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NPUHATBIE COKPALIEHHUA

AT - IH3eJIbHOE TOILUIHBO;
KM - kykypy3Hoe Macio;
KC - kaMepa cropaHus;
OI' - orpaboraBuine rassl;

OBHIASA XAPAKTEPUCTHKA PABOThBI

AKTYaNbHOCTb UCCEPTALHOHHOH paboThl 3akniovaeTcs B HEOOXOOHUMO-
CTH COBEpILEHCTBOBAHUA MPOLECCOB TOIUIMBOMNOAAYH, PACNBUIMBAHHA TOIUIHBA
U cMeceoOpa3oBaHHs C LENbIO YAOBJIETBODEHHS COBPEMEHHBIX TpeOOBaHMH K
TIOKa3aTe/sIM TOIUIMBHOH 9KOHOMHYHOCTH, JBIMHOCTH M TOKCHYHOCTH oTpabo-
TaBIIMX Ta30B JAU3ENbHBIX JBUraTtencH. 3HauuTeNbHOE BIHSHHE HA XapakTep
NPOTEKAaHHUA ITHX IPOLIECCOB OKA3bIBAET KOHCTPYKLMSA CHCTEMBI TOTUIMBONOAA-
YyH, BaXKHEHILIMM 3JIEMEHTOM KOTOpOii sBasercs GopcyHka, GopMupyow@as xa-
PAKTEPUCTHKH BIIPBICKMBAHUA H PACTIbIMBAHHSA TOTIMBA.

OpnHo#t u3 HauOonee akTyanbHbIX NpoONeM COBPEMEHHOrO ABHraTtese-
CTpOeHHs ABJAETCA HEOOXOAMMOCTh 0oJiee IIMPOKOTO MCIMOJNB30BAaHUA pa3iiny-
HBIX aJIbTEPHATHUBHBIX TOIIMB. AJanTauMs ABUTaTesieH BHYTPEHHETO CrOpaHUs
K paboTe Ha THX TOILUTMBAX MO3BOJIUT HE TOJIbKO 00eCHEeYnTh 3aMelleHHe Hed-
TENPOAYKTOB aJbTEPHaTHBHLIMU TOIUIMBAMH, HO H YJIYYIIHTH IOKa3aTelH TOK-
cuudoctd OI' nBurareneit. [Ipu 3ToM Haubonee MEPCHNEKTHBHBIMH ajlbTepHa-
THBHBIMH TOIUIMBAMH MNPH3HAHbl TOIUIHBA, MOJy4YaeMble W3 BO30OHOBAAEMBIX
CBIPbEBBIX pecypcoB. s AM3ENbHBIX ABUraTeNeii NpeInouTHTENBHO HCTIONB30-
BaHHE PaCTHUTENbHBIX Macell U TOIUIMB Ha UX OCHOBe. B xauecTBe Tomnuea s
ZIu3eneil BOSMOXHO NPUMEHEHHE, KaK YHCTBIX PaCTHTENBHBIX Macel, Tak H HX
cMeceit ¢ HedTaneM [IT. B nocneanem cnyvae naxe HeGonbmas nobaska 6uo-
TOIIMBAa B HE(TAHOE TOIUTMBO 3HAYMTENBHO YNYYIIAET SKOJOTHUYECKHE Xapak-
TEPHCTHKH 3THX CMECEH.

IMpo6nema obecrneueHHs BLICOKOTO KayecTBa IMPOLIECCOB pachbIHBaHHA
TOIUIMBa H cMeceoOpa3oBaHHA MpPH HCIOJIB30BAaHHH B JH3EIAX CMECEBHIX OHO-
TOIUTMB Ha OCHOBE PAaCTHTENBHBIX Mace eule Oosee obocTpsercs. ITH TONIHBA
OTJIMYAIOTCH MOBBIIEHHBIMH IOTHOCTBIO, BA3ZKOCTHIO H KOI(PHUIHEHTOM MO-
BEpXHOCTHOTO HaTshkeHHs. [To3ToMy npu nepesoze An3enei, H3HAYaIbHO ajarn-
THPOBaHHEBIX K paboTe Ha HedTaHOM JIT, Ha yxa3zaHHbIe GHOTONUINBA, BO3HHKAET
pan npobiieM, CBSI3aHHBIX C OpraHu3anyei pabouynx NpoLECCOB, B NEPBYIO OYe-
peab — MPOLIECCOB TOIUTMBONOAAYH, PAaCMbUIMBAaHUA TOIUIMBaA, cMeceobpa3oBa-
HUs U cropanus. [Ipn 3TOM BO3MOXXHO HapylIEHHE HCXOOHBIX DETyJIHPOBOK
JBHraTens, yXy[alleHHe psAAa 3KCIUTyaTalUOHHBIX MOoKa3aTeseH, BI3SHAHHOE He-
BBICOKMM Kau€CTBOM DacHbUIMBAHUA TOIUIMBAa H cMeceobpa3oBanus. Ilostomy
HeoOX0AMMa aJanTalusa CHCTEM TOILTMBONOAAYM K paboTe Ha ITHX TOMINBAX.



Ilean paboThl: ynyunieHHe IOKa3aTeleH TPAHCIOPTHOro Au3end my-
TE€M COBEPLICHCTBOBAHHA TOILUIMBONOAAYH HEQTAHBIX M aJbTEPHATHBHBIX
TOIIUB.

Mertoanl uccaenosanmii. [TocraBnennas B pabore Lenb JOCTHraercs co-
YETAaHHEM TEOPETHYECKUX U IKCIIEPHMEHTANIbHBIX MeT010B. C NOMOIBIO TEOpE-
THYECKHX METOJIOB MpPOBEACHBI pacueTHble HCCIEAOBAHUA NapaMeTpOB MOTOKa
TOIUIMBA B MPOTOYHOMN 4acTH pacmbLIHTeNcH (GOPCYHOK, pacyeTsl npouecca Toll-
JIMBONOAAYH TPH MCHONB30BaHUN (POPCYHOK C pasIM4yHON MacCod MOABHXHBIX
JIeTaNel, a TAK)KE ONTHMHU3ALIMOHHBIE pAacYeThl COCTaBa CMECEBOI0 OHOTOILIHBA.
DKcrneprMeHTaIbHas YacTh paboThl 3aKII0YANach B ONpENENCHHH TIOKa3aTeneH
JiM3eIisl, OCHAIUEHHOTro (JOPCYHKAaMH C Pa3IMYHON Maccoi MOABHXHBIX AETANCH, U
Zu3erns, paboTaloIero Ha CMECEBBIX OHOTOIIMBAX.

HayuHasi HOBH3HA paboTHI 3aKII0YAETCA B CJAEAYIOLIEM:!

- pa3paboTaHa MeTOJHMKA ONpeesIeHHs NoKa3aTesied [10TOKa TOILUIMBA B NIPOTOY-
HO# yacTH pacnsliuTeNel GOPCYHOK C pa3IH4HON reoMeTpHel NPOTOYHOMH Jac-
TH;
- pa3paboTaHa MeTOIHMKa ONpeleNeHHs NMoKa3aTeel npouecca TOIIHBONOAAYH
Jm3ens, OCHAlEHHOro (OPCYHKaMH ¢ Pa3IH4HON Maccoi NOABKXXHBIX JETaJeH;
- pazpaboTaHa MeTOJMKa ONTHMH3aLHH COCTaBa CMECEBOro 6HOTOILINBA C yde-
TOM NOKa3aTeseld TOILTMBHOH 3KOHOMHYHOCTH M TOKCHuHOCTH OT'.
JocToBepHOCTH M 060CHOBAHHOCTD HayYHBIX MOJIOXEHHUH ONpeAenIOTCS:
- HCTIOJIB30BaHHEM COBPEMEHHBIX METOAHMK pacyeTa MoKas3aTejleH MoToKa TOIl-
J¥Ba B MPOTOYHON 4YacTH pacmbliuTened (OpCYHOK H IapaMeTpoB Mmpouecca
TOIJIMBONOAAYH JU3EJIHOTO ABUraTeNs;
- COBMAJICHHEM pe3yNbTAaTOB PaCUYETHBHIX M JKCIEPHMEHTANbHBIX HCCIICAOBA-
HHH, IONYYEHHBIX TIPH HCHBITaHMAX Ha GE3MOTOPHOM CTEHJE H Ha Pa3BEPHYTOM
IBHraTene.

