence of useful with forced. But it is only at first sight. The mechanism of burning under the law of
mass action provides rationality of nonequivalent composition of a gas mixture (in nature the stochiometric
ratio of gas mixture does not exist) and this means, that if the combustion chamber is filled with one of the
reaction components mentioned in the novel: «a source of inexhaustible energy» will be obtained. Any



interlocutor will require: «Once again from this place and give your reasonsy. I agree. And so, I would like
to remind this engine has no exhaust, this means what the combustion chamber is filled with will not be
thrown out from the engine when the cycle is over. In the combustion chamber hydrogen and oxygen is
supplied in strict equivalent proportion. The equivalent composition (stochiometric composition) means that
after the chemical reaction is over we will receive only water in the form of steam without any residue. But
the gas which will be constantly present in the combustion chamber, in this case pure oxygen, will
necessarily enter the reaction, but after the process is over it will remain in the combustion chamber in the
pure state. It is called shift of chemical balance under the law of mass action or constant shift. What is the
result? Let us assume that we supply one liter volume of a gas mixture of stochiometric composition to the
combustion chamber, and in the combustion chamber two liters of pure oxygen are present it makes total
three liters of a gas mixture. And under the law of mass action, three liters of gas mixture of nonequivalent
composition and three liters of stochiometric composition have the identical numerical value of a balance
constant. As a result we will receive total energy as from three liters of a gas mixture of stochiometric
composition. Now it is not difficult to calculate if, for example, in a gas mixture, there is ten times less
hydrogen as compared to oxygen then from one cubic meter of hydrogen for which production 5 kW of the
electric power was consumed in HEIC we will obtain about 20 kW of electric power with the account of
entropy and the general efficiency of the engine. HEIC is what the hero of the novel «Mysterious Island»
spoke about.

Today, at the beginning of the twenty first century the entire world community is seriously concerned
with energy and ecological problems on our planet, in some cases this concern develops into panic, mainly,
such is demonstrated by oligarchs of the Old World. It is enough to quote as an example the statement of
Lord William Rismog the former editor-in-chief of the London newspaper «The Times» concerning the
future of the world. As he said, the world will become absolutely new, other world in which 95 percent of
people will not get any education, and all wealth will be created by no more than five percent of the
population sitting on islands and distributing the information «gold billion». This is the result of the
copybook truth: «If there is oil, there is light and heat. If there is no oil, then there is no light or heat».

In the world scientific community the situation is not much better. If it is possible to understand
oligarchs somehow the scientists will be responsible to the future generations of mankind for such silly
projects as controlled thermonuclear fusion which will give heat for the same steam boiler, or the project to
deliver «a miracle fuel» from the moon to the earth, or the project of the earth dwellers migration to other
planets. And this is when the earth possesses inexhaustible resources of water as raw material to obtain
hydrogen for hydrogen power engineering. The paradox is that the world science has no systematic approach
to the scientific laws and discoveries. An error of the world science is that any discovered and registered
scientific law demands internal comprehension of its applied value. Here is only one example. The main law
of thermal chemistry; it was discovered by G. Hess in 1840, and one of the basic formulations of this law
states: For two practically important processes - isochoric and isobaric - heat of the process (thermal effect
of chemical reaction) acquires properties of a function of state. This is the consequence of the first
fundamental of the thermodynamics and is a theoretical basis of thermal chemistry. Do you understand what

this law is about!!? The thermal effect of chemical reaction is function of the process state. But after all
the reaction of interaction between hydrogen and oxygen is reversible, i.e. simultaneously both direct and
back reactions take place, and the process stops only when the velocities of the direct and back reactions
equal. Then there arises the second question. What will happen if chemical balance does not occur? The law
of mass action gives an answer to this question.

And now more details about laws.

