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VIIK 533.69

A. JT. YHOPHBIH, A. H. YUYKO, IO. B. KYKOBA, 1. I. KYXAPYVK,

A. @. MEJIEL], B. A. MAJIKUH

BEPUOUKALUA OU3UKO-MATEMATUUYECKOU MOAEAU

ANA PACYHETA ASPOAMHAMMUYECKUX XAPAKTEPUCTUK

NMAOXOOBTEKAEMDbIX TEA, ABWKYLWIUXCA B BO3AYXE
NMPU BOAbBLUUX YUCAAX MAXA

HUncmumym menno- u maccooomena umenu A. B. Jleitkoea HAH Benapycu
PIIVII «3a600 moyHoti 31eKmpomexanuKkiy

Ilpedcmasnenvl pesynomamol 6epudurayuy YUCIeHHOU MOOeNU, UCHONb3YeMOU NPpU MOOEIUPOBAHUU
OBUIICYWUXCSL 8 86030YXe NIOXO0OMEKAEMBIX Mel (KOHYC € PA3TUYHbIMU YAAMU NPU 8EPULUHE U COCTNABHO20
mena «KOHYC-YUTUHOPY), Ol pacuema aspoOuHaMudeckux Xapakmepucmuk npu pasiuunelx uuciax Maxa
1.5 <M < 5 u nynesom yene amaxu. Iloxazano yoogiemeopumenbHoe co2iaco8anue pe3yibmamos YuCieHHO20
MOOeUPOBAHUSL U OAHHBIX PUIUUECKO20 IKCHEPUMEHMA.

Knroueswvie cnosa. Aspoounamura, nioxoobmekaemvie meid, KOMIbIOMEPHOE MOOCTUPOSAHUE.

BBenenune

st IpOEKTUPOBAHUS JICTaTeNIbHBIX armapa-
TOB PA3IMYHOTO HA3HAYEHMs LIMPOKOE PaCIpo-
CTpaHCHHUE TIONYYWJIM YHCICHHBIC METOIBI KOM-
IBIOTEPHOTO MOJICIIMPOBAHUS a9POJHHAMUYECKUX
nporeccoB. Kak Mmoka3pIBaeT OMBIT BEAYIIUX ad-
POAMHAMHYECKUX J1a00OpPaTOPUH U KOHCTPYKTOP-
CKUX OIOpO, YHUCIICHHBIC METOABI MOACITHPOBAHHS
a’pOMHAMHUYECKUX IIPOIECCOB IO3BOJIIOT CY-
[IECTBEHHO COKPAaTUTh MaTepHalbHbIC 3aTpaThl
Ha IMPOEKTHPOBAHHE JICTATENbHBIX OOBEKTOB 3a
CUET CHIDKeHHsI 00beMa J1a0OpaTOPHBIX M HATyp-
HBIX OKCTIEPHUMEHTOB.

[Ipr wuCTONB30BaHUM YHUCICHHBIX METOIOB
JUISL JIETaTeTbHOTO 00BEKTa BKHEHIIIUM SIBIISIETCSI
BOrpoc 00 aJeKBaTHOCTH (PH3MKO-MaTeMaTHye-
CKUX MOJICTICH, UCITIONIb3yEMBIX B MPOIPAMMHOM
obecrieueHnr. OCOOCHHO aKTyallbHBl ATH 3aJa4H
IPH pacyeTax IBHKEHHUS CBEPX3BYKOBBIX JICTATEIIb-
HBIX aMapaToB B YCIOBHAX TypOYJIEHTHOCTH.

ean u 3apaun

Lenpro HacTosimiel pabOTHI SBISIETCA BEPHU-
(buKkarus pe3ynbTaToB YHCICHHOTO MOJENHNpPOBa-
HHUS TIOJIEH CKOpPOCTEH, NABJICHUU M TeMIIepaTyp
CUCTEMBI «IBIDKYIIUNCS OOBEKT — BO3AYIIHAS

cpena», Ha OCHOBE CPAaBHUTEIBHOIO aHAJINA3a a3-
POAMHAMHYECKHX XapaKTePHCTHK IJI0X000TeKae-
MOTO Tella, 00TEKaeMOro CBEPX3BYKOBBIM IIOTO-
KOM C U3BECTHBIMU 3KCIIEPUMEHTAJIbHBIMU U Pac-
YETHBIMU JAHHBIMU.

g 4McIeHHOro MOJeNHUpoBaHusl ObLT HC-
IOJIB30BAH MOJXO/, 3aKJIIOYAOIIUICS B PEILICHUU
cTanoHapHbIX ypaBHeHuit Habe-Ctokca, oc-
penHeHHBIX 1O PeifHonbacy, (ypaBHeHuil Peii-
Honbaca) — meton RANS [1], ypaBHenus Hepas-
PBIBHOCTH M YPABHEHUS SHEPIUHU.

