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CHHOCOB CTYIIEHYATOI'O COKUT'AHUA TOIIVIMBA U I'OJIOBKA CI'OPAHUA

Hacrosimee n3o0peTeHne OTHOCUTCS K CIOCOOY CTYNEHYaTOro CXKUraHWs TOIUIMBA M K
TOJIOBKE CTOpaHus ISl CTYIIEHYaTOrO CKUTaHMsI TOIUIMBA.

Ilpn coxuranuM MCKOMAEMOro TOIUIMBA B TOMOYHBIX YCTAaHOBKAX IIOMHUMO JPYIHX
NPOAYKTOB CropaHusi oOpasyroTcs OKcuAbl a3ora, Hampumep, NO (MoHookcun azora), NO,
(muoxcun asora). [anee oboOmenHO OymeT roBoputhbest Toibko 0 NO. Ha stu m npyrue
BBIOPOCHI 3arpsI3HSIIOIIMX BEIIECTB MOJKHO BJIHSTD, & TAK)KE COKPALIATh KOJUYECTBO YKA3aHHBIX
BBIOPOCOB, C TIOMOLIBIO KOHCTPYKTHBHBIX MEp B ropeikax. MexaHu3Mbl PeakLUH, PUBOISLINE
K O00Opa3oBaHMIO TaKMX OKCHUIOB a30Ta, LIUPOKO H3BECTHBI M OOBIMHO 3aKIFOYAIOTCS B
TEPMUYECKOM 1 ObIcTpoM obpazoanun NO, KOTOpOE TakKe OMUCHIBAIOT Kak oOpazoBanue NO B
pes3yJibTaTe OKUCIEHHS] XUMUYECKH CBSI3aHHOIO a30Ta B TOILJIUBE.

H3BecTHO, uTo Tepmuueckuii NO, cOriacHO Tak Ha3bIBAEMOMY MEXaHU3My 3elbJ0BUYA,
3aBHCUT, C OTHOH CTOPOHBI, OT BPEMEHHU INMpeObIBAHUS PEAreHTOB B 30HE T'OPEHUs, a C APYrou
CTOPOHBI — B 3HAYUTEIBHON CTENEHU OT CaMOW TeMmeparypbl ropeHus. TemmepaTypa rOpeHUs
CBsi3aHA C COOTHOLIGHHWEM A TOIUIMBA W BO3AyXa. MakcuMajibHas TeMmIeparypa TOpeHHUs
o0ecrieynBaeTcsl TPU COOTHOLIEHWH TOIUIMBA U Bo3ayxa A=1. DTO Takke Ha3bIBAETCA
CTEXHOMETPUUECKUM cooTHoLeHneM. OHO 0003HavaeT, YTO B BO3MYyXe JJIsl CXKUTaHMs TOTIMBA
MMEETCs] IMEHHO TaKoe KOJIMYECTBO KHCIOPOAA, YTO TOILUIMBO OyAeT cropaTrh MoJHOCTHIO. [Ipu
COOTHOLIEHUH TOIUTMBA M Bo3ayxa A < 1 roBopsT O Ooratoil cmecu, T.e. CMeCH, B KOTOPOH
UMeeTCsl CJIMIIKOM MHOro Tormsa. IIpu cCOOTHOmEHMM TOIUIMBa M BO3ayxa A > 1 cmech
cuntaercsi OOENHEHHOMW, coneprkamed u30bITOK BO3Ayxa. B 000MX yKa3aHHBIX CIydasx

TEMIIEPATypbl TOPEHHMs CHOBAa CHIKAETCS, M, TakuM o0pa3oM, oOpa3yercs MeHbIle

,
tepmuueckoro NO.

Kpome tepmuueckoro NO HEMalOBaXKHYIO POJIb MIPAET TakXKe 0Opa3oBaHHE OBICTPBIX
okcunos azora NOx. beictpeiit NO o0pa3yercsi ¢ moMOIIBIO yTieBOAOPOAHbIX pagukaioB CH,
KOTOpbIe O0pa3yroTCsi Ha MPOMEXKYTOYHOW (pase B IUIAMEHM M TPUCYTCTBYIOT B KauecTBE
MPOMEKYTOYHBIX MPOAYKTOB MPHU CrOPAHUHU YIJIEPOAMCTOrO MCKOMAEMOro TOIUIMBA. Pagukasib
CH BcTynmaroT B peakiui ¢ aTMOC(EepHBIM a30TOM ¢ OOpa3OBaHMEM CHHHJIBHOW KHCJIOTBI
(HCN), kotopas nanee obpasyer NO B oueHb OBICTPBIX peakuusix oOpazoBaHus. [IpoBepeHHBIM
criocobom TmonmaBneHusi oOpa3oBaHus cBOOomHBIX panukagoB CH wu, criemoBarenbHO,
oOpazoBanmss ~ Obictporo  NO,  sBisgercs  OO€AHEHHOE  TIOpeHHE WM  TOpPEHHE

runepcrexuomMerpudeckoil cmecu. OOEIHEHHBIM T'OPEHHEM HA3bIBAIOT TOPEHHE C HU30BITKOM

BO3.yxa, T.e. mpu A > 1.
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Bbrictpeiii NO Bo3HHKaeT B HEOOJBIINX KOJUYECTBAX MO CPaBHEHHIO ¢ TepMudeckium NO,
HO WUrpaeT BAXHYIO poJib B CHIKeHHH oOpazoBaHuss NO, 0COOEHHO B OOJIACTSIX MPUMEHEHHUS C
yJIbTpaHU3KUM conepxkanueM NO.

Takke W3BECTHO, YTO PELUPKYJSIMA, WIH OOpaTHOE TedeHue, OTpabOTaBLIMX Ta30B,
o0pa3yromuxcs MpU TOPEHHH, MOJOXKUTEIbHO BJIMSIET HAa CHIKEHHE OOpa3oBaHMS OKCHAOB
a3ota. Penupkynupyromuii OXJnaxaeHHbI OTpabOTaBLIMI Ta3 CHIDKAET KaK TEeMIEpaTypy
IlaMeHu, Tak U mnapuuanbHoe naBieHue O, (kucnopoma) B 30He ropenusi. Ob6a sddexra
crocoOCTBYIOT cHmkeHHO obOpasoBanusi NO. Tem He MeHee, moaMmelnuBaHue BCe OOJbINErO
KOJINYECTBA OTPAaOOTABIIMX Ta30B MNPUBOAUT K JeCTaOMIM3aLMU MpoIecca HENMpPepbIBHOTO
TOPEHUSL.

B marentHbix gokymentax EP 1754937 B1 u EP 2037173 Bl npencrasieHsl rOJOBKH
CropaHusi, ¢ MOMOIIBI0 KOTOPBIX JOCTUTal0T CHIbKeHus konumdectsa NO. B stux ycrpolicTBax
MIPOUCXOAST OAHOCTYIEHYATbIE MMPOLIECCHI CXKUTAHUS, KOTOPBIE JINIIb B OTPAHUYEHHOH CTeneH!
JOMYCKAKT JAJTbHEHIIYIO ONTUMU3ALUIO peskuMa oOpazoBaHust NO U CTaOMIM3ALUIO TUNIAMEHH.
B mnarentHoM gokymente DE 19509219 A1 npeacraBieHa TojioOBKa CropaHus A
JABYXCTYIIEHYAaTOrO CXXUIAaHUS C HUCIOJb30BAHHUEM THUIEPCTEXHOMETPUUECKON TIa30BO3yLIHOM
CMECH B MEPBOH CTYNEHU M THUIOCTEXMOMETPUYECKOW TIa30BO3AYLIHONM CMECH BO BTOpPOH
CTyIIEHHU.

B ronoBke cropaHusi OOBIYHO PA3MYAIOT TaK HA3bIBA€MbI€ 30HBI CMEIIMBAHUSA U TaK
Ha3bIBAEMbIE 30HBI TOPEHUSI.

B 30He cmeluBaHMs CMEIIMBAIOTCS Pa3HbIE TEKY4He Cpelbl, KOTOpbIE (€lle) HE CrOpeu.
B 30He cMmemmBaHus OOBIYHO HE BBINOJHSIOTCS YCJIOBHSI, KOTOPble HEOOXOIMMBI ISl TOPEHHUS.
DTO BO3MOXKHO, HANpUMEp, €CJIH CKOPOCTh MOTOKAa BOCILIAMEHSIOLIEICS CMECH 3HAYUTENbHO
BBIILIE CKOPOCTH IJIAMEHH.

30Ha TOpeHHss — 3TO O0JacThb, B KOTOPOW CYLIECTBYIOT YCJIOBHUS, HEOOXOOUMBIE IS
ropeHusi. 30Ha TOPEHHUsl CYLIECTBYET, KOTJa MMEETCsl BOCIUIAMEHSIIOINASCS CMeCh (Hampumep,
CMeCh TOILJIMBA C BO3AYXOM JUIsl COKUTAHMSI TOILJIMBA, CMECh TOIUIMBA C BO3AYXOM JJISl COKUTAHMSI
TOIUIMBA U OTPabOTABIIMMH Ta3aMH, CMEChb TOIUIMBA C OKHCIHUTENEM, CMECh TOIUIMBA C
OKHCIIUTENIeM M OTpaOOTaBIIMMU Tra3aMH), CKOPOCTb MOTOKA BOCILIAMEHSIIOLIEHCS CMECH U
CKOPOCTh TUIAMEHM MPAKTUYECKH PaBHBI, U OOECleYeHa TeMIlepaTypa, paBHas TeMIeparype
BOCIUUTAMEHEHHsI BOCILIAMEHSIIOLIEHCS CMeCH MM TpeBblmaromias ee. bonee obmee monsTHE
«OKHUCIIUTENb» BKJIIOYAET TMOHATHUSA «BO3AYX MAJsl COKUTaHUS TOIUIMBAa», a TaKXe BKIIOYAET,
HanpuMep, TOHATHE «BO3AYX OKpyXKawomed cpeabl, OOOralieHHbIH JOMOJHUTEIbHBIM

KHCJIOpOAOMD. B O6J'IaCT$IX, rac AaHHBIE YCJIOBHS HE BbBIMOJHANOTCS, BOCIIAMCHCHUC HIIN
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rOpeHHe HEBO3MOXKHO. 30HBI CMEIIMBAHHUS YaCTO NEPEeXOISAT B 30HBI TOPEHUsi 0e3 YEeTKOro
MIPOCTPAHCTBEHHOI'O Pa3JEIEHHUSI.

B cBsi3u ¢ yka3aHHBIMU U JOPYTMM NPUYHHAMH HUMEETCs] HEOOXOAMMOCTh B JTAHHOM
u3o0perennu. 3amavell JaHHOTO HM300PETEHHsS MOXKET SIBIATbCS OOecreueHre BO3MOKHOCTH
OTKa3a OT BHEWHUX Mep no cHkeHuto NO, Hampumep, OT BHEIIHEW pPEeLMPKYJISLUU
oTpaboTaBIIMX Tra3oB. 3amaueill JAaHHOTO HM300PETEHHs MOXKET SIBJISIThCS MONAEpIKAHUE Kak
MO’KHO 0oJiee HM3KOTO 3HepronorpedieHus. 3amadeii TaHHOTO M300PETEHUS MOKET SIBJISIThCSI
obecrieueHne SHePreTUYECKH BITOTHOTO CTOPAHUS CO CBEIEHHEM K MUHUMYMY BbIOpocoB NO.

3amayn M TpPHU3HAKK HACTOSIIEro U300peTeHuss OyAyT OYEBUAHBI U3 CIEAYIOLIErO
OTHMCAaHMsS] BAPUAHTOB BBITIOJHEHUS, MIPUBEICHHOTO CO CChUIKOM Ha MpHUJIaraeMble YEepPTEKH, Ha
KOTOPBIX:

Ha ¢ur.]1 BecbMa cxeMaTHYHO U300pakeH BUJ COOKY TOJIOBKH CTOPAHMS,

Ha ur.2 cxemMaTMyHO U300paKeH BUJI B aKCOHOMETPHH YacTe T'OJOBKH CTOPAHUS CO
CTOPOHBI MMOAAYH TOTUTHBA,

Ha ¢ur.3 cXxeMaTUYHO M300paKe€H BUA B AKCOHOMETPHUH YACTEH TOJIOBKH CrOpPaHUS,
MOKAa3aHHOW Ha (UT.2, CO CTOPOHBI IJIAMEHH,

Ha (ur.4 cxemaTnaHO M300paxkeH BUA COOKY rOJIOBKH CTOPaHUS,

Ha Qur.5 cxeMaTHuHO U300paKeH BUJ B pa3pes3e NepeHeil YaCTH rOJIOBKU CTOPAHHUS, U

Ha Qur.6 cxeMaTH4HO U300pakeH BU CIIEPEeaU T'OJIOBKH CTOPaHUSI.

3nech U janee CO CChUIKOH Ha YEPTEKU OMMCAHBI aCTEeKThl U BapPHUAHTHI BBITTOJIHEHUS
u300peTeHrsi, Ha KOTOPbIX Uil OOO03HAUYEHUS] OJMHAKOBBIX WJIM CXOXHX 3JIEMEHTOB B LEJIOM
UCTIOJIB3YIOTCSI OMHAKOBBIE WJIM CXOXHE CChbUIOYHbIE mo3unuu. st obecriedeHusi riyOOKOro
MOHUMAHHST OJTHOTO MK O0Jjiee aCleKTOB BAPUAHTOB BBIMOJIHEHUS U300PETEHHS B TIOCENYIOIIEM
OMKCAHUU TIPUBENEHbI KOHKPETHbIE AeTaju. TeM He MeHee CIeLUaNCTy B JAaHHOU o0jactu
MOKET OBITh OYEBHJIHO, YTO OJHMH WK OOJiee aCrEeKTOB BAPUAHTOB BBIMOJHEHUs HU300peTeHus
MOTYT OBITh OCYINECTBJICHBI C MEHBIIEH CTEMEeHbIO AeTaju3aluuu. B Apyrux ciydasx is
oOJierdyeHusi OMHMCAHUS OJHOTO WM OoJiee acleKTOB BAapPHAHTOB BBINOJHEHUS H300pEeTeHUs
3JIEMEHTBbI TIOKa3aHbl CXeMAaTHYHO. TakuM 0Opa3oM, MPHUBENCHHOE HIDKE OMUCAHHWE HE HMEeT
OTPaHUYUTENLHOTO XapakTepa. Clieyer OTMETHTD, YTO U300paKEHUE PA3IUYHBIX 3JIEMEHTOB Ha
yepTekax He 00s13aTeIbHO COOTBETCTBYET MacTady.

