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AHHOTAIMA KiroueBbie croBa

PaccMOTpeHBI 0COOEHHOCT! JIOKA/IbHOTO TEIIOOOMeHa B A8uayuoHHbLll NopuiHesotl dsuzamerny,
aBMAIMOHHBIX NTOPIIHEBBIX IBUIATE/IAX C BOCIUIAMEHEHNU-  pabouuti npouecc, N0KAnbHbull menso-
€M OT 97IeKTPUYECKOI MCKPBI IIPY Peanusaliui MHAUBULY-  0OMeH, MAmemamuuecKoe MOOenupo-
a7IbHBIX MOMEHTOB BKIIOUEHMs CBedell 3aKUTaHUA, &  GaHue

TaKKe MHTEHCMBHOI 3aKPYTKM IIOTOKA Ha BIrycke. OTMe-

YeHa HeOOXOAMMOCTD y4eTa peaIbHOI reOMeTpUI KaMepbl

cropanus (BBITOYKM MOJ| KJIAIIaHBI 1 (POPMa BBITECHUTEIS

Ha IIOpIIHe, KaMepa B TOJIOBKe niBuUrares). ucaeHHOe

UCCTIEIOBAHME NIPOBEIEHO IIPM UCIONIb30BAHUM TPEXMEp-

HBIX HECTAllIOHAPHBIX YpaBHEHUI1 9HepIuy, IBVDKEHMNS,

nuddysnn n HepasppiBHOCTH B opMme PeiiHombrca, fo-

nonHeHHbIX (k-C-f)-mopenbio TypbynenTHOCTH. Mopenu-

poOBaHUe IPOBOAMIOCH C IMOMOLIBIO TPeXMEpHOIO IIpO-

rpammHoro makera AVL FIRE. Omnpepnenennl nokanbHble

TEIUIOBbIE TIOTOKY, a TaKXKe KO3 PUIMEHTDI TeIIO0TRAYN

U TeMIlepaTyphbl Ia3a C y4eTOM BBITECHUTEN U BBITOYEK

1oJ, K/IanaHbl. BplAB/IeHa BO3MOXXHOCTb CHIDKEHMA Ha

10...15 % TerIoBBIX HATPY30K Ha JIETalIN KaMephl Cropa-

HVISL TIPY VHAVBU/Y/IBHOM CpabaTbIBAaHMN CBEYell 3aXKN-

raHus C MaKCUMAlbHbIM MHTepBaoM B 5° moBopora Ilocrymmma B pemakiuio 12.05.2017
KOJIEHYaTOTO BaJia © MI'TY nm. H.O. baymana, 2018

Paboma svinonuena npu gunarcosoii nodoepixe PO (spanm Nel5-08-01238-a)

ITenp uccnemoBanmsa. ABuanyoHHble opurHesble apuratenu (AIIll) B HacTosiee Bpe-
M 3aHVIMAIOT HUIIY CVJIOBBIX YCTQHOBOK JJIS aBMAIMM OOIero HasHadeHVs u Oecriy-
JIOTHBIX JIeTaTe/IbHBIX AMIaparoB. [Jis1 BBIIOTHEHNUS YKeCTKMX TPeOOBaHMUII 0 Macce U
MVHUMM3AIMI PACcXOfia TOIUIMBA TPeOyeTcs MOCTOSHHOE YIy4IlIeHVe TIPOIecCOB cMece-
06pa3oBaHVs 1 CrOpPaHVs TOIUIMBOBO3MYIIHONM CMecy B IMHApe apuratess. C aToit
1e/IbI0, HAIIPUMep, OCYIIeCTB/IATCS OpTaHM3alsa VHAVBIIYaTbHBIX MOMEHTOB Cpaba-
TBHIBAHVS CBeYell 3a)KUTaHMsI M MTHTEHCUUKALVISL BUXPEBOTO IBVDKEHNS CBEXKETO 3apsifia
3a cueT OpMBI BITYCKHBIX KaHA/IOB B TOJIOBHOII 4acTy ABMratesns. Bce aTo okasbiBaeT
HEIOCPEeICTBEHHOEe BIIMsIHME Ha JIOKATbHBIE MPOIECChI TEIIOOOMEeHa B Kamepe cropa-
nust (KC) gBuraressi, onpepesnsioniye B KOHEYHOM CUeTe ero paboToCIIOCOOHOCTb.