IIpakTHYyecKkas eHHOCTb COCTOUT B TOM, YTO:

- pa3paboTaHHas METOAMKa ONpeAeIeHHs noKa3areneil MoToka TOIIMBA B MPO-
TOYHOH 4acTH pacnbuikTeNled (OPCYHOK H IPOBEICHHBIE PacyETHBIE MCCIIENO-
BaHMA MO3BOJHIN BbIOpaTh ONTHMAJLHYIO KOHCTPYKIMIO pacnbuikteneii ¢op-
CYHOK, 00eCleyHBaOIyI0 HaWIy4lllHe MapaMeTphl NPOLECCOB PaCIblIMBAaHHS
TOIUTMBA M cMeceoOpa3oBaHus;

- pa3paboTaHHast METOAMKA ONpEAEICHNUs MOKa3aTenel npouecca TOILUIMBOIOAA-
YM IU3eNs, OCHAIIEHHOTO (JOPCYHKAMH C Pa3lIH4YHOM Maccoi MOABM)KHBIX J€Ta-
e, ¥ IPOBEeICHHbIE PACUETHHIE HCCIIEOBAaHMUA NTO3BOIMIM Oonee 060CHOBaHHO
BHIOpaTh KOHCTPYKTHBHBIE COOTHOLIEHHS JIEMEHTOB GOPCYHOK;

- pa3pa0OTaHHass METOJMKA ONTHMH3ALMH M NPOBEACHHBIE ONTHMHU3ALMOHHBIE
pacueThl MO3BOJIMIH CHOPMYITHPOBATh IPAKTHYECKHE PEKOMEHJALUH 10 BBIOO-
pY cocTaBa cMeceBoro 6HOTOINNBA;

- NPOBEJCHHBIEC YKCIIEPUMEHTAIbHbIE UCCAENOBaHUA Au3eid, paboTaloniero Ha




Iu3enbHoM Torutuse M cmecax JIT u xykypysHoro mMacna, noarBepaunu 3¢ dex-
THBHOCTh MCIIOb30BAHHA PACTHTENBHBIX Macell KaK 3KOJIOTHYeckoi A06aBKH K
HepTaHomy JT.

Peann3zauns pe3yabraToB paboThbl. Paborta npoBoauiacs B COOTBETCTBHH
C IUTaHaMH TrocOIODKETHBIX M X03I0TOBOPHEIX paboT kadenp «IlopiuHeBkie ABH-
rarenn» (3-2) u «Temnodusuka» (3-6) MI'TY um. H.3. Baymana, a takxe na-
6oparopun «Aptomatnkay HUHMOM MI'TY um. H.D. Baymana. Pesynbrathl
uccnenosanui BHeapensl B MITAY um. B.IL T'opsukuna u B 3A0 «H3TA» (r.
Horunnck).

Anpo6anus paorbi:

JuccepraunonHas pabora 3acnymana u ogo6peHa Ha 3acefaHnM kadeaps
«lopmnessie asuratenn» B MI'TY um. H.D. baymana B 2012 r. ITo ocHOBHbIM
paszienam AHCCEPTALMOHHOM paboThl ObUIM CAENaHbl JOKIIAIbI:

- Ha MEXOTpacjieBOH HayYHO-TEXHHYECKOH KOH(EPEHUHH «AKTyalbHBIE NpO-
6nemMsl pa3BuTHs nopuiHesBbix JIBC», nocesaweHHo# 80-netnio kadenpsl cyno-
BeIX JIBC n nuzensHbix ycraHoBok CII6I'MTY u 120-netuto npod. B.A. Ban-
weinra, 18 HosOps 2010 r., Cankr-Tlerep6ypr, CIIGIMTY;

- Ha BeepoccuiickoM HayyHo TexHHueckoM cemuHape (BHTC) um. nmpod. B.U.
KpyroBa no aBToMaTH4ecKOMy YNPaBJIEHHIO M PEryJHPOBaHUIO TEIUIO3HEPreTH-
4ecKMX yCTaHOBOK NpH Kadenpe «Tennodusuka» (3-6) MI'TY um. H.3. bayma-
Ha B 2010 1 2011 r.r., Mocksa, MI'TVY um. H.3. baymana.

Hy6anxanuu. Tema guccepTaluy oTpakeHa B 7 HayuHbIX paboTax, B TOM
yucine 3 crateu (1o nepeudio BAK) u 4 BeicTyrienns Ha MHTK.

CTpykTypa H 00beM paboThl. JlccepTranus COCTOMT U3 BBEJICHHUS, YEThI-
pex riaB, OCHOBHBIX BBIBOJIOB M 3aKJIIOUEHHS, CIIHCKA HCIONb30BAaHHOH NHTepa-
Typsl ¥ npwioxenus. O6umii 06veM padotsl 160 cTpannu, Btoyas 144 crpa-
HHIBI OCHOBHOTO TEKCTa, coAepxamiero 53 pucyHka, 16 tabauu. Crincok nure-
parypsl Bkmo4aer 106 HaumeHoBaHui Ha 12 crpanuuax. IIpunoxenue Ha 2
CTPaHHMLAX BKJIIOYAET ZOKYMEHTHI O BHEAADEHHH Pe3yJIbTaTOB PaboTHI.

COJIEPXKAHHUE PABOTBI

Bo BBeaenuu o6ocHOBaHa HEOOXOAHMOCTE COBEPIICHCTBOBAHHS MpoLecca
TOIUIMBONOJAYH HEDTAHBIX U AIPTEPHATHBHBIX TOILUIMB H JaHa oblias xapakre-
PHCTHKA JHCCEPTALUH.

B nepsoii riaBe nposeneH aHanu3 pabot, omy6IMKOBaHHBIX IO TEME KHC-
ceprauui. PaccMOTpeHbl METO/BI OpraHM3alHy POLecca TOIIHBONOAAYH B M-
3eMAX C HEMOCPEACTBEHHBIM BIIPHICKHBAHHEM TOILIMBA U CHOCOOBI yIydLIEHHA
KayecTBa 3TOr0 HPOLECCAa IPH HCHONB30BaHHH HedTAHbIX TOmIMB. OTMEYeHa
aKTYaJbHOCTh YJIYYHIEHHS KayecTBa NPOLECCAa TOIUIMBONOAAYH B AM3ENAX, pa-
6orarommx Ha GHOTONIIMBaX Ha OCHOBE PacTHTENBHEIX Macel. B paborax JI.H.
T'ony6xoBa, JI.B. I'pexoea JI.B., C.H. [leBsuuna, B.1. EpoxoBa u mpyrux yue-
HBIX 1OKa3aHO, YTO COBEpIICHCTBOBAHHE MPOLIECCOB PAaCbUINBAHHA TOIUIHBA H



cMeceoOpa3oBaHUA ABJISETCS 3¢ bexTUBHBIM METOI0M
OOCTHXeHHA TpeOyeMbix MoKa3arejgeH TOIUIMBHOH 3KOHOMHYHOCTH M TOKCHY-
Hoct OI'. Ha ocHOBaHWM NpOBEAEHHOTO aHaJH3a cHOPMYJIHPOBAHBI LIENb pa-
6OThI U ClIEYIOIHE 33/]a4H HCCIICOBAHHUA:

1. Pa3paboTka METOOHKH ONpeAecHHs NOKa3aTelicH NOTOKa TOIUIMBA B
IIPOTOYHOH 4acTH pacnbuinTeneil GOPCYHOK C pa3nM4HON reOMETPHEH MPOTOoY-
HOH 4acTH.

2. IpoBeneHue pacyETHBIX MCCNENOBAHUI TOILTMBOMOAA4YM AHU3EJA, OCHA-
HIEHHOTO pachbUIUTENAMH (GOPCYHOK C pa3IMuHON reOMETpHEH POTOYHOMH yac-
TH, Ha TOKa3aTelnH MOTOKa TOILUIMBA B pacMbLIMTENE H NapaMeTphl npouecca
pacnbUIMBaHHA TOIUTHBA.

3. Pa3paboTka MeToauKkM ONpeAeneHHs MOoKasaTeleH Mpoiecca TOIJIMBO-
MO/Ia4H JH3eNs, OCHAIEHHOro (GOpCYHKaM# C Pa3IMuHOM Maccoi MOABHXKHBIX
JaetancH.

4. TlpoBeneHne pacyeTHBIX MCCIEAOBAHMI NpoLiecca TOIUIMBONOAAYH HH-
3N, OCHALIEHHOr0 (HOPCYHKaMH C yMEHBIIEHHOH Maccoi MOABHXKHBIX JeTa-
JeH.

5. IlpoBeneHue dKCIIEPUMEHTAIBHBIX HCCIICAOBAaHHH AH3€Ms, OCHAIEHHOTO
¢dbopcyHKaMH ¢ YMEHBILIEHHOH MacCoH NOABKXHBIX JeTallei.