VpaBHenust PeliHomb/Ica SBISIOTCS HE3AMKHY-
TBIMH, TO €CTh HEOOXOIMMO KakMM-TO oOpa3oM
ONPENENIUTh PEUHOJBICOBBI HampsikeHud. [ns
9TUX IeJiell B HAcTOSILEM HCCIEeOBaHUU Oblia
HCIIOJIb30BAHA JIBYXIIAPAMETPUUECKAst MOJIEINb Typ-
OyJIEeHTHOCTH — MOJIeJIb TIepeHOoCca CIBUTOBBIX Ha-
npsbkeHnid MeHTepa B CTaHIapTHOM (OPMYIHPOBKE
[1]. Kak moxa3bIBaeT HAIl OMBIT MOJIETUPOBAHUS
TypOyJIEeHTHBIX TE€YEeHUI (JO3BYKOBBIX M CBEpX-
3BYKOBBIX ), MOJIEJIb C(HOPMYITUPOBaHA U PEaTn30-
BaHa TaKUM 00pa3oM, YTO MO3BOJISIET YUHTHIBATD
KaK IPOLIECCHI, MPOUCXOJSIINE B IIOTPAHUYHBIX
CJIOSIX OKOJIO CTE€HOK, TaK U OCOOEHHOCTH pa3BU-
THsL CBOOOJIHBIX TeueHWU. B maHHOM ciyuae kak
pa3 u peanusyeTcs MoJoOHas CUTyalusi — Cylie-
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CTBYET TNPHUCTEHOYHOE TEUEHHE Y IOBEPXHOCTH
00TexkaeMoro Teja ¢ POPMHPOBAHUEM OTHOCHUTEIIb-
HO 0OJIBIION ci1e0BOW 00JACTH 32 HUM.

JU1g 9MCIeHHOro pelleHns BBIIIeHa3BaHHBIX
YPaBHEHUI HCIOIb30BAJICS Ta30AMHAMUYECKUN
peumrarens Fluent 18.2 w3 makera mnpuKIaIHBIX
nporpamm ANSY'S. C momoupto Fluent 18.2 6bu10
MPOBENICHO YHCIEHHOE MOJETUpOBaHUE OOTEKa-
HUS TJI0XO00TEKaeMBIX TEJ CBEPX3BYKOBBIM TIO-
TOKOM BSI3KHX Ta30B C YY€TOM BIUSHUS TypOy-
JICHTHOCTH Ha OCHOBE METOJa KOHEYHBIX 00be-
MOB U C IPUBJICYCHUEM peELIaTeIei Ha OCHOBE
pacueTa JaBJIeHUs WU MJIOTHOCTU. bbuT ncnomns-
30BaH pelareib Ha OCHOBE pacdeTa IJIOTHOCTH,
Kak CreluaibHO pa3paOoTaHHBIN IS 3a/1a4 CBEPX-
3BYKOBOM ra30BOM TUHAMUKH.

3amavya pacueTa adpoIuHAMUYECKUX KOdPPu-
LUEHTOB TUIOX000TEKAEMBbIX TeNl CBs3aHA C YHC-
JICHHBIM TPEXMEPHBIM MOJIEJIMPOBAHNUEM pacIpe-
JCTICHHUSI CKOPOCTH (Vj57), TWIOTHOCTH (Pjj), TEM-
neparypst (7j;,) u naneHust (Rjj)uist CHCTEMBI
«IBWKYIIUICS OOBEKT — BO3AYIIHAs cpeaa» BO
BpemeHu. C 3TOH IleNbl0 paccMarpuBajach Mo-
JIeJIb 00TEKaHUs TeJI Pa3IMYHON IreOMETPUYCCKON
(OpMBI CBEPX3BYKOBBIM YCTaHOBHBILIEMCSI TIOTO-
KOM CKMMaeMoro rasa — Bo3fyxa (uncio Maxa
1,5 <M<5).