YKasaHHbBIe 00CTOSATENbCTBA OOYCTIOBNMBAIOT HEOOXOAMMOCTD [A€TA/IBHOTO M3yde-
HVsI BHYTPULWIMHIPOBBIX IIPOLIECCOB, B OCOOEHHOCTM JIOKQJIbHOTO TEIIOOOMEHa,
B aBMAI[MOHHBIX MOPIIHEBLIX [IBUTATENAX Pas3/MYHBIX CXeMHBIX U KOHCTPYKTMBHBIX
VICHIOJTHEHW, YTO Y SIBUJIOCH 1I€/IbI0 HAaCTOsIIel paboThI.
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MartemaTnyeckas Mofenb. MaTemarideckasi MOJe/Ib HECTAIMIOHAPHBIX IIPOLiec-
COB IIepeHOCa KOMMYEeCTBA ABVDKEHIS, SHEPIUM, MACChl U KOHLIEHTPALVN pearnupyo-
I[VX BEIeCTB B PacyeTHOM oObeMe mogpobHO omycana B [1, 2].

Jl1s1 peleHNst CHCTeMbl ypaBHEHMII MCIIO/IB3YETCsI OCPEfHEH e TapaMeTpPOB I0-
TOKA XXMAKOCTY (Tasa), Ipy KOTOPOM IUVIOTHOCTD p UTPaeT POJib BeCOBOTO K03 duiu-
enta (ocpennenue mo Paspy). IlonyumBurascsi cucremMa ypaBHEHUIT 3aMBIKAeTCs
(k-C~f)-mopenbio TypOy/IeHTHOCTH, KOTOPast BO/IM3Y TBEPAbIX TOBEPXHOCTEN (CTEHOK
KC) pomonusiercst mpucreHouHbMy GyHKIysiMu. CTaHAAPTHBI UX BIJ, IpegycMar-
puBaeT ompefeseHIe YHIBEPCAIbHOI 6e3pasMepHOIl ckopocTy u* u TeMmmeparypsr T
KaK (yHKIMI OT YHUBEPCA/TbHO KOOPAMHATHI y* B mpefenax y* < 11,63 [3].

BiusiHye XMMMYeCKOro Mporecca FOpeH st YIUThIBAETCS € IIOMOIIBIO MHTEHCUB-
HOCTY BHYTPEHHETO MCTOYHVKA TEIUIOTHI ¢y ¥ MACCOBOTO PacXofa 1. 3HadeHMst 9TUX

IIapaMeTPOB MOTYT OBITh BBIYVC/IEHBI C IIOMOIBIO CKOPOCTU W, XMMITIECKOI peaKIym
CTOpaHUA:

qv =QWr; m=-w,,

rie Q, — BbIfIeNMBILEeCS B pe3y/IbTaTe XMMIIECKON PeaKIyy KOMMIEeCTBO TEIVIOThl Ha
efyHMIYY Macchl. CKOPOCTD IIpOIiecca CrOpaHMs OIIpefie/iAeTcs Ha OCHOBe Mofieneit Mar-
HycceHa — XapTarepa 1 Mofien KorepenTHoro mwiamern (CEM).