6. [IpoBeneHHe IKCIEPUMEHTANBHBIX MCCJIENIOBaHUH qU3€IA Ha CMECAX IH-
3€JIbHOTO TOIUIHBAX H KYKYPYy3HOrO MacJa.

7. Pa3paboTka METOAUKH ONTHMH3ALHH COCTaBa CMECEBOro OHOTOILIMBA C
YYETOM MOKa3aTesieil TOIUIMBHOH 3KOHOMHYHOCTH H TOKCHYHOCTH OoTpaboTas-
IIMX ra30B H NPOBEACHHE ONTHMH3ALHOHHBIX PaCUETOB.

Bropasi T1aBa nocBsiieHa pacYETHBHIM HCCIENOBAHHAM TOILIMBONOJAYH
JI3eNs, OCHALIEHHOIO pacHbUIMTENSIMH (POPCYHOK C Pa3nH4HON reoMerpueit
MPOTOYHOH YacTu. B psase omy6iukoBaHHBIX paboT MOKa3aHo, YTO Ajs obecne-
YEHHs BBICOKOTO KayecTBa PaclblIMBAHUA TOILIMBA M MOCJIEAYIOIIEro cMeceob-
pa3oBaHMs JKeJATEeIbHO OOECIEYHTh BHICOKYIO TYpOynH3auMio [T0TOKa TOILIHBA
B NPOTOYHOH 4acTu pacmeuiuTens GopcyHkH. JlononHurensHas TypOynuzamus
NIOTOKA TOIUTHMBA B IPOTOYHOMN YaCTH PacrbUIMTENEH , B YACTHOCTH, JOCTHIAETCS
IyTeM BBINOJIHEHHS PAcIbUIMBAIOLIMX OTBEPCTUH C BBIXOJOM Ha 3afiOpPHBIH KO-
HYC ceJla HIUIbl pacneLiMTeNs. Takoe BBIOJHEHHE pacHbUIMTeNeH obecneunBa-
€T NOBbIECHHYIO TYpOYyJIH3al[HIO I0TOKA TOILUIMBA B Y3KOH LIEIH MEXIY HITIOH
M 3aNOpHBIM KOHYCOM (0COO€HHO NpH MaibIX MOAbEMax WINBl (POPCYHKH), a
TAKKE 33 CYET PE3KOro MOBOPOTA NMOTOKA TOIUIMBA U3 3TO# LIETH B YCThE pac-
NBUIHBAIOLMX OTBEPCTHIA.

JUist OLIEHKH BIIMSIHMS T€OMETpHEH NMPOTOYHOH 4YacTH pacmeliuTenei dop-
CYHOK Ha NapaMeTphbl NOTOKA TOILTHBA MPOBEAEHBI PACUETHBIE HCCIEXOBAHUA C
HCTIoNb30BaHKEM nporpammuoro kommiekca Ansys CFX v12.1, B kotopoM s
pelleHHA 3aay THIPOMEXaHMKH HCHONb3YeTCs METOA KOHEeYHbIX 00beMoB
(MKO). Ilpu pacuerax paccMaTpMBaJIOCh CTALIHOHAPHOE TEUEHHE TOILIMBA, IPU



MOCTOSIHHOM [aBIICHHH Ha BXoAe B (OPCYHKY, PABHOM CpeIHEMY 3a MEPHON
BOPBICKMBaHHA JAaBieHuio. Jlna musens tuna J(-245.12C pamineHHe Ha BXOZe
6bL10 npHHATO paBHbIM 39,7 MITa, a Ha Beixoae — 0.1 MIla (BnpeICk TonnuBa B
armocdepy). ITpu 3ToM TemnepaTypa ToriuBa 6biia npuHsTa pasHoit 40 °C, a
s ekTHBHOE POXOAHOE CedeHHe pachbliurens Uyf=0,250 MM’ Ipu Monenu-
POBaHHH T€YEHHs TOTUIMBA ITPUHATO, YTO KHUAKOCTh HEC)KHMAEMa.

IIpu pacuerax uccnenoBansl (OPCYHKM C PACHBUIMTENSMH, Y KOTOPBIX
BXOIHBIE KPOMKH PacHbUIMBAIOIMX OTBEPCTHH PacloOKEHbl KaK B 06beMe 1o-
JIOCTH MOA MIJIoH GOPCYHKH — B KoNoAue pacnbuiMTens (puc. 1,4), Tak H Ha 3a-
[HpalolIeM KOHyce cemia uribl (puc. .1,6) [45, 48, 74, 78]. XapakTepHbIM npH-
MEPOM INEPBOr0 KOHCTPYKTHMBHOIO BapHaHTa SBJAIOTCA PAaCHbUIMTEIH THMA
145.1112110 mpousBoactea HoruHckoro 3aBoAa TOIUIMBHOH anmnaparyphl
(H3TA). Ilo BTOpOMYy KOHCTPYKTHBHOMY BapHaHTY BBINIOIHEHBI PACIBUIHTEIH
tuna 171.07.00 npousBoacTBa ANTAiCKOro 3aBOJa NPELH3HOHHBIX H3ICIHH
(A3IH) u pacnsututesn tuna DOP 119 S 534 ¢upmer Motorpal (Yexus).

l ] Puc. 1. PacneutMTenH ¢ BXOAHBIMH
i | KPOMKaMH pacnbUIMBAIOLIMX OT-
| BEPCTUH, paclONOXEHHbIMH 10-
JBITOJIBHON MONIOCTH (a) M Ha 3a-
MHpAIOIEM KOHYCE CelJla HIJIBI

©6)
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B pacnsuarensx tana 171.07.00 AT u DOP 119 S 534 Motorpal ¢
BXOJHBIMH KPOMKaMH PacClbUIMBAIOIIMX OTBEPCTHH Ha 3amMpaloiieM KOHyCe
CeUla UIMIbl XapaKTePUCTHKA IUIOIAAHM f, 10 Mepe MOJBEMA HMIJIbI HAPacTaeT
MejJieHHee (XapakTepHUCTHKH 2 M 3 Ha pHcC. 2), 10 CPaBHEHHIO C PaCTIbUIHTEIAMU
tima 145.1112110 H3TA (xapaktepuctuka 1 Ha puc. 2).
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Jlis cpaBHEHMs mNapaMeTpOB TE4EHHMil TOMNMBA B PpAacClbUIMTENE THIA
145.1112110 xonctpykuuu H3TA c BBIXOZOM pacnbUIMBAIOLIMX OTBEPCTHH B
MOABIrOJIBHYIO HONOCTh HOpPCYHKH M B pacnbututene tuna 171.07.00 koHcTpyk-
uin A3IIH ¢ BBIXOJOM pachblIMBaIOIIMX OTBEPCTUH Ha 3alOPHBIA KOHYC MIJIBI
MPOU3BEJCHB! YHCIICHHBIE dKCIIEpUMEHTHI. HayaibHele H rpaHMYHBIE YCIOBHSA B
CPaBHHUTEJIBHBIX pacyerax 3aJaHbl OJUHAKOBBIMH, OTJIHYANIACh JIMILD FEOMETPHA
NpOTOUHOH YacT pacnbuinTeNs. HadausHble ¥ rpaHHYHBIE YCIOBHUA IUI pacye-
Ta ObUIH B3ATHl U3 NPENBAPHTENHHOTO pacyeTa GOPCYHKH C PacHbLIMBAIOLIMMH
OTBEPCTHAMH, BBINIOJHEHHBIMH C BHIXOJOM B KOJIOJICLl PAaCIIbUIATENA: 3a]aH Mac-
COBBIi pacxon TOTUIMBa Ha BXxojie B popcyHnky — 0,065 kr/c, n npoTuBoAaBieHHE
Ha Bbixozae — 9 MIla.