TepmuHbl, 00O3HAUAKOLINE HAMPABJIEHUS, HUCIOJIb3yeMble B JaHHOM OIHCAHUU CO
CCBUIKOM Ha YEPTEXKHU, HAIPUMED, «BEPX», KHU3Y», KBEPXHUI», KHWIKHUNY, «JIEBBII», «IIPABBIY,
«IEepPeAHUN», «3aAHUNY», «BEPTUKAJIBHBINY, KTOPU3OHTAJIBHBIN» U T.A., HE TOJLKHBI TOJKOBATHCSA

B Ka4€CTBE OFpaHquHHﬁ. KommnoHneHTHI BAPHUAHTOB BBINIOJIHEHUS MOTYT OBITD PacCIIOJIOKEHBI B
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HECKOJIbKMX  PAa3JINYHBbIX OPUEHTALMSIX, © TEPMUHBI, OOO3HAYANOIIHUE HATPABJICHUSI,
UCTIOJIB3YIOTCST TOJNIBKO B KadecTBe mosicHeHus. Creayer moHMMaTh, 4ro 0Oe3 oTxoma oOT
KOHILIETILIMH JAHHOTO M300PETEeHUsI MOTYT OBbITh HCIIOJIb30BAHbBI APYTHe BAPHUAHTHI BBIMIOJIHEHUS U
MOTYT OBITh BBITOJIHEHBI KOHCTPYKTHBHBIE MJTH JIOTHYECKUE U3MEHEHHSI.

MHoroctyneH4arele MPOLECChl CKUTAHUS YK€ NaBHO U3BECTHBI HAa MpakThke. Tem He
MEHEee, W3BECTHbIE HAa CETOAHSLIHUN JE€Hb IMOAXOAbl HE SBIAIOTCS AOCTATOYHBIMU IS
obecriedeHus: yIOBJIETBOPEHHUS TOCTOSIHHO pacTyIiux TpeOoBaHuii B oTHOIeHMd NO mpu
SKCIUTyaTalldd TOMOYHBIX YCTAHOBOK B JOJTOCPOYHOM mepcrnekTuBe. llpu crymeHuarom
C)KMTAHUHM B COOTBETCTBUH C JIAHHBIM M300pETEHUEM BO3MOXKHO 00Jiee MHTEHCUBHOE CHIDKEHUE
NO. Tlpu COOTBETCTBYIOIIEM PETYJIUPOBAHUM TaK:ke BO3MOXKHO obecrneuuTh cHrbkeHue NO B
HIMPOKOM JWaNa30He HArpy30K W/ JJisl Pa3HbIX BUIOB TOIUIMBA /WK JJIsl Pa3HBIX Kamep
CropaHusi.

IIpennoxkeH cnocod CTymeHYaTOro C)KMTaHUs TOIUIMBA MpPH MOAa4de BO3AyXa JJist
C)KHTaHUs TOIUTMBA B TPyOy ropenku B coorBeTcTBUU ¢ 1.1 hopmynsl uzodbperenusi. Tommuso
MOKET OBITh Ta30M WM KUJIKUM TOILTHBOM. st 0Opa3oBaHus MEPBUYHOTO IJIAMEHH B TPyOy
TOPEJIKH MONAIOT MepBOe KOJIMYeCTBO ToruuBa. st obpasoBanust (poHTa OCHOBHOIO IJIAMEHU
HIDKE TI0 TOTOKY MOXeT OBITh MOJAHO BTOPOE KOJMYeCTBO TorumBa. (OCHOBHOE IUIaMsi
CTaOUIM3UPYETCs] HIDKE MO MOTOKY OT TPYyOBI TOPENKU M HAXOAWTCS HA PACCTOSIHUM OT Hee.
JlvHMM MOaYM TOIUIMBA BBIMOJHEHBI TAK, YTOOBI FOPEHHE MEePBUYHOIO TUIAMEHU MPOUCXOIUIIO
NpU CTEXHOMETPUYECKOM COooTHOowmeHun Oonee 1,5, B yactHocTH, Oonee 2,0. DTO mo3BONSET
o0ecrneynTh OYEHb HH3KYIO Temreparypy riameHu. IIpu 3ToM mpakTudecku He oOpasyercs
obictppiii = NO.  OcHoBHOe  TulaMsi  siBIsieTcss  ¢Jla00  THIEPCTEXHOMETPUYECKHM.
CrexuomMeTprieckoe COOTHOILIEHHWE MOXKeT HaxXxoauTbCs B auanazoHe ot 1,03 mo 1,18,
TemmepaTypa OCHOBHOTO IUJIJAaMEHH MOXKET OBbITh 3HAYMTENBHO CHIDKEHA Omaromapsi
pPeLMPKYJISIIIKA OTPAOOTABIINX rA30B BHYTPH KaMePbl CrOPaHUSI.

B onHOM BapuaHTe BBIMOJHEHUS BO3MOXKHO pEryJUPOBAHUE YKA3aHHOTO TMEPBOTO
KOJMYECTBA TOIUIMBA HE3aBHUCHUMO OT YKa3aHHOTO BTOPOrO KOJUYECTBA TOIUIMBA. JTO
ofecrieunBaeT CO3JaHHE THUIMEPCTEXHOMETPUYECKOTO TMEPBUYHOTO TIUIAMEHH B IIHPOKOM
UaTna3oHe Harpy30K.

B ogHOM BapuaHTe BBITIOJIHEHUS IEPBOE KOJIMYECTBO IMOAABAEMOI0 TOILTUBA MOKET OBITh
3HAUYUTENIbHO MEHbBIIE BTOPOrO KOJUYECTBA I1OJABAEMOr0 TOIUIMBA. YKa3aHHOE IEepPBOE
KOJIMYECTBO TOIUTMBA MOXET COCTaBJsITh HpuOmmurenbHo or 3% no 15% ot olmero
KOJIMYECTBAa TOIUIUBA, T.€. OT CYMMBbI YKa3aHHOT'O MEPBOr0 KOJIMYECTBA TOIJIMBA M YKA3aHHOTO

BTOPOTO KOJIMYECTBA TOILIMBA. HpeI[HOLITI/ITeJ'IbHO NEPBOC KOJIHNYECTBO TOIUIMBA COCTABJISCT OT
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5% no 10% oT cyMMBI IepBOTo KOJUYECTBA TOIJIMNBA U BTOPOTO KOJIMYECTBA TOTLJIMBA.

B npyrom BapuaHTE BBINIOJIHEHMs 3aKPY4YMBAKOT YacCTb BO3JyXa AJIs1 COKMTAHMs TOILIMBA.
Tem cambIM CO3HAIOT 3aBUXPEHHBIM IMOTOK BO3AyXa MJIsl CXKUTraHus TorumBa. B obmacts
3aBUXPEHHOIO BO3[yXa MOJAIT NEPBYK) 4YACTh MEPBOrO KOJIMYECTBA TOIUIMBA. JTO CO37a€T
3aKpy4EHHYI0 OOEIHEHHYIO CMeCh BO3JyXa U TOIUIMBA. JTO OOECIeYMBaeT O4YeHb XOpOoLIee
cMeurMBaHue. B maHHO# 00MacTH CKOPOCTb MOTOKA BBICOKAs, a CMeCh OOEIHEHAa, TaK HTO
YCJIOBHUsSL [IJIl BOCIUIAMEHEHHUs1 OTCYTCTBYIOT. Ha cremyromem »stame CKOpPOCTb IOTOKA
3aKpy4eHHOH OOeIHEHHOW CMeCH BO3IyXa M TOIUIMBA yMeHblnaercs. K 3amenneHHON
3aKpy4eHHOH OOETHEHHOW CMeCH BO3[yXa W TOIUIMBA NOOABJISAIOT BTOPYK YacTh IEPBOTO
KOJIM4€CTBA TOIJIUBA.

Kpome Toro, nmpennoskeHa rojoBka CropaHusi Ajisi CTYNEHYaTOro CoKUTaHUs TOIUIMBA B
COOTBETCTBUH C 1.7 popmynbl n3o0perenus. [IpemnoskeHHast TOJIOBKa CrOpaHusi 00eCIieqnBaeT
BO3MOKHOCTh BBITIOJTHEHHUSI BBIIIEYKAa3aHHOTO crocoda. ['onoBka CropaHusi BBINIOJHEHA C
BO3MO>KHOCTBIO CXKUTaHUs MIEPBOTO MOJ1aBa€MOI 0 KOJINYECTBA TOIUINBA B
TUIEPCTEXUOMETPUYECKOM MEPBUYHOM IUTaMeHU. BTopoe momaBaeMoe KOJUYECTBO TOIUIMBA
CKUTAIOT B C1a0OM rUMEePCTEXHOMETPUIECKOM OCHOBHOM IUTAMEHHU.

IIpennodTurensHO UMEETCsl BO3MOKHOCTD PETyJIMPOBAaHUs MMOJAYN YKAa3aHHOI'O MEPBOro
KOJIMYECTBA TOIUIMBA U MOAAYM YKAa3aHHOIO BTOPOrO KOJIMYECTBA TOILUIMBA HE3aBUCUMO APYT OT
Apyra, 4To 00ecreunBaeT CropaHue ¢ OYeHb HU3KUM COZAEP’KAaHHEM OKCHIIOB a30Ta B IIUPOKOM
JUana3OHe Harpy30K.

Ha crnenyromux ¢urypax uepTeskeidl MOKa3aHbl NPHMEPHbIE BAPHAHTHI BbBIIOJIHEHUS
TOJIOBOK CrOpPaHHUsl COTJIACHO NaHHOMY H300PETeHHIO, C MOMOINBI) KOTOPBIX MOXET OBbITh
BBITOJIHEH MPEIOKEHHBIN CIIOCO0 CTYMEHYATOr0 CXKMTaHHs TOTUIUBA.

Ha ¢wur.1 Becbma cxemaTuuHO mokaszaH BUI cOOKy rojoBku 10 cropanus. ['omoska 10
cropaHusi comepxut TpyOy 12 ropenku, cpeactBo 14 3aBUXpEHHs, TEPBbIE TOIJIUBHBIC
¢dopcynku 16a, 16b, Bropeie TorBHbe GopcyHku 18, mepByro suHu0 20 Moxavyu TOILIMBA U
BTOPYIO JIMHUIO 22 monauu ToruBa. CTpesKku yKas3blBalOT HalpasjeHHe Mojadyu ToIuMBa. B
nporecce padoTbl BHYTPU cpenctBa 14 3aBuXpeHHst 00pa3yercsi THIepCTEXHOMETPUYECKOe
nepBUYHOE iamsi 24, a Ha pacCTOSTHUM OT rojioBku 10 cropanmst 0Opa3yeTcsi OCHOBHOE TLTaMsl
i GpOHT 26 OCHOBHOTO IJIAMEHH, MPHUEM KaKI0e TUIaMsl CXeMaTHIeCKH 0003HAUEHO 3HAYKOM
wiamern Ha ¢ur.l. Takum oOpasom, rojoBka 10 cropanus oOecrnedMBaeT CTYNEHYATOE
C)KUTaHue TOIUMBA. TOIIMBO MOXET OBITh ra3000pa3HbIM. TOIMIMBO MOXET OBITH MPUPOAHBIM
razom. Tommso MOXeT coaep:kaTh BOROpoA. KpoMe ncnosnb30Banus B Ka4€CTBE YUCTO Ta30BOU

rOpeJIKHM, BO3MOXKHA Tak»e padoTa B KauecTBE ABYXTOIUIMBHOW TOPEJIKH, B KOTOPOH Hapsny C
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ra3000pa3HbIM TOIUIMBOM MOJKET CIKHUTATBhCS JKUIAKOE TOIUIMBO. Taxke BO3MOXKHO BBIOJHEHHE
FOPEJIKU TOJIBKO JUIS SKMIKOrO TOIUIMBA. JlanpHelee OnucaHue B LIEJIOM HE OTPaHUYUBAIO LIIUM
00pa3oM OTHOCHUTCS K BAPHAHTY BBINOJIHEHHS B BUZE A30BOI TOPENKHU.

Ha ¢ur.1 nokasaHo, uTo Bo3AyX 28 It CXKMraHMs TOIUIMBA TOAAIOT B TPyOy 12 ropenku
cnpasa. Takum oOpa3om, mpaBblii KOHeI TpyObl 12 ropenku B JaHHOM BapHAHTE BBITOJHEHUS
U300peTeHrst SIBJIIETCSl BEPXHHM IO MOTOKY KOHLOM. Tpyba 12 ropenku Moxer ObITh IO
CYIIECTBY MIMJIMHApHUYeCKOoW. Bo3ayx 28 mnmsi cxxuraHusi TOIUIMBA MPOXOAUT uepes TpyOy 12
TOpPEJKU U BBIXOIUT M3 HEE Ha JIEBOM OTKPBITOM KOHIE TPyObI 12 ropenku, B JaHHOM BapHaHTE
BBITTOJIHEHHST M300pETeHUs] HAa HIDKHEM MO TMOTOKY KOHIEe. PpoHT 26 OCHOBHOTO IUIAMEHH
o0pasyercst HIKe O TIOTOKY OT rojioBkH 10 cropanusi. 3mech HAXOIUTCS KaMepa CrOpaHus WiH
TOINOYHAsA KaMepa, KOTopasi Aasiee B ONUCAHUH HE PACCMATPUBAETCS.