Pacuersr mpoBogunuck ¢ nomoubio Tpexmeproro CFD-kona FIRE, paspaboran-
Horo ¢upmoit AVL List GmbH (Asctpus) [3]. Snpo FIRE ocHOBaHO Ha 4MC/IEeHHOM
MeToJie KOHTPO/IBHBIX O0OBEMOB C VICIIOTIb30BAHMEM YCOBEPIIEHCTBOBAHHOTO aJIr0-
purma SIMPLE. Bepuduxanusa MaTeMaTU4ecKol MOJeIN OCYIIeCTB/IA/IACh Ha OCHO-
BaHNM 9KCIIEPUMEHTAIbHBIX NHINKATOPHBIX [UarPaMM.

UccnenoBanne mokanbHoro remroo6mena B KC AIIJl. HekoTopble KOHCTPYK-
TBHbIe ocobenHocTy AIIJl (my6nupoBaHHas cucTeMa 3a)KUTAHUA U JIP.) TIO3BOJIAIOT
pPaccMOTpeTh BO3MOXKHOCTD ITOBBIIIEHNS UX 9((PeKTUBHBIX IOKa3aTesell 3a C4eT NH-
AVBUJYalTbHBIX MOMEHTOB 3Q)KUTaHUA JUIA CBeYell COBMECTHO C NPOQIINPOBaHIEM
BITYCKHBIX KaHaJIOB (4, 5].

Tennoobmen 6 yununope a6UAUUOHHO20 NOPUIHEBE020 0BU2AMETNS C YHENOM KOH-
CMpPYKmMueHbvIX 0cobeHHocmeti nopuiHa u 2onoéxe osuzamens. O6bEKTOM UCCIENO-
BaHMA ABAETCA YeTBIPEXTAKTHBIN, ABYXIVINHJPOBBI aBUAIMOHHBIN J[BUTATENb
HKS700E ¢ onmo3uTHBIM paclonoXKeHNeM LVIMHAPOB C MCKPOBBIM 3a)KUTAHMEM,
pasmepHocTbIo D/S = 8,5/6,0 cM/cM, cTenenbio cXaTuA 11,3 1 B3/1€THOM MOLTHOCTBIO
44,7 kBT npu 9acToTe BpalleHns KONEHYAToro Bana 6200 Mun .

B peanpHOM pabodeM IMK/Ie [BUTaTe/lsA Ha IOBEPXHOCTAX BBITOYEK, a TAKXKe Y
KPOMOK BbITeCHUTENA (puc. 1, a) MMeeT MecTo JIOKaJbHOe IIepeTeKaHue ra3a, reHepy-
pyeMoe HepOBHOCTAMM 1 pelbedpOM YKa3aHHBIX IOBEPXHOCTEN U B/IMAIOIIee Ha IHTEH-
CUBHOCTb JIOKQJIbHOTO TEIVIOOOMEHa.

J3meHeHMe K03 duIMeHTa TEIIOOTAAYM O B 3aBUCHMOCTH OT yITIa IOBOPOTA
KOJIeH4aToro Baja (m.k.B.) B Touke III Ha mepm¢epnitHON YacTM OTHEBOTO THMINA
mopurHs (puc. 1, 6) uMeeT BUI, TUIIMYHBII JI/Is1 TIOPIIHEBBIX iBUTaTeNnel [4], n xapak-
TepM3yeTcs OfHUM MaKCMMYMOM. B IieHTpanbHOI yacTy (Touka I), a Takke Ha KpoM-
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Ke BhITeCHUTENA (Touka II) TakMx MaKCMMyMOB IBa — IO U IIOC/Ie BepXHell MepTBOIl
toukn (BMT). IIpu sTom B Touke I 3HaYeHMA 3TMX MaKCUMyMOB JIOBOJIbHO OIM3KM
IPYT OPYTY, @ Ha KpOMKe BBITeCHMTeNA (Touka II) — cyllecTBeHHO pasnImyaroTcs.
Kpome Toro, Ha KpoMKe BbITeCHUTe/SA ObUIM 3aMKCHPOBAHBl MaKCHMAa/IbHbIEe (/I
JIAaHHOTO IMK/Ia) 3HaYeHN: o. Takoil XxapakTep M3MeHeHUsA K03 UIMeHTa TeIIo0T-
fauy 0OyC/IOB/IEH IOJIIMM CKOPOCTelf, @ TaK)Ke M3MeHEeHUeM HallpaB/IeHMs IIOTOKa
rasa Iocje MpoxokgeHus nopimxem BMT.
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Puc. 1. Xapakrepusie cedenns (1, 2, 3) B obbeme nymapa u Touku (I, 11, III) Ha moBepxHOCTH
orneBoro puuma nopuras AITJl HKS700E (a), 3aBucumocts K0oduijmeHTa TEIOOTAAIN