IMony4yeHHble MpU pacyeTax MNOJA CKOPOCTEH JaBlIeHHH H TypOYJNCHTHBIX
BUXpEH B NPOTOYHOH YacTH pacnbuiureneil (puc. 3) CBUAETENBCTBYIOT O TOM,
YTO KMHETHYECKas SHEPrus BHYTPH PacHbUIMBAIOILETO OTBEPCTUS PaCMBUINTENS
tuna A3IIM nocruraer npumepHo 2700 Jx/Kr, YTO 3HAYHUTEIBHO MPEBOCXOAUT
aHanoru4Heli mapametp B pacnsuiutene tvna H3TA. Ananus naHHbIX puc. 3
MOKa3bIBAET, YTO TypOyJICHTHAsA 3HEPTus MOTOKA TOIIMBA HA BBIXOJAE H3 pacibl-
JuBalouero orsepcTus pacnsuiutens Tuna A3IIH npeBOCXOAMT 3Ty 3HEPTHUIO
Ha BBIXOJIE M3 paclbUIMBAIOLIEr0 OTBEPCTHA pacnbuinTens tina H3TA.
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Puc. 3. Pacnipenienenye KHHETHUECKOH dHEPrUM TYpOYJIEHTHBIX BHXpeil B pac-
MBUIMBAIOIHX OTBEPCTUAX pacnsuureneit: a — H3TA; 6 — A3ITHU

PacyernsiM nmyTeM OblM ONpeneneHbl CPEAHHE W HHTETPaJIbHBIE 3HAYCHHUS
NapaMeTpoB MOTOKA TOINIMBA B NPOTOYHOH 4acTH pacnbuiHTeneH. Crenyer ot-
METHTb, YTO PACMBUIMTENH C BHIXOJOM PacHbUIHBAIOIMX OTBEPCTHH Ha 3amop-
HbIN KOHyC Hrisl (pacnbuidtens Tuna A3IIH) obecneunBaloT MPUMEPHO TaKyIO
K€ CPEJHIOI MO IUIOMIAAY BBIXOJHOTIO CEYEHHS PaCHbLIMBAIOIIETO OTBEPCTHS
CKOPOCTb HCTEYEHHS TOIUIMBA, KaK M PACMBUIMTENH C BBIXOJOM DacHbUINBAIO-
IUX OTBEPCTHH B MOIBITOJNBHYIO MONOCTh (POPCYHKM (PAaCHBUIMTENH THIA
H3TA). OnHako npH 3TOM HHTErpanbHOE [0 MaCCOBOMY PacXojy TOIIHBA 3Ha-
YeHHe IHEPTHH TypOyneHTHBIX Buxpel y pacnsutkrened tuna A3ITH npusepro
B /IBa pa3a BbIllle, YeM aHaJOrH4YHOe 3HaYeHue I pacnsuiuTened tuna H3TA.

TpeThbs rjaBa NocBslleHa HCCICHOBAHHAM IPOLECCA TOIUIMBOIIOJAYH H
roKasaresieH AM3eNs, OCHALEHHOro (POPCYHKaMH C YMEHBIIEHHOH Macco# noJ-
BIXKHBIX feranedl. OTMEYEHO, 4TO BaXHHIM NapaMETPOM, XapaKTepH3YIOWIHM
COBEPILEHCTBO KOHCTPYKIHH (OPCYHKH, ABIAETCA Macca €€ MOJBHXHBIX 4acTei
(Mrisl, WITaHrd, MPyXuHe!). E€ yMeHblIeHHEe MPUBOAUT K CHHXKEHHIO CHJI Tpe-
HHSl MTJIBl B KOPIYCE paclbLIMTENA M CHJI MHEPUMH, YMEHBIICHHIO MPOIOIKH-
TEJILHOCTH MOCAAKH HIJIBI, OOLIEH MPOJOMKHTENBHOCTH BIPHICKHBAHHSA, [TOBBI-
meHHIo ddexTuBHOCTH paboyero mpouecca AU3ENs, CHIKEHHIO SMHCCHH TOK-
cHyHbIX KoMNIOHEHTOB ¢ OI'. KpoMe TOro, CHH)XEHHE MacChl MOJBHXXHBIX JETa-
jed GOPCYHKH MO3BOJAET YMEHBIINTH AMHAMHYECKHE yapHbIE HArPY3KH Ha ee
JCTalH, MOBLICHTh PECYPC paboThl GOPCYHKH H CTabUIBHOCTH €€ paboThI.



Jna mpoBeneHHA — pacueTHO- 9KCIIEPUMEHTATIBHBIX HCCIEXOBaHUH
BITMAHHA MAcChl MOABIKHBIX AeTaneil GOpPCYHKH Ha napaMeTphl Ipouecca Tom-
nuBonoaayu Ha H3TA Ha 6a3e cepuiiHo Beimyckaemoit ¢opcynku 145.1112110
¢ pacnbuikTeneM tuna 145 Gbuia paspaboraHa onbITHas GOPCYHKA C PACIIbLIH-
TesneM AJITalicKoro 3aBoga npeun3uoHHbix u3nenu (A3IIH, r. bapuayn) tuna
171-2 n yMeHblLI€HHOH Macco# NOABHKHBIX ECTaCH.

Jliis OUEHKH noKa3aTesei MpoLecca TOIIHBONOAAYH PH CHH)KEHHH MacChl
HNOABHXHBIX JieTasie GOPCYHOK ObUTH NPOBEAEHB! YHMCIICHHBIH YKCHEPHMEHT C
UCHOJIb30BaHHEM HNPOrpaMMHOro KoMiuiekca «Bnpbick», paspaboranHoro
IO.T.H., npodeccopom JI.B. I'pexoBsiM. IIpu pacuere MoaenupoBaiach TOILIMBO-
nojawoouias cucrema ausens tina J[-245.12C. HccnenoBausl cepuiiHas GopcyH-
Ka C pacnbuiMTeneM TtHna 145 u obluel npuBeJeHHOH MacCOH NMOABHXKHBIX Je-
taneit, pasHoii 27,0 r, u onbiTHas ¢dopcyHka ¢ pacnbuiHTeneM THna 171-2 u
YMEHBILIICHHOH Maccod MOABHXHBIX AeTaneil, pasHoil 10,8 r. Pacuer npoBeneH
U p&KHMa MaKCHMAaJIbHOH MOLIHOCTH AM3€Ns MPH 4acTOTE BPALICHUA KyJau-
Koro Bana THBJ] ny, = 1200 Mun™ u mis PEXKHMa MAaKCHMaNbHOTO KPYTSALLETO
MOMEHTA JIBUraTeNs NpH fy,, = 750 MUK NpH UMKIOBBIX M10Ja4aX TOMIHMBA, CO-
OTBETCTBYIOIIHX 3THM PEKHUMAM.

AHanu3 pe3ynbTaTOB pacyera Mokasal, YTo NMpH OOJBIINX CKOPOCTAX [[BH-
KEHHUA TUTYH)XKepa (HOMHHANBHBIA pEXHUM IPH 4YacTOTE BpAILCHHS KYJIauKoro
ana THB/I n,,, = 1200 mun™') CHHKeHME MACChl IOABMKHBIX AeTaneit GopCyH-
KH OKa3biBaeT He6ONbIIoe BIHSHUE Ha XapaKTEPUCTHKH MOAa4yM TOIUIMBA H aB-
JieHus BHpbickuBaHMA. OTMEUYEHA HECKOJIBKO OOJbIIas CKOPOCTh MOAAYH TOI-
JIMBa TPH UCIOJB30BaHHH OMBITHBIX (OPCYHOK. 3anHue HPOHTHI KPUBLIX MOJa-
YH COBNAAAIOT MPAKTHYECKH MONHOCTHIO 3a UCKIIOYCHHE HX HHXHel yactd (B
HEPHOJ MOCAJIKH HIJIBI Ha ceulo). PacueTHbIe aHHbBIE CBUAETENBCTBYIOT O TOM,
YTO WHEPLHOHHOCTH IOJBI)KHBIX JA€TaleH OKa3piBaeT OoJiee CYILECTBEHHOE
BIMSHHE HAa NPOLECC TOIUIMBOMOJAYH Ha PEXHUME MAKCHMAIBHOIO KpPYTHILIEro
MOMEHTA TIPH My, = 750 mun™ (puc. 4). ClleayeT OTMETHTE HECKOIBKO GONBIIYIO
CKOPOCTh MOJAYH TOILIMBA IPH HCIOJIB30BAaHHH OMBITHBIX (OPCYHOK H Ooinee
KpyTo# 3anHuii dpoHT KpuBBIX noaaun. [ToaTomy npu pabore Ha pexume Mak-
CHMAaJIBHOH MOIIHOCTH 3aMeHa CEpHiHBIX (OPCYHOK Ha OMBITHBIE HOJDKHA OKa-
3aTh GoJjiee 3aMETHOE BIHAHHE Ha TMOKa3aTeNH AU3ENd. AHAIH3 XapaKTEPHCTHK
TomnuBonoAauu (puc. 4,a) NMOKa3bIBAET, YTO YMEHBIIEHHE MAacCChl MOIBXHBIX
neraned onbITHOH (OPCYHKM MO3BONIACT ObecreuuTh Oosiee OnaronpHATHbIH
3aKOH BIpbICKMBaHUA. HavanbHble MOpLUHUM TOILUIMBA MOJAIOTCA OBICTpee, ueM
IIPH HCIOJb30BaHHU CEepUIHBIX (QOpCcyHOK (CM. mepenHui (PpPOHT XapaKTepH-
CTHKH). OTH NMOPLHMH TOILINBAa UMEIOT Oosiee BBICOKYIO CKOPOCTh M JJOCTUTaloT
ynaneHHblx 30H KC, uyto obecneuynBaet Goiee palMOHAJIBHOE HCMOIb30BAHHE
BO3AYLIHOTO 3apsna. [Ipu 3TOM BNpHICKMBaHHE 3aBepliaeTcs OBICTpee, YTO BbI-
3BaHO TAKXKE COKPAIEHHEM BPEMEHH MOCA/KH UIJIbl Ha KOHYC PaclbUINTENs.
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Puc. 4. XapaxtepucTtuka nogauu Tonnusa (a) ¥ AaBleHHs BNPLICKUBaHus (6) HA
peXHME MaKCHMAJIbHOTO KPYTALIEro MOMEHTa NPH HCIIOIb30BaHUH Pa3IMYHBIX
($opcyHOK: 1 — CepHIHBIX; 2 — ONBITHBIX