KonmuecTBo TOMUNBA, BBIXOAALIETO U3 MEPBBIX TOIUIMBHBIX (OpCyHOK 16a, 16b, MoxkeT
ObITh HEOOJBIIUM 1O CPABHEHUIO C KOJIMYECTBOM TOILIMBA, BBIXOASIIETO W3 BTOPBIX TOTUTMBHBIX
dopcynok 18. Ecnu B mepBUYHOM IJIaMeHH 24 Cropaet JIUIIb HeOOJbINOe KOJTHYECTBO TOILIHBA,
CUJIbHO NPEBBIIANOIIEE TUIEPCTEXUOMETPUYECKYI0O HOPMY, BTOpas CTYNE€Hb CXKUTAHUSA C
THIIOOCTEXHOMETPHUYECKON HOpMO#l He Tpebyercs. IlosTomy Haxonsimeecss Ha pPacCTOSHUH
OCHOBHOE TuIamsi 26 Takke MOXeT ObITh B IIEJIOM rurepcrexuomerpuydeckum. B romoske 10
CrOpaHMsI COTJIACHO TAHHOMY M300pETEHUI0 He CO3AaeTcsi 00Ias rUIMOCTEXHOMETPUYeCcKas 30Ha
rOpeHusi, Kak TpU  CTYNEHYaTOM  CXKWUIAHUU  C  TUIOOCTEXMOMETPUYECKOM U
TUIEePCTEXUOMETPUUECKIMHU 30HAMHU TOPEHUsI U BpeMeHeM MpeObIBaHUS ra3oB B JAHHBIX 30HAX,
HeoOxoaumbIM [yt BoccTanoBieHnss NO. TlpennoxkeHHslil crnoco0 mpenycMaTpuBaeT Co3IaHue
CHJIHO THIEPCTEXHOMETPUUECKOTO MEPBUYHOIO TUIAMEHH W ¢J1ab0 THIEepCTEXHOMETPUIECKOTO
OCHOBHOTO IJIAMEHH.

CpenctBo 14 3aBUXpeHUs pacmonokeHo BHyTpu TpyObl 12 ropenku. Cpenctso 14
3aBHXPEHUS] MOXKET ObITh OTKPBITBIM ¢ 000mx KOHLOB. IIpomosnpHas ock TpyObl 12 ropenku u
NPONOJIbHASL OCh CpeAcTBa 14 3aBUXPEHUsT MOTYT OBITh MapajUIeJIbHbl MM PACTIONOXKEHbI PYT
HaJ JPYroM, TaK YTO CPEACTBO 14 3aBUXpEHHs PACHOJOXKEHO MO LEHTPY BHYTPH TPyOsl 12
TOPENKH U PAaBHOMEPHO OTCTOMT PAAHaIbHO OT BHYTPEHHEH CTeHKH TpyOBl ropenku. Yacte
BO3AyXa 28 IUIsl CKUTaHWs TOIUIMBA MPOXOIUT CHAPYKU CpencTBa 14 3aBUXpeHUs yepe3 Tpyoy
12 ropenku, a Apyrast 4acTb BO3Ayxa 28 JUIsl CXKUIaHMs TOILIMBA NMPOXOAUT depe3 CpencTso 14
3aBUXPEHUSI.

CpenctBo 14 3aBuXpeHHs COAEPKUT 3aBUXpUTENb 30, 3aBUXPAMOLINE JIONATKU 32 U
nepdopupoBanHyro meperoponky 34. 3aBuxputens 30 Moxer ObITb 1O  CYIIECTBY

mwiHapudeckuM. [lepdopupoBanHas mneperopoaka 34 MOXET NPOXOAUTH IO CYIIECTBY



7

NepIeHIUKYJISIPHO MPOIOJIbHON ocH 3aBuxpurens 30 u obecrieunBaeT pasfeeHue BHYTPEHHETO
npocTpaHcTBa 3aBuxpurens 30 Ha nepByro obnacth 36 u Bropyro obnactek 38. IlepBas obnactb
36 MOXET pacrojaraTbCsi BbIIIE 110 TIOTOKY OTHOCHTENBHO BTOpOH oOmactu 38.
ITepdopupoBanHasi meperopoaka 34 MOXKeT BbI3BaTh MOHMKEHHE HaBIEeHHs. Takum oOpasom,
OHa MOXXET JIOKAJIbHO CHIDKaThb CKOPOCTb IOTOKA HIDKE IO TOTOKY OT mep(opupoBaHHON
neperopoaku 34.

3aBHUXPSIOLIHE JIOMATKU 32 3aBUXPUTEIISI MOTYT PACIONAraThCsi TOJIBKO B MEPBON 00JIACTH
36. Bropast o0nactb HW)KE MO MOTOKY OT MEPeropoakd 34 MOKET HE UMETh 3aBUXPSIOLINX
Jonatok 32. MoskeT ObITh MPenyCMOTPEHO MHOMKECTBO 3aBUX PSIFOIIUX JIOMIATOK 32.

3aBuxpurenb 30 MOKET UMeTh OONBLINIA TuamMeTp B mepBoi odiactu 36, 4eM BO BTOPOId
obiactu 38. B mecre mepexoma mexay mepBoil obmacTeio 36 m BTOpOil 00MacTei0 38 MOXKeT
OBITH BBITIOJIHEH KOHUYECKUH YYaCTOK.

ITepBeie TormuBHBIE opcynkn 16a, 16b pacrnonoxkens! BHyTpu 3aBuxpurens 30. OHu
coenuHeHbl ¢ nepBod yuHuen 20 nopaum TorumBa. llepsas nuuua 20 momadu TOMIMBA
o0ecrieunBaeT BO3MOKHOCTb  PErYJIHPOBAHUS  KOJHYECTBA TOIUIMBA/TOIUIMBHOTO  rasa,
NOCTYMNAIOIIEro B NepBble TOIUIMBHBIE popcyHku 16a,16b, xak mokasano cumsonom 40 Ha ¢ur. 1.
DTO peryiupoBaHHE sIBISETCS OTAENbHBIM U HE3aBHCUMBIM OT peryjaupoBaHus 42 BO BTOpOM
JIMHUU 22 1Oofa4vu TOIUIUBA.

IlepBrle TorumBHBIE opcyHkH 16a, 16b mMoryT comepkath (GOPCYHKU ISl IEPBUUHOTO
TOIUIMBA, Jajiee Ha3blBaeMble Takke (POopcyHKamu 16a A MepBUYHOTO ra3a, pacroyiOKEeHHBIMH
BO BTOpoW obnactu 38 cpexnctBa 14 3aBUXpeHUs, PACHONIOKEHHOH HIXKE MO MOTOKy. IlepBbie
TorBHbIE (opcyHKH 16a, 16b MOryT comep:kaTh NOMOJHUTENbHBIE TOIUIMBHBIE (DOPCYHKH,
nanee HasbiBaeMble (HOPCYHKAMHU JUIsl MOJAEPIKUBAIOLIEr0 TOIUIMBA WK (opcyHKamu 16b mist
MOJIEPKUBAIOIIETO ra3a, PacloJIOKEHHbIE B IMepBOM obnactu 36 cpencrtBa 14 3aBUXpeHUs,
PacnoyIOKEHHON BBILIE MO MOTOKY.

@opcyrkn  16b  anmsd  MOAAEPIKUBAIOLIETO TOIUIMBA MOTYT OBITb  PaBHOMEPHO
PACIIONOKEHBI MEXKAY 3aBUXPSOMMMYU Jonatkamu 32. @opcyHku 16b 1yt moanepKuBaroImero
TOIUIMBA MOTYT OBbITH PACIIOJIOKEHBI MO CYINECTBY MapajuIeIbHO MPOXOJBHOW OcH TpyOBl 12
rOpefkU. 3aBUXPSAIOLIME JIONAaTKU 32 BbI3bIBAIOT CHJIBHOE 3aKpyuuMBaHUE Bo3ayxa 28 ansd
CKMraHWsi TorumBa. TakuMm 00pa3oM, TOIUIMBO, BbITeKaromee u3 (QGopcyHok 16b  mus
MOAAEPKUBAOLLIErO TOIJINBA, TaKXKe Ha3bIBAEMOE MOAJEPKUBAIO LM rasom,
BBICOKOO((EKTUBHO CMELIMBAETCS C YACThIO BO3Ayxa 28 Ui CXKUTaHUS TOIUIMBA IS
NEePBUYHOIO IIaMeHu 24. B pe3ysbTare nosy4daercst 3aKpy4eHHasi CMeCh TOIUIMBA U BO3AyXa AJIs

cxuranus torma. [Tonada Torusa yepes GopcyHku 16b ais nmonaep >kKUBarOLIEro ra3za MOKeT
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OBITH BBINIOJIHEHA C BO3MOKHOCTBIO OOpa30BaHUs 3aKPYYEHHOH OOETHEHHOH CMecH BO3AyXa U
tornBa. PopcyHku 16b nis momaep:kKUBAKOLIErO ra3a BBINOJHEHBI ¢ BO3MOXHOCTBIO MOAAYU
NepBOM  YacTH YKa3aHHOTO IepBOro  KkosmudecTBa TorumBa. PopcyHku 16b  nmns
NOJAEPKUBAOLIETO ra3a MOTYT UMETb OTBEPCTHUs IJI MOAAYM TOIUINBA. Y Ka3aHHbBIE OTBEPCTHS
MOT'YT OBITb PacIOIOKEHbI C BO3SMOKHOCTBIO 110 MEHbIIEH Mepe YaCTUYHOW IO/Iaud TOIUIMBA B
HAaNpPaBJI€HUU IO CYIIECTBY paAHAIbHO BHYTPb, TO €CTb B HAIpPABJICHUU, IO CYLIECTBY
NEepPHEeHANKYJIAPHOM cTeHKe 3aBuxpurens 30. M3-3a BBICOKONH CKOPOCTH MOTOKA 3aKPYYEHHOIO
BO37lyXa JUJIsl C)KMTAHUs TOIUIMBA U U3-32 BBICOKOM JOJIM BO3[yXa MO CPABHEHUIO C KOJUYECTBOM
TOIUIMBA WJIM Ta3a, B OOJIACTH 3aBUXPSIFOIINX JIOMATOK 32, T.e. B obnactu 36, pacmooKEeHHOU
BBIILIIE IO MTOTOKY, €Il€ HE CO3JAI0TCs YCIOBHS JUIsl BOCIIJIAMEHEHUsI BUXPEBOW CMECH TOIJIMBA U
BO3/lyXa AJIsl COKUTaHUs TOIJINBA.

ITeperoponka 34 MokeT OBITH BBIITOJHEHA C BO3MOJKHOCTBIO 3aMEIUICHUS] 3aKPYYEHHOM
CMeCH TOIUIMBA U BO3AyXa AJIs CKUraHus Torumsa. [l oToro meperopoaka 34 MOXKET UMETh
otBepcTusi. [yl 3TOro Meperopogka MOXKET ObITh BBIOJHEHA IO CYIIECTBY B BHJE PEIIETKH.
I'eomerpuueckast ¢opma mneperopoakud 34 MOXKET OBITh BBIIOJHEHA C BO3MOXKHOCTBIO
YMEHBLIEHUSI CKOPOCTHU MOTOKA 3aKPYUYEHHON CMECH TOIUIMBA U BO3JYyXa AJIsI CXKUTAHUs TOILUINBA,
npyUYeM He JOJDKHA 3HAYMTENbHO Hapymarbes TypOyneHTHOCTb. Ileperoponka 34 ymeHbInaeT
aOCONIOTHYIO CKOPOCTh TOTOKA 3aKPYYEHHOTO M MPEABAPUTENIPHO CMELIAHHOTO MEPBHYHOTO
BO3/lyxa, oOecreunBasl TeM CaMbIM BOCIUIAMEHEHHE MEPBUYHOTO TIAMEHU 24, KOTOPOE B JAHHOU
obyacTu TOMOTHUTENFHO 0boralaeTcsi BTOpoi J0Jei epBOro KOJINUeCcTBa TOTUIMBA.

@opcynku 16a m1s MEpBHYHOTO TOILUIMBA MOTYT OBITh PAaBHOMEPHO pPAacCIpEAeseHbl B
obnactu 38 Hmwke mo moToky. Takum obOpasom, dopcynku 16a nans MepBHUYHOrO TOILTHBA
PacMoJIOKEeHbl HUXKE M0 MOTOKY OT meperopoaku 34 B obmactu ¢ Oojiee HU3KOH CKOPOCTBHIO
notoka. @opcyHku 16a asi MEPBUYHOrO TOILIMBA MOTYT OBITh PACHOJIOKEHBI MO CYIIECTBY
NEePNEeHIUKYJISIPHO MPOAOJbHONH ocu TpyObl 12 ropenku. @opcyHku 16a s NEpBUYHOTO
TOIUIMBA MOTYT OBbITb PAaBHOMEPHO paclpeneiieHbl B paJAHaJbHOM Kojble. Moxker ObITbh
MPEeIyCMOTPEHO MHOKECTBO (OPCYHOK 16a mns mepBu4yHOro Ttorumea. PopcyHku 16a s
NEPBUYHOTO TOIUIMBA MOJAIOT B 00JaCTh 38, pacmoNIOKEHHYIO HUXKE MO MOTOKY, BTOPYIO HacTh
NEepPBOr0 KOJIMYECTBA TOIUIMBA, KOTOPOE HA3bIBAETCS NEPBUYHBIM Tra3OM, B TOIUIMBHO-
BO3AYLIHYIO CMECh, 0OpPa30BAHHYIO B JIOMMACTHOM YacTH 3aBUXpuTes 30 W, IPYTUMH CJIOBAMH,
B mepBOi obyacTu 36, C CO3MaHUEeM, TEM CaMbIM, BOCIUIAMEHSIIOIIEHCS] CMeCH AJisi O0pa30BaHHS
NepBUYHOrO M1amMeHu 24. @opcyHku 16a A nepBUYHOrO TOIUIMBA MOT'YT UMETh OTBEPCTUS JJIs
NOJJaYy TOIUIMBA. YKa3aHHBbIE OTBEPCTHSI MOTYT OBITh PacIoJioKeHbl ¢ OOKOB ¢opcyHOK 16a ns

NEPBUYHOTO TOIUIMBA. BOKOBBIE OTBEpPCTHUS MOTYT OBITH pa3MeLIeHbl TakK, 4YTOObI Oblia
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o0ecrieyeHa nojaya TOIUIMBA B 110 CYIIECTBY TAHI€HIIMAJIBHOM HAIPABICHUU.