o snHaueHUAM Uy, Py Lijks Rijk BBIYHC-
neHHbix RANS-MeTonom, paccunThiBaInch QyHK-
LMK CHJI 1 MOMEHTOB, C MTOMOIIbIO KOTOPBIX BBI-
YHUCISUTUCH apOAMHAMHYECKHE KOD(PPHUINEHTHI.

Yucno PeliHonbaca, NOCTPOEHHOE O XOPJE,
CKOPOCTH Ha0eTaroIero NoToka U KodQpQpuuueHty
KMHEMaTHYECKON BSA3KOCTU BO3]yXa, B3STOW IpHU
TeMIepaType OKpPY>Kalollel cpejbl, COCTABISIO
nopsiaka 107. DTor dakr o3HayaeT, uTo Haberaro-
LM TIOTOK SIBIISUICS TYPOYJICHTHBIM.

I'pannuHBIE YCIIOBHS CTaBHJIUCH CIEAYIOIINM
obpazoM. Ha Bxozme B pacueTHyto o0iacTh ycra-
HaBJIMBAJIMCH Yyucio Maxa, craTudeckoe JiaBjieHne
U cTaTHuYecKas TeMreparypa (rmapameTpsl OKpyxka-
touieid cpeabl). IHTEHCHBHOCTH TYpOYJIEHTHOCTH
3amaBanach 1%, THUAPABIUYECKHUM JHAMETP COOT-
BETCTBOBAJI XOpJe M3ydaemoro Teia. Ha BeIxon-
HOU TpaHUIIe PacyeTHON 00IacTh 33/1aBajioCh CTa-
THUYECKOE JaBJieHHe (IaBlIeHUe OKpYyKarollen cpe-
JIbI) M JUI CXOAMMOCTH UTEPALMOHHOTIO MpoLecca
3aJaBajach IOJIHAs TeMIIepaTypa BO3BPATHOTO Te-
YeHHs1, KOTOpasl paBHa TeMIlepaType TOPMOXKEHHS,
paccuMTaHHOM M0 ra30AMHAMHYECKUM (QYHKIIHIM
IIpU 3a/IaHHBIX YCIIOBUSAX OKpY’Kaloled cpeasl

n yucne Maxa. Ha crenkax Tena, KOHTaKTHpYIO-
LIUX C OKPYXKAIOILEH CPefoH, CTaBUINCh YCIOBHE
npwinnanus (PaBeHCTBO HYIIO CKOPOCTEH) U yc-
JIOBUE TEIIOM30JALUN (TEIJIOBOM MOTOK paBeH
HYJIIO — CONpsDKEHHAs 3ajladya pacipOCTpaHeHUs
TeIIa 10 MaTepraily CTeHOK He pemanack). Ha 6o-
KOBOHM IMOBEPXHOCTH PAacYeTHOM 00JacTu CTaBH-
JIMCb YCIIOBUA CUMMETPHUU AT BCEX IMMapaMETpPOB.

Terutouznyeckue XapakKTepHUCTUKH OKpYKa-
IOIIEeH cpefbl 3a/aBajich: Ui IJIOTHOCTH — 3a-
BUCAIIUMU OT AABJICHUA U TEMIICPATYPhbI, C ITIOMO-
b0 YPAaBHEHUSI COCTOSIHUSI COBEPIIEHHOIO ra3a;
AJid BA3KOCTHU B 3aBUCHMOCTU OT TEMIICPATYypPHhI,
¢ omolso 3akoHa CasepiieHza.

OO0BeKT uccae10BaHus

B kauecTBe 0OBEKTOB MCCIIEIOBAHUS paccMa-
TPUBAITUCH TIOX000TEKAaeMbIE Tejla — KOHYC C pas-
JMYHBIMH YTIIaMu Tipu BepiinHe (0 = 10° n 6 = 15°)
Y COCTaBHOE TEJIO «KOHYC—IIMITHHIPY.

