202391593 Al

(19) EBpa3unckoe 21 202391593 (13 A1l
naTeHTHOEe
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUA K EBPABUMCKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. F23D 14/24 (2006.01)
2023.07.31 F23C 9/00 (2006.01)
(22) Aara nonauu sasBku
2021.11.25
(54) HNPOMBIIIJIEHHAS T'OPEJIKA C YMEHBUIIEHHBIM KOJIMYECTBOM BbBIBPOCOB U
YCTPOMCTBO
(31) 102020000028394; 102020000028400 (72) Waobperatens:
(32) 2020.11.25 Bopru Jlyka, Bucentun Asieccuo,
(33) IT Mouua BasieHTHa, YrayieHa
(86) PCT/IB2021/060986 Tlxosammu (IT)
(87) WO 2022/113000 2022.06.02 )
(88) 2022.08.11 (74) nNpeacrasutens:
(71) 3aF|Bl/;TeJ';b' Mengenes B.H. (RU)
BAJITYP C.ILA. (IT)
57) Ilpombinuiennas ropenka (1) ¢ yMEHBIIEHHBIM KOJHYECTBOM BBIOPOCOB, YCTAaHaBIMBacMas B KaMepe
(57) lp p )cy op y p

(3) cropanusi, BKIIOUACT MEPBbIA TPyOUaThIil BBITYCKHOW 37eMEHT (5) s mogadu MepBUYHOTO MOTOKA
(PF) Tormsa, obpasyromero kopeb miamenu (FR); Bropoii kanain (7) momaun U1 CO3IaHISI OCHOBHOTO
wramenn (MF); mo menbmreit Mepe onun Tpetnit kanan (8) mogaun okucnurens (OX). Topenka (1) Taxoke
BKJTIIOUACT BTOPOM TpyOuaThIif BeITyckHOI amemeHT (11) u BcachiBaromuii anemeHT (12), BBIMOITHEHHBIN
C BO3MO)KHOCTBIO BBI3BIBAHUS TOTO, YTO MO MEHbIIEH Mepe yacTh ra3oB (G), MPUCYTCTBYIOIINX CHAPYKH
ropesiku (1), mpoTekaeT BO BTOPOil TpyO4aThIii BHITYCKHO# aneMenT (11) 1 BKITIOUaronuii Mo MeHbIIEH
Mepe onHO oTBepcTtHe (13), pacmoiokeHHOe MeXIy HEepBBIM M BTOPHIM TpyOuaThIMU BBITYCKHBIMU
3IIEMEHTaMHU M oOecrednBaroliee BcackiBanue ra3os (G), HaxomAmmxcs cHapyxwu ropeiku (1), 3a cuer
pa3peXeHHs, BO3HUKAIOIIETO B 00JIACTH BCACHIBAIOIIETO 3JIEMEHTA.

IV £€6516£C0C



OIIMCAHHUE U30BPETEHHUSA
2420-578303EA/061
IMPOMBIIIVIEHHAS I'OPEJIKA C YMEHBIIEHHBIM KOJIMYECTBOM
BBIBPOCOB H YCTPOICTBO

ITEPEKPECTHAA CCBIJIKA HA POJICTBEHHBIE 3ABKH

Hacrosiimeli 3asBKOM HCIPAIIMBAETCSl NPUOPUTET 3adABOK Ha mnateHT Mramum Ne
102020000028394 u Ne 102020000028400, momaHHbIX 25 HOs0ps 2020 r., comep:kaHue
KOTOPBIX BO BCEH MOJHOTE BKJIFOYAETCS B HACTOSIIIUN TOKYMEHT IyTeM CCBUIKH.

OBJIACTb TEXHUKU

Hzo0peTeHne OTHOCUTCA K TMPOMBILUIEHHOW TOpENKEe C YMEHBIICEHHBIM KOJNYEeCTBOM
BBIOPOCOB M YCTPOMCTBY Uil HArpeBaHHs TeKy4el cpenbl. B wacTHOCTH, M300peTeHHe MOXKET
OBITH MPUMEHEHO, TTIOMUMO MPOYEro, B MOHOOJIOYHBIX Topeikax ¢ AU(QPy3HOHHBIM MIaMEHEM,
Ha KOTOpbIE MAETCsl MpsMasl CChUIKA B HIDKECIEAYIOMIEM OMNHMCAHUM, YTO HE OrpaHHMYUBAET
NPUMEHHMOCTb H300pETEHUSI.

YPOBEHb TEXHUKHU

B mpOMBIIUIEHHOCTH HarpeBaHWE TEKY4YHX CpeA, HamnpuMmep, BO3[AyXa WM BOABI B
Oofnepax, Ha TUTEHHBIX MPEANPUATHSIX, B O0KHUIOBBIX 1€4aX, CYIIMIbHBIX MeYax U T.J. OOBIYHO
OCYIIECTBIISIIOT MPH TOMOIIN NPOMBIIIIEHHBIX TOPEJIOK, YCTAHOBJIEHHBIX B KaMepax CrOpaHHs
OolepoB U Mevel, OrpaHUYEeHHBIX, 10 MEHBIIEeH Mepe, IBYMsI POTUBOIOIOKHBIMUA CTEHKAMHU U
CBOJIOM WJIM XK€ LMJIMHAPUYECKUM WM KopoOuaTtbiM KoprmycoM. HarpeBanue B Takmx kamepax
o0ecreunBaroT MpU MOMOINU OAHOM MK OoJiee YCTAHOBJIEHHBIX IOCIENOBATEIBHO IOPENOK, B
3aBHCHMOCTH OT BapHaHTa NpUMeHeHus. B wacTHocTH, B Oolnepax OOBIMHO yCTaHABIUBAIOT
MOHOOJIOYHbIE TOPENIKH, a HMMEHHO, CHAO)KEHHbIe BCTPOCHHBIM BEHTHIATOPOM U OJIOKOM
yIPaBJICHUS.

Paboumii UK ropenok, (pyHKIMOHMPYKOLIMX Ha MeraHe (winu cmecsx wim CHI),
OOBIMHO pa3pabaThIBAIOT OYEHb TIIATEJIbHO, oObOecreunBasi Kak OBICTpOE M PaBHOMEPHOE
HAarpeBaHue, TaK U ONTUMANIbHYIO 3((EeKTUBHOCTb U MHHUMYM BbIOpOCOB. B 3TOH cBsi3u, B
NOCJIEIHUE TOAbl HauOOJblIee BHUMAHUE, HECOMHEHHO, YIEIsIOCh BBIOPOCaM OKCHIOB a30Ta
(NOy).

Bo Bpemsi TepMHUYECKHMX TMPOIIECCOB, NOy ofpa3yroTcss u3 a3otra, OOBIYHO
NPUCYTCTBYIOLIETO B OKHchUTeNne (arMocdepe), NMPH BBICOKOH Temmeparype U OOJbIIOM
KonndecTBe kucinopoma. OmHAKO, B Cilydyae HMIEANIbHOTO TOPEHHUS MPOAYKTbI HE COAEpKaT
OKCHIBI a30Ta, TaK KaK a30T, KaK HM3BECTHO, NMPH OTHOCHTEIBHO HEBBICOKHX TEMIIEPATypax
ABIsieTCss WHEpTHBIM. (CnenoBaTenlbHO, HWMEHHO MPH IMHKOBBIX 3HAUYEHUSIX TEMIIEPATYPH,
IOCTUTAaeMBbIX B MPOMEXYTOUYHBIX (MepexonHbix) (azax ropeHus, Mojekyasl a3zora (N,)
IUCCOLMUPYIOT HAa aTOMBI a30Ta, KOTOPbIE, HAIIPOTUB, OUY€Hb PEAKLIHOHHOCIIOCOOHBI U BCTYIIAIOT
B PEAKLIMIO C KHCIOPOAOM, TAaKXKe JUCCOLIMMPOBABIINM Ha aTOMBI, ¢ oOpazoBanreM NOy.

Kpome sToro, Ha 3akimo4uTenbHON (pase ropeHus WM BIAIH OT IJIAMEHH TOpEJIoK
IIUKOBasi TEMIIEpaTypa CHIDKAETCs, OMNMCAHHAs BBIIE PEAKLUUs 3aMEIJIAETCs, MPEIsITCTBYS

peaccoLMaliy a30Ta U KUCJIOPOJa, MO3TOMY €€ NMPOMEXyTO4YHbIN mpoaykT NOy nepeHocurcs



HIDKE 10 MOTOKY. OOLIenpH3HAHHO, YTO OKCHUJIBI a30Ta SIBJISTFOTCS 3arPsI3HSIIOLIMMHU BELECTBAMH,
MOTYT BbI3bIBaThb JIErOYHbIe 3a00NeBAHUS W/WIM HapylleHHe aTMOC(HEpHBIX MPOLECCOB,
CJIEIOBATENIbHO, COKpAIleHHe UX BBIOPOCOB SIBJISIETCS OECCIOPHOW LeNbl0 B 00JacTH
IPOMBILLIEHHBIX MTPOLIECCOB, BKIFOYAOIIHUX CXKUTAHUE TOIUIHBA.

JInst nocTmKeHus: 3TOH uenu OblIM pa3padoTaHbl PasMYHBIE THUIBI MPOMBIIUIEHHBIX
TOpeNIOK, TpenyCMaTpHBAIOIINE IOCTHKEHUE 3aJaHHOI TemIepaTrypbl BHYTPH Kamepbl
CropaHusi, TeM HE MeHee, IO3BOJIIOINNE, HACKOJIBKO 3TO BO3MOXKHO, COKPATHUTb BBIOPOCHI
OKCHUIIOB a30Ta Kak U3 DKOJOIMYECKUX COOOpakeHWi, Tak M B ILesIX pPalHOHAIBHOIO
noTpeOICHUS] SHEPTHH.