OTHOIIEeHNe MJIOIAAN BCEX OTBEPCTHH B (opcyHKax 16a ayis MEepBUYHOrO TOIUIMBA K
IUIOINAa BCEX OTBepcTHi B (opcyHkax 16b amsd moamep:KUBarOIIero TOIUIMBA MOXKET
ONPENENATh OTHOLIEHWE MEPBUYHOIO U IMOAAEPKUBAIOLIErO rasa, NPUHUMAas BO BHHUMAaHHE
JuHUM Tojadd K (QopcyHkam 16a mus mepBuuHOro TomiamBa M opcyHkam 16b s
NOANEP KUBAIOIIETO TOIUINBA. Y Ka3aHHOE OTHOLIEHHE MOXET OBITh BHIOPAHO B 3aBUCHMOCTH OT
o0meli reomeTpudeckoil GOpMbI U KauecTBa WJIM COCTaBa TOIUIMBA. Y Ka3aHHOE OTHOLICHUE
MO3KeT ObITh puMepHO 1:1. [TpuOIU3UTENBHO MOJOBHUHA TOILJIMBA, MPOXOISIIIETO Yepe3 MEPBYIO
muan0 20 TOAaYM TOIUIMBA, MOXKET ObITh MojaHa uepe3 (OpCyHKH 16a st MepBUYHOTO
TOIIMBa B o0nacTu 38, U MpUOSU3UTENTHPHO TOJOBHHA TOIUIMBA, MPOXOISINErO Yepe3 MEPBYIO
auHAO 20 MoAaYu TOIUIMBA, MOKET ObITh onaHa Yepe3 GopcyHku 16b muist moaaepKuBaroIero
TorIMBa B o0aactu 36.

PasnenpHOe perynupoBaHu€ MNEPBUYHOIO M MOAAECPKUBAIOLIErO ra3a BBINOJHSIOT C
MOMOLIIBIO peryaupyroomero cpeacrsa 40 B OTHOLIEHUM PETyJIMPOBAaHMsSI BTOPOrO, OCHOBHOTO,
TOIUIMBA, MPOTEKAIOLIEr0 4epe3 BTOPYI0 JUHHUIO 22 MOAa4u TOIUIMBA, NPUYEM KOHCTPYKLUS
3aBuxputens 30, ¢opcyHok 16a, 16b s mepBUYHOrO U TMOANEPKUBAIOIIETO TOIUIUBA U
neperoponku 34 obecnevnBarT CO3AaHNE MEPBUYHOrO IUIaMeHH 24 co cTexuomerpuen A>>1 B
LIMPOKOM JUaIa3OHe Harpy3ok. B ONHOM BapuaHTE BBINOJHEHUs CTEXUOMETPHs MEPBUYHOIO
wiaMeHu 24 cocrasiser A>1,5. B npyrom BapuaHTe BBINOJIHEHUS CTEXUOMETPHUS MEPBUYHOTO
TIaMeHu 24 cocraBisier A>2.

B cBa3u ¢ O4YeHb HU3KMMH TeMmIlepaTypamMH CrOpaHHUs B IEPBUYHOM IUIaMeHu 24
NPaKTUYEeCKU He 00pa3yeTcst TepMudeckux 1 ObicTpbix NO.

TeM He MeHee Takue HHM3KME TeMIEpaTypbl CropaHusi BCerza MOPUBOIAT K
HeCTAaOMJIPHOCTH  IJIAMEHH, KOTOpyr Tpelyercss mnpenoTBpaTuTh. CKOPOCTh  peakiuu
HKCIIOHEHIMAIBHO 3aBHCUT OT TEMIIEPATypbl B 30HE IJIAMEHH U OT TYpOYJEHTHOCTH B HEH.
CKOpoCTh peakiuy CHIKAeTCsl M3-32 HECOBEPLUIEHHOTO CMELIMBAHUS TOIUIMBA U OKUCIIMUTEJHL.
HeycTol4nBOCTh TIIaMEHH BO3HUKAET, KOTZIa CKOPOCTDb MTOTOKA B OCEBOM HAIpaBJIEHUH OOJIBIIIE,
yeM TypOyJIeHTHAsI CKOPOCTh TNIAMEHH.

Jns  cTaOMibHOTO TEPBUYHOTO IUlaMeHM 24 BakKHbl NpeABapUTENbHAs Mojada
MO PKUBAIOLIETO Ta3a uyepe3 GopCyHKH 16b nist monaep KuBaromero TOIINBa B 3aKPyYEeHHBIH
BO3IYX /Js1 CXKUTAHUs TOIUIMBA M, TakuUM oOpa3oM, oOorameHne M IpeaBapUTENbHOE
CMELIMBAaHUE NEPBUYHOrO BO3[yXa C TOIJIMBOM, TUI U MOJIOXKEHHE MOAAYM NMEPBUYHOrO rasa,
COOTHOIIEHHE TOANEPKUBAIOIIEr0 M MEPBUYHOrO rasa, a TakKke reoMmerpuyeckas gopma u

noJjiokeHue neperopoaku 34 B OesnonacTHOl wyactu 38 3aBuxpurens 30 B WILIFOCTPUPYEMOM
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BapUaHTE BBINOJHEHUs. [ osydeHnst CTaOMIIbHOTO NMEPBUYHOTO MJIAMEHU CO CTEXHOMETPHEN
Oonbure 1, B yactHocTH Oompine 1,5 wnu naske Oospiie 2, MOTYT OBbITh IPEAYCMOTPEHBI APYTHE
CpEenCTBa.

Kpome Toro, uunuaapudeckas OesnonactHas dactb 3aBuxputens 30, T.e. obmacts 38,
NOKa3aHHAs Ha (ur. 1, BBHINOIHEHA TAK, YTO B ONpeeIeHHOI 001acTH, KOTOpast 3KpaHUPOBAHA OT
OCTaJIbHOTO BO31yXa 28 NJIsl CKUTAaHUsl TOIUIMBA, MPOXOZsIero 4epes TpyOy 12 ropenku 3a
npenenamu 3aBuxputens 30, oOpazyercs nepBrUYHOE Tamsi 24.

Bropbie TorumBHbIe QopcyHkH 18, Takke HasbiBaeMble (OPCYHKAMH JJII OCHOBHOTO
rasa, pacroJIO)KeHbl CHApy»XH CpeacTBa 14 3aBUXpEHUs M HUXKE IO IMOTOKY OTHOCHUTENIBHO
yKa3aHHOTO cpencrna 14 3aBuxpenus. Bropele TorumBHbIe GopcyHkH 18 coennHeHbl cO BTOPOH
auHMel 22 momauu TorukBa. Bropas nuHHMS 22 mopayu TOIUIMBAa OOECTEeUHBAET BO3MOJKHOCTH
PEryJINpOBaHUsl KOJIMYECTBA TOIUIMBA/TOIUIMBHOTO ras3a, MOCTYMAKLIEr0 BO BTOPHIE TOTUTUBHBIE
dopcynku 18. BTopoe KOIM4ecTBO TOIUIHBA COCTABIISIET OOJBIIYIO YacTh OT OOIIEro KOJUYeCTBa
TOIUIMBA M, TaKUM O0Opa3oM, TaKKe€ Ha3bIBAE€TCS OCHOBHBIM KOJHMYECTBOM TOIUIMBA HIIH
OCHOBHBIM ra3oM. PerynupoBaHue OCHOBHOTO ra3a 0003Ha4eHO CUMBOJIOM 42 Ha ¢wur. 1.

Bropeie TorumBHbIE dopcyHku 18 pacnonoskeHsl BHyTpU TPyObI 12 ropenku. Bropere
TOIUTBHBIE (POPCYHKU 18 MOryT OBITH PAaCHOJIOXKEHbI Ha HIKHEM KOHIE TPyOBl 12 ropenku u
OKaH4YMBATbCs B Hell. Bropeie TormmBHbIE popcyHKH 18 MOTYT OBITH pABHOMEPHO Pa3HECEHBI IO
BHYTPEHHeH Okpy>kHOCTH TpyOs! 12 ropenku. Ha ¢ur.l He mokasaH KOJbLEBOH AeIbTa-IUCK,
KOTOPBIH MOJKET 3aIOJHATh MPOMEXYTOK MEXAy TPyOOH 12 ropenku u BTOPbIMU TOIUTHBHBIMU
dopcyHkamu 18 Ha HMXKHEM KOHIE TPyObl ropenku. bonee moapoOHO nenbTa-auCK OMUCAH CO
CCBUIKOH Ha (ur.4-6.

Bropbie ToruuBHbIe (opcyHKH 18 MOryT OBITh BBINOJHEHbI C BO3MOKHOCTBEO
o0ecrieyeHns: BBICOKOH CKOPOCTH BBIMyCKA TOILUIMBA. BO3HHMKAIOIMUN HMIYJIbC NEPEHOCHUT
TOIUTMBO KaK MOJKHO Jajbllieé B Kamepy Cropanusi, o0pasysi 30Hy TOpPEHHs, YAAJEHHYI OT
rosioBku 10 cropanusi. OCHOBHOM ra3 MOKeT ObITh IIOJAH 1O CYLIECTBY B HANPABJICHUHU MOTOKA,
TO €CTh MapajjieIbHO MPONONBHONH ocu TpyObl 12 ropenku. st 3TOro BTOpBIE TOIUIMBHBIE
dopcyHku 18 MOTYyT UMETh OTBEPCTHE HA JIUIEBOM CTOpoHE. OTBEPCTHE HA TOPLEBOW CTOPOHE
MOXeT ObITh 00pa30oBaHO JpoccenbHOM Imaiboi. Ilpy yka3aHHOM BapUaHTE BBITIOJTHEHUS
BTOPBIX TOIUIMBHBIX (popcyHOK 18 obOpasyercsi ocHOBHOe miamsi Win (POHT 26 OCHOBHOTO
IJIAMEHHU, KOTOPBIM HAXOAUTCS HA PACCTOSIHUM OT HIDKHEro KOHUa ronosku 10 cropanus u
CTa0MIIBHO CO3/1a€TCsl B KaMepe CropaHusi, KoTopas noApoOHO He nokazana. OcHOBHOE muiams 26
MOXET MMEeTh TOHKYIO U YJUIMHEHHYIO (opmy Omaromapsi pacnoJOKEHUIO BTOPBIX TOIUIMBHBIX

(OpPCYHOK COOCHO C HaINpaBJIEHUEM BBITEKaHUS OTHOCUTEIBHO OCH TPYOBI ropenku. BHyTpeHHss
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peuupKyssinus oTpaboTaBIINX ra3oB, Oosee MOAPOOHO PACCMOTPEHHAs! HIKE, MOXKET BBOIUTH
orpaboTaBIIKe ra3bl B rOPsYHe 30HBI OCHOBHOTO TIAMEHH 26 1, TaKuM 00pa3oMm, B 00J1acTu, rae
BO3HHUKaeT HanOobinee konudectso NO. D10 cHmkaer oOpasosanre NO B OCHOBHOM ILJIAMEHU.

ITomaua TomnIMBa MOKET OBITH BBINOJHEHA W HACTPOEHA TaK, YTO OSHEPrHs
BOCIJIAMEHEHMsI JJI1 PACIMOIOKEHHOIO Ha PAacCTOSHUU OCHOBHOTO IUIAMEHHU 26, mepeaasaeMast
OT NEepPBUYHOrO IUIAMEHH U PEeLHPKYJIUPYIOIIUX OTpadOTaBIIMX TIa30B, O0ecrnednBaer
BOCIUIAMEHEHHE CMECH OCHOBHOI'O TOIUIMBA, BO3AyXa U1l CXKUIAHUS TOIUIMBA WM B LIEJIOM
OKHCIUTENs] W PEHHUPKYJUPYIOIIUX OTpabOTaBIIMX Ta30B W NPOTEKAHHWE HENPEPbIBHBIX,
CTa0MJIbHBIX PEAKIM OKHCICHHUS.

O0a ra3oBbIX coemuHeHWs, T.e. JuHUsA 20 MMOJAYM TOILIMBA [JIsl TIEPBHYHOTO H
NOAJEPKUBAOLIEr0 rasa [Js MEepBUYHOrO IulaMeHu 24 W jguHuA 22 nojadu TOIUIMBA JJIA
OCHOBHOTIO Ia3a JyIsi OCHOBHOIO IJIAaMEHU 26, B MOKa3aHHOM BAPHUAHTE BBINOJHEHUs OTAEIBHO
peryaupyrot cpeactsamu 40 u 42 peryaupoBaHus rasa. B pe3synbrate 3TOro HMeeTcs
BO3MO>KHOCTb HE3aBHCHMOIO PEryJIMPOBaHMs KOJIMYECTBA ra3a B MEPBUYHOM IUIAMEHU 24 U B
OCHOBHOM IUIaME€HH 26 U, TakuM o00pa3oM, BO3MOXXHO HHIMBUAYAJIbHOE PEryJHpOBaHUE
CTEXHOMETPHUH B COOTBETCTBYIOIIEH 30HE TOpeHHs. ITO 00eCreunBaeT YCTAHOBKY CTaOMIIBHOHN U
TUNEPCTEXUOMETPUYECKONH NEePBUYHON 30HBI TOPEHUs U, TakuM 00pa3oM, 0oOpa3oBaHUS
MEPBUYHOTrO TUIAMEHH 24, MpakTUYeCKH He conepxkainero NO, B IIMPOKOM AUANa30HE HArPY30K,
a Taxke 00ecreunBaeT MpUCIocoOIeHNe K Pa3IMYHbIM KaMepaM CrOpaHusl.

Ha ¢ur.2 cxemarnyHo mokas3aH BUJA B aKCOHOMETPUH yacTeil ronoBku 10a cropaHus co
CTOPOHBI JMHUHU Nojauu ToruuBa. ['onoBka 10a cropaHust MOXET MMETb T€ K€ MPHU3HAKH,
KOTOpbIe ONMucaHbl Uit ToNoBKU 10 cropanus, nmokasanHoil Ha ¢ur.1. T'onoBka 10a cropanwus
MOKET MPEACTABISTh COOONW OJUH U3 BAPHAHTOB BBIMOJHEHUs rojioBku 10 cropanwus. [TosTomy
UCTIOJIb3YEOTCS T€ JK€ CChUIOYHBbIE 0003HaYeHust, 4To U Ha ¢ur.1. Onmcanue ¢ur.2 no cymecrsy
OrPaHUYEHO JIEeTAJISIMU, KOTOpblE HE BHIHBI Ha M300paKeHUH, MpencraBieHHOM Ha ¢ur.l. Ha
¢ur.2 Tpyba 12 ropenku He MoKa3aHa.