MeHblee KOJIHYECTBO TOILUIMBA MOJAETCA B KOHLE MONAYH C HHU3KHM [aB-
JeHHeM (CM. 3aiHMH ()POHT XapaKTEPUCTHKH), O3TOMY KOJIHYECTBO KPYIHbBIX
Karenb TOILIMBA JOKHO yMeHbLIaThesl. ClaeayeT OTMETHTD, YTO DU HCHONB30-
BaHMH OMNBITHBIX (POPCYHOK YBEJIMYMBACTCA CKOPOCTh HApacTaHHs NaBJICHHA
BIPLICKMBaHMS B €0 HadanbHOH (ase (pHc. 4,0), YTO MOXKET NPUBECTH K YBEJIH-
YEHHIO MoKa3aTeneil JMHAMHUKH IPOLIECCca CrOpaHus.

JUist OLleHKM BIMSHHUSA KOHCTPYKIHH (DOPCYHKH Ha MOKa3aTesH qH3eNs THIa
H-245.12C (4 YH 11/12,5) npoBeneHsl ero CTeHAOBbIE HenbiTauud. [Ipu uccne-
JOBAaHMAX TnoOKasatenu paboTel ausens ¢ onwiTHeIMH (opcyHkamun H3TA ¢
YMEHbLIEHHOW Maccoi NOABWXHBIX AeTalel CONOCTaBIsIHCh C AaHATIOTHYHRIMU
MOKa3aTeNAMH IBUraTeNs, OCHAIEHHOrO CEPUHHBIMH (GOPCYHKaMH.

Ha nepBoMm sTarie HccnefoBaHHs NPOBEEHbl Ha PeXXUMaX BHEUIHEH CKOpo-
CTHOH XapaKTEPHCTHKH B [Hala3oHe YacTOT BpAILCHHA Bajla ABUraTens n OT
1000 10 2400 mun™. 3atem 6bUTH ONpeeseHbl MOKA3aTENH AM3E/A IPH €ro pa-
6ote Ha pexxuMmax 13-cryneHyaroro uenbitarensHoro uukia ECE R49. Pesynb-
TaThl ucnbiTanuit ausens J1-245.12C ¢ cepuiiHbIMK M ONBITHBIMH (OPCYHKaMH,
NPOBEICHHBIX HAa PeXXMMax BHEIUHEH CKOPOCTHOH XapaKTEPHUCTHKH, NpEICTaB-
JIeHBl Ha pHUC. 5,a. YcraHOBKa OHBITHBIX (GOPCYHOK obecrieyuBana CHIKEHHE
yaenbHoro 3¢ ¢eKTHBHOrO pacxoia TOIUIMBA g, BO BCEM JHana3oHE HCCIENo-
BaHHBIX CKOPOCTHbIX pekuMoB. Ha pexume MakCHMalbHOH MOIIHOCTH MpH
n=2400 muu’! g. OKa3aJIuch paBHEI cooTBeTcTBEHHO 250,5 1 250,3 r/(kBTv)), a
Ha PEXHME MAKCHMATbHOTO KDYTAIIET0 MOMEHTa npH #=1500 mun™' - 2352 u
225,6 r/(kBt-u). IIpn paGote nBurarens ¢ ONBITHHIMH (OPCYHKaMH OTMeueHa
MeHbpwas aeiMHOCTE OI' K. IIpH MCIONB30BaHHM ONBITHBIX (POPCYHOK [bIM-
HocTh OI' K, 3aMETHO CHIDKAJIaCh Ha PEXHMMax ¢ HOHHXKCHHOW 4acTOTO# Bpa-
wenus (mpu n<2000 muu’). Tak Ha pexume ¢ n=1200 mun"' 3aMeHa cepHitHbIx
(OpCyHOK OIIBITHBIMM TIpHBENa K CHIbKeHHI0 aAbiMHOCTH OI K, ¢ 64 no 17 % no
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mxane Xaptpumka. Ha ckopocTHbIX pexumax npu 2000<n<2400 MuH"
neiMHOCTB OT K, Gbiia cCOM3MeEpHMAa IPH HCIOJIB30BaHHH 000X THMOB (opcy-
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Puc. 5. TTokazarenu mu3ens JI-245.12C Ha pexxnumax BHeIIHEH CKOPOCTHO#H Xxa-
pakTepucTuky (a), koHueHTpauus B OI' okcuoB a3ora (6) MOHOOKCHIA YTJe-
poxa (8) M yrneBoAoponoB (2) Ha pexumax 13-CTyneH4aToOro HMK/IA MPH HC-
MOJIB30BaHHH Pa3HYHBIX GOPCYHOK: | - ONBITHBIX; 2 — CEPUIHBIX

OueHka nokazarteneil Au3ens npu ero paboTe Ha pexHUMax C pas3NIHYHOM
Harpy3koH NpoBeJieHa 10 JaHHBIM, NOJy4eHHBIM Ha pekuMax 13-ctyneHdaTtoro
HCMBITaTENbHOTO LHKJA. Pe3ynbraTsl MCOBITaHMA Ou3€Ns Ha 3THX pEXHMax
(puc. 5, 6, 6, 2) CBUAETENBCTBYIOT O 3HAYMTENBHOM BIIMAHHM THIA PACIBUIHTE-
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Jieit Ha BHIOPOCHI TOKCHYHBIX kKoMnoHeHToB OI' — okcuaos azora NO,, MOHOOK-
cuna yraepoaa CO, Hecropesiuux yriaesogoponoB CH,.

Ilpn ananu3e uHTErpajibHBIX MoOKasatened TokcuyHoctH OI, coorsercT-
BYIOIIMX paboTe ABMratess Ha pexumax 13-CTymeH4aToro LKA, OTMEYEHO
yiydilleHne Mnokasareneil TokcuyHoctH OI' npu 3ameHe cepuiiHBIX (OPCYHOK
OMBITHBIMH. JIMIIb yJieIbHbIE MAacCOBhIE BEIOPOCH OKCHIOB a30Ta e€nox BO3POCIIH
¢ 6,459 no 7,159 r/(xBt-4). [Ipu 3T0M yaenbHbIE MaccOBbIE€ BHIOPOCH! MOHOOK-
CHAA yriepoa eco CHu3uiIuch ¢ 3,891 no 2,711 r/(xBT-4), yrieBoaopoAoB ecyyx ~
¢ 1,133 no 0,790 r/(xBt-u). 3HaunTensHo cHU3MUAACh U AbIMHOCTh OI" K. 3ame-
Ha CepUIHBIX (POPCYHOK ONBITHHIMH NMPHBENA TAKXKE K CHHKCHHIO YCJIOBHOIO
CpPEIHEro Ha pexumMax 13-cTyneHuaToro UMKIa pacxosia TOIUIMBA g, ycq - € 257,8
1o 250,6 r/(kBr-u). Hekotopoe yBenudeHHe BBIOPOCOB OKCHIOB a30Ta enox NPH
UCIIOIB30BaHHH ONBITHOHN (POPCYHKH MOXKET ObITH CKOMIEHCHPOBAHO MYyTEM OIl-
THMH3aLUH yTIla ONEPEXXEHUs BIPHICKUBAHHUS TOTUIHNBA.

Pe3ynbTaTel MPOBENEHHBIX HCCIECAOBAHUI NOATBEPIAMIM INPEUMYILECTBA
¢dopcyHOK, BHINOJHEHHBIX C YMEHBLIEHHOH MaccOi MOABIDKHBIX AeTaneH. [[ns
JNOCTHXKCHHS YAYYIICHHBIX II0Kas3aTe/id TPAHCIIOPTHOro Iu3eis Heobxoxuma
JOTOJIHUTESIbHASA ONTHMHU3a1ls KOHCTPYKLHH MPOTOYHOM YaCTH PaclbUIHTENS H
cyMMmapHO#H 3 QeXTHBHOH MIOWAAH Lyf, PACTIBIINBAIOIIHX OTBEPCTHH.