OnHaKo TMOMBITKM YMEHBLIMTh BbIOPOCHI 3aCTaB/SIFOT YMEHbBIIATH PAacXOi rasa,
CIIEIOBATENIbHO, YBEJIMYUBACTCS BpeMsi, HEOOXOIUMOe sl OCTHIKEHHUS 3aIaHHOM TeMIepaTypbl
wiamenu. JlelicTBUTENbHO, YTOOBI M30ErHyTh MHUKOBBIX 3HAYEHUN TEMIIEpPaTyphl, MPH KOTOPBIX
oOpasyercst OoJbIIasi 4aCcTh BBIOPOCOB (KaK MpPH MyCKe, TAK U B CTAOMIIBHBIX YCIIOBHSIX ), OOBIYHO
CHIDKAIOT MOIIHOCTh, OJHOBPEMEHHO YBEIWYHMBAsl PACXOA BO3MYyXa, OXJAKAAIOLIETO IUIaMs,
TakuM 00pa3om, ymeHbInas odpaszoBanue NOy.

B wactHOocTH, 1eJb COKpalleHHs BBIOPOCOB  MPOTHBOPEYUT  TpeOOBAHUSM,
OOyCNIaBIUBAIOIINM  [OJIYYeHHE CTaOWJIBHOTO IUIAMEHH, OOeCHedMBarIiero ObICTpoe
IOCTHXKEHUE 3aJaHHON TeMIepaTypbl, TMOCKOJbKY CBEACHHE K MHHUMYMY KOJHYECTBa
UCIIOJIB3YEMOr0 TOIUTMBA OTPHLIATESIbHO CKa3bIBA€TCS Ha TJyOMHE M CTaOWJIBHOCTH, TaK
Ha3bIBAEMOTO, KOPHSI TUIAMEHH.

I{enbro HacCTOSIILEr0 M300pETEeHUs SIBJIAETCS NPENOCTaBJICHHE YCTPOHCTBA U TOPEJIKH,
KOHCTPYKLIMSI KOTOPBIX IO3BOJISIET, MO MEHbINEH Mepe HYaCTUYHO, MPEOAOJIeTb HEeNOCTATKU
W3BECTHOT'O YPOBHS TEXHHKH, U KOTOPBIE, B TO JK€ BPEMsl, IPOCThI M HEJOPOTH B M3TOTOBJICHUH.

CYIIIHOCTD U30BPETEHUA

Hzobperennem  obecrneuMBaeTcs  NPOMBILUIEHHAS  TOpeNka W YCTPOMCTBO,
COOTBETCTBYIOIIIME  HE3aBHCHUMBIM  TMYHKTaM  [pujaraemMoil  (opMmysibl  M300peTeHwsl,
MPEANOYTUTENIFHO, COOTBETCTBYIOLIHE JIFOOOMY 3aBHCUMOMY MYHKTY (OPMYJIbL, MPSIMO HIIH
KOCBEHHO 3aBHCSIIIEMY OT HE3aBUCUMbIX ITYHKTOB.

[Mpunaraemass Qopmyna wuzo0peTeHHs OMpeAessieT MPENNOYTUTENIbHbIE BapUAHTHI
OCYLIECTBJICHHSI H300PETEHUsI U SIBJIIETCS HEOTHEMJIEMOMN YaCThIO OMUCAHUSI.

KPATKOE OITMCAHUE YEPTEXENU

Jlanee m300peTeHHe OIMMCAHO CO CCHUIKOM HAa NpHJaraeMble YEepPTEeKH, Ha KOTOPBIX
MOKa3aHbl BAPUAHTBI €r0 OCYIIECTBJCHHUS, HEe HMEIOIIHEe OrPAHMYHMTENIbHOIO XapakTepa, Mpu
3TOM:

- ¢ur. 1 mpencraenser coOoi CXxeMaTHUHBIA BUI COOKY B pas3pe3e MEepBOrO BapHaHTA
OCYLIECTBJICHHSI IPOMBILLICHHOH T'OPEJIKY, COOTBETCTBYIOLIEH N300pETEHHUIO;

- ¢ur. 2 mpencraBiser coOOH CXeMaTHUHBIH BHJI B INEPCIEKTHBE BTOPOrO BapHAHTA
OCYLIECTBJICHHS IPOMBILLICHHOH FOPENKH, COOTBETCTBYIOLIEH H300peTeHHUIO;

- Ha ¢ur. 3 mpexacrasiieH BUA COOKY B pa3pese uactu Qur. 2;

- ¢ur. 4 npexncraBmser coOol CcXeMaTHYHBIH BUA B IEPCIEKTHBE BapHUaHTA,



NPEACTABIEHHOTO B pa3pese Ha ¢ur. 3; u

- ¢ur. 5 mpencrasnseT coOON CXeMAaTUUHBIM BUJ CIIEPEAN FOPENIKH, TOKa3aHHOH Ha (ur.
2-4.

ITOAPOBHOE OITMCAHUE U30BPETEHMA

Ha ¢wur. 1 uudpoit 1 obo3HayeHa B LEIOM NPOMBIIIJIEHHAS TOPENIKa ¢ YMEHbIIEHHBIM
KOJINYECTBOM BBIOPOCOB, COOTBETCTBYIOIIAs IEPBOMY aCIIEKTy HACTOSINEro H300peTeHHUsI.

I'openka 1 mMokeT ObITh YCTaHOBJIEHA B KaMepe 3 CropaHusi, Hampumep, Ooiiepa wiu
CYUIMJIbHOW TMeYH, B YaCTHOCTH, B 00JacTU CTeHKH 4 Kamepbl 3 cropaHus. bojiee KOHKpETHO,
ropeaka 1 MokeT OBITh YCTAaHOBJEHAa B CHCTeMe, IpeJHA3HAUYEHHOH il OOKHra smaiu
KePaMUYECKUX W3JIEJIHH, TOKPACKH, CYIIKH IMeCKa W/WJIM TpaBHs, H3TOTOBJCHHS MHINEBBIX
nojypabpukaToB (Hampumep, OBICTPO3aMOPOKEHHBIX MPOAYKTOB), B TEIUIOTEHEPATOpax C
HCIIOJIb30BAHUEM ropsiuell BOJBL, MEPErpeTor BOABL, Mapa, NeperpeToro napa ¢ AMATePMUIECKUM
MacJioM (TepMOMACIISTHBIA KOTE).

Kak nokasano Ha ¢ur. 1, 3 u 4, ropenka 1 Bkiro4aeT TpyOUaThbIid BBITYCKHOH 3JIEMEHT S,
BHYTPU KOTOPOTO MMEETCsl, MO MEHbUIEH Mepe, OAWH KaHaj 6, MONAIOLUN MEePBUYHBIA MOTOK
(primary flow, PF) TorumBa (Harmpumep, MPUPOAHOTO raza WK CKWKEHHOTO HEe(TSHOrO rasa),
IPY 3TOM yKa3aHHbIN nepBUUHbIi noTok PF npennasnaden nist co3nanus kopHs rutamenu (FR).
B uactHOCTH, KOpeHp miameHu FR oOpasyercss B panuanbHO HEHTPAIbHON 30HE TOpeskd 1, B
obxactu npononbHOi ocu (longitudinal axis, LA) (ocu cuMMeTpun) ropesiku.

B uwactHOCTH, B ropenke 1 nMeercs, Mo MEHbLIEH Mepe, OANH KaHaT 7, 00eCIeYrnBar0 M
nonmavyy BTopuuHOro noroka (secondary flow, SF) TomnmBa, mpeqHa3HaYeHHOTO ISl CO3MAHMS
ocHoBHoro miameHu (main flame, MF) (orHocuTenbHO mnpomonbHON ocu LA paamnanbHO
CHapy»H LEHTPAJbHOro KOpHs miamenu FR).

B ropenke 1 Takke uMMeercs, MO MeHbIIEH Mepe, OAWH KaHan 8, oOecrednBaroLIHii
nogauy okuciurens (oxidizer, OX) (kak NpaBHJIO, OKPY’KAIOIIEro BO3AyX). B wacTHOCTH,
TOTUTUBO, TMOAABAEMOE 10 KaHajiaM 6 U 7 MOoAa4yH TOILUIMBA, MPEACTaBJsieT COOOH, MO CYIIeCTBY,
MeTaH, Torma kak okuciurenem OX, momaBaeMbiM 1Mo KaHainy 8 monmauu okuciutens OX,
SIBJISIETCS, 1O CYLIECTBY, OKpY’KAaroIIuil Bo3ayx (comepskainuii, npubnusurenapHo, 21%
KHCJIOPOJIA).

B He UMEIUX OrpaHUYUTEIHPHOIO XapaKTepa BAPHAHTAX OCYIIECTBICHUS H300pETEHHS,
NPEACTABICHHBIX HA MPWIaraeMbIx (GUrypax, KOHCTPYKLHUS TPyOUaTOro BBITYCKHOTO 3JIEMEHTA 5
IpeayCMaTPUBAET, UTO CKBO3b HEro mpoxoauT okucautens OX u, ciefnoBaTenbHO, KaHal 8 U, B
YaCTHOCTH, KaHasbl 6 U 7, moaBoasALue nepsuuHbliil notok PF Tonnusa u BTopuyHsIil notok SF
TOIJINBA, COOTBETCTBEHHO.

B He nMeromeM OrpaHUYHUTENBHOTO XapakTepa BapHaHTE OCYLIECTBICHUS H300pETEHUs,
npeacTaBieHHOM Ha ¢ur. 1 u 3, TpyOuaThIil BBITYCKHOH 3JIEMEHT 5 MMeeT KOHel[ 9, KOTOpBI
BBINOJIHEH C BO3MOYKHOCTBIO OBITh YCTAHOBJIEHHBIM CHAapy>KU Kamephl 3 cropaHusi, U koHer 10,
NPOTHBOMNOJIOXHBIN KOHIY 9, KOTOPBIH BBIMOJIHEH C BO3MOXKHOCTBIO OBITh yCTAaHOBJIEHHBIM
BHYTPH KaMephl 3 CrOpaHusl.