Bropas nuHus 22 momauu TOIUIMBa ToOBKU 10a cropaHusi BBITIOJNIHEHA B BHUAE TPYOHI,
UMEIOIIel coenuHUTENbHBIN (praHen 44, KOTOPbIA NMpenHa3HaueH AJsl COEAWHEHHs C JIMHUEH
nogauu toruuBa. OT BTOpO# JMHMHK 22 MOJAYM TOIUIMBA OTXOAAT MEHbLINE TPYyOku 46, mium
TpyOkH 46 momaum OCHOBHOTO rasa. TpyOku 46 momaun OCHOBHOTO Ta3a HANPABISIOT TOILIMBO
U3 BTOPOH JMHUM 22 MOJA4M TOIUIMBA KO BTOPBIM TOIUIMBHBIM (OpCyHKaM 18 1 OKaHUMBAIOTCS
UMH. B ImpOMITIOCTPpUPOBAHHOM BapHaHTE BBIMOJIHEHHUsS] M300peTeHus: rosnoBka 10a cropanus
COIEP>KUT IIECTb BTOPBIX TOIUIMBHBIX (popcyHok 18. TpyOku 46 momaun OCHOBHOIO rasa

BBIXOZST 32 npenesibl 3asuxpurens 30.
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Bropas nuHus 22 mogavu TOIUIMBA MEPEXOANT B TOIUIUBHYIO TpyOy 48, KoTopas MOKeT
IIPOXOIUTH MO LIEHTPY uepe3 3aBuxputenb 30 mapajuieapbHO NPOAONBbHON OcH 3aBuxpurens 30.
TornuBHas TpyOa 48 mNpeamoOYTUTENPHO HMeeT KOH(QUIYPALUI LEHTPAJIbHOM TOIUIMBHOM
TpyObl. TorumBHas TpyOa 48 HampaBisieT OCHOBHOM ra3 B IEPBYIO 00JAacTh, PACIOIOKEHHYIO
BbIIIE MO MOTOKY. Hmke mo motoky oT orBerBieHHs TpyOOok 46 momadyn OCHOBHOIO Trasa
YCTaHOBJIEHA Ta30pasfiesuTenbHas miaactuHa 50, KOTopasi OTHAeNseT BTOPYIO JIMHUIO 22 MOAavu
TOIUTMBA OT PACIOJIOKEHHON HIJKE MO IMOTOKY TOIUTMBHOM TpyObl 48. I'azopasmenutenbHast
wactiHa S0 pacrosiokeHa BO BTOPOH JIMHMU 22 MOJA4M TOIUIMBA/TOIUIMBHON TpyOe 48 mo
CYIIECTBY MEPHEHIUKYJISIPHO MPOAOJBHOW OCH BTOPOH JUHMH 22 MONA4YH TOIUIHBA/TOTLTUBHOM
TpyOBI 48.

Hwxe no moTtoky or rasopaspenutenbHod muactudbl 50 nepsas nuHua 20 nopgayu
TOIJIMBA OTKpbIBaeTCs B TOIUIMBHYK TpyOy 48 Takum oOpasom, TorumBHas Tpyda 48
BBINIOJIHEHA C BO3MOKHOCTBIO HAIPABJICHHs MEPBOr0 KOJIMYECTBA TOIUIMBA HUXKE MO MOTOKY OT
rasopasaenutenpbHon muactunbl 50, Huke nmo moTtoky OT ra3opasaenuTenbHOM miacThHbl 50
OTXOAST MEHbIIMe TPYOKH 52, Tak Ha3blBaeMble TPYOKH NOJAYU MOIAEPIKUBAOLIETO ras3a.
TpyOxu 52 mogaum MOANEP>KUBAIOIIETrO Ta3a HANPABJISIIOT TOIUIMBO U3 NepBoi JHUH 20 noxadu
TornBa K opcyrkam 16b 1nist monaep KUBaroIIEero ra3a. B mpommroCTpUpOBAaHHOM BapHaHTE
BBINOJIHEHMS rojioBka 10a cropanus conepkut Tpu ¢popcyHku 16b nist mopnepKuBaromero rasa.
Dopcynku 16b pacnonoxensl BHyTpu 3aBuxpurens 30. Kpome Toro, psinom ¢ popcyHkamu 16b
11 IOAJEP>KUBAIOLLETO ra3a MOKa3aHbl 3aBUX PSIOIINE JIONATKU 32.

Ha ¢wur.2 Takxe mokazana npumepHas ¢opma 3asuxputens 30. B nepsoit obnactu 38 ¢
3aBUXPSIOLIUMH JionaTkamu 32 u ¢opcyHkaMu 16b st moanep KuBaromero raza 3aBUXPUTEINb
30 wMeeT UMIMHIPHYECKYK (GopMy ¢ TepBbIM nuamerpoM. Bo Bropoit obmactu 38 Oes
3aBHXPSIOLINX JIOATOK 3aBUXpHUTENh 30 WMeeT LWIMHAPHYECKY0 (OpMYy CO BTOPBIM
araMeTpoM. B omHOM BapHuaHTe BBIMOJIHEHHS YKA3aHHBIN MEPBBIA AuamMeTp OOJbIIe YKa3aHHOTO
BTOpOoro nuamerpa. Jlanmee obe obOmactu 36, 38 MoryT ObITh COEOUHEHBI APYr C JIPYIOM C
MIOMOIIBI0 KOHUYECKOH 00JIacTH.

3aBuxputens 30 MOOBMKHO YCTAHOBIIEH HA TOIUIMBHOW TpyOe 48 moBepX BHYTpEHHEH
TpyOBl 54 3aBuxpuTensi, 4To OOeCMeYnBaeT, HAMpPUMEp, MNPUCTIOCOOJEHHEe K Pa3IUYHBIM
reoMeTpudeckiuM (opMaM KamMepbl CrOpaHusl U mapamerpam mporecca. Ilyrem mepememeHus
3aBuxputesiss 30 B OCEBOM HAIpaBJICHUU HAa TOILIMBHOU TpyOe 48, B ONpeneseHHbIX Mperenax
MO>XHO M3MEHSATb COOTHOLIEHHE MEXIAy KOJUYeCTBOM BO3[yXa, MPOXOASLIETO 4Yepes
3aBuxputenb 30, M KOJMUYECTBOM BO3/AYXa, BBIXOIAINETO U3 MPOMEKYTKA, OOpPa30BaHHOIO

HApY>KHBIM TUAMETPOM 3aBUXPUTENS B 00sacTU 38 ¥ BHYTPEHHUM TUAMETPOM JIeJIbTa-AHCKa 66.



13

Hecmotps Ha TO, uTO TpyOa 12 ropenku He moka3aHa Ha ¢ur.2, cieayer NOHUMATb, YTO
BO3AyX 28 g CKMraHusl TOIUIMBA MPOXOAWUT CIEpPeAu CIIpaBa Has3aJ HaJeBO, CONJIACHO
n300pakeHno Ha ¢ur.2, kak depes3 3aBuxpurenb 30, Tak u cHapyxu 3asuxpurens 30. TpyOxu
46 moga4u OCHOBHOI'O ra3a pacoJIOKEHbI B BO3YIIHOM IOTOKE.

Ha ¢ur.3 cxemaTnyHO NOKa3aH BUJ B AKCOHOMETPHHU royIoBKH 10a CropaHusi co CTOPOHBI
wiamenn. Jleranuw, yke OMNMCaHHBbIE CO CChbUTKOM Ha ¢ur.l u 2, npajsee mnoapoOHO He
ONMUCBIBAIOTCA. Bce ommcanHble 10 CUX MOP MPU3HAKK Tak)ke NPUMEHUMBbI K rosoBke 10a
cropanusi, nokazanHoi Ha ¢ur.3. Ha ¢ur.3 koHudeckas dactb 3aBuxpurens 30 He MOKa3aHa, a
yacTy 3aBuUxpuTeist 30, OKPYKarOIIKe PACIONOKEHHYIO HIIKE IO MOTOKY 00s1acTh 38, OTCeueHsbl,
9TOOBI MOXKHO OBLIO MOKa3aTh 4acTH, Haxozsmuecs BHyTpHu 3aBuxpurens 30. Kak u Ha ¢ur.2,
Tpyba 12 ropenku He MOKa3aHa.

Jlns 3amycka mpouecca TOPeHHsT MOXKET OBITh MPENYCMOTPEHO MPSIMOE 3JIEKTPUYECKOe
3aKUTraHue 56, KOTOpOE€ HCIONB3YeTCs TOJBKO i (HampuMep, MepBOHAYAIBHOTO)
BocrutameHeHus1. [locne oOpa3oBaHus U cTabUIM3alMy TUIAMEHU JallbHEeHIee BOCIUIAMEHEHHE
TOTUTMBHO-BO3YLITHOH CMECH MPOUCXOIUT B Pe3yJIbTare OOpaTHOrO BO3AEHCTBHS IIaMeHH. B
OIHOM BapHWaHTE BBIMOJHEHUs CPEACTBO 50 BOCIUIAMEHEHUs MNPUKPEIUIEHO K OJHOH U3
dopcyHok 16b 11 mogIepKUBAOIIETO ra3a.

B nmpomnmocTpupoBaHHOM BapHaHTE BBIMOJIHEHUS TOIUIMBHAs TpyOa 48 okaHUMBaeTCs
HIDKE 110 NTOTOKY B LUJIMHAPUYECKOM pactpeaenurene 58 torumsa. Pacnpenenurens 58 Tormsa
MOJKET TaK’K€ Ha3bIBATBHCS paclpenenuTesneM 58 NepBUYHOIO ra3a, MOCKOJIbKY B JAHHOM Ciydae
IO TOIUITMBHOW TpyOe 48 mpOXOAMT TONBKO MEpBHYHBINA ra3. B pacnpenenurene 58 mepBUYHOrO
rasa B pacCMaTPUBAEMOM BapHaHTE BBINOJHEHUS M300PETeHHS HAa OKPYKHOH MOBEPXHOCTH
pactipenenuTenss 58 MEPBHYHOrO rasa pPajHaIbHO PACIMONOKEHbI 4YeTbipe (opcyHku 16a mms
nepBu4yHOro rasza. PopcyHku 16a 1y NEpPBUYHOIO rasa pacrojOXKEeHbl PaBHOMEPHO H
HAIpaBJIEHbl OT TOIUTUBHOW TPyOBl 48 mim pacnpenenurens 58 mepBHYHOrO rasa B CTOPOHY
TpyObI 12 ropenku, KOTopast He MOKa3aHa.

dopcynku 16a s nepBUYHOrO ra3a MoryT uMmethb orBepetust 60. Kaknast popcynka 16a
JUIsl IEPBUYHOIO ra3a MOXXeT MMeTh HeCcKoJbko oTeepcTuil 60. Ilokasanel nBa orsBepcTus 60.
Tem He MeHee, yKa3aHHBIX OTBEPCTHH MOXKET ObITh OOJIbIIE TN MEHbLIE. Y Ka3aHHbIE OTBEPCTHUS
60 pacronoxensl B popcyHKax 16a st EpBUYHOTO ra3a TaK, YTO MEPBUYHBINA ra3 BBIXOAUT IO
CYIIECTBY B TaHTeHLUUAJIbHOM HampaieHuu. OpueHranus oteepcTuii 60 Moker OBITH
COrjacoBaHa C pacHOJIOKEHUEM U KOHCTPYKLMEH 3aBUXPSIOLIMX JIONATOK 32 Tak, 4TO
MEPBUYHBIN I'a3 BBIXOJUT BMECTE C IOTOKOM CMECH TOIUIMBA U BO3AyXa AJIA CXKUTaHUs TOIUJIUBA,

3aKpy4eHHBIM B mepBoil oOjactu 36. IlepBuuHBIN ra3 BBIXOAUT M3 OOKOBBIX OTBEPCTUN B
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TaHN€HLUUAJIbHOM HAIIPABJIEHUU, KOTOPOE OMPEAEIAeTCs HANPaBiIeHueM BUXps. JIOMOIHUTENIBHO
WIN KaK BapuaHT, GOpPCYHKH 16a IJsl MEPBHYHOIO rasa MOTYT UMEThb OCEBOE€ OTBEPCTHE, U3
KOTOPOIO TaK)K€ BBIXOIUT NEPBUYHBIN Ias3.

Bropsie ToruuBHble GopcyHku 18, mian GOpPCYHKH IUIi OCHOBHOTO ras3a, pacrojOKeHBI
IO OKPY>KHOCTH BOKPYI' HIXKHEro KoHua 3aBuxpurens 30. B HMX TOpLEBBIX MOBEPXHOCTSIX
UMEIOTCsl OTBepCTHs 62. YKa3aHHbIE OTBEPCTUSI 02 BBIMOJHEHBI C BO3SMOXKHOCTBIO O0eCTIeueHHsI
BBICOKOW CKOPOCTHM BBIXOJJda OCHOBHOI'O Ta3za, Tak 4YTOObI (POHT 20 OCHOBHOTO IUIAMEHH
00pa30BBIBAJICSI HA PACCTOSTHUH OT TOJIOBKH CTOPAHUSI.

Ha ¢ur4 cxematnuno mnokasaH Bun cOoky rosoBku 10b cropanms. I'omoeka 10b
CTOpaHMsI MOXKET COOTBETCTBOBATh rojioBke 10 cropanust w/mmu ronoske 10a cropanus. [leramy,
y’K€ ONHMCaHHBbIE CO CChUIKOW Ha ¢ur.1-3, nanee moapoOHO He omuchiBaroTcs. Ha Bunme cOoky
OTAENbHBIE NETaJN OTCEYEHBI, YTOOBI JIyUlle MoKa3aTh nmoapoOHocTH. Yacte 3aBuxpurens 30,
oOpaleHHass K TIOJIb30BATENI0, OTCEUEHa, YTOObI MOKa3aThb BHYTPEHHIOK KOHCTPYKIIHIO.
Ob6nacte BxOozna nepBoii mruaMK 20 MoauM TOIUIMBA B TOIUIMBHYIO TpyOy 48 mokaszaHa B paspese.

Ha Bune cOoky, mpomyuTFOCTpUPOBaHHOM Ha (ur.4, mokaszaHbl oTBepcThs 64 B popcyHKax
16a nns mepBUYHOrO rasa. YkKasaHHble OTBEPCTHsI 64 BBINOJHEHBI C BO3MOXKHOCTBIO MOJA4H
TOIUIMBA B HANPABJICHUH IO CYLIECTBY PaAUAIbHO BHYTPb. JIOMOJHUTENBHO WM KAK BapUAHT,
(bOpCYHKH /151 MEPBUYHOIO I'a3a MOTYT UMETh OCEBbIE OTBEPCTHSI.