B toukax [, IL, III (pesxxum pabotsr N = 41,7 kB, nn = 5800 mua ") ot yr/a ILK.B. (6)

Brnusnue unousudyanvHoIx MOMEHINO8 NOOAUYU UCKPbL HA C6EUU 3aHU2AHUS HA
npoueccol nokanvHozo mennoobmena. Hamrare B mymapape AT [ByX cBedert 3axura-
HYISI BBI3BAHO IIPEKJIe BCEro TPeOOBaHMSAMNU 0e3011aCHOCTI — IIPY OTKa3e OJHOIT U3 CBe-
Jeil [BUraTenb J[O/DKEH COXPaHiITh paborocnocobHocts. B pmBurarene MIBO
(D/S = 10,5/13 cm/cM; crenenb cxatus 6,5; 9 LUVIVHIPOB, PACIIONOXEHHDBIX 3BE3[10-
00pa3Ho; B3/leTHasi MOIIHOCTh 268 KBT mpm dYacToTe BpalljeHNsI KOJIEHYAaTOrO Baja
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1860 mun") co chepuyeckoit KC cBeur pacronodxeHbl CUMMETPUYHO OTHOCUTENBHO
IUIOCKOCTH, TIPOXOJAILIelt Yepes oCu IMIMHAPA 1 BITYCKHOTO K/IaIlaHa.

B cmydae yCTaHOBKM VHAVMBMAYAIbHBIX YITIOB OINEPEXXEHNSA 3aKUTaHUA
HayMeHbIIIJe TeIUIOBble Harpysku (cHypkeHue Ha 10...15 %) jocTuraroTcs mpu yriax
OTIepeXXeHMS 3AKUTAHNUS QPos1 = —20° U Qos2 = —25° IL.K.B. IIpu atoMm cHKeHMe 9¢h-
(beKTMBHOI MOIIHOCTY IO CPaBHEHUIO CO C/Iy4aeM OJJHOBPEMEHHOTO CpabaThIBaHMUs
cBedelt 3aKmranua (@Po; = —25° m.K.B.) He3HaunTenbHo (N, cHbKaercs Ha 2,7 KBrT).
ITpy yMeHbIIeHUY YITIa OIlepe>KeHNs 3KUTaHMsl Hada/lIbHO VICKpbI MeHee 20° ILK.B.
U YBEIMYEHUM PasHOCTU MeXJy MOMEHTaMM MCKpOOOpa3soBaHMA Ha CBedax Ooree
5° IL.K.B. IPOMCXOANT 3HAYNUTE/IbHOE CHVDKEHE MOIITHOCTIL.

Ananornunple nccnenoBanus BoinonHsauch mas AIIIT HKS700E. Crout orme-
TUTh, 4TO B oTnnune ot gsurarensts MODPB HKS700E xapakrtepusyerca HeCMMMeT-
PUYHBIM pacIlONIOXKeHMeM cBedell 3axuranus (cM. puc. 1, a). PacueTHo-akcnepuMeH-
Ta/JIbHBIE JMCCIEOBaHNA pabOTHI IBUTATE/IS MPOBOAIIVCH IS CIy4aeB BKIIOYEHI
TOBKO OOKOBOJI CBEYM, TOJIBKO IIeHTPA/TIbHOI CBEYM U JBYX CBedeil OJHOBPEMEHHO
(kpevicepckuit pexkum, n = 5500 Mmun").