IIpeumMy1ieCTBEHHO, XOTsI U HEOOsA3aTeNbHO, ropeika 1 Takke BKIIOYAET TPyOdaThId



BBIYCKHON »jaemMeHT 11, mpoxomammii ot koHua 10, Ha NPOTHUBOMNOJIOKHOW CTOPOHE
OTHOCHUTENIbHO KOHIAa 9, no (6onee TOYHO, BHYTPb) Kamepbl 3 cropanusi. B wactHocTH, depe3
TpyOuaThIil BEIYCKHOH 37€MeHT 11, o MeHblel Mepe 4aCTHYHO, MPOXOAUT KaHai 6 u kaHaun 7.
bonee xOHKpETHO, 4Yepe3 BBINYCKHOW 3JIEMEHT 11 mpoTekaroT TeKy4uue Cpeibl, BBIXOASALIUE U3
TpyO4aTOro BBIMYCKHOTO 3JIEMEHTA 5.

B cooTBercTBUM € HEKOTOPBIMH, HE MMEKOIIUMU OrPAHUYUTENIBHOIO XapakTepa
BapUAHTAMM OCYILIECTBJICHUs] M300peTeHHsi, TPyOuaTblii BBITYCKHOH 3JIEMEHT 5 COeIMHEeH C
OTOPHBIM 3JIEMEHTOM, BKJIIFOYAIOLIUM (hJIaHel, KOTOPBIN MpenHa3HAueH AJIsT KPETUIEHUs TOPEIKH
1 x cTeHke 4 kamephl 3 CropaHusl.

[TpenMy1eCTBEHHO, XOTS U HEOOs3aTeNbHO, TOpesika TAKKe BKJIOYAET BCACHIBAKO LI
sJeMeHT 12, mpenHa3HAYeHHbIH IS POBENSHHs, 10 MEHbIIEeH Mepe, JacTh razos (gases, G),
HAXOJSALIMXCSI CHAPYKU TOpedkd 1 (a MMEHHO, CHAapyKu Kamepwl 3 CropaHusi), B TpyO4aTbIii
BBIMyCKHOH 3neMeHT 11, cHaOXeHHBI, MO MeHbIIEH Mepe, OIHUM OTBepcTHeM 13,
PACIIONIOKEHHBIM MEXKAY TPyOUaThIM BBITYCKHBIM 3JIEMEHTOM 5 M TPyOUYaThIM BBIITYCKHBIM
sanemenToM 11 u obecrieunBaronuii BcachiBaHue ra3oB (G, HAXOASIIUXCS] CHAPYKU ropenku 1, 3a
CHeT pa3pekeHMs], BO3HUKAKOIIEro B O0JACTH BcachBaroIero sjiementa 12. B wactHOCTH,
orBepctue 13 wumeer ¢opmy kombma. Takum o00pa3oM, NPOMCXOAMT paclpeneieHnue
BcaceiBaemoro raza G. brnaromaps SToMy TakXke BO3MOXHO HCIOJb30BaThb KHUCJIOPOZ,
OCTaBILIUICS BHYTPU KaMephl 3 cropaHus, AJis 3aBeplueHus ropenus razos G, G’, He MONTHOCTBIO
CrOPEBILIHUX 32 BpeMsI IEPBOrO NMPOX0/a BHYTPU IOPENKH 1, a UMEHHO, NPU EPBUYHOM FOPEHUU.
Kpowme storo, rasst G, G’ (BO3MOXHO, TaK)Ke MPUHUMAsl BO BHUIMaHUE TOT (DAaKT, YTO OHU UMEIOT
OTHOCHUTEJIbHO BBICOKYIO TEMIIEPATypPy) CIOCOOCTBYIOT MOBBIIEHUIO 3()(PEKTUBHOCTU rOpEeHUsI.
Kpome storo, Hekoropble rassl G’ BcachlBalOTCsl OCHOBHBIM IutameHeM (MF) mon nefictBuem
CKOpPOCTHU BBITEKAHHUsI CMeCH, cOoCTosiel u3 BropuuHoro notoka SF u Bropuynoit yactu OX",
(noBeILIeHHOM Oaromapsi cykenuto 20). TepMuH «IepBUYHOE TOPEHHE» YKa3bIBAET Ha FTOPEHMUE,
MpOUCXOAsiiee B ropeiike 0e3 peuupkyisinuu ra3os G, G’.

B cooTBercTBMM € HEKOTOPBIMH, HE HMEIOIIUMU OrPAHUYUTENIBHOTO XapakTepa
BapUAHTAMU OCYIIECTBJICHUS H300pETeHHs, MPENCTaBICHHBIMH Ha MpUjaraeMbix (Gurypax, B
ropenke | mpenycmarpuBaeTcst yckopeHue (Tosbko) okuciureast OX B 001acTH BCAChIBAIOIIETO
snemeHTa 12.

B coorBercTBMHM € HEKOTOPBIMH, HE HMEIOIIUMU OrPaHUYUTENBHOIO XapakTepa
BapHUAHTAMHU OCYIIECTBJICHUS U300PETEHHs, BCACHIBAIOIIUI 3JIEMEHT 12 BKIIIOYAET, B YaCTHOCTH,
npencTasisier codoit Tpyoky Bentypu.

B cooTBercTBUHM € HEKOTOPBIMH, HE MMEIOIIUMU OrPaHUYUTENBHOTO XapakTepa
BAapUAHTAMU OCYINECTBJICHUS H300pETEeHHUs, NPENCTaBICHHbIMH Ha NpUJIaraeMbix (urypax,
TpyOuaThlii BBIMYCKHOW 3yneMeHT 11 coemuHeH ¢ TPyOdUaTbIM BBIMTYCKHBIM 3JIEMEHTOM 5
HEPa3beMHO M SBIIIETCS, O CYILIECTBY, COOCHBIM TPyOUaTOMYy BBIMYCKHOMY 3JIEMEHTY 3.
Hpyrumu cnoBamu, ocb LA mpomonbHOM CHMMETPUHM TPyOUaTOro BBIMYCKHOrO 3jeMeHTa 11
coBMmaaaeT ¢ ocbio LA mpomonpHON CHMMETpUN TPyOUaTOro BBITYCKHOTO 3JIEMEHTA S.

IIpeumyiiecTBEHHO, XOTS U He 00s3aTeNbHO, TPyOUaThli BBIMYCKHOM 3yeMeHT 11



(TIOTHOCTBIO) PACTIOJIOKEH BHYTPU KaMepbl 3 CrOpPaHHUsI.

B coorBercTBUHM € HEKOTOPBIMH, HE MHMEIOIIUMU OrPaHUYUTENBHOTO XapakTepa
BapUAaHTAMU OCYIIECTBJIEHUs H300pETeHMs, NMPENCTaBIEHHBIMI Ha IpUjlaraeéMbix (Qurypax, B
ropesnke | umeercs: pa3aenurenbHbiil s5ieMeHT 14 nns okucnurens OX, mpenHa3HAYeHHBIN IS
paznenenus okuciaurenss OX (Bbllle Mo MOTOKY OT oTBepcTust 13 BcackiBaroliero snemenra 12)
Ha nepBu4HYI0 YacTb OX’, mojexalyo CMEHIINBAHUIO ¢ YKa3aHHBIM NepBUYHBIM NOTOKOM PF,
U BTOPUYHYIO 4acTb OX’’, moIexalyl0 CMELINBAHUIO C YKa3aHHBIM BTOPUYHBIM NTOTOKOM SF.

B wacTHOCTH, pa3menuTenbHbIN 3JeMEHT 14 1l OKUCIHUTENsT BKIIFOUYaeT (MpPeacTaBisieT
co0O0li) CMECUTENbHYIO TOJIOBKY 15, BHYTph KOTOPOH BXOAMT KaHai 6 mopxayw ToruiuBa. bosee
noapoOHO, TOJNOBKAa 15 3aHMMaeT pagualbHO LEHTPAIBPHOE TIOJOKEHHE OTHOCUTEIBHO
nponosbHOM ocu LA ropenku. TouHee, rojoBka 15 4aCTHYHO HAXOAMTCS BHYTPH TPyOHaTOro
BBIITyCKHOT'O 3JIEMEHTA 5 ¥ YaCTUYHO - BHYTPH TPyOUaTOro BRIMYCKHOTO 3JeMeHTa 11.

[TpenMy1eCTBEHHO, XOTsI U He 00s3aTEeNbHO, B TOpenke | MpenycMOTPEeHO YCKOpEHUe
BropuuHoii wactu OX’’ w/mmum mnepBuunoit uactu OX’. B wactHocTH, KOH(Urypamus
pa3aenuTeNbHOrO 31eMeHTa 14 1 OKUCIUTENs B COYETAHUU CO BCACBIBAIOLIHUM 3JIEMEHTOM 12
NO3BOJISIET CO3/1aBaTh B ropenke | yckopenwe BropudyHol vactu OX’’ (cykeHue mpoxona
BropuyHoii yactm OX’’) u 3amemienue nepBuuHoll vactu OX° (pacuimpeHue mMpoxona
nepBu4HOil yactu OX’).

IIpenMyeCTBEHHO, XOTS U He O0s3aTeNbHO, B Tropeike | MMeeTcs pacCenBaroLIMi
KOHLIEBOH 3JIeMeHT 16, cCoenMHEeHHbIN Mo TeKy4ell cpeme ¢ KaHajioM 6 momayd ToruiuBa (Auis
nepsuyHOro notoka PF), mpennasHaueHHblil 1y paccesHus nepsuyHoro notoka PF Tommsa u
BBI3bIBAIOIIMN €r0 3aBUXpEeHUE. B 4aCTHOCTH, pacCenBarOIUi KOHLEBOU 3JIEMEHT 16 pasaenser
U OTKJIOHAeT mnepBHYHbIH mOoToK PF Takum oOpa3oM, 4YToOBI BO3HMKAN CTAaOWIBbHBIA |
TypOyneHTHbI KopeHb mmaameHH FR. Bojiee KOHKpPETHO, BBbIpak€HHE «CTAOWJIbHOE TLIaMsh»
O3HA4aeT IUIaMs, 4YacToTa KojeDaHusi KOTOpOro JexXuT B auamasoHe 5-200 TI'm,
MPEANOYTUTENBHO, B Auana3one 10-100 I'w.

B uacTHOCTH, pacceMBaKOIIMi KOHIEBOH 3jeMeHT 16 o0pa3yerT eauHOe LEjIoe C
TpyOUaTHIM BBITYCKHBIM 3JIEMEHTOM 5.