Ha ¢ur.4 Taxxe nokasana tpyba 12 ropenku. Tpyba 12 ropenku MOXeT OKaHYHBATbCS
Ha CBOEM HIDKHEM KOHLE KOJIbLEBBIM IEIbTa-AUCKOM 60, MPOXOASAIIMM PagHalbHO BHYTPb OT
TpyOBl 12 ropenku. B mpomyumrOCTpUpOBAaHHOM BapHaHTE BBINOJIHEHHS H300pETeHUs AeibTa-
OUCK 60 COIep KUT HaNpaBISIIOIIKUE CpencTBa 68, mpoxoaslye paauaibHO BHYTpb. OTBepCTHS
BTOPBIX TOIUTUBHBIX (POPCYHOK 18 MOryT OBITH PACHOJIOKEHBI BPOBEHb C AEIBTA-TUCKOM 60.
KoHncrpykuusi nenbra-mucka 66, omucaHHasi moapoOHee CO cChUTkoM Ha (ur.6 obecrneunsaer
BO3MOXKHOCTh BHYTPEHHEH pPELUPKYJSIIMUA OTPabOTABIIMX Ta30B B OCHOBHOM IUIaMeHH 26.
Peumpkynsiuyss MOKeT OBITh BBIIOJHEHA C MOMOLIBIO TOH YacTH BO3AyXa 28 IUIsl COKMTaHUS
TOIUIMBA, KOTOpasi MPOXOAUT MUMO CPelnCTBa 14 3aBUXpeHUs U MONAfaeT HEMOCPEACTBEHHO Ha
KOJIBLIEBYKD YaCTh KOJIBLIEBOIO JAenbTa-Iucka 66. B pesynbprate Ha HUKHEH CTOPOHE
HANPaBJSIIOLINX CPEACTB 68, TO €CTh Ha CTOPOHE HAINPABISIOLIMX CPEACTB 08, oOpameHHON K
KamMepe Cropasusi, OOpa3yrOTCsl 30HBI OTPHULATENBHOTO JAaBJICHHUS M BHUXPEBbIE OOJIACTH.
Peumpkynupyembie TakuM 00pa3oM oTpadoTaBILINE Tas3bl MOAAIOT B rOPSYUE 30HBI OCHOBHOTO
wiaMeHn 26. B 3THX 30HaX peLupKyJIHPYIOLINH OTpadOTaBLINI ra3 CHIKAET TEMIEpaTrypy U
napuuaibHoe nasierne O, Ob0a s¢dekra cnocoOCTBYIOT CHIKeHHIO oOpasoBanuss NO wim

obpazosanmo NO.
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KonnuecTBo Tormea, BeIxozsimee u3 (GOpCyHOK 16a s mepBHYHOTO raza u GOPCyHOK
16b s mopmepskUBarOIIEro rasa, Majo 1o CPaBHEHUIO C KOJMYECTBOM TOIUIMBA, BBIXOASIIETO
U3 BTOPBIX TOIUIMBHBIX (opcyHok 18. [IpennoururensHo oHO cocrasiseT ot 3% 1o 15%, OGonee
npeanoYTuTenbHo oT 5% 10 10% ot obiiero Koam4yecTBa TOMINBA.

B BapuaHTax BBINONHEHHUS HM30BITOK BO31yXa, HEOOXOMUMBIH AJSI MOJHOTO CrOPaHUs
YyacTeil TOIUIMBA, MOCTyMAarMKX U3 (GOpPCyHOK 16a misi mepBuuHOro rasa, gopcynok 16b mns
MOEPKUBAIOIIETO T'a3a U TOTUTUBHBIX (popcyHOK 18, MoxkeT cocTassith oT 1,075 mo 1,2. 30HbI
rOpeHUsl IEPBUYHOTO IJIAMEHU U PACIIONIOKEHHOTO Ha PACCTOSIHUM OT HErO OCHOBHOTO IMJIAMEHU
SBIIIOTCSL  TUIEpCTeXUoMeTpudeckumMu. JIokanbHO, U3-3a HaJIM4Yus [OTOKAa TOIUIMBA,
NOCTYMAIOIIEro B KaMEPy CrOpPaHHs B OCEBOM HATPABICHHWH OT BTOPBIX TOIUIUBHBIX (POPCYHOK
18, MoryT oOpa3oBBIBATHCS THUIIOCTEXUOMETPHUYECKHE 30HBI IO TOrO, KaK TOIUIMBHBIA Ta3 |
BO3AYX, a TaKKe PEIUPKYJIUPYIOIHA OTpaboTaBIIMi Tra3 MEepPeMellaroTcss B JOCTATOYHOM
CTEIEeHHU.

Cuwxenne 3HaueHu NO sBiseTcs pe3ynbTaTOM 4Ype3BbIYAiiHO HM3KOIO COAEp KaHUs
NO npu cropaHuu B 4aCTHYHO NMPEABAPUTENILHO CMELIAHHOM OuY€Hb OOETHEHHOM INEPBUYHOM
IUIaMEHU B COYETAHUM C PACIHOJIOKEHHBIM Ha PACCTOSIHUM OT HEro OCHOBHBIM ILIAMEHEM,
KOTOpoe, Onaromapsi HMHTEHCHBHOMY  MEPEMEIINBAHUIO  PELUPKYJIUPYIOIIUX  BHYTPU
OTpalOTaBIIMX Ta30B, a TAKXKe CHIDKEHUIO MapluajbHOro aasineHus O, B CMeCH, HE MOXKET
00pa3oBbIBaTh HEXENATeIbHbIE BBICOKHE TeMIepaTypbl i obpasoanus NO. IIpeumyiiecTsom
ABJISIETCST 0Opa30BaHUE TOHKOTO, HO, TEM HE MEHee, He CIIMIIKOM JUIMHHOTO IUIAMEHH, KOTOpOoe
5 PEeKTHUBHO INepefaeT TeIulo, BBIAEISIOLICECS] NPU TOPEHMH TOIUIMBA, OT NpeoOpa3oBaHHs
XUMHUYECKON 3HTAJBIUN K OXJAKICHHBIM OKpPY)KAIOIIUM CTEHKAM KaMepbl CrOpaHUs IyTeM
U3JTy4eHHUs] U1 KOHBEKIIUH.

Ha ¢ur.5 cxematnyHo mokasaH paspes nepeanel yactu rojosku 10b cropanus. Jlerany,
y’K€ OIUCAHHBIE CO CChUIKON Ha (ur. 1-4, nanee He OMUCHIBAIOTCS MOAPOOHO.

BunHa BHyTpeHHsi1 TpyOa 54 3aBUXpHTENs, KOTOpas MPOXOAMT MOBEPX TOIUIMBHOU
TpyObl 48. Takum o00pa3oMm, 3aBUXpPUTENb BBIIOJHEH C BO3MOJKHOCTBIO TPOJOJBHOTO
nepeMeleHnss W MOXeT ObITh 3apUKCHPOBAH B HYKHOM TMOJIOXKEHMH BHUHTOM 70.
Bo3MOkHOCTRIO TIepeMeleHnst 0OeCieunBaeT JIydllee MPUCIIOCOOIeHNe K pPasHbIM KaMepam
CrOpaHwsi, B KOTOPBIX 0Opa3yercs GpoHT 26 OCHOBHOTO IJIAMEHH.

ITepdopuposannast meperoponka 34 pacmnonoxeHa B obnactu 38. IlepdopupoBanHas
neperopofka 34 pacrnosioXeHa U BbINOJHEHA TaK, YTO B OMMCAHHOM BapUaHTE BBINOJIHEHUS
n300peTeHns epBUYHOE TUIaMs 24 HaZeKHO CTAOMIIN3UPYETCs UITH yAep KUBaeTcs B o0nacTu 38

3aBuxpuress 30.



16

Ha ¢ur.6 cxemarnyHo mokaszaH BHUI crepenu rojoBku 10b cropaHust co CTOPOHBI
IJIAMEHHU, WIHW, APYTUMH CJIOBAMHU, CO CTOPOHBI KaMmepbl cropaHus. B ueHTpe pacnosnoskeH
pacripenenutens 58 TOIUIMBA, OT KOTOPOro OTXOMAT (POPCYHKM 16a nisi mepBUYHOrO rasa ¢
orBepctusimu  60. 3a HUM pacnonokeHa rnepdopupoBaHHas neperopoaka 34. B
NPOWLIIOCTPUPOBAHHOM BapHUaHTE BBINOJHEHUs] M300pereHus nep(opupoOBaHHBIE OTBEPCTHUS
BBITNOJHEHBI B BUJAE [BYX KOHLEHTPUYECKUX PSAOB OTBEPCTUH, MPUYEM OTBEPCTUS SBISAIOTCA
kpyribiMu. Crienyer NMOHUMATh, 4TO Nep(OPUPOBAHHBIE OTBEPCTHUS MOTYT UMETh U IPYTYIO
dbopmy. Kpome TOro, oTHOIIIEHHE MJIOMAAEH YKAa3aHHBIX OTBEPCTHH K OOIIEH IOl MOXKET
ObITh MHBIM, YeM IOKa3aHHOE Ha ueprexe. llepdopupoBaHHas meperoponka 34 CIy>KUT IJIs
YMEHBIICHUSI CKOPOCTH IOTOKA 3aKPy4eHHOH CMeCH BO3lyxXxa M TOIuMBa B obmactu 36
3aBuxputens 30. Ileperoponka 34 orpanuueHa creHkoil 3aBuxpurens 30. 3a Hell uepes
oTBepCTHUs BUIHBI (POpCYHKH 16b 11 moaep:KuBaroOIero rasa.

IIo OKpy>KHOCTH BOKPYT LIEHTpaNbHOW OCHU 3aBuxputens 30 depe3 paBHbIE IPOMEKYTKH
pacIoNnoKeHbl BTOPbIe TOIUTUBHBIE (opcyHKH 18 ¢ orBepcTmsmu 62 B HEUX. Ilo OKpyskHOCTH
pAcIIONO’KeH KOJIbLIEBOW JIeNbTa-IUCK 06, KOTOpbIi 3akpeiBaer TpyOy 12 ropenku. Ot
BHYTPEHHEW OKPY>KHOCTU JeNbTa-gucka 60 paguallbHO BHYTPb OTXOAST HAINpPaBISAIOLINE
cpeactsa 68. B mpoMIUIIOCTPUPOBAHHOM BapHAHTE BBIMOJIHEHUSI U300PETEHHs IPEAYCMOTPEHO
TPU HANPABJISIFOLIUX CPeACTBa 68. Tpu HANPaBIAIOLIUX CPEACTBA 68 PABHOMEPHO PaCIIPEAEIICHbI
10 BHYTpEHHeHl OkpyxHOCTH. ['onoBka 10b cropaHust MOXET Takke COAEp>KaThb OOJbLIE WU
MEHbIIIE HAMPABISIOLUINX CPEACTB 08, KOTOpPBIE TAKXKe MOTYT OBITh PABHOMEPHO PaCHpeeseHbl
O BHYTPEHHEH OKPYy)XKHOCTH. B  IpOMIIOCTPUPOBAHHOM  BAapUaHTE  BBINOJIHEHUS
HATMpPaBJISIIOLINE CPEACTBA 08 UMEIOT TPEYroJbHYI0 (OPMY C BEPIINHOMN, HANIPABICHHOW BHYTPb
B pPaJMalIbHOM HaIpaBieHUU. TpeyroJpHUKU MUMEKT BEPLIMHY, HAMPABIECHHYK) B CTOPOHY OT
KOJIBLIEBOTO JenbTa-nucka 66. Kak nokasano Ha ¢ur.5, Hanpassiome cpeacrsa 68 He jexar B
IUTOCKOCTH 4epTeska (Gur.0, a HampaBJIeHbI B CTOPOHY OT 3aBUXpHTEs 30 M PacroyoKeHbl O
YTJIOM.

Hanpasnsromue cpenctsa 68 ¢ nenbra-1uckoM 66 BBITIOIHEHBI TaK, 4TO 00pa3yeTcsi 30Ha
OTPHLIATENIbHOTO NIABJICHHUS, KOTOpasi OOECTIEYMBAET BBIXOZ OTPAOOTABLIMX Ta30B U3 KaMephl
cropanmst. Takum oOpa3oM, aenbTa-IUCK 66 M HampasisIroIIue cpenctBa 68 obecneumBarOT
BHYTPEHHIOK PELUPKYJSIIHI0 OTpaboTaBmnxX ra3oB. KOHCTPyKUMST B BHAE HAKIOHHOTO
TPEYroJIbHUKA, HAMPABIEHHOIO B CTOPOHY OT 3aBUXPUTENs, oOecrieuymBaeT OOpa3OBaHUE Ha
HANPaBJSIIOLINX CPEACTBAX 08 «CTOAYMX BUXPEI», KOTOPbIE IIOMOTal0T CTAOUIM3HPOBATh (PPOHT
26 ocHoBHOro miuameHd. CrenoBaTeNbHO, PELUPKYIHPYHOIUE OTpaboTaBIIME  Ta3bl

UHXXCKTUPYIOTCA B TropsA4YuU€ 30HbBI OCHOBHOI'O IUIaMCHHU U, TaKUM O6p&30M, B 30HBI, rAcC



17

oOpasyercst Haubonbiee KonmuecTso NO.

I'eomerpuueckas popma HaINPaBISIOMINX CPEACTB 68 ONTUMHU3UPOBAHA Ui BTATMBAHUS
KaK MOXXHO OOJIBIIEro KOJIMYECTBA BHYTPEHHEro OTPaOOTAaBLIErO ra3a B OCHOBHOE Iutams 26.
KonunuectBo u reomerpuyeckas (popmMa HapaBISIOIINX CPENCTBA 68 HOIKHBI ObITh YYTEHBI KaK
st 3 dexra cHkennst NO, Tak U JIs1 CO34aHUsT CTAOMIBHOTO OCHOBHOTO TIAMEHH.