Chemical reaction as a process consists in rupture of some connections and forming new ones,
therefore it is accompanied by emitting or absorption of energy and if this reaction is reversible it is very
important to know, what is the consequence? And from this the other major law of chemical
thermodynamics follows, the law of mass action: the velocity of chemical reaction is directly
proportional to product of reacting substances concentrations. The law of mass action established by the
Norwegian scientists C.Guldberg and P.Waage in 1864 - 1867 allows developing kinetic equations in
chemical kinetics and defining position of chemical balance in chemical thermodynamics. It is difficult to
understand this main law of chemical thermodynamics for not a specialist. Its present expression was
developing gradually and it has been introduced into science rather recently. Ideas close to the law of mass
action can be found in works by C.L. Berthollet at the beginning of the 19th century, but the final wording of
this law needed half of a century of the intense discussions. To understand this law it is absolutely necessary



to specify what the velocity of chemical reaction is. The velocity of chemical reaction is characterized by
the change in concentration of the reacting substances (or reaction products) for a time unit. The
velocity of chemical reaction is influenced by three basic external factors: temperature, pressure and
concentration of reacting substances. These define the result of the process (thermal effect). All these
difficult thermal chemical processes proceed under the law of mass action. Let us consider an example for
gaseous system:

where there are 3 molecules in the left part of the equation and 2 molecules in the right part. In case in
a thermochemical system all water steam decomposed into hydrogen and oxygen the system would have 3
volumes and if decomposition does not occur at all then 2 volumes. Thus, at increase in pressure the balance
will shift towards formation of water steam, i.¢. its relative concentration will increase (considerable amount
of heat is generated). But under the law of mass action decomposition of water steam into elements
accelerates going together with an increase in volume and continues until pressure created by the system
itself becomes equal to the pressure acting from outside.

Further, the basic formulation of the Hess’s law goes: the thermal effect of reaction proceeding at
constant pressure or constant volume does not depend on the reaction direction and is defined only by
the state of initial substances and reaction products.

The thermal effect of isochoric reaction is equal to an internal energy increment of the system:

Qv =AU Qy =AU

The thermal effect of isobar reaction is equal to an enthalpy increment of the system:
Q,=4AH Q, =AH

Isochoric process is burning at constant volume V = const

Isobar process is burning at constant pressure p = const

Considering these laws enables to understand that a reversible chemical reaction of interaction
between pure hydrogen and oxygen is a natural source of inexhaustible energy. Under condition of the
chemical balance shift restraint under the law of mass action we can obtain an artificial source of
inexhaustible energy. In practice burning process necessarily occurs with the shift of chemical balance under
the law of mass action, no matter whether wood or coal burns in the furnace, fuel burns in the jet engine, or
whether the fire-arm shoots, in all these cases balance shifts to the right can be observed. If to consider
burning of fire wood in a furnace the increase in temperature of burning occurs due to the intensity of air
draught through the ash hole and temperature growth, in turn, increases the velocity of chemical reaction. It
is isobar process, so it is possible to see these laws in operation. As for the jet engine isochoric process
which generates much more energy can be observed, and it is caused by a considerable shift of chemical
balance from duration of the isochoric process. Speaking about shift of the chemical balance it is necessary
to pay special attention to an internal combustion engine (ICE). The twentieth century was a century of ICE.
The first ICE was designed by J. Lenoir in 1860 and since then this engine has completely won the minds of
the «strongest half of the mankind», even pushing weapons to the second place. Such popularity of
automobile is quite clear, first of all, it is high capacity in combination with high speed and comfort — there
is nothing more pleasant than to press a pedal of an accelerator easily and feel how many horse powers obey
your will. But very few people know where this capacity is derived from, may be only designers of these
engines. ICE uses chemical energy of the fuel which burns in a chamber with a considerable shift of the
chemical balance. A portion of this energy is transformed into mechanical energy. It is appropriate to
compare the temperature of gasoline burning in open air which is approximately isobar process and the
flame temperature in the combustion chamber of the engine which is the result of the chemical balance shift
- isochoric process. But these bright practical proves of thermal chemistry and thermodynamic law
performance did not induce scientists in this area to create the hydrogen engine of the type offered in the
invention HYDRAULIC ENGINE of INTERNAL COMBUSTION. Why? Most likely, this question is
rhetorical.