B HekoTOprIX HE HMEIOLIUMX OrPAaHUYUTENIbHOTO XapakTepa MpUMepax MpPOA0JIbHOE
NIOJIOXKEHNUE PACCEHUBAIOLIET0 KOHIIEBOTO 3JieMeHTa 16 BIoib MpoaoibHOi ocu LA MokeT ObITh
OTPEryJIMPOBAHO C LEJbK PACIIMPEHUS WU CYyXEHUs OTBEPCTHUS 13 BCACHIBAIOILErO 3JIEMEHTA
12.

B kadectBe anbTepHAaTHBBl WM  JONOJHUTENIBHO, MPOAOJIBHOE  IOJOXKEHUE
paccemBaroIero KOHLEBOTO J3yieMeHTa 16 Bmomp mnpoxmonbHOW ocu LA Moxker ObITh
OTPETYJHPOBAHO C LEBbI0 U3MeHEeHHs pasaeneHus okucautens OX (a UMEHHO, KaKk U B KaKOH
TOUYKE TOPEJIKU MPOUCXOUT pasesieHre) Ha IEPBUYHYIO B BTopuuHyo yact OX’, OX’’.

[IpenmymiecTBEHHO, XOTsI U HE OOsI3aTENIbHO, PACCEMBAIOIIMI KOHLIEBOH 3JieMeHT 16
BKJIFOUaeT TypOyau3aTopHbii Auck 17 (mOKa3aHHBI BO BCEX BAPUAHTAX OCYINECTBIICHHS
n300peTeHNs], TIPEICTABIEHHBIX Ha MpHJaraeMblx (Urypax, B 4aCTHOCTH, (PPOHTANIbHBIA BU] -

Ha ¢ur. 5), pacnoIOKEHHbIA NEPIIEHANKYIIAPHO NpoaoibHOi ocu LA ropenku 1. B gactHocTH, B



TypOysu3atopHoM aucke 17 mMmeercss MHOXKECTBO CKBO3HBIX Ineneii 18 w/umm orBepcTuit 19,
NpeaHa3HAYEeHHBIX IS CO3aHus TypOYJIEHTHOrO ABMKEHUS epBUIHOro noroka PF.

bonee xoHkperHo, menu 18 mpencraBnsOT COOOW NPOXONTOBaThHIE OTBEPCTHS,
OTXOJSIIME HAKJIOHHO OT OCHOBHOM IMOBEPXHOCTH TYypOyJH3aTOpHOro nucka 17, torma kak
orBepcTust 19 SABIAIOTCS KPYIVIBIMU OTBEPCTUSAMH, UAYLIUMU NEPHEHAMKYJISPHO K OCHOBHOU
MOBEPXHOCTH TypOyJIM3aTOPHOTO AUCKa 17, ClienoBaTeNbHO, NapajuiebHO MPOAOIbHOM ocu LA
ropenku 1.

[TpeuMyeCTBEHHO, XOTSI W He 00s3aTeIbHO, B COOTBETCTBUUM C HE HMMEIOLIMMHU
OTPaHUYUTENILHOTO XapaKTepa BapUAHTAMHU OCYINECTBJIEHUS W300pETEHHs], MPEICTaBICHHBIMU
Ha ¢wur. 1-4, BcachIBaIOLIMii 3J1eMeHT 12 pacmoyio’KeH BbIIIE MO MOTOKY OT KOpHs miamenu FR
OTHOCUTENBbHO mpoponbHOW ocu LA ropenku 1. [pyrumu cnoBamu, kopeHb muameHu FR
oOpa3syeTcsi HUKe 10 TIOTOKY OT BCAChIBAOIIEro 3JieMeHTa 12.

B wactHOCTH, BCachpIBarOIUi 37€MEHT 12 pacrnonokeH OTHOCUTENBHO MPOAOJIbHON OCH
LA mexny xopHeMm miameHd FR u TpyO4aTbIM BBIMTYCKHBIM 3JIEMEHTOM 5. JI[pyruMu CIIOBaMH,
neppuuHbli TOTOK PF coemmmsiercs ¢ okucnutenem OX (B wactHoctn, OX’) mocre
NPOXOXKIEHNUsI 4epe3 TPyOuaThlii BBIMYCKHOW 3JEMEHT S5, a HMMEHHO, BHYTpPH TpPyOdaToro
BBIITYCKHOTO 3j1eMeHTa 11.

B He nMerImuX OrpaHUYUTEIHPHOIO XapaKkTepa BAPHAHTaX OCYINECTBICHUS H300pETEHHS,
npeAcTaBiIeHHbIX Ha ¢ur. 1, 3 u 4, BcachIBaIOLIUII 3JIEMEHT MMEET, [0 MEHbLIEH Mepe, OJHO
cykenue 20, Haxozsmeecst B obynact konua 10.

B ygacTHOCTH, 3TO Cy’keHHE 00pa30BaHO Cy’KEHHEM TPyOUaTOro BBITYCKHOTO 3JIEMEHTA 5
WM PaCIIUPEHUEM Pa3eIUTENbHOIO 3JieMeHTa 14 st okucauress Oe3 nepepbIBOB.

ITpenmy1ecTBEHHO, XOTS U He 00513aTeNbHO, cyxeHne 20 BKIIro4aeT (1o MeHbLIeH Mepe)
yuactku TT’, TT” B dopme yceueHHOrOo KOHyCa, OrPaHMYEHHOTO OOJBLUIUM OCHOBAHHUEM U
MEHBIIUM OCHOBAHHUEM.

B cooTrBercTBMM € OAHMM HE HMMEKOLIMM OrPAaHUYUTENBHOIO XapakTepa BapUAHTOM
OCYILIECTBIIEHHUs] H300peTeHus, TPyOuaThlii BbIMyCKHOW sjeMeHT 11 wumeer oreepctue 21,
OOpalIeHHOEe KO BCACBHIBAIOIIEMY 3JIEMEHTY 12, M OTKpBIThIH KOHel 22, OOpalleHHbIH BHYTpPb
Kamepbl CTOpPaHUsl.

B He UMEIUX OrpaHUYUTEIHPHOIO XapaKTepa BAPHAHTAX OCYIIECTBICHUS H300pETEHHS,
npeacTaBieHHbIX Ha ¢ur. 1, 3 u 4, cyxenue 20 Bximouaer (cocrout u3) ydactok TT B popme
YCEUEHHOI0 KOHYCa, KOTOPBbIA MPOXOAUT paauaibHO, BAOJb HampasjeHus notoka FD, B
HANpaBJIEHUN K LEHTPAJIbHOW mponmosbHOW ocu LA ropenku 1, B 4acTHOCTH, ero OoJjibinee
OCHOBaHME coBmamaer ¢ koHoM 10 TpyOuaroro BeImyckHOro ssementa 5. Kpome srtoro,
cyxenue 20 Brimouaer y4actok 1T’ B ¢opme yCcedeHHOro KOHyca KOTOPBIH, MPOXOAsT BIAOJb
HampasjeHus: noroka FD, OTKIOHseTCs B paaualbHOM HAMNPAaBIEHUH OT LEHTPAJbHON
nponoipHOM ocu LA ropenku 1, B dacTHOCTH, ero Oojbiiee W MEHbIIEE OCHOBAHHS
OTIPECIISIOTCS TeOMETPHUeH pa3aenuTeNbHoro 3yeMeHta 14 st okucnutens OX (a MMEHHO,
rojioBkH 15).

ITpeumyluecTBEHHO, XOTA U He 00sA3aTeNIbHO, yuacTok 1T’ B (popMe yCeueHHOro KOHyca
2 2 y



PACIIONOKEH TaK, YTO HAXOOUTCS PAJUaIbHO CHApPYKU (BIOJIb paguaibHOro HampasieHus RD,
nokaszaHHoro Ha ¢ur. 1 u 3) orHOcuTEeNnbHO y4yacTka TT’’ B hopme yceueHHOTo KOHyca.

IIpenmyiiecTBeHHO, XOTs U He 00s3aTenbHO, ydacTok TT° B popme ycedeHHOro KoHyca
u ydactok TT’’ B (opme yceueHHOro KOHyca pacIiOJIO’KEHbI, MO MEHbIIeH Mepe 4YacTU4HO,
CTyreH4aTto BAoJb HampaeieHus: FD moroka. Takum oOpasom, yckopenue okuciautens OX
PacTAHYTO B MPOCTPAHCTBE. B 4aCTHOCTH, B COOTBETCTBUU C HE UMEHOILIMMH OTPAHUYUTEIBHOIO
XapakTepa BapHaHTaAMH OCYLIECTBICHUs HM300peTeHUs, MpeAcTaBieHHbIMH Ha Qur. 1, 3 u 4,
yuactok TT’ B opme ycedyeHHOro KOHyca, MO MeHbIeld Mepe YaCTHYHO, HAXOMUTCS HUXKE MO
notoky ot y4actka TT’’ B opme yceueHHOTro KOoHyca B Hanpasienuu FD noroka.

[IpeuMyIeCTBEHHO, XOTS M He OO0s3aTeNbHO, KaHal 6, oOecneynBaroOIUi Mojmaydy
nepBuyHOro noroka PF Tomnusa, pacnofioskeH B LiEHTpe ropeiku | BIOJb ee MPOAOJbHON OCH
LA. Kpowme storo, kanan 7 (vu KaHajsl 7), 00eCreunBaroLIni nogadyy BTOPHUHOrO moToka SF
TOIUINBA, PACIIOJOKEH CHAPYKU KaHaia 6 KOHLUEHTpUYHO. B yacTHOCTH, ropenka 1 Bkirouaer
MHOXECTBO KaHaJIoOB 7 (HampuMep, INECTb B BapHaHTE OCYINECTBICHUS H300pETeHus,
MIOKA3aHHOM Ha (ur. 2-5), pa3MeLeHHbIX PagHaIbHO OTHOCUTENBHO KaHaa O.