[TepBBIM TECTOBBIM TEJIOM JIJIsI pacdeTa a’po-
JMHAMHYECKUX XapaKTEePUCTHK SIBISUICS KOHYC
¢ nonyyroM 10° u 15° mpu Bepmmne (puc. 1, a).
YucnenHoe MOJICTIMPOBAHUE TIPOBENICHO JIJIS YHCIIA
Maxa M ot 1,5 mo 5. JIns okpy»Karomiei cpess
MPUMEHSUTICh HOPMaJIbHBIE YCIIOBHS IO TEMIIepa-
Type u nasnenuto (P, =1 arm., T,, = 293 K), mo-
CKOJIIbKY JIOCTYIIHbIE JKCIEPHMEHTAIILHBIC JaH-
HBIE, UCHOJIB3YIOINECS /IS CPABHUTENBLHOTO aHa-
JM3a, TONYyYeHBl NPU OaTMCTUYECKUX OTBITax
WIN B a’pOJMHAMHUECKUX TpyDbax MpH peanu3a-
UM OJM3KUX YCIIOBHH.

B xadecTtBe BTOporo TeCToBOrO TEIa OBLIO BHIO-
PaHO COCTABHOE TEJIO «KOHYC—IIMIMHIAPY (puc. 1, 6).
Yron npu BepiivMHEe KOHyca cocTaBisii 6 = 11°,
AnvHa wwMHApa — Loy, = 7d, tae d — nuamerp 1u-
JTUHJPA.

J1ist OLIeHKH aJIeKBaTHOCTH YHCICHHBIX MOJIE-
neld TypOyIEeHTHOCTH MCIIOJIb30BaHbI KCIIEPUMEH-
TaJbHbIC W AHAIUTHYCCKHE JAHHBIC Pa3IMYHBIX
uccieoBaTesei, KoTopbie OBLUTH TTOMYYeHBI 32 TI0-
cnenuue 70 et [2—10]. DTH naHHBIE UCIIONH30BA-
HBI HAMH, TaK KaK OHH MPOJOJIKAIOT SBISATHCS Ha-
Y4HOI1 62301 /I COBEPIIEHCTBOBAHMS a3POHHA-
MHUYECKUX METOJIOB U MPOBEPKU MOJENEH, Mpe-
JlaraeMbIX JIJIsl pacuera JIeTaTelIbHbIX 00bEKTOB.

AdpoanHaMHYeCKHe XapaKTePUCTHKH KOHYCa

Ha puc. 2, 3 npencrasneHa BU3yaau3alus Te-
YeHHs BO3/[yXa OKOJIO OCTPOro KOHyca ¢ ImapamMe-
tpamu 0 = 10° u ymHor L = 1 M nipu M = 1,5
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a 0
Puc. 1. Komyc (@), COCTABHOE TEJIO «konyc — mmanHap» (6)
4.08e-03 384801 784e-01 1176400 158e+00 185e+00

Puc. 2. CtpykTypa TedeHus BOIn3M ocTporo koHyca c 0 =10°

npu M = 1.5 (teneBas poTorpadus — sxcnepuMeHT [2], use-

TOBas IIKaja — JIOKaJdbHOE pacmpeseneHue yucna Maxa,
[IOJyYEHHOE B YUCJIIEHHOM MOJICIUPOBAHUH)