KonbueBoil nenbra-nuck 66 MOKET UMETh HA CBOEH BHYTPEHHEH OKPY>KHOCTHU BBICTYIIbI
72 Mexay HampaBIsOIUMH  cpeactBamu 68, Beictymbr 72 0o0pasyrT 3y04aryro
reoMmeTpryeckyro ¢opmy. Ha ¢ur.6 mokasaHbl mogyKpyriible BbICTYIIbI, HO 3yOI[bl MOT'YT HMETh
U IPYTyI reoMeTpudeckyr ¢opmy. 3yOrpbl 72 BBITOJHEHBI C BO3MOXKHOCTBIO OOeCIeYeHHsI
OobLIel TUIOmAaan MOBEPXHOCTH. bonbias miomanas MoBEpPXHOCTH O0ECTIEUNBAET YBEIHUSHHE
IUTOIIAIM KOHTAKTa MEXIY OTPadOTaBIIMMHU Ta3aMH, BO3IYXOM JJIsl CKHUTAHUS TOIUIMBA M
OCHOBHBIM TOIUIMBOM, C CO3JIaHHEM OoJjieeé WHTEHCHBHOTO M PaBHOMEPHOIO IMEPEeMEIINBaAHUS
CMECH TOIUIMBA, BO3[yXa M OTpabOTaBIINX ra3oB. B pe3ynbTaTte, B OCHOBHOM IJIAMEHHU 26 MOXKET
ObITb MOJy4eHO OoJiee paBHOMEPHOE paclpenejeHre 30H TOpeHus, OOOrameHHbIX
OTpaloTaBIIMM Ta3oM WU, TakuM oOpa3om, Oosee ONaroNpHATHBIX B CTEXHOMETPUYECKOM
OTHOLIEHWH. ABTOpPBI OOHAPYKWJIHM, YTO 3TO emle Ooublie CHIXKAaeT obmee oOpa3oBaHHE
tepmuueckoro NO.

Kax ymomuHanoch Bblllle, BTOpble TOIUIMBHBIE (opcyHkH 18 mmeroT ¢opmy, koTopas
o0ecreynBaeT AOCTHXKEHHE MAKCUMAJIbHO BO3MOXKHOM CKOPOCTH Ha Bbixofe. [lnsa sToro mepen
OCEBBIM OTBEPCTHEM TOIUIMBHOW (POPCYHKM MOXKeT OBITh YCTAHOBJIEHA APOCCENbHAs MLIanba.
BbICOKMII MMIyJbC BBIXOAALIETO ra3a MOXeET eme OoJblle YBEeJIHYUTh HHTEHCHBHOCTD
nepeMeLIuBaHus OTPA0OTABIIMX a30B C BHYTPEHHEW pELUPKYJsALuei u Torusa. JlanpHelmas
ontuMmzanus odbecredeHa Oarogaps pa3MEIeHHIO BTOPBIX TOIUIMBHBIX (POpCcyHOK 18 ¢ yueTom
reoMeTpuyeckorl (OpMbl HampasisOMKUX cpeAactB 68. Bropeie TormmBHble (opcyHkn 18
PaBHOMEPHO PACHOJIOKEHBI MEKAY HANPABISAIOIIUMH CPEICTBAMHU 08.

B mpouecce skcrutyaranuy 00eCTIeYUBAETCS MPEUMYLIECTBO, COCTOSIIIEE B TOM, YTO
TOpPEeHUsl C HU3KUM COJEp’KaHHEM a30Ta AOCTUIAIOT MyTeM MOAaud BO3Ayxa 28 A CKUTaHMs
TOIUIMBA CHayayia B TPyOy 12 ropenku ¢ OTKPBITBIM HIDKHUM KOHHIOM. YacTh BO3myxa 28 s
C)KUTaHUSl TOIUIMBA 3aKPYYMBAIOT B CpPencTBe 14 3aBUXpEHUs, PACIONOXKEHHOM B Tpyde 12
ropenku. HenocpencrseHHo B 3aBuxputesnp 30 mogarT nepBoe€ KOJUYECTBO TOIUIMBA, TA€ OHO
CMELINBAETC C 3aKPYYEHHBIM BO3AYyXOM 28 mjisi CKMIaHusl TOIUIMBA. B 3akpydeHHON cmecu
TOTUIMBA U BO3AYXa AU CXKUTAHHSA TOILIMBA BHYTPH 3aBUXPHUTENS 00pa3yeTcsi HEPBUYHOE TITaMS.
Huxe mo motoky ot cpeacrsa 14 3aBuxpeHus MoJar0T BTOPOe KoaudecTBo Toruna. O0pasyercs

(pOHT OCHOBHOT'O TJIAMEHH, KOTOPBIH CTA0MIN3UPYETCA HIKE IO IMOTOKY OT TPYyOBI FOpPENKU U
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Ha paccTOsSHUU OT Hee. B naHHOM ciydae nepBoe KOJWYECTBO TOIUIMBA PETYJIUPYIOT
HE3aBUCHUMO OT BTOPOTO KOJIMYECTBA TOIJIUBA.

PaznenbHOe perynupoBaHHe MMOJAYM TOIUIMBA TO3BOJSIET OOECHEUUTh O4YeHb HHU3KHE
BeIOpOckl NO B IMPOKOM Juana3oHe Harpy3ok. IIpu HM3KOH Harpys3ke ONTHMajbHBIM MOJKET
OBbITH IPyroe OTHOLIEHHE MEPBOr0 U BTOPOTrO KOJMYECTB TOILUIMBA, YeM IPH BBICOKOH Harpyske.
Ecnu oTHOIIEHNe ABYX KOJHMYECTB TOILIMBA APYT K IPYyry (pUKCHpOBaHO, HU3KHE BBIOpockl NO
HE MOTYT OBITh FapaHTHPOBAHBI BO BCEM JAMAINA30HE HATPY3KU TOpPENKH. B roioBke cropaHus
COTJIACHO TaHHOMY M300pPETeHHUIO, HATIPUMED, PH HU3KOW HArpy3Ke MOJKET IMO/IaBaThCsl MEHbLIIE
NEPBUYHOTO ra3a/MOAIePKUBAIOIIETO Ta3a B MPOIEHTHOM OTHOIIEHHH OT OCHOBHOIO rasa, 4yeM
IIpU BBICOKOI Harpy3ke. B ciydae HepasneapbHOro peryjaupoBaHus MepBOe KOJIUYECTBO TOIUIMBA
YMEHBIIAETCs] MPOMOPLUOHAIBHO MEHbIIE MPU HU3KUX HAarpy3kax, 4eM KOJIWYEeCTBO BO3yXa,
MPOXOISIIETO Yepe3 3aBUXPHUTENb, TaK YTO BBIOpockl NO MOTYT YBEIMYMBATBHCS NMPH HU3KHX
Harpyskax fjake Ipu runepcreX ioMeTpUIeCKOM NMePBUYHOM IJIaMEHU.

HecmoTtpst Ha TO, 4TO OBUIM MOKa3aHbI U ONMUCAHBI KOHKPETHDBIE BAPHAHTHI BHITTOJHEHUS
n300peTeHns, CHenuaIucTaM B HaHHOH 00JacTH SICHO, YTO KOHKPETHBIE IIOKa3aHHbIE |
ONHCAHHbIE BAPUAHTHI BBIMIOJHEHUS MOTYT OBITh 3aMEHEHbl HA AaJbTEPHATHUBHBIE H/HIIH
SKBUBAJICHTHBIE BAPHAHTBHI BBIMOJHEHHUs O€3 OTCTYIUIEHHs OT OCHOBHOH HAEH [aHHOTO
n3o0perenns. JlaHHas 3asBKa NpenHa3HaueHa JJIsi OXBaTa JIHOOBIX afanTaliil WM BapUalui

KOHKPETHBIX BAPpUAHTOB BbIINIOJIHCHUS, PACCMOTPCHHBIX B JAHHOM JOKYMCHTEC.



®OPMYVYJIA H30BPETEHUA

1. Coco6 cTymeHuaToro CXKUraHusi TOIUIMBA MPH Hojaude Bo3ayxa (28) mys coxuraHus
toruusa B TpyOy (12) ropenku, B KOTOpOM

NOJAI0T nepBoe KOJINYECTBO TOILTUBA it oOpa3oBaHus CHJIBHO
TUMEPCTEXUOMETPUYECKOTO MEepBHUUHOro IuiaMeHu (24) BHyTpb TpyObl (12) ropenkwu,
MPEINOYTUTENLHO CO CTeXuoMerpueit donee 1,5, B wacrHoctu donee 2,0,

NOJAOT BTOPOE KOJWYECTBO TOIUIMBA HUXKE MO MOTOKY Misi OOpa3oBaHHs Ci1abo
THITEPCTEXHOMETPUYECKOrO OCHOBHOTO IIaMeHH (26), MpeanouTUTENBHO CO CTEXHOMETPHUEH OT
1,03 no 1,18, B kamepe Cropanusi, MpuueM TEMIIEPATyPy OCHOBHOTO IUIaMeHHU (26) CHIDKAIOT ¢
MOMOIIBIO OTPA0OTABIIMX Ta30B, PELUPKYJIUPYIOLINX BHYTPU KaMepbl CrOPAHUs, MPH 3TOM
OCHOBHOE MmiaMs (26) cra0miusupyercs HW)Ke O TOTOKYy OT TpyOsl (12) ropenkwm u Ha

PacCTOAHUU OT HEE.

2. Croco0 1o 1.1, B KOTOPOM JOMIOIHUTENBHO PETYJIUPYIOT NEPBOE KOJIUIECTBO TOILUINBA
HE3aBUCHUMO OT pEryJHUpOBaHUs BTOPOro KOJMYECTBA TOIUIMBA, NPUYEM YKa3aHHOE
peryIupoBaHue BBIOJHSIIOT TAK, YTO MEPBOE KOJINYECTBO TOIUIMBA COCTABIISIET MPHOIM3UTEIBHO
oT 3% no 15%, npeanoututensHo oT 5% no 10%, OT CyMMBbI IEpBOr0 U BTOPOrO KOJUYECTB

TOIIJINBA.

3. Cnoco0 no 1.1 wiu 2, B KOTOPOM JOTOJTHUTETBHO

3aKPy4YHBAIOT YaCTh BO3AyXa (28) 1ist COKUTAHUS TOTUIMBA IS TIOJTyYEHHsI 3aBUXPEHHOTO
BO3ayXa OJisd COKUTraHUS TOIINBA,

MOJAIOT TMEPBYK) YacTh TMEPBOTO KOJHYECTBA TOIUIMBA B 00JAaCTh YKAa3aHHOTO
3aBUXPCHHOI0 BO3AyXa AJId CXHUIaHUA TOIIMBA IJIA o6ecnequI/I${ SaBI/IXpeHHOﬁ O66)1H6HHOI>1
CMeCH BO3JlyXa U TOILIHBA,

YMEHBINAKT CKOPOCTh MOTOKA 3aBUXPEHHON 00eTHEHHOM CMECH BO3/IyXa U TOILJINBA U

NOJAIOT BTOPYI) YacCTh IMEPBOTO KOJHYECTBA TOIUIMBA B 3aMENJICHHYIO 3aBHUXPEHHYIO

O6€I[H€HHYIO CMECCh BO3AyXa U TOILJIMBA.

4. Croco® mo mroboMy M3 MPENUIeCTBYIOMUX MYHKTOB, B KOTOPOM MOAa4dy MO MEHbLICH
MEpPE HacCTu y1(a3aHHOI>i HepBOI\/'I JaCTHU YKA3aHHOTO MEPBOro KOJIMYECTBA TOILIMBA BBIMIOJIHAKOT B

HarpaBJICHUH paguaJibHO BHYTPb.

5. Crioco6 mo moOoMy U3 MPEIeCcTBYIOINX MyHKTOB, B KOTOPOM IO/1a4y 110 MEHbIIeH
MEpE UYacCTu yKa3aHHOI>i BTOpOfI HaCTu IMEPBOro KOJUYCCTBAa TOILIMBA BbIIIOJIHAKOT B

TAHICHIHUAJIbHOM HAIIPaBJICHUU OTHOCUTCIJIBHO MOTOKA 3aprquH0171 CMCCHU TOILJIMBA U BO34yXa



JJI1 COKUTaHHUA TOILJIMBA.

6. Cnocod mo aroboMy U3 MPEenmIecTBYIOLUIUX MYyHKTOB, B KOTOPOM JIOMOJHHUTENIBHO
0o0pa3yloT BHMXpPH, B YAaCTHOCTH, CTOSYME BHUXPH, B OOJACTH NOAAYH BTOPOrO KOJHYECTBA
TOIUIMBA, TaK 4YTOOBI OTpabOTaBLIME Ta3bl PELUPKYJHPOBAIN B ropsuue 30HbI (poHTa (26)

OCHOBHOI'O IJIAMCHH.

7. Tonoska (10) cropaHusi s CTYNEHYATOrO CIKUTAHWS TOTUIMBA, BBIMOJHEHHAS C
BO3MOKHOCTBIO CKUTAHUS MOJJABAEMOTO NIEPBOTO KOJINYEeCTBA  TOILIMBA B
TUMEPCTEXUOMETPUIECKOM TMEepBUYHOM TutaMeHn (24) BHyTpu TpyObsl (12) ropenku u s
C)KUTAHUSI TIOAABa€MOTO BTOPOTO KOJWYECTBA TOIUIMBA B CJab0 THUIEPCTEXHOMETPUYECKOM
OCHOBHOM IUIaMeHHU (26), mpeanodTuresibHo co crexuomerpueit or 1,03 mo 1,18 B kamepe
CTOpaHMsI, PACTOJOXKEHHOW Ha PacCTOSTHUU OT TpyOs! (12) ropenku, npu 3TOM MoAavya TOIUIMBA
obecriedynBaeTcs TAKMM O0Opa3oM, YTO MepBUYHOE miams (24) TOPHUT CO cTeXHuoMeTpueil Oomee
1,5, B wactHocTH, Oosiee 2,0, mpu 3ToM rojioBka (10) cropaHusi TOMOJHUTEIHFHO BBIOJHEHA C
BO3MOYKHOCTBIO CHIDKEHHSI TEMIIEPAaTypbl OCHOBHOTO INIaMEHH (26) ¢ IOMOIIBI0 OTpaboTaBIINX
ra3oB, PELUPKYJIHUPYIOLUINX BHYTPH KaMepbl CrOpPaHUs, W CTAOMJIM3aLMM OCHOBHOTO IUIAMEHHU
(26) Hwxke Mo moToKy OT TpyObl (12) ropenku M Ha PacCTOSHUM OT YKa3aHHOW TpyObl (12)

TOPEJKHU.