In 2003 the countries - participants of "G8" raised the question about necessity of international
cooperation to study problems of the hydrogen energy. Transition to an actual hydrogen power system
started in the most developed countries of the world at the beginning of the twenty first century. So, Japan
allocated four billion dollars for acquisition of all hydrogen power technologies till 2020. In Europe it is



planned to spend five billions dollars for scientific research and development in the field of hydrogen power
engineering.

The government of the USA allocated 1.7 billion dollars to commercialize vehicles on hydrogen fuel
elements, and also 1.2 billion dollars to manufacture hydrogen from coal without CO, emission.

Unfortunately, almost all scientific developments concerning hydrogen energy deal with working out
hydrogen fuel elements, but it approximately the same as solar batteries, and therefore they cannot compete
even with the piston engine. Here is an example of an official estimation of problems of hydrogen energy
made by the Russian scientists in a scientific cafe May 15, 2007 in St. Petersburg within the frames of
festival «Days of science» arranged by fund «Dynasty» (Dmitry Zimin).

«In one year and a half, - S.Gurevich said, - we plan to make a small energy source with the capacity
of 2W (it is an amount a mobile phone consumes). It will be the size of the mobile phone accumulator. Also
we hope that its power capacity will be higher than of modern accumulatorsy.

«To each power — its time, - V.Tumanov summed up. - The hydrogen energy will replace hydrocarbon
energetics somewhere in 40-50 years. Then it will be able to solve problems of the remote regions where
transmission facilities do not reachy.

«The hydrogen programy, its strategy and tactics, is planned till 2015. For 2007-2008 the budget of
80 million dollars is planned, till 2015 it is planned to spend 500 million dollars more and further till 2020
some billions of dollars. Everything will depend on market situation and correctness of NIC NEP business
strategy. As for original technologies there are 130 of them in the data base of NIC NEP at present.

I offer one of an example of HEIC estimation by scientists.

Room: 14 (M), internal phone: 5784

Phone: 3330554

The Siberian branch of the Russian Academy of Sciences, Institute of Inorganic Chemistry.

During the first contact the person promised to redirect the project to other experts if he himself fails
to understand.

His conclusion was the following.

This invention is of fundamental theoretical nature. Even if there is subject of invention, it will take at
least decades before practical implementation of a draft project for the engine of the principally new design.
Narrow specialized experts in the area at the Institute where the above mentioned person works

refused even to discuss the project because they feared to spend their time inefficiently.

It is too lovely for words. May be such approach was possible concerning the piston engine at the end
of the 19th century, but today!!!! As they say, "fear takes molehills for mountains". HEIC project is so
simple, that nobody can believe in it. In this project there is nothing new except a design, and all the rest is
known to a science, everything.

At the same time the project of controlled thermonuclear fusion does not frighten anybody and does
not trouble. Two more facts for the scientists to think over: 1) incredible complexity of the project, and 2)
project cost. The truth goes: «Everything great is simple».

Why is it possible to consider HEIC as an ideal engine?

- Maximum efficiency is 80 - 85 %

- An artificial source of inexhaustible energy

- Ecologically absolutely pure

- Highly technological

The basic practical advantages of the world power engineering transition to actual hydrogen power
engineering due to introduction of HEIC are:

- A renewed energy source

- Minimum cost price of the electric power

- Global transmission facilities and heating systems will disappear as unnecessary

- Air, railway, water and underwater transport will pass to independent electric motive power with an
unlimited stroke reserve.

Automobile and trucks should completely convert to the electric motive power (variants).

There is no alternative to HEIC project!
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