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2. Kog «Tpyba». KpaTkaa xapaktepuctuka

HasHaueHune: BbluncnmTenibHasa nogaepxxka
aKcnepumeHToB B AAT 1 pelieHne CMeXHbIX
3a/1a4 no onpeaeneHnto AIAX moaenemn u
n3pnenuin PKT

ApxuTekTypa: nokanbHbi PC, Linux

CpeactBa pa3paboTku: Fortran
[TapannenbHbie BblyncneHuna: Open MP



3. Kog «Tpyba». OCHOBHbIe nNoaxoabl K pa3padoTke

a) HanpaeneHusi pa3paboTku onpeaensoTcs TeKyWw My 3agadaMmm npeanpustus

6) 3aKka3uMKn pacyetoB — OTBETCTBEHHbIE UCMNOMHUTENN akcnepumeHTos B AAT ( Ao v nocne
9KCMepUMEHTOB, NepeHOC pe3y/bTaTtoB Ha HaTypHble YC0BUS, npeasapuTenibHble oueHkn ALX,
ANHaMWKN MOAenn, BbIGOp reoOMeTpUnN 1N NapameTpoB MoToKa)

B) COBMeLLIEHME UK TECHOE B3aMMOAENCTBME NOCTAHOBLUMKA, pacyeTunka u paspaboTtumka
r) HenpepbIBHOE NPOEKTMPOBaHNE. HacTpolika Ha HECKO/TIbKO KOHKPETHbIX 3a7au
n) ExerogHoe ynopsiiounBaHne CTPYKTYPbl OCHOBHbIX AAHHbIX U BbICOKOYPOBHEBLIX a/ITOPUTMOB

e) PacwmpeHune crneunasibHbIX AaHHbIX U HU3KOYPOBHEBbLIX a/ITOPUTMOB A1 KOHKPETHOM 3a4a4m
(cTpyiHble n wmTKoBbIe OY, koiebaHns Mogesnien Ha Aep)xaske, nepgoprpoBaHHble cTeHkn ALT)

X) VIHTerpaumsi ¢ BHeLHMMM 6Mbnunotekamm n AaHHbIMU 415t KOHKPETHO 3aa4m
3) OTUyXAaeMocCTb crnelmasbHbIX CO0POK, NPeAHa3HauYeHHbIX AN OTAENbHbIX Y3KMX 3a4a4

n) Aupektmnebl Open MP cocpenotoyeHsl B ogHoi npouenype. CTpyKTypa AaHHbIX
pa3pabarbiBaeTtca nog Open MP ans NcknoyeHns «6/10KMPOBOK»

X) Bepcuun - no rogam



4. Koa «Tpyba». CocTaBHble YacTu

1) HTepdoenc - TekCcToBble dhansibl C
ynpasAAoWNUMU U NCXOAHbIMU AaHHLIMW. HacTponku
yNnpasAAoWmMX AaHHbIX NOA4 KOHKPETHbIE 3aaa4n

2) ANHaMn4ecknn Moaynb

3) Moaynb obpaTHoM 3agavyn ANHAMUKN

4) CeTo4YHbIN MOAaY/b

5) A3poanHamMmnyeckumn Moaysb

6) padnyeckne ckpuntbl Python, GNUplot




5. Kog «Tpy6a». AuHamnyecknn moaynb

MrHoBeHHble AAX moryT
onpeaenaTbCa pasHbiMu

d R cnocobamu:

2) e ‘/ - N0 TabNYHbIM PYHKLMSM,
dt - MeTogoM HbloToHa no
TPEXMEpPHO Mogenu,
d - METOA0M COBMECTHOIO
V . . pacyeta aspoanHaMm1Km
dl_ - .]e ]C
PacuyeT kuHemaTvkn Ans
d I K onpegenenns MaTpuu, nepexoga
MeX[y cMcTeMamy KOOpAMHaT.
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1. Nlebepnes A.A., lepactota H.®. bannnctnka paket. — Mocksa,: MalumHocTpoeHune, 1970.
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6. Kog «Tpyba». Moaynb obparHon 3agaqyn gMHaMUKMN.

Onpeaenenne AOX (gpyrux napameTpoB) MO KNHEMATUYECKUM AaHHbIM
1. SKCnepmnMeHTbl BPOCKOBbLIX UCMbITaHu B AAT

Mogenb

Touka
3aBUCaHUA

CMOTpOBbIE OKHA a3POAVHAMUYECKO TPy6bl

2. Bugeokagpsbl, namepeHusi: S(t.x,y,y), I=1,..,n
3. Mogenb asmxeHnsA(2D) : X(t)=(R(t),V(t),p(t),w(t))
4. Bapbmpyemble napametpbl: A=(m, J_,X ,{(C ), f(C) f(M),f(M_"))
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7. Kopg «Tpyb6a». CeTo4HbI MOay/lb.