B ueTBepTOil _IJ1aBe PaCCMOTPEHBI Pe3yJbTaThl IKCIIEPUMEHTANbHbBIX HC-
cinepoBanuii ausens J1-245.12C (4 YH 11/12,5), paboratomiero Ha cMeceBbIX
6uoTOMIIMBAaX Ha OCHOBE PAaCTHUTENBHBIX Maces. B kauecTBe 3KOJOrHUYECKOH 10-
6aBku k HedTaHoMy [IT ucnons3oBaHa nobaBka Kykypy3Horo Macia. [IposeneH
ananu3 pusuko-xuMuueckux coicts HedTaHoro T, KM u cmeceit IT u KM.

Jlns oueHKH BO3MOXKHOCTH Hcnionb3oBaHus KM B kauecTBe 3KOIOrHYeCKOn
no6asku k HedTaHomy T nposenens! ucnsitanus ausens J-245.12C. Ipu uc-
neiTaHuax ucnons3oBanuck JT mapku «JI» mo T'OCT 305-82 u ero cmecu ¢ Ky-
Kypy3HbIM MacioM, coaepxanme 5 u 10% nocnexnero. Mccnenosanocs KM,
npousoaumoe OAO «3PKO» (r. AnexceeBka benropoackoit o6m.).

Ha nepBom stane ucnsitanus ausens J1-245.12C nposoaunuce Ha IT 1 Ha
cMecax AT u KM Ha pexumax BHELIHEH CKOPOCTHOH xapakrepucTHkd. Hann-
yne B MoJieKyaax KM 3HauuTeNbHOTO KOJTHYECTBA aTOMOB KHCIIOPO/a IPHBOANT
K CHH)KEHHIO TEIUIOTBOPHOH criocobnoctH Hcenenyembix cmecelt JIT u KM u k
COOTBETCTBYIOLIEMY YBEHYEHHIO yIENbHOro 3¢(eKTHBHOTO pacxola TOMIHBA
g. (puc. 6, a). Tak, Ha peXxHMe MaKCHManbHO# MouHocTH npu n=2400 mun’
nepeson auzens ¢ AT Ha cmech 95% T + 5% KM u Ha cmecs 90% AT + 10%
KM conposoxaaercs yBenuueHueM g, ¢ 247,3 no 251,4 u 251,8 r/(kBt-4), on-
Hako rpu 3toM 3ddexrusnbiii KI1/] auzens 1. uamensercs HesHayutensHo. Ipu
nepesoze ausens ¢ AT Ha cmech 90% T + 10% KM Ha pexume MakcuMmanb-
HO¥ MOIIHOCTH nipd n=2400 mun aeiMuOCTE OF K,.cHu3unach ¢ 18,0 no 14,0%
no uikane XapTpuaxka, a Ha peXXUMe MaKCUMaJIbHOTO KPYTSALLET0 MOMEHTa NpH
n=1500 mun™ — ¢ 40,0 10 37,0% no wkane XapTpuaxa.
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Puc. 6. TTokaszarenn nusens J1-245.12C Ha pexxumax BHEIIHEH CKOPOCTHOH Xa-
paktepuctukH (a), koHuentpauus B OI' okcunos a3ora (6) MOHOOKCHAA yTiie-
poaa (6) u yrieBonoponoB (2) Ha pexumax 13-cTyneHuaToro uMkia npu Mc-
nonp3oBaHuH pasnuyabix tomwus: 1 — [AT; 2 — cmecs 95 % AT u 5 % KM; 3 -
cMmech 90 % T u 10 % KM
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PesynbraTel 3kcriepHMeHTaNbHbIX HccnenoBanuii J1-245.12C Ha pexumax
13-cTyneH4YaToro HCNLITAaTENBHOTO LMKNA (pUC. 6, 6, 8, 2) CBUAETENLCTBYIOT O
BO3MOXKHOCTH YAYYIUEHHA TOKa3aTtened TOKCHYHOCTH OI' mpH HCMOJb30BaHMH
cmeceit IT u KM. Jo6aBka KM B JIT oka3sniBaeT HauOGoNbLIEE BIMAHHE HA CO-
aepxanue B OI' MoHookcuaa yraepoaa CO u yrnesogoponos CH,. 06 stoM xe
CBHJETENbCTBYIOT NPEJCTAaBIEHHbIE Ha pUC. 7 U 8 3aBHCHMOCTH MOKa3aTeseH
OBIMHOCTH M TokcuyHocTH OI' ot conepxanus KM B IT. Tak, npu nepesoae
uccneayemoro ausens ¢ AT Ha cmech 90% AT + 10% KM yaenbHbli MaccoBbIi
BBIOPOC OKCHIOB a30Ta enox Ha peXHMax 13-CTyNMeH4aTOro MCIBITATENBHOrO
nuKa cHusuics ¢ 6,549 no 6,337 r/(xBt-u), T.e. Ha 3,2%, BHIOPOC MOHOOKCHAA
yraepoaa eco ymenbmnncs ¢ 3,277 no 2,825 r/(kBr-u), T.e. Ha 13,8%, BbiOpoc
HECTOPEBIIHX YTJIEBONOPOAOB ecyy CHu3MicA ¢ 1,104 no 0,773 r/(kBt-u), T.€. Ha
30,0%. IIpu 3TOM yCiIOBHBIH CpenHMI Ha pekMMax 13-CTyneH4aToro McrbiTa-
TEABHOTO LHMKJIA T, yc; MPAKTHYECKH He HM3MeHMICH (yMeHbluuicsa ¢ 0,347 mo
0,346). deimHocte OI' K, Ha pexuMe MakCHMaJIbHOM MOIIHOCTH mpu n=2400
mus" yMeHbumack ¢ 18 10 14% no mkane XapTpuika, T.€. Ha 22,2%.

€xox; €co, €cux, M (KBTY)

Kx,% 7
3 ©€nox
fimocfbe T
50 6
/2 €co
30
2
1 =
10 T\\T - i
0 2,5 50 75 Cum, % "

0 2,5 5,0 7,5 Ckm, %
Puc. 7. 3aBucumocts apiMHOCTH O Puc. 8. 3aBHCHUMOCTb yHAENbHBIX Mac-
K, nuzens [1-245.12C ot o6BeMHOr0 COBBIX BbLIOPOCOB OKCHIOB a30Ta €nox,
coAepkaHus KyKypy3HOro Macia MOHOOKCHJA Yrjiepolia eco, YrieBo-
Cxm B cMecH ¢ HedTanbim [IT Ha pe- JOpOIOB ecyy ¢ OI' muzens [1-245.12C
xxkumax BCX: 1 — n=2400 Mm—l'l; 2 - ot o6semHoro cogepxanus KM Cyy B
n=1500 mun’"; 3 — n=1080 mun™ cmeck ¢ AT Ha pexumax 13-

CTYINICHYATOro LMKJIa

Pe3ysisraThl 9KCHEPHMEHTANBHEIX UCCIENOBAaHHH CBHAETEIbCTBYIOT O BO3-
MOXHOCTH onTHMH3auuu coctaBa cMeceid AT u KM. Ilpenioxxena Meroauxa
ONTHMH3ALHH COCTaBa CMECEBBIX OMOTOIUIMB, Oa3UPYIOIIAACA HA HCIOJb30BA-
HHUM 00OOIIEHHOTO KPUTEpHA ONTHMAJIBHOCTH (ueneBoH ¢yHkuuH) J, B BUAE
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CYMMBI YaCTHBIX KpHTEpHEB ONTHMAJILHOCTH, OTpaXKaIoIHUX
NOKa3aTequ TOIIMBHOH KOHOMHYHOCTH M TokcHuHocTH OI'. B kauectBe kpu-
TepHA, XapaKTEPH3YIOLIErO TOILUIMBHYIO 3KOHOMHYHOCTb, HCIIO/Nb30BaHa LiEje-
Bas yHkuus J,e B BHAE OTHOLIGHHA MHTErpalbHOrO Ha pexumax 13-
CTYIIEHYaTOr0 HCIIBITATESLHOrO IHKIA ycnoBHoro sddexrrsroro KIII 7. yea
npu paboTe JBuraresis Ha AU3EIBHOM TOILIMBe K aHanornuyHomy KILJ{ npu pa-
60ote nHa cmecu JIT u KM i-toro cocraBa
chzne yen AT / Ne yenl (1)

Jlng OouEHKH BAMAHHMS COCTaBa CMECEBOTO TOIUIMBA HAa 3MHCCHIO TOKCHYHBIX
koMnoHeHToB OI" — OKCHIOB a30Ta, MOHOOKCHAZ YTjepoaa H HECTOPEBUIUX YT-
JIEBOAOPOJOB — HCIMOJb30BaHbl KPHTEPUH COOTBETCTBEHHO Jnoxs Jco, Jonx- OHH
BBIP)XEHbl B BHAE OTHOLUIEHMH WHTErpaibHBIX Ha pexumax 13-crynendaroro
HCTIBITATENBHOrO LHKJIA YAENBHBIX MacCCOBBIX BBIOPOCOB 3THX KOMIIOHEHTOB C
OT (enox, €co, ecnx) ipHu pabote neuratens Ha cMecu JIT u KM i-toro cocrasa k
aHAJIOPMYHBIM BBIOpOCaM HpH paboTe ABUTraTeNsd Ha JH3EIbHOM TOILUIMBE, T.€.