B coorBercTBMM ¢ He HMEKOIIMMU OrPAHUYUTEIBPHOIO XapakTepa BapUaHTaMU
OCYIIECTBIIEHHsS] M300pPETEeHNUs, MPENCTaBIEHHBIMU Ha MpUJaraeMeix (Urypax, yKa3aHHBIH, IO
MeHbIlIed Mepe, OJMH KaHal 7 pacHoJIOKEeH TaK, YTO IepeceKaeT MPOCTPAHCTBO S’ MEXAY
TpyOUaTHIM BBITYCKHBIM 3JIEMEHTOM 5 U pa3feluTeNbHbIM 31eMeHTOM 14 s okuciurens OX.
B wactHOCTH, yKa3aHHBIN, IO MEHbLIEH Mepe, ONUH KaHaj 7 TakKe PacroyOKeH TakK, 4To, IO
MEHBLIEH Mepe YaCTUYHO, IPOXOIUT Uepe3 MPOCTPAHCTBO S, 3aKJIIOYEHHOE MEXKIY TPyOdaThiM
BBIITYCKHBIM 2JIEMEHTOM 11 U pa3aenuTenbHbpIM 31€MEHTOM 14 11 OKkucauTens.

ITpenMyIecTBEHHO, XOT M He 00s3aTeNbHO, BBIMYCKHOH 3JEMEHT 5 HMMeeT Kpyrioe
NIOTIEPEYHOE CEYEHHE, B YACTHOCTH, TOCTOSIHHOTO UaMeTpa.

[TpeuMy1IeCTBEHHO, XOTsI M HE 00S3aTeNbHO, BBIMYCKHOH 3jieMeHT 11 mmeeT kpyrioe
MIOTIEPEYHOE CeYEeHHE, B YACTHOCTH, ITOCTOSIHHOTO TUaMeTpa.

[IpenmyieCTBEHHO, XOTs M He 00s3aTeIbHO, KaHAJIbI 6 U 7 UMEIOT KPYTJIoe MONepevHoe
CeueHue.

[TpenMy1eCTBEHHO, XOTsI U He 00s3aTeNbHO, TOJIOBKAa 15 MMeeT Kpyrioe MonepevyHoe
CeueHHUe C MepEMEHHBIM, IO MEHbIIEH Mepe YaCTUUHO, TUAMETPOM.

B uactHoCTH, B oOnactu cykerus 20 MPOXOAHOE MOMEPEUHOE CEUEHUE I BTOPUYHOM
gactu OX’’ MeHbIle ABYX TPeTel mpocTpaHcTBa S’ w/uiH mpocTpancTBa S’ bonee KOHKPETHO,
B obnactu cyxeHust 20 POXOAHOE TMOMEPEYHOe CeueHue st BTopudHOi dyactu OX’’ MeHbIne
NOJIOBHHBI TIpocTpaHcTBa S’ w/mim mpocrtpanHcTBa S°. UeM cuiibHEE€ YMEHBIIAETCS] MPOXO[ B
o0xactu cyxkeHus1 20 OTHOCHUTENBHO MPOCTPAHCTBA S, TeM OOJIbLIIe H3MEHSETCS] CKOPOCTh YaCTH
OX’’ okucnuressi, KOTopasi B Mporecce padOThl CMEUINBAETCS CO BTOPHUYHBIM MOTOKOM SF m
oOpasyer kopenb miamenu FR.

B HEKOTOpBIX HE UMEIOLIUX OIPaHUYUTEIBHOIO XapakTepa ClydasX MPOCTPAHCTBO S, MO
CYLIECTBY, PABHO IPOCTPaHCTBY S’°. B Ipyrux He HUMEHOLIMX OrPaHUYUTEIBHOTO XapakTepa

cllydasix MPOCTPAHCTBO S’, O CYLIECTBY, OOJbLIE mpocTpadcTea S,
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IIpenMymecTBEHHO, XOTS M He O0s3aTeNIbHO, AMAaMeTp TPyOdaToro BBIMYCKHOTO
3JIeMEHTa S5 MEeHbIIle TUaMeTpa TPyOUaTOro BeITyCKHOTO 3yemMenTa 11.

IIpeuMyeCTBEHHO, XOTSI U He O0O0s3aTENbHO, B COOTBETCTBUM C HEKOTOPBIMH, HE
UMEIOIUMH  OTPAaHUYUTENIPHOTO XapakTepa BapHaHTAMU OCYINECTBJIEHHS H300peTeHus,
npeAcTaBIeHHbIMU Ha ¢ur. 1, 2 u 5, B ropenke 1 Takxke uMeercs mepsas cucreMa 23 moaadu
TOIJIMBA, MPEJHA3HAUYEHHAsl AJIsI PEeryJIMPOBaHMS MOCTYMHAKOLIEr0 00beéMa MEePBUYHOIO IOTOKA
PF BHyTpum kaHanma 6, u Bropas cucrema 24 nomayd TOIUJIMBA, MpeAHA3HAYEHHas Jis
peryJarpoBaHus MOCTYNAKOIIero o0beMa BTOPUYHOro notoka SF BHyTpu kaHanma (WM KaHAJIOB)
7.

B uactHOCTH, cuctema 23 mojgauu U cucrema 24 mojgadyu SBISAIOTC PEryJupyeMbIMU
HE3aBUCHMO Ipyr oT apyra. Takum oOpasom, Hampumep, nmepBuuHbIi MoTok PF Moxer ObITh
U3MEHEH NPU COXPAHEHHH BTOPHUYHOrO MoToka SF HEM3MeHHBIM, WM HA00OpPOT, HA OCHOBAHUH
Harpy3Ku Ha ropenky 1.

B cooTrBercTBMM € HEKOTOPBIMH, HE HMEIOIIMMH OrPaHMYUTEIBHOIO XapakTepa
BAapPUAHTAMU OCYLIECTBJICHHS M300PETEHMs, ropesika 1 JOMONHUTENBHO BKIIOYAET CHCTEMY 25
nogauu okucyurens OX. B gactHocTH, cuctema 25 nmomavy OKUCITUTENS BKIFOYAET, IO MEHbIIEH
Mepe, OfMH BEHTWJISITOP 26 (CXeMaTHYHO NMOKa3aHHbIA Ha ¢ur. 1) ¢ mepeMeHHOH CKOPOCTHIO
BpAILEHUS], PEryJIHPyeMOl COOCTBEHHOUN aKyaTOPHOM CUCTEMOM.

IIpenMy1eCTBEHHO, XOTSI U He 0053aTeIbHO, B ropeiKe 1 MMeeTcst 3J1eKTPOHHBIN 0110k 27
yIpaBJICHUs, IPEIHA3HAYEHHBIN IS YIIPaBJIeHHs! (CKOOPINHUPOBAHHBIM 00pa3oM) CUCTEMOH 23
MOJa4yy TOIJIMBA, CUCTEMOH 24 mopayM TOILIMBA M cucTeMoil 25 mopaum okuciurenss OX. B
4acTHOCTH, OJIOK 27 yrnpaBieHUs INpeaHa3HaueH ISl W3MEHEHHs COOTHOLIEHHs MEPBUYHOIO
notoka PF u BropuuHoro noroka SF B 3aBUCHMOCTH OT 3a/JaHHON HArpy3Ku Ha ropenky 1.

ITpenmyIeCcTBEHHO, XOTsI U He 00s3aTenbHO, OJOK 27 ynpaBiieHHs NperHa3HA4YeH IS
u3MeHeHus nepuyHoro noroka PF B nmamasone ot 5% no 50% ot ofmero moToka TOIUIMBA,
SIBJIAIOINErocss CyMMo# nepsuyuHoro noroka PF u Bropuunoro nmoroka SF.

[TpenMyeCTBEHHO, XOTSI U HE 00s3aTeNbHO, ONOK 27 ympaBlieHUs! MperHa3HAuYeH JJIst
U3MEeHEeHUs1 BTOpU4HOro noroka SF B amamnazone oT 95% no 50% ot olmero moToka TOIUIHBA
(sBIsIIOLIIETOCS CYMMO NepBUYHOTO noToka PF 1 Bropuanoro noroka SF).

B cooTrBercTBMM € HEKOTOPbIMH, HE HMEIOIIMMH OrPaHMYUTEIBHOIO XapakTepa
BapHUAHTAMHU OCYIIECTBIIEHUS N300peTeHnst, OJIOK 27 yIpaBJIeHUs] IpeAHA3HAYEH I CBEICHHS K
MUHHMYMY TOCTYIMAKOLIEro o0beMa nepsudHoro moroka PF mpu ycnmosmm, uTo nanbHelinee
YMEHBIIEHNE HE IPUBEAET K 3aTyXaHUK OCHOBHOrO ramenu MF.

B HE UMEINX OrpaHUYUTEIHPHOIO XapaKkTepa BApHAHTaX OCYINECTBICHUS H300pETEHHH,
npeAcTaBiIeHHbIX Ha ¢ur. 1 u 3, KOHCTpyKUUs ropenku | TakoBa, 4To OCHOBHOE Iutamsi MF
pacrpocTpansiercss B 00beMe KaMepbl 3 CrOpaHUs, 4TO SIBJSIETCS OTHENbHBIM OT KOPHS IUNIAMEHU
FR.

Takum o00pa3oM, BO3MOKHO CHHU3HMTh TEMIIEPAaTypy OCHOBHOIO IUIAMEHU W,
CJIEIOBATENbHO, TEPMOOKHUCIUTENbHOE oOpazoBanue NOx.

B HEKOTOPBIX HE UMEKIINX OIPAHUYUTEIBHOIO XapakTepa Ciaydasx cucremMa 23 nojgaqyu



U cucrema 24 mopadd, Kaxkaasi, BKJIKOYAeT COOTBETCTBYHOLNUM JJIEKTPUYECKHH npuBoa M, B
YaCTHOCTH, JUUISl YIIPABJIEHUSI COOTBETCTBYIOLIUM KJIAMAHOM V, MPEANIOYTUTENBHO, IPOCCEIbHBIM
KJanmaHoM. boree KOHKPETHO, 3JeKTpUYecKkue INMpUBOABI M NpPEeACTaBISIOT COOOH IIaroBble
3JIEKTPOJBUTATENN WIH OECKOJUIEKTOPHBIE 3JIEKTPOIBUTATEIH.