JlokanpHble MOJIS TeMIlepaTyp pabodero Tema B cedeHun I (cm. puc. 1, a) KC
[AHHOTO JBUTaTeNsd NpuBefeHbl Ha puc. 2. HecmoTps Ha 6onee MHTEHCUBHOE BOC-
IUITaMeHeHVe cMecs OT OOKOBOJI CBeuy B MOMEHT BCIBIIIKM (PUC. 2, 8), YTO CBS3aHO C

Temneparypa, K

B | [ | | [ .
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Puc. 2. ITonsa remnepatyp B cedernu KC gurarens HKS700E (nmonokenne nopiuss 730° 1.K.B.)
IIpY pa3/IMYHOl aKTUBALMY CBEYell 3aKUTaHNA:

a — IOJIHOE 3)KWUTraHMe, 0 — IeHTpa/lbHasA cBeva, 8 — 6okoBas cBeva (720° 1L.k.B. coorBercTByeT BMT)

HOBBIIIECHHOI TypOy/IM3anueil IOTOKa B 9TON 00/IacTy, pacIpoCTpaHeH)e IIaMeHN
o BceMy o6beMmy KC mpu akTuBanuy IeHTPaTbHOTO MCTOYHMKA BOCIUIAMEHEHMs
npoucxogut OpicTpee (cMm. puc. 2). [TocnegHee obcTosiTenbeTBO 00BSICHAETCA bOMTee
BBITOJJHBIM PACIIONIO>KEHMEeM LIeHTPaIbHOI CBeYM U HaXOUT CBOE OTPaXKeHVe Ha MH-
AVIKaTOPHON AMarpaMMe [IBUTATe/IA U 3aBUCHMOCTY KOJMMYECTBA TEIUIOTHI, epefaH-
Hoit B creHku KC, ot yria m.x.s. (puc. 3).
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Puc. 3. VIugukaTopHble fuarpaMmsl (d) U 3aBUCHMOCTI KOJIMYECTBA TEIUIOTHI, IIEPEefaHHOIO
B crenku KC (6) masuratens HKS700E (n = 5500 Mun ') Tpyu pasnmdHOM cpabaTbiBaHMM
cBevelt saxuranus (720° m.K.B. cooTBeTcTBYI0T BMT):

1 — nosHOe 3aKNUTraHue; 2 — IeHTpa/lbHasA CBeYa; 3 — 60KOBas cBeva

Ha ocHOBaHMM pe3y/lbTaTOB pacyeToOB OTMEYAeTcsl 3HAUNMTE/IbHOE BINAHUE Me-
CTOIIOIOXKEHMSI MICTOYHMKA BOCIUIAMEHEHVsI TOIIMBOBO3YIIHOM CMeCH Ha XapakTe-
puctuku AIIIl HKS700E. IIpu s3ToM OTKIIIOYeHMe LIeHTpalbHOM CBEYM 3a)KUTAHUSA
IIPUBOJUT K MafeHuo Ha 22 % MOIHOCTY JBUTATe/IA C O{HOBPEMEHHbIM YBeIYeHN -
eM yzenbHOro a¢dexktuBHOrO pacxopa or 317 r/(xBr - 1) go 380 r/(xBt- ).

3axpymka nomoka Ha énycke 8 UURUHOP O6uzamesns. SHaUNTEIbHOE BIUSHUE
Ha JIOKJIbHBII TeIIo0OMeH U 3¢ (eKTUBHOCTb NPOTeKaHMs Ipollecca CrOpaHus B
LVIMH/pe IBUTATeNIs MMeeT GopMa BITYCKHBIX KaHA/IOB, ITO3BOJIAIONIAs CO3JaTh Bpa-
LaTe/IbHOe JIBIDKeHMe cBexkero 3apsjma B KC B BepTuKanbHON (TeueHue Tuma
«squish») 1 ropusonranpHoI («swirl») mrockoctsx [6].