JInox=enoxi / enox JT> (2)
Jeo=ecoi/ ecox JIT» (3)
Jenx=ecnx i/ ecx T 4

KpoMe yka3aHHbIX YaCTHBIX KpHTEPHEB CHOPMHPOBAHO /1Ba YaCTHBIX KPUTEPHH,
xapakrtepu3symouiero apiMHOcTh Ol Ha AByX Haubosee BaXKHBIX pe)XKHMax BHELI-
HE# CKOPOCTHOH XapakTCPUCTHKM — PEKHUME MaKCHMAJIBHOH MOLIHOCTH M Mak-
CHMaJbHOTrO KpYTAILIEro MoMeHTa (LeseBble PyHKIMH COOTBETCTBEHHO Jx: Nmax
U Jxr Mmax). OHM TIpe/ICTaBNeHb! B BUAE OTHOMIeHUH apiMHOCTH Ol K npu pabo-
Te aBurarens Ha 3ToM pexume Ha cMecu JIT u KM i-toro cocraBa k aHanoruy-
Ho#t neiMHOcTH O pu pabore ABUraTens Ha AU3ENbHOM TOIUIUBE, T.€.

Jixe Nmax=Kx Nmax i / Kx Nmax 175 &)

JKx Mmax:Kx Mmax i / Kx Mmax T. (6)
C yueroB ¢opmya (1)...(6), ONHUCHIBAIOIMAX YACTHBIE KPHTEPHH ONTHMAJILHO-
CTH, BBIp@)XKEHHE 111 0000IEHHOrO KPUTEPHS ONITHMAJIBHOCTH J, IMEET BHI

Jo=(JnetInoxt ot enxt ke Nmaxt ke Mmax)/6. @)

B npennaraemoit MeTonMKe ONTHMH3ALMH 3HAYUMOCTh YaCTHBIX KPHTEPH-
€B ONTHMAILHOCTH NPHHATA OAMHAKOBOH. 3anaya ONTHMM3ALIMH COCTaBa CMece-
BOro GUOTOIIMBA CBOJUTCS K HaX0XIECHHIO 0000IIEHHOr0 alJHTUBHOIO KpHTE-
pHs ONTUMAIBLHOCTH J, B COOTBETCTBHH C BbIpaxkeHHsMH (1)...(7) 1 ero MuHH-
MH3alKH (MHHHMalbHAs BEJMYHHA LeIeBOH QyHKUHH J, COOTBETCTBYET ONTH-
MaJIbHOMY COCTaBY CMECEBOr0 OMOTOIIHBA).

C HCHoNb30BaHHEM ONMCAHHOW METOAMKH M 3KCIIEPUMEHTATIBHBIX JaHHBIX
no ausemo tiuna J1-245.12C npoBeaeHa ontuMH3anua napamerpa Cyy — coaep-
KaHUA KyKypy3Horo Macia B cMecH ¢ Hedrsanbm JIT. [Mo pesynsrataM onTuMu-
3aguM nocTpoeH rpaduk 3aBucumoctH o6oOiieHHOH neneBoit dynkuuu J, or
coziepkaHHe KyKypy3HOro macia B cMeceBoM Ouororuine Cym, IPENCTaBICH-
HBIH Ha pHc. 9.
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Jo Puc. 9. 3asucumocts
1,0< o606menHoM LIEIEBOH
dyskuun J, oT comepxa-
- HHE KyKypy3HOro Macia B

CMECEBOM 6uoroninse
0,91 Cxm

0,8 T T T T
0 5 10 Ci

IMonyueHHble pe3ynbTaThl ONTHMHU3ALMH CBHIETENBCTBYIOT O TOM, YTO B
nusens tuna J1-245.12C, paboraromiem Ha cMeceBOM OHOTOIHBE, ONMTHMAIBHOE
B COOTBETCTBHM C BbipaxkeHHeM (7) coaepxanue KM B cmecu c¢ JIT paBHO
Cxm=10%. IIpu Takom coctaBe OHOTONNIMBA AOCTUracTCHd MUHHMYM 0000LIECH-
HO# ueneBoii ¢pyrkunu J,=0,873. Ho cieayer OTMETHTB, YTO M NIPH COAEPIKAHUM
KM B cMecu Cyv=5% nonyyeHo Onm3koe 3HaueHHe 0000LIEHHONH wLeneBo#
¢byHkuun J,=0,885. 3T0 CBHAETENBCTBYET O TOM, YTO AaXe HeGObLIAs [00aBKa
KM B HedTaHoe [T npHBOAMT K 3aMETHOMY YJYHILEHHIO OKa3aTenei Au3eib-
HOTO JBurateii. B uenoM, mpoBelNeHHBIH KOMIUIEKC 3KCIEPHMEHTAIbHBIX HC-
cnenoBaduii moarsepaAunn 3¢ dexTHBHOCTh Henonb30BaHud KM B kauecTBe 3Ko-
noruyeckoi no6asku k HepTaHsIM AT s oreyecTBeHHBIX AM3eNeil.

OCHOBHBLIE BbIBO/1bI

PacyerHbie H SKCrEpHMEHTAIbHBIE HCCIIENOBaHMS IOKa3alH, YTO HYTEM
COBEPILEHCTBOBaHHUSA TOILIMBOMOAAYH HE(DTAHBIX M aNbTEPHATHBHLIX TOIUIUB
MOXHO 00€CHEYUTh 3HAYUTENBHOE YIy4LIEHHE NI0Ka3aTeaeH TOMIMBHON 3KOHO-
MHYHOCTH ¥ TOKCHYHOCTH OTpaboTaBlinx ra3os ausens. [lonyueHHbie npH HC-
CNnenoBaHUAX Pe3yJbTaThl CBOIATCA K CIEHYIOIIMM OCHOBHBIM BBIBOJAM H pe-
KOMEHJaLHAM:

1. Pa3paboraHa MeToauka onpenesieHMs mokasareneil 1MoTroka TOIUIMBA B
HNPOTOYHOHM YacTH pacnbluiMTened (OpCYHOK, OCHOBAHHAas Ha HCIOIb30BaAHHU
nporpaMmHoro komiuiekca Ansys CFX v12.1.

2. PacueTHbIe HCCEOBAaHHUA PACHbUIMTENCH C BHIXOAOM PaclbUIMBAIOILMX
OTBepCTHii B konogel pacnsiiutens (pacnbuiutend H3TA) u Ha 3anopHsIi ko-
Hyc cenna urist Gopcyrku (pacneuintenyu A3IIH), npoBeaeHHBIE C HCTIONB30-
BaHHEM pa3paboTaHHON METOIMKH, O3BONMIH BBISBUTH MPEHMYILECTBA PaCIbl-
nuTesed ¢ BBIXOJOM DaclbUIMBAIONIMX OTBEPCTHH Ha 3amOpHBIH KOHYC ceajia
HIJIBL.

AT TY
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3. Pacuersl nokasaid, 4TO NpH 3ameHe pasnbuidteneii H3TA Ha
pacneutuTenan A3IIH uHTerpanbHas mo MaccoBOMY pacXOAy TOIMJIMBA 3HEPTUs
TypOyfaeHTHBIX Buxpei yBemuuuiack ¢ 9,32 no 14,46 BT, 1.e. Ha 55,2%. Ilpu
3TOM CpelHss MO IUIOIAAY BBIXOJHOTO CEYCHHS PACNbUIMBAIOLIETO OTBEPCTHSA
3Heprus TypOyneHTHBIX BHXpei Bo3pociaa co 148 mo 222 Jlx/kr, T.e. Ha 33,3%.

4. Tlpu 3amene pasmeuiuteneid H3TA Ha pacnmeumrenn A3IIH cpennee
3HauYeHHE YHEPTUH JUCCHNALUHM TypOYJNEHTHBIX BHXpEH Ha BBIXONE M3 pacibl-
JIHBAIOLIErO OTBEPCTHA CHU3WIOCH € 9,76 no 1,627 M2/C3, T.c. Ha 83,3%.