B cootBercTBUH CO BTOPBIM aCMEKTOM, M300peTeHHeM 00eCIeunBaeTCs MPOMBIIIJIEHHOE
YCTPONCTBO AJI1 HarpeBaHus TeKy4del cpeapl. B 4acTHOCTH, yCTPOWMCTBO BKIJIIOYAET Kamepy 3
CropaHuss M TIoOpenky 1, COOTBETCTBYIOIIYIO  NPUBEACHHOMY  BBIIE  OMHCAHMIO.
IIpeumyiiecTBeHHO, ropeska 1 pacrojioskeHa Tak, YTO BCACBIBAIOLIUHN 3J1eMEHT 12 HaxomuTcs
BHYTPU KaMepbl 3 CropaHusi, B pe3yjbTaTe 4Yero, Mo MeHblleld Mepe, dacTb rasos G,
NPUCYTCTBYIOLINX B KaMepe 3 CropaHusi, MPOXOIUT Yepe3 TPyOUaThlil BbIMTyCKHOMN 35eMeHT 11.

B cootBercTBHM ¢ JOpyruM acmekToM, H300peTeHHeM oOecreyuBaeTcsi Crocod
YIPaBJICHUS] TOPENKOH 1, BKIIFOHAOIIUN cTaAni0 000COOIEHHOTO YIPABJICHUS 3JIEKTPUIECKUMHU
npuBoaMu M Tak, 4TOOBI CBECTH K MUHUMyMYy MepBUUYHbIH mOTOK PF, mcmombp3yembrii st
co3nanus KopHs riamenu FR.

B nporecce pabotel B obnactu TypOyIM3aTOpHOrO TUCKA ropeiku 1 oOpasyercs: mepsas
roprodas CMeCb, B 4aCTHOCTH, KOpeHb ruiamenu FR, n3 nepsuunoro noroka PF u nepsuuHON
gactu OX’ OKHCIUTENs, ra3bl CrOpaHusi KOTOPOMH, MO MEHbIIEel Mepe YaCcTUYHO, MPOXOIAT IO
BBIITYCKHOMY 3JIeMeHTy 11, koTopslii BBOOUT KopeHb miamMeHu FR B kamepy 3 cropanusi. B to
JKe BpeMsI B TOpeJIKe 00pa3yercst BTOpasi roproyasi CMecb, B HACTHOCTH, OCHOBHOe 1uiamsi MR, u3
BropuuHOro moroka SF yckopeHHo#l BTOopuuyHOM uactu OX’’ OKUCIUTENs, ra3bl CrOpPaHHs
KOTOPOH, MO MEHbIIEH Mepe YaCTUYHO, MPOXOINAT IO BBIMYCKHOMY 3JeMeHTy 11, KoTOphIi
BBOZIUT OCHOBHOE I1aMsi MF B kamepy 3 cropanus riyOxe KOpHSL.

IIponyxTel ropeHus ropenku | mpu mepBOM IPOXOAE MO BbITYCKHOMY 3jeMeHTy 11
Cropenu eIie He TIOJHOCTBIO, OJHAKO TOpeHHe 3aBepimaercss (X0 KOHHmA) Osaromaps
HENpepbIBHON pelupKysinuy ra3oB G (IpUCYTCTBYIOLIMX B Kamepe 3 CropaHusi) uepes
BCACHIBAIOIINM 3JeMeHT 12 B BeImyckHOH aneMeHT 11. Kpome 3Toro, cropanue nosepruaercs
Onmaronmapst HempepblBHOMY BO3BpauieHno ra3zoB G’ B o0beM ocHOBHOro mmiameHu MF
BCJICZICTBHE BBICOKOH CKOPOCTHM MCTEUEHHs] BTOPHUYHOro motoka SF u cmecu, oOpazoBaHHOH
BTOpUYHOMN YyacThio OX’’ okucnutens u razamu G.

Jpyrumu ciaoBamy, B ropenike | MpoucXOoauT NepBUYHOE FOPEHUE ra30B, NOABAEMBIX 10
kKaHamaM 6, 7 u 8 (TOIUIMBO M OKUCJIHTENb), M BTOPUYHOEe ropeHue razoB G, G,
PELUPKYJIHPYEMbIX U3HYTPH KaMepbl 3 CrOpPaHHUsl, MOCKOJBKY OHU CTOpPEIH HE MOJHOCTBHIO (U,
CJIEIOBATENIbHO, COAEPIKAT OCTAaTOYHBIM KHCIOPOA), TAakuM o0pa3oM, OHU BCACHIBAOTCS
BCACBIBAIOIIINM 3JIEMEHTOM 12 nin ocHOBHBIM 1uiameHeM MF (000co0ieHHO OT KOpHS MIaMeH!
FR).

B uactHOCTH, cyxeHue 20 BcachIBaroLIero 3jeMeHTa 12 oOycCinaBIMBaeT yBEIMYCHHE
ckopoctu BTOpuuHON uactu OX’’ OKHCHHTENs, BBIXOAALIEH M3 BBITYCKHOIO 3JIEMEHTa 5.
H3MmeHeHne CKOPOCTH OKUCIIUTENS C HCIIONb30BaHueM > dexta BeHTypu BeI3bIBaET paspexeHne
B obnactu orBepctus 13. B cBorO ouepens, paspexkeHue oOyciaBianBaeT BCachiBaHUE ra3oB G,

NPUCYTCTBYIOLINX B Kamepe 3, TaKuM o0pa3oM, Jienasi BO3MOXKHBIM BTOPUYHOE T'OPEHUE 3THX
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ra3oB G (koTopbIe erme coneps:kat HeOONbIIYIO TOM0 Kuciopoaa - 10 10%).

B HEexOTOpBIX, HE UMEIOIIUX OTPAHUYUTENLHOTO XapakTepa BapUaHTaxX OCYLIECTBJICHUS
n300peTeHNs], TPEACTABIEHHbIX Ha TMpHJaraeMbelx (urypax, BCachIBAlOIIUIl 3JeMeHT 12
BbI3BIBAET MHTEHCU(UKALMIO TypOyJIEHTHOrO NBHXEeHUs B kamepe 3 cropanusi. Kpome srtoro,
BTOPUYHOE TOPEHHE JOMOJHUTENbHO YCHIIMBAET TEIUIOOOMeH. B pesynbrare yBemuuuBaercs
o0mmii KO3 PUIMEHT TeriooOMeHa, U TeMIeparypa B Kamepe 3 CropaHusi CTAHOBHUTCs Ooiee
TOMOT€HHOM.

Kpome storo, HesaBucumoe ympasienue notrokamu PF u SF mosBosjsier cokpaTuThb
Oecrione3Hpli pacXoA TOIUIMBA, YTO B COYETAHUH CO BCACBHIBAIOLIUM 3JIEMEHTOM 12
JOTIOJIHUTEIPHO MOBBIIIAET 3((EKTUBHOCTh TOPEHHsI U COKpALIeHHUEe BBIOPOCOB (B YaCTHOCTH,
NOy).

CnenoBarenbHO, OUYEBHAHO, YTO YCTPOWCTBO 1, COOTBETCTBYyIOINEE H300PETEHHIO,
NO3BOJISIET TIOJIB30BATENI0 JIOCTHYh OOJbINEH OJHOPOOHOCTH TEMIIEpPaTyphl B Kamepe 3
CrOpaHusi, CpelHss BeNMYMHAa KOTOpPOH, B YaCTHOCTH, HUXKE, YeM B YCTPOMCTBAaX H3BECTHOIO
YPOBHS TEXHUKH.

CnenyeT OTMETUTb, 4YTO TpPU  MWCIOJb30BAHUM  TOpPENKH, COOTBETCTBYIOILEH
NPUBEIEHHOMY BBIILIE ONHUCAHUIO, MHKOBbIE 3HAYEHMs] TEMIIEpaTypbl, HMEIIIUE MECTO Y
BBIITyCKa TOpenku 1, criaxuBaroTcs (IO MEHbLIEH Mepe 4acTUYHO), 0OyClaBiuBash MEHbIIEe
KOJIYECTBO BHIOPOCOB.

Xotrss n300peTeHne OIMMCAHO BBINIE CO CCHUIKOM Ha ONpENEeNeHHbIH IpUMEp €ero
IIPUMEHEHUs], €r0 He ClelyeT pacCMaTpUBaTh KaK OTPaHUYEHHOE 3TUM MPUMEPOM NPUMEHEHMS,
NOCKOJIbKY O0OBEM 3aIMTHI TAaK)K€ OXBAThIBAET BCE BAPUAHTBHI, M3MEHEHUsS U YIIPOILEHUS,
npeaycMaTpuBaeMble IpuiiaraeMoil  ¢opmyJsiod n300peTeHus, Kak TO, HalnpuMmep, HHYIO
reOMETPHUIO0 TOJIOBKU 15 M BCAchIBAIOILErO 3JIEMEHTa 12, MHOe pacnosoXeHue KaHajaoB 6 u 7
BHYTPH BBIIYCKHBIX 3JIEMEHTOB 5 1 11 (B OTHOIIEHUHU KaK MeCTa, TaK M B3AUMHOTO IOJIOXKEHHS),
ApyTrHe CUCTEMbI IOJJauU, APYTOi TUIT PACCEUBAIOIEro KOHIEBOTO SJIEMEHTa U T.1.

Y CTpOUCTBY U ropeske, OMMCAHHBIM BhILIE, CBOHCTBEHHO MHOXKECTBO NIPEUMYILECTB.

IMpesxme Bcero, Onaromaps COYETaHUIO MHOTHMX (DaKTOPOB, H300pETEHHE IMO3BOJISIET
3HAUUTEIBHO YMEHBILINTh [0 CPABHEHHUIO CO CTaHAapTHOH ropenkoi kommdectBo NOy u CO,
BbIOpaceiBaeMoe ropenikoit 1. B wactHocTy, Onaronapst HATMYUIO KaHAJIOB O U 7 M HE3aBUCUMBIX
cucteM 23 u 24 nogauu obecrieynBaeTCs KaCKaIHOe MOCTYIJICHUEe TOTUIUBA. B pesynbraTe 3Toro
NPOMCXOINUT pa3HeceHne B 00beMe KopHs tuamern FR u ocHoBHOTrO mmamenu MF.