8. T'onoBka (10) cropanust mo 1.7, BBINOJHEHHAs C BO3MOKHOCTBIO PEryJIMPOBaHUS
MOa4y MEPBOro KOJUYECTBA TOILIMBA M IOAAYM BTOPOrO KOJMYECTBA TOIUIMBA HE3aBUCHUMO
APYyT OT Apyra, NpU4eM yKa3aHHOE PeryJMpOBaHUE BBIMOIHIETCS TaK, YTO MEPBOE KOIMYECTBO
TOIUTMBA COCTaBJIsIeT MpUOIM3UTENbHO OT 3% 10 15%, mpeanoururensHo ot 5% mo 10%, ot

CYMMBI IEPBOT'O KOJIMYECTBA TOIJIMBA U BTOPOI'0 KOJIUYCCTBA TOIJIMBA.

9. I'onoBka (10) cropanwsi 11O 1.8, BHIMOJIHEHHAS! ¢ BO3MOKHOCTBIO MOJIa4H MEPBOM YaCTH
MEePBOr0 KOJUYECTBA TOIUIUBA B CHUJIbHO 3aBUXPEHHYIO YaCTh BO3AyXa AJIS CKUTAHMS TOIUIUBA
IUIsl CO3JaHUsl CMECH TOIUIMBA U BO3JyXa Ul CXKUTAHUs TOIJIMBA U C BO3MOXKHOCTBIO MOAAYHU
BTOPOM 4aCTU MEPBOr0 KOJUYECTBA TOIUIMBA B 3aMEJICHHYIO CMECh TOILUIMBA UM BO3AyXa IJs

CJXKUI'aHHUA TOILIUBA.

10. I'onoska (10) cropanust U1t CTYNEHYATOrO CKUTAHUS TOIUINBA, CONepIKaInas

TpyOy (12) ropenku, BEIMOJHEHHYIO ¢ BO3MOXKHOCTBIO IMPOXOXKACHUS Yepe3 Hee BO3yXa
(28) nnst coxuraHus TOIUIMBA, NMPHYEM yka3zaHHast TpyOa (12) ropenku uMeeT OTKPBITBIA KOHEL,
PacCMOJIOKEHHBIN HIKE MO MOTOKY,

cpenctBo (14) 3aBUXpeHUsi, KOTOPOE PACIOIOKEHO BHYTpH TpyOHr! (12) ropenku u depes



KOTOpPO€ TMPOXOAUT YacTh Bo3ayxa (28) anms cxKuranus TOIUIMBA, MpuueM cpenctso (14)
3aBUXPEHUS CONEPKUT 3aBUXpHUTENb (30), OXBaTHIBAIOIINI IEPBYIO U BTOPYIO 00JIaCTH, U NIepBast
obnactb (36) HaXOAUTCS BBILIE IO MOTOKY, YeM BTOpast 001acTh (38), mpu 3TOM TOJIBKO B IIEPBOIi
o0yacTi pacroioKEeHbI 3aBUX PSIOLIHE JIONATKH (32),

nepsble ToruMBHBIE GopcyHku (16a, 16b), pacnonokeHHbie BHyTpH 3aBuxputens (30),
111 IOZJa4Y¥ TOTUTHBA JUTst 00pa30BaHus MEPBUYHOTO MiaMeHH (24) BHyTpH 3aBuxpurens (30),

BTOpbIe TOIIHBHBIE (hOpcyHKH (18), pacmosiokeHHbIe HUXKe TIO TIOTOKY OT cpencraa (14)
3aBUXPEHUs, Ui TIOJA4M TOIUIMBA Ui oOpa3oBaHust cBOOOmHOrO (poHTa (26) OCHOBHOIO
IUIAMEHH, TIPUYEM YKa3aHHbIH (pOHT (26) OCHOBHOIO IUIAMEHH CTAOWJIM3HUPYETCS HUXKE IO
NIOTOKY OT roJjioBkH (10) cropaHusi 1 Ha pacCTOSTHUH OT Hee,

nepeyro JuHHO (20) TOAYM TOIMJIMBA, COEAMHEHHYK) C TEPBBIMH TOILIMBHBIMU
dopcynkamu (16a, 16b), u

BTOPYIO JHHHIO (22) moma4yd TOIUIMBA, COENWHEHHYI) CO BTOPBIMH TOIUTMBHBIMU
¢dopcynkamu (18), mpuuem 3aBuxputens (30) u mepsble TorumBHBIE (GopcyHku (16a, 16b)
BBITIOJITHEHBI ¢ BO3MOKHOCTBIO CO3aHUS MEPBHYHOTO IuiameHu (24) co crexmomerpuein bonee

1,5, B vactHOCTH Ooutee 2,0.

11. T'onoBka cropanuss no 1.10, BBINOJHEHHAs C BO3MOXHOCTBIO HE3ABUCHUMOIO
pPEeryJMpoBaHusl KOJIUYECTBA TOIUIMBA, MOAABAEMOrO, COOTBETCTBEHHO, UEPE3 MEPBYIO JIMHUIO

(20) mopaum TomIMBA U Yepe3 BTOPYIO JIMHUIO (22) MoAayvu TOIUINBA.

12. Tonoska cropanus 1o 1.10 wnu 11, B kotopoii cpeactso (14) 3aBUXpeHUs: COOEPKUT

nepdopupoBaHHyIO neperoponaky (34) mexxay nepBoii 00aacThio (36) U BTOpoit odnacThio (38).

13. T'onoBka cropanus mo Jrodomy u3 1.10-12, B KOTOpO# nepBble TOIIHBHBIE (POPCYHKH
(16a, 16b) comepxart ¢opcyHku (16a) ansd MEPBUYHOTO TOILUIMBA, PACTIONOKEHHBIE BO BTOPOI
obmactu (38) 3aBuxpurens (30), u Qopcynku (16b) ans noxAEpPKUBAKOLIETO TOIUIMBA,

pacronoXXeHHble B epBoii obmactu 3aBuxpurens (30).

14. T'onoBka cropanus mo 1.13, B kotopoii ¢opcynku (16b) nns mommep:KUBarOLIEro
TOIUTMBA PAaBHOMEPHO pacTpeAesieHbl MEKAY 3aBUXPSIIONIUMHE JionaTkamu (32) U BBIMOJTHEHBI C
BO3MOJKHOCTBEO TIOJAYM TOIIMBA BHYTPb B pPaJMaJbHOM HAINpaBJIEHWU IJisi 0Opa3oOBaHUs

3aprquHOﬁ CMECH TOILIMBA U BO3AyXa AJIA CKUTaHUS TOIJIMBA.

15. T'onoBka cropanus no m.13 wm 14, B kotopoit ¢gopcynku (16a) mis nepBUYHOTO
TOIJIMBA PABHOMEPHO PACIpENeNieHbl B PAAHaIbHOM KOJIbIIE U BBIMOJHEHBI C BO3MOKHOCTBIO

nogavuu TOIUIMBA B TAHICHIHUAJIBHOM HaIIPABJIICHHUU C IMMOTOKOM 3aprquH01‘/'1 CMECH TOILIMBa U



BO3AyXa AJI CO)KUTaHUSA TOIIMBA.

16. T'onoBka cropanus no modomy u3 1.m.10-15, B KOTOpoii Mo MeHbIIEH Mepe HacTb
TOIJIMBA BBIXOAUT M3 INEPBBIX TOIUIMBHBIX (popcyHok (16a) uepe3 GokoBele oTBepcTus (60) B

YKa3aHHbBIX MMEPBBIX TOIUTMBHBIX POPCYHKAX.

17. T'onoBka cropanust no odomy u3 1.1 10-16, B koropoii nepsast munus (20) nogauu
TomMBa coenuHeHa ¢ gopcynkamu (16a) mnst nepBuyHOoro Torumea U Gopcynkamu (16b) mms
NOJ/IEPKUBAIOIIETO TOIUIMBA C MOMOIIBIO TOILTMBHOHN TpyOs! (48) B 3aBuxputene (30), mpuyem
yKa3aHHast TOIUIMBHAs TpyOa (48) okanuuBaercs pacrpenenuteneM (58) TommBa, K KOTOPOMY

npucoearHeHbl GopcyHKH (16a) 11t MepBUYHOrO TOIUIUBA.

18. T'onoBka cropanus 1o 11.17, B koTopoi 3aBuxputesnb (30) pacroio’KeH Ha TOTIMBHOM

TpyOe (48) ¢ BO3MOKHOCTBIO MPOAOJIBHOTO MEPEMEIEHHS.

19. TonoBka cropanusi Mo JOOOMY M3 NPEAIIECTBYIOIINX IMYHKTOB, JOMOJHHUTEIBbHO
coleprKamiasi KOJIbLEBOH AenbTa-quck (60), MPOXOASIIUi paguaibHO BHYTPb OT HIDKHETO IO
NMOTOKY KOHIAa TpyObl (12) ropenku W cComepsKallWii HAMpaBJICHHbIE PagUabHO BHYTPH

HanpasJsironIue cpencraa (68).

20. I'onoBka cropanus 1o 1.19, B KOTOpo KONbLIEBOH JenbTa-1uck (66) nMeeT Ha CBOEi

BHYTPEHHEHN OKPY>KHOCTHU BBICTYIIBI (72) MEXIY HANPaBJSIIOLUME cpencTBaMu (68).
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OTYET O MATEHTHOM IIOMCKE  [tlovep espasuficko saspii:

(ctarbs 15(3) EATIK u npaBuno 42 ITaTeHTHON HHCTPYKLIMH K

EAIIK) 202191607

A. KJIACCUOUKALMS [TPEAMETA W30BPETEHUS:

CM. IIOUOHHHTGHLHBIﬁ JIUCT

F23N 1/02 (2006.01)

F23D 14/02 (2006.01)

F23D 14/20 (2006.01)

F23D 14/22 (2006.01)

F23C 5/00 (2006.01)

F23C 5/08 (2006.01)

Cornacio MexayHapoaHo# naTeHTHo# kinaccupukamuu (MITK)

b. OBJIACTD ITOMCKA:

TIpocMoTpeHHas JokyMeHTauus (cucreMa kiaccugukanuu u uaaekcs MITK)
F23D F23C F23N

DnexTpoHHas 6a3a JaHHBIX, HCHOJIE30BABINAACA NPH NMoKcke (HasBaHUe Gasbl U, €CIIH, BO3MOXHO, HCII0JIb3YEMBbIE TOHCKOBLIC TEPMHUHEL)
ESPACENET EAPATIS PATENTSCOPE

B. TOKYMEHTbBI, CHUTAIOIMUECS PEJIEBAHTHBIMH

Kareropus* CchUIKH Ha IOKYMEHTEI C YKa3aHHEM, A€ 9TO BO3MOXKHO, PENEBAHTHBIX YacTel OTHOCHUTCA K HYHKTY Ne

X US 4395223 A (HITACHI SHIPBUILDING ENG CO) 1983-07-26, puc. 1 - 11, 1-6
koi1.3 crpoka 44 — 50, xox1.6, cTpoka 1 - 20

A 7-20

A US 5215455 A (TANSALTA RESOURCES INVESTMENT) 1993-06-01, puc.7, 1-20
BECh JOKYMEHT

A US 3729285 A (SCHWEDERSKY G) 1973-04-24, xon.4, crpoxa 12 —20 1-20

X CN 109611835 A (UNIV HUAQIAO) 2019-04-12, puc. 1 -3, nap.[0033] — [0047] 7-11

A 1-6,12-20

X CN 110822430 A (UNIV HUAQIAO) 2020-02-21 , puc. 1 — 2, nap.[0009] — [0035] 7-11

A 1-6,12-20

A CN 108397772 A (SHANGHAI QUANIJIE ENV EQUIPMENT CO LTD) 2018-08-14, 1-20
puc. 1 =7, BeCh JOKYMEHT

A CN 108613181 A (BEIJING SUNTOUCH THERMPROCESS EQUIPMENT CO LTD) 1-20

2018-10-02, puc. 1 —4, Bech BOKYMEHT

D NoCACAYIOINE NOKYMEHTBI YKa3aHbl B TPOJOJDKECHUHN

N «T» - Gonee no3HMIN AOKYMEHT, OMyGNMKOBaHHBIH MOCE AaThl IPUOPHTETA U
Ocobbi¢ KATETOPUM CCHUIOYHBIX IOKYMEHTOB:

«A» - IOKYMEHT, ONpeENIOMHI OGN YPOBEHD TEXHUKH NPHBECHHEIH 111 NOHUMAHMA M306peTEHNUS

(D» - JOKYMEHT, pHBEICHHBIH B eBpasHiickoli 3aiBKe «X» ~ HOKYMEHT, MMMl HanGoNee GIM3KOE OTHOLICHHE K NPEAMETY NOKCKa,

(E» - Gosiee paHHHA JOKYMEHT, HO OTTyGTMKOBAHHBIA HA ATy OAAYH nopoyaIMii HOBH3HY MY M306PETATENBCKUH YPOBEHD, BIATHIA B OTAENLHO-

leBpasMiicKOl 3aABKH MAN TOCTIE HEe cTH

(O - JIOKYMEHT, OTHOCAIMHCA K YCTHOMY PACKPHITHIO, Fkcnompo-  [€Y? ~ AOKYMEHT, Melolut HauGollee GMU3KOE OTHOLICHHE K NPEAMETY MIOHCKA,
BAHMIO 1 .1 nopoyamuil H306PETATENLCKHI YPOBEHE B COUETAHMM C APYTHMH JIOKYMEH-

"P" - 10KyMEHT, 0ny06IMKOBaHHBIMH 10 JaThi OAA4YH EBpasUHCKOMH TaMM TOR e KaTeropuH

3aBKH, HO 1IOC/IE AaThl HCMPAWMBAEMOTro NpuopuTeTa” («&> - IOKYMEHT, SBIAIOUIMHACS NATEHTOM-2HAIOrOM
«L» - JOKYMEHT, IPHBEACHHBIN B APYTHX LEASX

Jlata nposejienus nareataoro noucka: 02/12/2021

YnonHomoueHHOE AHLO:
3aMecTHTENb HavaIbHHKA OTIENa MEXaHUKH,
(M3UKH U ANEKTPOTEXHUKU M.H. KOcynos
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