n M = 3. Kak BUJHO, pe3ysIbTaThl YUCIEHHOTO MO-
JICTTMPOBaHUs (B I[BETOBOH IIKaJe MPUBEACHO pac-
npesieieHue JIOKabHoro uncia Maxa) qocrarod-
HO XOpOIIO OTPa)KaroT DKCIIEPUMEHTAaJbHBIC Te-
HeBble pororpaduu Buzyanuzanuu TeudeHus [2, 3]
OKOJIO KOHYCa C COIVIAaCOBAHMEM TPaHUI] Ta30/H-
HAMHUYECKHX 0COOCHHOCTEH BO3IYIITHOTO IMOTOKA.
Ha npuBeneHHBIX pachpeaeleHUusX XOpOLIO
3aMETHBI CKa4YKH YIUIOTHEHHS, BOJHBI pa3pee-
HUSI M BUXPEBOM Clie/l B IOHHOM obnactu. Pacuer-
HOE TOJIOKEHHE TOJIOBHOTO CKaykKa YIUIOTHEHHS
U 30HBI pa3peKEeHUsI Ha JJOHHOM CpE3€ COBMAIAcT
C DKCIIEpUMEHTAJIbHBIMU pe3yabTaTami [2, 3].
Wzo0paxkeHne momnsi TeUeHHs OKOJIO KOoHyca
BKJIIOYaeT 00J1acTh 32 KOPMOBOW YacThi0 00bEKTa,
3a KOTOpOH HaOIIOaeTcsl 30Ha MOHM)KEHHOTO J1aB-
JIEHUS M BUXPEBOM clie/l 1103au Konyca. Buxpesoii
cient, hopMUpyrOIIHiA 32 00BEKTOM 00J1aCTh OTHO-
CHTEJIBHO CJ1ab0 ABMIKYIIIETOCS BO3/yXa B BUIE yCe-
YEeHHOTO KOHYCa, UMEET YETKO BBIPayKCHHBIC Ipa-
HHUIIBL 32 3TOM 001aCThIO (hJopMa Clie/a H3MEHSICTCS,
OH CTAHOBHTCS IMJIMHPUUECKIM. OT KOHUYECKOH
YacTu ciiefia OTXOAUT yAapHas BOJIHA MpaKTHYe-
CKH ¢ KoHM4eckuM (pontom. [lpuBeneHHsie pe-
3yJBTaThl pacyeTa MoJjsi TeUeHHsI BO3AyXa B o0a-

555e-03 7.97e-01 150e+00 238e+00 3.17e+00 3.86e+00

Puc. 3. Ctpykrypa TeueHus BOIm3n ocTporo konyca ¢ 0 =10°

npu M = 3 (teneBast poTorpadus — sKkcepuMeHT [3], uBe-

TOBas IIKaja — JIOKaJIBHOE paclpelesieHne dncyia Maxa,
MOJTYUYESHHOE B YHCICHHOM MOJICJINPOBAHHH)

CTH KOPMOBOH 4aCTU KOHYCa XOPOILIO COIIACYIOTCSI
C KAPTUHOHN BU3yaJIM3all1H, TIOJY4EHHOMN JKCIIEPU-
MeHTanpHo. PopMa 3acToiHOM obnacTh ¢ 0Opaso-
BaHWEM BO3BPATHO-IIUPKYJSIIMOHHOMN 30HBI, 00a-
CTH TIPUCOEINHEHNS] U BUXPEBOTO CJIE/Ia, MOTYIeH-
HBbIE B YHCJICHHOM MOJIETMPOBAaHUH, IPAKTHUECKU
COBIIQAIOT C AKCIIEPUMEHTATBHBIMH JJAHHBIMH.
Ha puc. 4 npusezneHo cpaBHeHue kodpunm-
eHra nponosbHol cuibl Cyy, JeHCTBYIONIEH Ha 00b-
eKT 0e3 ydeTa JIOHHOTO CONPOTHUBIICHUS, C IKCIIe-

015+ &
\
0.14 - - A - >xenepument ([etpos K.I1., 1998)
\\ ® oskenepument (Owens R.V., 1965)
0.13 F @ —— MOJIETUPOBaHUE
0.12
U§
0.11 -
0.10 |-
0.09 |-
1 1 1 1 1 1 1 1

15 20 25 30 35 40 45 50
Yucno Maxa M
Puc. 4. Koadduunent Cy, B3aBUCUMOCTH OT M: cpaBHEHHE

pe3yJIbTAaTOB YHCICHHOTO MOJCIUPOBAHUS C IKCIEPHMEH-
ToM [3] 1 [4]
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0.14
0.13 - —— MOIeJIIpOBaHHE

A\ — @ —anmnpokcumarms (Kpacaos H.®., 1964)
0.12 | A —O— ammpokcumarmst (Hoerner S., 1965)

R - -A-- meton xapakrepuctuk (Sims J.L., 1964)
0.11
&

0.10 -
0.09
0.08
0.07 1 1 1 1 1 n 1 1

n " n 1 " n "
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
Yucno Maxa M

Puc. 5. Koadpdunuent Cp B 3aBUCHMOCTH OT M: cpaBHEHHE

pE3yJIBTaTOB YUCICHHOT'O MOJCINPOBAHHUS C JaHHBIMH, M0~

JIyYEeHHBIMH [0 METOAY XapaKTEePUCTHK [5], ¢ aHaIuTH4e-
CKUMH amIpoKcUManusmu [6, 7]