Kpome storo, Gmaromapst reomerpun ropenku 1 Bo3MoxkHa 3(¢eKTHBHAsT KacKagHas
nojava OKHMCIIUTENS W YIPOIIEHHE MOHTa)Ka ropelkd 1 B KauecTBe 3aMeHbl (MOAECPHHM3ALNN)
CTaHZAPTHOTO OOOPYAOBAHUS.

Kpome sToro, m3o0pereHne Takke enaeT BO3MOKHBIM BBICOKYIO CTENEHb MOAYJISILHU
MOLITHOCTH ropesiku (Onaromapsi 3JIeKTPOHHOMY YIIPABJICHUIO CUCTEMOH 25 Mojaun OKUCIUTENS,
CIIOCOOHON U3MEHSATh CKOPOCTh BPAIIEHUS BEHTUIIATOPA 26).

Hakonen, yMeHblleHHE ANCIEPCHOCTH, YBEJIMYEHUE IOJHOTHI  CrOpaHus H

OHOPOJHOCTU TEMIIEpaTypbl B Kamepe 3 CropaHus, HE3aBUCHUMOE YNPABJIECHUE MNEPBUYHBIM
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notrokom PF u BrOopuuHbiM notokoM SF B ycrpoiictBe u ropenke 1, COOTBETCTBYIOIIMM
n300peTeHNI0, 00YCIaBINBAIOT MEHBIIYIO NOTPeOHOCTH Topesku 1 B rase (OOBIYHO MeTaHe) s
NOAAEP>KAHUS 3alaHHON TEMIIEpPaTyphl 10 CPABHEHHMIO C U3BECTHBIM YPOBHEM TEXHHUKH; TAKUM
o0pa3oM, Mpu OAMHAKOBONW MOIHOCTH JAONOJHUTENBHO K CHIDKEHHIO BBIOPOCOB OOECTIeUNBAETCS

OKOHOMUsI SHEPTHUU U UCXOOHBIX MaTCPUAJIOB.
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D®OPMYJIA U3OBPETEHUS

1. IIpompimeHHas ropenka (1) ¢ yMEHBIIEHHBIM KOJHYECTBOM  BBIOPOCOB,
yCcTaHaBIMBaeMas B kamepe (3) cropanus;

npu 3ToM ropenka (1) comepKuT, MO MeHbIIeH Mepe. OOWH MepPBbI TpyOUaThIH
BBIITYCKHOHN 3JIeMEHT (5), BHYTPU KOTOPOTO PACIIONIOKEHBI, 110 MEHbINEH Mepe, OIUH INepBhIid
kaHan (6) monmauyw, mNpeaHa3HAa4YeHHbIH 11 mojmaun nepsuyHoro mnoroka (PF) Tomnusa,
obpasyromero kopenb miameHu (FR); mo menblueilt mepe, oxuH BTOpoil kaHan (7) momauw,
npeaHa3HAYeHHbIA I moaa4du BTopuuHOro mnoroka (SF) TorumBa, oOpa3yrolnero OCHOBHOE
wiamsi (MF); mo MeHbIIel Mepe, OnuH TpeTnid KaHau (8) mogauu, mpeaHa3HAYeHHBIH U1 TIOAaYH
okucyurenst (OX), mpu 3TOM mNepBbI TPyOUaThIl BBITYCKHOH 3JieMeHT (S5) BBINOJHEH C
BO3MOXKHOCTBIO TIPOXOKAeHUs1 4epe3 Hero okucautens (OX) m mumeer mepsblii koHen (9),
KOTOPBII BBITMOJIHEH C BO3MOYKHOCTBIO OBITh YCTAHOBJICHHBIM CHAapY’KH Kamepsl (3) cropaHusi, u
BTOpOI1 KoHel[ (10), mpOTHBOIONOKHBIN EPBOMY KOHIY, KOTOPBIN BBINOJHEH C BO3MOKHOCTBIO
OBITh YCTAHOBJICHHBIM BHYTPH KaMephl (3) CropaHus;

ropenka (1) HONMOJHUTENBHO CONEPKUT BTOPOH TpyOuaThlil BBIMYCKHOHW 3ieMeHT (11),
orxomsmuii or Broporo koHua (10) Ha NMPOTHBOMONOXKHON CTOPOHE OTHOCHTENBHO MEPBOTO
koHIa (9); u BcaceBaroIMi 351eMeHT (12), BBIMOJHEHHBIH ¢ BO3MOKHOCTBIO BBI3BIBAHUS TOTO,
YTO , IO MEHbLIEeH Mepe, 4acTh ra3oB (G), MPUCYTCTBYIOINX CHAPYXKHU ropenku (1), mporekaer
BO BTOpPOW TpyOdYaThblii BbIMyCKHOH 3jeMeHT (11) m comepXuT, MmO MeHbLIEH Mepe, OIHO
otBepctue (13), pacrnonokeHHOE MEXY NMEPBBIM U BTOPHIM TPYOHaThIM BBIITYCKHBIM 3JIEMEHTOM
(11) u obecneunBaroee BcachiBanue ra3oB ((G), Haxomsammxcs: cHapyxu ropenku (1), 3a cuer
pa3perkeHus, BOSHUKAIOLIETO B 00JIACTH BCACHIBAIOLIETO 3JIEMEHTA.

2. Topenka (1) mo m. 1, BbINONHEHHass C BO3MOXHOCTBIO I'€HEPUPOBAHUS YCKOPEHUs
okucnurens (OX) B 00,1aCTH BCACHIBAIOLIETO 3JIEMEHTA.

3. Topenka (1) mo moOOMy U3 MNPEOIIECTBYIOUIMX IyHKTOB, COAepKaInas
paznenutenbhbiii 3neMeHT (14) nmnas okucnutens (OX), BBITOJHEHHBIH € BO3MOKHOCTBIO
paznenenusi okuciurens (OX) Ha mepuuHyro 4acth (OX’), MOMIEkKaIIyI0 CMENIMBAHHUIO C
yKa3aHHbIM mnepBuyHbIM 1OoTokOoM (PF), u Bropuunyto wacte (OX’’), mnomiexairyro
CMEIIMBAHUIO C YKa3aHHBIM BTOPHUYHBIM OTOKOM (SF).

4. Topenka (1) mo m. 3, BBINOJIHEHHAs C BO3MOXXHOCTBEO T'€HEPHPOBAHUS YCKOPEHHUS
BropuuHoi yactu (OX’’) w/unu nepuunoil yactu (OX’); B 4aCTHOCTH, YCKOPEHHUE BTOPUYHON
yactu (OX’’) u 3amennenue nepsudaoi yactu (0X’).

5. T'openka (1) mo mo00oMy U3 MPEAIMECTBYIOMUX MYHKTOB, CONEpIKaIIasi pacCeUBArOIIUN
KOHLEBOH 3neMeHT (16), coenMHEHHBIH MO TEeKy4Yel cpele C MepBbIM KaHajoM (6) momadu
TOIUTMBA ¥ BBITIOJHEHHBIH C BO3MOXKHOCTBIO paccesHusi nepuuHoro noroka (PF) Tomnmmsa u
BBI3BIBAHUSI €0 3aBHXPEHUS; B YACTHOCTH, PACCENBAIOIINN KOHIEBOH 3JeMeHT (16) BhIMONHEH
KaK €IMHOE LIeJI0e C MEPBBIM TPYOUATBIM BBITYCKHBIM 3JIEMEHTOM (5), B YaCTHOCTH, BTOPOH
TpyOuarbiii BBINyCKHOW 3sieMeHT (11) sBiseTcs mNPOAOIBHO PETyJIUPYEMBIM C  ILENBIO
pacuIMpeHuss WM CYXEHHMs YKa3aHHOro, IO MeHblnell wMepe, ongHoro otsepctust (13)

BCACHIBAIOILETO 3JIEMEHTA, B YAaCTHOCTH, PACCEUBAOLIMN KOHLEBON sjemMeHT (16) sBisercs
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IPOZOJIbHO PETYJIMPYEMbIM 1JIsl H3MeHeHus1 pasnenenus okuciurens (0X).

6. I'openka (1) mo m. 5, B KOTOpPO# paccenBaromuii KOHLIEBOH 3yemeHT (16) comepkut
TypOynmu3aropHeiii muck (17), pacrnonokeHHBIH MNEpNeHAUKYJIAPHO mnponoibHoil ocu (LA)
ropenku (1); mpu 3Tom TypOynuzaTopHbslil auck (17) cOmep>KUT MHOXKECTBO CKBO3HBIX IIEJei
(18) w/unmu otBepctuii (19), BBIMOJHEHHBIX C BO3MOKHOCTBIO CO3IaHUsI TYpPOYJIEHTHOTO
NBUKEHUs NepBUYHOro noroka (PF).

7. Topenka (1) mo nmoOOMYy W3 NPEAIIECTBYIOIIMX IYHKTOB, B KOTOPOW BTOPOM
TpyOuaThIii BBIMYCKHOM 3JieMeHT (11) coeqrHeH ¢ nepBbIM TPYO4aThIM BBIMYCKHBIM 3JIEMEHTOM
(5) Hepa3beMHO W SIBJIIETCS, MO CYLIECTBY, COOCHBIM TIEPBOMY TPYOUATOMY BBIITYCKHOMY
3JEeMEHTY (5).

8. I'openka (1) mo moOOMY M3 MPENLIECTBYIOMMUX MyHKTOB, B KOTOPOH BCACBIBAFOIIHIA
snemeHT (12) umeer, mo MeHbInel Mepe, onHO cyxeHue (20) B 0OiacTu BTOPOro KOHIQA; MPHU
sToM cykenne (20) mMeeT, MO MEHbIIEH Mepe, OJUH Y4acTOK B (JOpMe YCEYEeHHOro KOHYCa,
OrpaHHUYEHHBbIH OOJBIIUM OCHOBAHMEM U MEHBLIUM OCHOBAHHEM, BTOPOH TpyOUaThIi
BbIMyCKHOH osyeMeHT (11) wumeer mnepBelii OTKpbITBIE KoHen (21), oOpameHHBIH KO
BCACHIBAIOIIEMY 3JIEMEHTY, U BTOPOH OTKPBITHIM KOHel (22), oOpalneHHbli BHYTPb KaMepsl (3)
CTOpPaHWUSL.