B xavectBe o6bekTa nccnenoBanus 661 Beiopan Al Rotax-912UL (omnosnTHbIi
YeTBIPeXLVIMHIPOBDI/ Oe3HAAyBHBIN C AMaMeTpoM WwMHApa D = 79,5 MM, X00M
nopiHs S = 61 MM, MOmHOCTBIO N, = 59,6 KBT npu yacToTe BpalleHMs KOI€HYaTOro
Bajia 1 = 5800 MuH").

B pabore mpepioxeHO HeCKONMBKO (OpPM BIYCKHOTO KaHala, 00ecHedyBaIonX
Pas3/IMYHYIO CTeNIeHb 3aKPYTKI CBEKETO 3apsa B L[VJIMH/IPe ABUTATe LA

PesynbraThl pacyera TeyeHMs rasa B BIYCKHBIX KaHanmax AIIJ] Rotax-912UL cre-
AyIolyie: BUXpeBble 4/C/Ia B TOPM30HTA/IbHOM M BEPTUKAIBHON INIOCKOCTIX Dy = —0,72
u T, = 0,52, xoapduunent pacxopa | = 0,5 (a1 ucxopHoro kanama) u D, = -1,89,
T, = 0,05, koapduunment pacxona L = 0,36 (111 MopmpuKanum).

3aMeTHO, YTO C yBe/IMYEHMEM MHTEHCUBHOCTY 3aKPYTKM [IOTOKA B CaMOM KaHaje
pacTeT BUXpeBOe YNMCI0 B TOPM3OHTAIbHOM IIOCKOCTH D, OTHOBpeMeHHO M3MeHseT-
Cs1 HallpaBJIeHMe JIBIDKEHUsA BO3[yXa B BePTUKAIbHON IVIOCKOCTM — KaK CJIEICTBME,
Be/IMYMHA BUXPEBOTO YNC/Ia B BEPTUKANIBbHOM INIOCKOCTH T, To>Ke yMeHbImaeTcs. OTMe-
TVIM, YTO TpeIoKeHHas MOAM(UKaLMA BITyCKa XapaKTepu3yeTcs MeHbIIM Koapdu-
[[IEHTOM PACXO0Ja, YeM VMCXOHBIN KaHal, 3T0 O0BbSACHIETCS BO3POCIIVM COIIPOTUBIIE-
HYeM 3a cueT MHTeHcuuKauuy Buxps. TeM He MeHee [TPOBeIeHHbIE PacyeThl BIIVISTHAS
3aKpyTKM Ha mokaszateny asuratens MIDB [6] m03BOJAIOT MPeAIONOKUTD MOBBIIIE-
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HIe 3 PeKTUBHBIX ITOKa3aTe/Iell ABUTaTe/Is IIyTeM MHTeHCU(UKALN BUXPEBOTO JIBU-
xenns B KC. Kpome Toro, B ONTMMAaNbHBIX YCIOBUAX YAETCS CYILIeCTBEHHO MOHUSUTD
BEPOSATHOCTb BO3HMKHOBEHNA NETOHALMM, CHI3UB TeM CaMbIM OKTAHOBOE YMCJIO IIPH-
MeHseMOro beHsnHa Ha 4-5 equHuig [7].

3akmouenne. PaccmoTpeHo BiusaHMe ocobenHocTelt paboTsr AIIJl Ha mpoweccsr
JIOKAJIbHOTO TEIIOOOMeHa.