07l e ®
%
* okcnepument (Kpacunpmmkos A 1., 1976)
0.6 @ ® oxcrnepument (Muxanes A.H., 2008)
—— MOJIeTPOBaHUE
0.5
UZ’

0.4
03
0.2 1 1 1 1 1 1 1 1

10 15 20 25 30 35 40 45 50

Yucno Maxa M

Puc. 7. Koappunnent conporusnenns Cpy B 3aBUCUMOCTH
oT uyucna Maxa M: cpaBHEHHE PE3yJlbTATOB UUCIEHHOIO
MOJIEIMPOBAHHUS € 3KcriepuMeHToM [9, 10]

PUMEHTAJILHBIMU JJTaHHBIMU PaloTHI [3, 4] B 3aBU-
cUMOCTH OT uyncia Maxa M.

Puc. 5 unmoctpupyer corocraBieHue Kodd-
¢unmeHTa BOIHOBOro conpotusieHust Cp, TOMIy-
YEHHOI'O B YHCJIEHHOM MOJEIUPOBaHUM, C pe-
3yapTataMu [S], TONy4eHHBIMH METOIOM Xapak-
TEPUCTHUK, U C aHAJTUTUYECKUMHU 3aBUCUMOCTAIMU
[6] u [7], momyueHHBIMU Yepe3 0000IIeHUe IKC-
NIEPUMEHTAJIbHBIX JaHHBIX.

Kak BunHO u3 puc. 4 u 5, npuBeIcHHbBIE pe-
3yJbTaThl pacueTa KodPQPULIUEHTOB CONPOTUBIIC-
HUSl JIOCTaTOYHO XOPOILIO COITIACYIOTCSI C JKCIIe-
PUMEHTQIBHBIMU M aHAINTHYECKUMH JaHHBIMU
B paccMaTpuBaeMoM Ananasone yuciaa Maxa. [lo-
JOOHBIE 110 TOUHOCTH PE3YyJbTaThl MOMYYEeHbI IPU
YHCJICHHOM MOJICJIMPOBAHUN OOTEKaHMsI KOHYyca
¢ nonyyrinom 0 = 15°. CpaBHeHue TeHeBOH (oTo-
rpadun [8] 1 BU3yam3auuy M300payKeHHs TeUCHUs!
npu unuciae Maxa M = 3,2 yka3pIBaeT Ha JIOCTa-

562003 875601 1.74e+00

261e+00 348e+00 435e+00

Puc. 6. CtpykTypa TeueHHs BO3JyXa BOJHM3H OCTPOTrO KO-
Hyca ¢ 0 = 15° npu M = 3,2 (treneBas GpoTorpadus — sKcre-
pUMeHT [8], uBeTOBas IIKaja — JOKaJbHOE paclpeaeIcHue
grciaa Maxa, oJy4eHHOE B YHCICHHOM MOJISJINPOBaHHH)

0.25
A —— MO/IeIUPOBaHUE
03 L \ - @ - annpokcumanus (Kpacunos H.®., 1964)
’ \ —O— anmpokcumanus (Hoerner S., 1965)
.\ \ - -A-- metoy xapaktepuctuk (Sims J.L., 1964)
0.21
9
0.19
0.17
0.15 L

1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
Yucno Maxa M

Puc. 8. Koaddumuent Cp B 3aBUCUMOCTH OT M: cCpaBHEHHE

pe3yJIbTAaTOB YMCICHHOT'O MOJISIMPOBAHHMS C JaHHBIMH, I10-

JYYSHHBIMH TI0 METOAY XapaKTepUCTHK [S], ¢ aHanuTH4e-
CKUMU anmnpokcuManusami [6, 7]

TOYHO XOpollee Moxo0He MOIyYEHHBIX pacrpene-
nenuit (puc. 6). OToT (hakT oTpaxkaercs U B pac-
CUUTaHHBIX KO(PHUIUEHTAX [TOTHOTO U BOJIHOBO-
ro conpoTtusneHus (puc. 7, 8).