S. Ha 6ase cepuiinoit dopcynku 145.1112110 H3TA ¢ pacnbuinteneM TH-
na 145 Owina paspaboTtana ombiTHas ¢opcyHka ¢ pacneuintenem A3IIH tuna
171-2 u ymeHbllIeHHOH Maccoil NMOABWXXHBIX AeTaned. OOmue npuBeneHHbIE
MaccChl MOABHXXHBIX JieTalled 3THX ¢popcyHok paBHbt 27,0 u 10,8 1.

6. PacuerHble HCClIeIOBaHHUS TOIUIMBONIONAYH ITOKA3aJIH, YTO Ha PEXKUMAX C
BBICOKO# 4acTOTO# BpallieHHs Macca MOJABMXHBIX AeTalleil GOpCYHKH OKa3bIBaeT
Heboblloe BIMAHUE Ha XapaKTEPUCTHKH NoAayy Tornusa. [Ipu cHuxeHnn yac-
TOTHI BPAaILCHHA YKa3aHHOE BIMSAHHE CTAaHOBUTCA Gonee 3HauutensHbIM. Ha pe-
KHME MAKCHMAJIbHOTO KPYTALIEr0 MOMEHTA IIPH YacTOTE BPaILEHHA My = 750
MHH' TIpH HCHONB30BAHWM OMBITHBIX (POPCYHOK C YMEHBIICHHON MAaccoi Noj-
BHXKHBIX Aerajieii oTMedeHbl 6osbias CKOPOCTh MOAAYH TOILIMBA U DoJiee Kpy-
TOM 3aHHH GPOHT KPUBBIX IMOJAYH.

7. Be3MOTOpHbBIE HMCIBITAHUA CHCTEMBI TOIUIMBONOAAYM Au3ens Tuna -
245.12C nokasanu, 4To 3amMeHa cepuiHOH (GOPCYHKH Ha OMBITHYIO HE OKa3bIBa-
€T CYIIECTBEHHOTO BIMAHHA HAa XapaKTEPUCTHKH JaBJieHHi BopbickuBauui. Ha
PEXHME C YACTOTOM BPALIEHHSA Nry = 800 Mun™' M NOJIHON HArpy3KOi 3aMeHa ce-
pHitHBIX (OPCYHOK Ha ONBITHBIE COKpaTH/Ia MaKCHMalbHOE AaBjieHHe y ¢op-
cyHkH ¢ 40,3 o 40, 0 MITa, a Ha pexume ¢ ny, = 1200 MHUH' ¥ nosHO# Harpys-
KOH NpH Tako# 3ameHe HOPCYHOK MaKCHMAIbHOE JaBlieHHe y (GOPCYHKH OKa3a-
JIOCh NPaKTH4E€CKH HEU3MEHHBIM U paBHBIM 49,0 MIla. OnHako OTMEYEHO, YTO
CHW)KEHHE MacChl MOJABMXKHBIX JeTayiedl (HOPCYHKH MPUBOAHT K COKPAIIEHHIO
BPEMEHH NTOCAIKH HUIJIbl HAa KOHYC PaCIibLIUTENA.

8. Ucnseitanus ausens tuna J[-245.12C ¢ cepuiiHBIMH H ONBITHBIMH ¢Op-
CYHKaMH 110Ka3al4, YTO ONbITHbIE GOPCYHKH 00€CIIEYHIH MEHBINYIO JBIMHOCTh
OT u ynensHbi# 3¢(pEeKTUBHBIA pacxo/ TOIUIMBA. [IpH HCIIONB30BaHMH OIBITHBIX
tdopcynok npiMHOCTE OI' 0COGEHHO 3aMETHO CHHXKAJIACh HA PEXHMAxX C IOHH-
KeHHOM yacToTol Bpamenus. Tak Ha pexxume ¢ n=1200 mun"' 3aMeHa cepwii-
HbIX (OPCYHOK ONBITHBIMH NpHBena K cHmwkeHuto asiMHocti O K, ¢ 64 no 17
% no mxane Xaprpumka. Ha HOMHHAIBHOM CKOPOCTHOM PEXHME M OIM3KHX K
HeMy (mpu 2000<n<2400 mun"') mpiMeOCTs OI' K, 6BLTa COM3MEpHMAa TIPH HC-
NOJb30BaHUH 000HX THNOB QOPCYHOK.

9. Ucnbitanns ausens tuna [J-245.12C nokasanu, 4yTo 3aMeHa CEpHHHEBIX
(opCcyHOK Ha OMBITHBIE MO3BOJIHJIA 3aMETHO YJIYYLIHTH I0Ka3aTelH TOKCHYHO-
¢t OI' ¥ TonnMBHOK SKOHOMHMYHOCTH. [IpH 3TOM MHTerpanpHble Ha pexuMax
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13-cTyneHyatoro uHkiIa yaenabHhIE MacCoBble BBIOPOCHI MOHOOKCH/A yriepoja
cHu3unuch ¢ 3,891 no 2,711 r/(xBt-4), a BeOpocs yrnesogopozos - ¢ 1,133 no
0,790 r/(xBT-u). 3HaunTenbHO yMeHblIMNAck U AbIMHOCTL OF. 3ameHa cepuii-
HbIX (OPCYHOK ONBITHHIMH NPHBENA K CHHXEHHIO YCIIOBHOTO CPEIHErO Ha pe-
XHMax 13-CTyneH4aToro HMKIa pacxoja TOIUIMBA g, yen - € 257,8 no 250,6
r/(xBt-4). JInme yaenbHble MacCOBbIE BBIOPOCHI OKCHIOB a30Ta enpx BO3POCIIH €
6,459 no 7,159 r/(xBt-4), HO yBenuuyeHne BEIOPOCOB OKCHIOB a30Ta €nox MOXET
6BITh CKOMITIEHCHPOBAHO MYTEM ONTHMH3ALHH YIiia ONIEPEXEHHUS BIPHICKHBAHUS
TOILIMBA.

10. Ucnpitanus ausens [1-245.12C na pexxumax 13-cTyneHuyaToro uukia
TOATBEPIHIH BO3MOXKHOCTh 3aMETHOTO CHHXXEHHUS BBIOPOCOB TOKCHUHBIX KOM-
noHentoB OI' mpu pabote Ha cmecax AT m KM. Tak, npu nepesoae ausens ¢
AT na cmecs 90% AT u 10% KM ynenbHsIif MaccoBBbIi BLIOPOC OKCHIOB a30Ta
enox CHU3miICA ¢ 6,549 no 6,337 r/(kBrtu), T.e. Ha 3,2%, BBIOPOC MOHOOKCHAA
yraepozaa eco ymenbmuics ¢ 3,277 no 2,825 r/(kBtu), T.e. Ha 13,8%, BBIOpOC
YFIEBOOPOLOB ecyy cHU3MICA ¢ 1,104 o 0,773 r/(kBtu), 1.e. Ha 30,0%. [Ipu
sToM ycinoBubii cpenauit KIT n, yo; npakTHueckn He H3MEHHICH. JIBIMHOCTb
OT K, Ha pexxuMe MaKCHMaJIbHOH MOIHOCTH npu n=2400 MuH"' yMeHblIMIaCh
¢ 18 no 14% no mxane Xaptpumxa, T.€. Ha 22,2%.

11. Pa3paboraHa MeTOIMKa ONTHMH3ALIKH COCTaBa CMECEBOr0 OHOTOIIHBA,
colepxaiiero HegTaHOE AM3ENbHOE TOIUIMBO M KYyKYpY3HOE Macio, 6a3upylo-
LIascA Ha MCNOJIb30BaHHH O0OOILIEHHOHN HENeBOH (YHKLMH, NpeaCTaBIsOmIeH
co00# CyMMYy OTHOCHTENBHBIX Oe3pa3sMepHbIX NOKa3aTened TOIUIMBHOM 3KOHO-
MHYHOCTH, ABIMHOCTH B TOKCH4YHOCTH OI'.

12. Muuanumym ueneso#t ¢yHkumu (J,=0,873) IOCTHIrHYT npH colep)kaHHH
KyKypy3HOro mMacjia B cMecH, paBHoM 10%. Ho u npu conepxanun KM B cmecn,
paBHOM 5%, nonydeHo OnM3Koe 3HayeHHE 0006IEHHOH neneBoit (yHkuUH
Jo=0,885. Jto cBuaeTenbCTBYET O TOM, YTO Aaxke Hebonbuias nobaska KM B
HedTanoe [T npuBoAMT K 3aMETHOMY YJIy4ILLICHHIO NOKa3aTene ausens.
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