9. I'openka (1) mo m. 8, B koTOpo# cyxkeHue (20) Bxmouaer nepsolid yyactok (TT”) B
¢dbopMe yceueHHOro KOHyca, KOTOPBIN MPOXOIUT PaguaibHO, BIOJIb HanpasieHus notoka (FD), k
neHTpanpHol mnpopodbHoil ocu (LA) ropenku (1), B yacTHOCTH, ero Oouibliiee OCHOBaHHE
COBIIAZIA€T CO BTOPHIM KOHIIOM IEPBOTO TPyOUATOro BBITYCKHOrO 3jeMeHTa (5), W BTOPOM
yuactok (TT’’) B ¢dopme ycedeHHOro KOHyCa, KOTOPBIH MPOXOAUT PAAHAIBHO, BJIOJb
HarnpasieHus notoka (FD), ot uenTpansHoi npononbHoit ocu (LA) ropenku (1).

10. T'openka (1) mo m. 9, B kotopoii nepsbiii yuactok (TT’) B hopme yceueHHOro KOoHyca
PAcCIOIOKEH TaK, YTO HAXOMUTCS PajvajbHO CHAPY>KU OTHOCUTENBHO BTOporo yuactka (TT77) B
(dbopMe yCceueHHOro KOHYCa.

11. Topenka (1) mo n. 9 unm 10, B koTopoii nepesiii yuactok (TT”) B popme yceueHHOTO
KoHyca u BTOopoil yudactok (TT’’) B ¢opMe yCeHdeHHOro KOHyCa PACIOJIOXKEHbBI, IO MEHbIIEH
Mepe YaCTHYHO, CTYIeHYaTo BIoJib HanpasyeHus (FD) moroka.

12. Topenka (1) mo m. 11, B xotopoit mepsbiii ydactok (TT’) B dopme yceueHHOTrO
KOHYCa, 110 MEHbIIEH Mepe YaCTHYHO, PACIIONOKEH HIDKE IO MOTOKY OT BToporo yuactka (TT’)
B popMe yCEUeHHOTo KOHyca Baoib Hanpasienus (FD) moroka.

13. Topenka (1) mo moOOMy M3 MPEALIECTBYIOIUX IMYHKTOB, B KOTOPOM MEPBBIH KaHA
(6) monaun nepuyHOro notoka (PF) TomnmBa pacronokeH B HEHTPAJIBHOM IOJIOKEHUH BIOJb
npononbHON ocu ropenku (1); u mpudem Bropoi kaHan (7) momaun BropudHOro noroka (SF)
TOTTMBA, PACIIONIOKEH CHAPY’KU MEPBOro kaHana (6) KOHLEHTPUYHO, B YaCTHOCTH, ropenka (1)
COIEPKUT MHOXECTBO BTOPBIX KaHAJIOB, pPACIOJIOKEHHBIX PAJUAIbHO OTHOCHTEIBHO
YKa3aHHOTO, 10 MEHbBIIIEH Mepe, OTHOTO NIePBOro kaHama (6).

14. T'openka (1) mo moGomy u3 mm. 3-13, B KOTOpOH yKa3aHHBIH, IO MEHbIIEH Mepe,

onuH BTOpoH kaHan (7) pacmojoXeH TaK, 4YTO IepeceKaeT mepBoe MpocTpaHcTBo (S°),
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NPOXOJAIee MEXKAY MNEePBbIM TPyO4aThIM BBITYCKHBIM 3JIEMEHTOM (5) U pa3fenuTeIbHBIM
snemeHTOM (14) nnsa oxucnutens (OX), B 4aCTHOCTH, yKa3aHHBIH, O MEHbLIEH Mepe, OIUH
BTOpOI KaHau (7) Tak»e PacroJiO’KeH TakK, UTO, MO MEHBIIEH Mepe YaCTHYHO, MPOXOIUT Yepe3
BTOpOE MPOCTPAHCTBO (S’7), MpOXOAALIee MEXITy BTOPBIM TPyOUaThIM BBINYCKHBIM 3JIEMEHTOM
(11) u paspenurensHbIM 31eMeHTOM (14) st okucnutens (0X).

15. T'openka (1) mo moOoMy U3 MPeqIIeCTBYIOINUX MYHKTOB, B KOTOPOH BCACHIBAIOLINN
sneMeHT (12) pacnosioxkeH Bbllle MO MOTOKY OT KOopHA (FR) mnameHu BIONB MPOAOJIBHONW OCH
ropenku (1).

16. T'openka (1) mo nmoOOMy M3 MPEALIECTBYIOMMX MyHKTOB, COMEpIKaIIasi, 0 MEHbIIEH
Mepe, OOHY TMepByK cucreMy (23) momayu TOIUIMBA, BBITOJHEHHYK) C BO3MOXHOCTBIO
peryaupoBaHus noctynarouero odvema nepsuaroro noroka (PF) BHyTpu nepsoro kanana (6), u
BTOPYIO cHcTeMy (24) momayu TOIUIMBA, BBINOJHEHHYI) C BO3MOKHOCTBIO PETYJIHPOBAHUS
nocrynaromero oobema ropudHoro noroka (SF) BHyTpu BrOporo kanana (7); mepsast cucrema
(23) momaum u BTOpas cuctema (24) momayu SBISIOTCS PETYJIUPYEMBIMH HE3aBUCUMO IPYT OT
apyra.

17. T'openxa (1) mo m. 16, conmepxamas cucremy (25) nogaun okucnurens (OX), npu
sToM cructema (25) nogaun okuciutens (OX) conep:kuT, MO MEHbIIEH Mepe, OUH BEHTUIATOP
(26) ¢ mepeMeHHOW CKOpPOCTBIO BpAIIEHHs, BpAIICHUE KOTOPOTO PEryJUpPyeTcsl TMepBOM
aKyaTOpHOH cucTeMoi (23).

18. T'openxa (1) mo mobomy u3 nm. 16 umm 17, conepskaiiast 3eKTpoHHbIN 0ok (27)
yIPaBJICHUS, BBINOJHEHHBII C BO3MOXKHOCTBIO YIIPaBJIEHUs, B Ipolecce padoThl, MHepBOH
cucreMoi (23) mojgauu TOIUIMBA, BTOPOH cucremoil (24) mopmaum torumea U cuctemoit (25)
nonauu okucautes (0X).

19. T'openka (1) mo m. 18, B KOTOPOIt 351eKTPOHHBIN 0ok (27) yrpaBiieHHsl BBIIIOJHEH C
BO3MOJKHOCTBIO U3MEHEHHs, B Ipolecce padoThl, COOTHOLIEHUS MEXIY MEePBHYHBIM MOTOKOM
(PF) u BropuuHbiM OTOKOM (SF) B 3aBUCHMMOCTH OT 3aaHHOM Harpy3ku Ha ropenky (1).

20. Topenka (1) mo m. 19, B koTOpOIi OJOK ympaBlieHHs] BBINOJIHEH C BO3MOKHOCTBIO
u3MeHeHus1 nepeuyHOro noroka (PF) B muanasone ot 5% no 50% ot o0miero moToka TOMIIMBA,
ABJISIOIIEerocss cymmoi nepsuyHoro notoka (PF) u Bropuunoro noroka (SF).

21. Topenka (1) mo m 19 wmmm 20, B KOTOpOH OJOK YIpaBJIEHHUs] BBIMOJIHEH C
BO3MOKHOCTBIO M3MEHEHHsI BTOpu4HOro noroka (SF) B nuanazone ot 95% no 50% ot obmero
MOTOKA TOIJINBA, SIBJISIFOIIErocs CyMMol nepsuyHoro notoka (PF) u sropuunoro noroka (SF).

22. Topenka (1) mo mobomy u3 mm. 18-21, B koTOpo# OJIOK yHpaBlieHUs! BBIMOJHEH C
BO3MOKHOCTBIO CBEIIEHUs] K MUHIMYMY TOCTymnarouiero odbema nepsuuHoro noroka (PF) mpu
YCJIOBUH, YTO JaJbHEWIee YMEHBIICHHE HE CHIKAeT CTA0MIBHOCTh OCHOBHOTO miameHu (MF).

23. T'openka (1) mo mro6omy u3 . 16-21, BEIMOHEHHAS TAKHM 00pa30M, 4TO OCHOBHOE
wiamst (MF) pacnipoctpansiercst B oObeme kamephl (3) CropaHusi, YTO SIBJISIETCS OTHEJIBHBIM OT
kopHs (FR) nminamenu.

24, T'openka (1) mo mobomy u3 mm. 16-21, B koropoit nepsasi cucrema (23) momauu u

BTOpas cuctema (24) momauu, Kakaasi, COAEPKUT COOTBETCTBYIOLIMH SJIEKTPUUECKUN TPUBOA
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(M), B 4YacTHOCTH, BBINIOJHEHHbI C BO3MOKHOCTBIO PETYJIHPOBAHUS COOTBETCTBYIOIIETO
kyanaHa (V), Npearno4YTuTeIbHO, IPOCCETBbHOTO KIIaNaHa.

25. T'openka (1) mo mobomy u3 mm. 16-24, B KOTOpOH BcachiBaroImui 3meMeHT (12),
nepsasi (23) u Bropas (24) cucreMa MHOJA4YM B3aUMOJEHCTBYIOT BMECTE MJIsi COKpALICHHS
BbIOpOCOB ropeku (1).

26. YcTpoicTBO IUIsl HarpeBaHus TeKy4eil cpezbl, conepskainee kamepy (3) cropanus u
ropenky (1) mo mo0oMy M3 MPEenmIecTBYIOUIMX MyHKTOB, Mpu 3TOM ropenka (1) pacmnonoskeHa
TaK, YTO BCACHIBAIOINUI 35ieMeHT (12) HaXOAUTCsl BHYTPH KaMmephl (3) CropaHusi, U BbI3BIBAET TO,
YTO, IO MEHbLIeH Mepe, 4acTh ra3oB (G), MpUCYTCTBYIOIUX B Kamepe (3) cropaHusi, mpoTeKaer
yepe3 BTOPOH TpyOUaThiii BeITYCKHOH deMeHT (11).

ITo noBepenHocTn
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