OmnpeperneHsl TepMMUYecKye I'PaHNYHbIE YCTIOBMS CO CTOPOHBI BBICOKOTEMIIepa-
TYPHOTO pabouero Teja s pa3pabOTaHHOI KOHCTPYKLMY TIOPIIHA C BHITECHUTEIEM
U BBITOYKAMI I10J, BITyCKHBIMM ¥ BBIITYCKHBIMM K/IaIlaHaAMM, Ha/Ii4dye KOTOPbIX IIpU-
BOAUT K MHTeHCHUKAIMM TYpOYIEHTHOCTY B 30HAX MX PaclonoxeHus. VameHeHue
ko9 PuiumenTa Temwrooraaun B pabodeM LUKIe ABUTATeIA HOCUT SIPKO BBIPAYKEHHBII
JIOKIbHBIN XapakTep. IIpu aToM nokambHble KO3(DUIMEHTHI TEIIOOTHAYM Cyllle-
CTBEHHO OT/IMYAIOTCA APYT OT APYTa He TONBKO 110 BeIMYNHE, HO U 110 XapaKTepy U3-
MeHEeHMs B Te4eH1e pabovero IyKIa.

OTMedyeHO 3HAUUTENbHOE BJIVSAHNE MECTOIIOIOKEHUA U VHAVBUAYA/TbHBIX MO-
MEHTOB CpabaTbIBaHMs MCTOYHVKOB BOCIUIAMEHEHMsI TOIUIMBOBO3/YIIHO CMecu Ha
xapakrepuctukn AIIJl. Tak, B gBurarene MO®B onTnmanpHbI OAO0Op MHAVBUAY-
QIbHBIX VITIOB OIEPeXXeHMs 3a)XUTaHWs IsI OCHOBHONM M AyOMupyIolueil cucreM
(@os1 = —20° U @052 = —25° IL.K.B.) T03BOJIAET CHM3NUTD Ha 10...15 % TemIoBbIe HArpys-
K1 Ha ocHoBHbIe fleTanu KC npu HesHaunTenbHOM (Ha 2,7 KBT) mafleHnm MOIIHOCTIL.
B HKS700E pa6ora Ha nepugepuitHoil cBede IPUBOAUT K CHIDKEHUIO Ha 22 % MoII-
HOCTH IO CPaBHEHMUIO C IIO/IHBIM 3)KNMTaHMEM C OFHOBPEMEHHBIM yBe/lINdYeHMeM Ha
19,9 % ynmenbHOTro 9¢p(peKTUBHOTO pacxofia, IpU STOM KOJIMIECTBO TEIUIOTHI, OTBOMS-
meecs B creHkn KC, camkaercs Ha 30,5 %.

Ilna mosbimenus s¢p¢exTuBHOCTH pabodero mporecca AITJl Rotax-912 pac-
CMOTpeHa BO3MOKHOCTb BMECTe C M3MEHEeHUEeM YITIOB ONepeXeHMs 3aKUTaHVA I/IA
IIBYX CBedell MHTeHCUPULMPOBATh BUXpEBOE ABIDKEHME pabodero Teia B LVIMHAPE
nmo BenmuuuHbl D, = 1,89.

BrimonHeHHOe B paboTe MaTeMaTHyecKoe MOfIeIIPOBaHye pabounx MpoIeccoB B
AII]l n onpepenenne ycnosuit teroo6meHa B KC mo3BossaeT JOCTUYD CyIeCTBEH-
HOJI 9KOHOMIU BpPeMeHM Y TOBOJKE IBUTATE.
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Abstract Keywords

The article considers the features of local heat transfer in ~ Aircraft piston engine, working pro-
aircraft piston engines with individual spark plug moments cess, local heat transfer, mathematical
and intensive swirl of inlet charge. The importance of using  simulation

real piston and cylinder head geometry is noticed. The

numeric investigation of working processes in combustion

chambers is carried out using three-dimensional non-

stationary equations of energy, motion, diffusion and con-

tinuity in Reynolds form with addition of k-{—f turbulence

model. AVL FIRE software is used to obtain the numerical

results. As a result, the local heat fluxes, heat transfer coeffi-

cients and gas temperatures for the real piston geometry

(displacer and valve recess shapes) were obtained. Reduce

of heat stress up to 10...15 % is also possible when indi-

vidual spark moments with maximum interval 5° are Received 12.05.2017
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