A3p02]I/IHaMI/I‘lCCKI/Ie XapaKTePUCTUKHU
COCTAaBHOTIO T€JIA KKOHYC—IUJIUHIP»

[TpuBeneHHbIE pe3yibTaThl pacuera KodPQuIm-
€HTOB COIPOTHUBIICHUSI OOBEKTA «KOHYC—IIMITHHPY,
MOJyYCHHBIC B YUCIICHHOM MOJICIIMPOBAHUH, J0-
CTaTOYHO XOPOIIO COIVIACYHOTCSI C JIOCTYIHBIMHU
AKCIEPUMEHTAIILHBIMU JIAHHBIMU B UCCIIETYEMOM
Jmara3oHe uncia Maxa Kak JJis BCero Tejia, Tak
U ero coCTaBHbBIX yactel (puc. 9-10).

3akJaouenue

IIpoBenieH YNCIIEHHBIN pacyeT a’poArHaAMUYe-
CKUX KOA(PPUIIMEHTOB COMPOTHBIICHUS TECTOBBIX
TeN («KKOHYC», «KOHYC—IHUIIMHJP») C MOMOIIBIO
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701e01 1.3%e+00 208e+00 2.77e+00 3.4Be+00

1.13e-02

347e+02 557e+02 6620402

452402

2420402

T

Puc. 9. Pe3ynapraT MomeInpoBaHuUs TEUEHUS BO3AyXa BOIH-

31 COCTaBHOTO TeNa «KOHYC—IIUIHHAPY» pH M = 3: cBepXy

pacrmipefeneHne JIOKaIbHOTO yuciaa Maxa, CHU3Yy — CTaTH-
geckas TeMIepaTypa

k—® SST monmenu MeHnTepa, peaar30BaHHOM B MPO-
rpamme ANSYS Fluent 18.2.

[Ipu Hy/IeBOM yIVIe aTaku B JUAla30He YUCEI
Maxa 1,5 <M < 5 kak Ha Ka4eCTBEHHOM (puc. 2, 3,

0.45 MOJICTTUPOBAHHUE:
—&—(,, KoHyC
0.40 - = @ = C,, KOHyCHIMIMHAD
—A— C  KOHYCHIMIMHL
0.35 Do KOHY P

skcnepumeHT (ITerpos K.IT., 1998):
* C,, KoHyc
% C,, KOHyCHIUIUHID

KoadpumenTst
=
[ o]
wn
T

3.0 3.5 4.5 5.0

Yucno Maxa

2.5 4.0

Puc. 10. KoappuumeHTs conpoTHBICHUS COCTABHOTO TeJla
«KOHYC—IIMJIMHAP» B 3aBUCUMOCTH OT M: CpaBHEHUE MOJIe-
JTUPOBAHUS C SKCIEPUMEHTOM [4]

5, 7, 8, 10) momydeHo yIOBIETBOPUTEIBLHOE CO-
IJIACOBAHUE IKCIIEPUMEHTAIBHBIX (aHATUTUIECKUX)
JaHHBIX paboT [2—10] u pacueTHBIX JaHHBIX, MO-
JIy4eHHBIX aBTOpaMH ¢ nomoipio k—m SST moze-

6, 9), Tak U Ha KOJIMYCCTBCHHOM ypoBHe (puc. 4, s Menrepa u ANSYS Fluent 18.2.
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A. D. CHORNY, A. N. CHICHKO, Yu. V. ZHUKOVA, I. G. KUKHARCHUK, A. F. MELETS,
V. A. MALKIN

VERIFICATION OF THE PHYSICAL AND MATHEMATICAL MODEL
FOR CALCULATION OF AERODYNAMIC CHARACTERISTICS
OF BLUFF BODIES MOVING IN AIR AT LARGE MACH NUMBERS

The verification results of the computer simulation model for calculation of aerodynamic characteristics of bluff bodies
(cone with different apex angles and a «cone—cylinder» body) moving in air at different Mach number and zero angle of attack
are presented. It is shown that numerical simulation results fairly agree with physical experiment data.

Keywords. Aerodynamics, bluff bodies, computer simulation.

3,2018 CUCTEMHbIN AHAJIN3 U MPUKITALHAS UHOOPMATUKA