B10o4YHble paBHOMEPHbIE AEKAPTOBbLIE CETKU
1. CeTka B HesioM = CyMMa nepekpbiBaloWnNXCA CETOUHbLIX 6]'IOKOB, CBA3aAaHHbLIX

npasuiaMn MHTEPNOIALNNA
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2. C KaxxabiM 6/10KOM CBA3bIBAETCA 6/104HAA cUCTEMa KoopauHat

3. BHyTpn 610Ka ceTka MOXET COAepKaTb HECKO/TbKO YPOBHE(BHYTPEHHMX 6/10KOB)

4. TTIPUCTEHOYUHbIN C/I0N CETKN - yceveHHble KyObl(ApOoOHble a4eiikn)

4. Ayelikn - pacyeTHble, MHTEPNOIAUNOHHbIE, HEpaCcUYeTHbIE.

5. Mexay 6nokamu TpexmepHas nHtepnonauusa ( nnHeitHasa, (metogbl OK, Wenapaa) )
6. /IcxogHble faHHble: HAbop aneMeHTapHbIX Tes, paceTouHble NOBEPXHOCTH

MpaHuULbl 6/10KOB — SKBUAMCTAHTbI, BblAENEHHbIE 06/1acTy.
PyuHasi HacTpolika CeTku aBToOMaTu4eckmMu npoueaypamm

MpucoegWHEHHBbIE
ApobHble
AYEeKK

?7?7? :
FreeCAD — ¢haceTbl — o6paTtHble, -
BbIPOXAEHHbIE, UNMbI, MYCTOTbl.
Pacuy&THele gpobHble AYeiki 3aB1CUMOCTb peLleHns ot
TOMOJIOTNN CETKN




8. Kog «Tpy6a». As3poanHaMmnyecknii Moaynib

1. O4HOKOMIOHEHTHbIN ras.

2. YpaBHeHus Jitnepa, HaBbe-CToKca B HeMHepLUMasbHbIX cructeMax koopamHat®

3. CKBO3HOI cyeT MeToloM KOHTposibHOro o6bema'” -

4. HeBsiskne notoku : Metog C.K.NogyHosa®, HLL, HLLC®, JST® M~0, P~0 & AOHHOI OBnACTH Ha
MeToabl BTopro nopaaka WAF-TVD®, WENO3®, AHIROTPONA AUCKPETHLIX
Kap6yHkyn: Hybrid methods HLL-WAF-HLLC® o MO0 MDeHeBIL Mo

5. BA3KMe NOTOKWU: LLeHTpasibHbie pasHOCTK 2-To nopsaaka. pacerax. .

) ) 7) JAuccnnatmeHele ceovictea MKO un

6. TypbyneHTHOCTb: LES', cTaHgapTHbIE NPUCTEHOUHbIE (PYHKLUNKN'  weronos

7. HectaumoHapHOCTb: MeToabl Jiinepa, PyHre KyTTbl (2-ro 1 4-ro n.), ceTouHbli war®

8. MpaHnyHbIE YyCNoBUA AN G/T0KOB: PUKTUBHbIE SUYENKN

9

. COBMECTHbI pacyeT ANHaAMMKN U a3poAMHaAMUKM
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7. BonkoB K.H, EMenbaHoB B.H. MogennpoBaHue KpynHbIX BUXPEN B pacyeTax TypOyneHTHbIX TedeHui. - M. dusmatnut. 2008.
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9. Kop, «Tpyba». MoaenupoBaHne 6pOCKOBbIX UCMbITaHUI
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6. Kazemba, C.D., Braun, D.R., Clark, I.G., Schoenenberger, M. «Survey of Blunt Body Dynamic Stability in Supersonic Flow».



9. Ko «Tpyba». MogenmpoBaHne 6POCKOBbIX UCMbITAHUN
annapara Met-Net(2)
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1. A.-M Harri et al., Sputnik 50-year Jubilee, Moscow, Oct-2007.



10. Kog «Tpy6a». MoagenupoBaHue 3KCnepumMeHTa ¢ NnonepeyvyHom

3ByKoBoii cTpyein *¥
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University; 2002.



11. Koa «Tpyba». MoaenmpoBaHne 6POCKOBbIX UCMbITAHUN
MoJenemn ¢ AbIMOreHepaTopom

)

??

«Jlerkne» mogesnm

Pe3koe n3meHeHune K. ycuneHus ctpyu B
NoABETPEHHON/HABETPEHHOI 06nacTn

Mach number

1 3 6.4
) 5.7
| 5.0
\ D 43
\ 36
! 29
R e ’
\
2.2
) \d
> 15
L
0.8
n1
4 k4] T T T T T T T T 1095
_ 109 18
P 1085
16
1.08
14
o 1075
g 5 12
;,} &
° 1065 10
1.06 8
1055 6
105 2
1045 R
time,ms o
0.010 T T T T
0.005
s 0.000
2.60 o 3.0 ; ; ; 2
3 ) R O TR T [ 35 i
2 : g & -0.005
200\ 2\ N\ —eowf
15 g B TR e I e B : : : :
104 : —0.015F b
0.52 B N B B B " B B B B B N N N N
05 L 1 L L L _5 L L L L L _0020 L 1 1 1 1
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60

time,ms



12. Koa «Tpy6a». MoaennpoBaHue akcnepmmeHTa cBo60HbIX
kosieb6aHum (1)

ALT p.u. 0.6*0.6.2.7
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13. Koa «Tpyba». MoaenmpoBaHue aKkcneprumMeHTa cBOO0OAHbIX
KosiebaHumn (2)

AOT p.y. 1.4*1.4.%6.3
1.35 Kdp. 3arpy3kn 0.002
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3ak/oueHne
a) Korga 6nonunorteka npoueayp ctraHosutca CFD kogom (naketom)?

6) OueHKa NorpeLLUHOCT PACUYETOB 1 OLIEHKA MOTrPELUHOCTN 3KCMEPMMEHTOB.
Kakas norpeLHocTb Y40BNETBOPSIET 3aKaszunka?

B) PacueTbl [0 3KCNepuMeHTa 1 pacyeTbl MNoc/ie SKCnepumMmeHTa.
Kannoposka CFD meToaoB

[TnaHbI

a) HanpaBneHna pa3Bntus naketa dygert cnegosarb 3a NPorpamMmon
akcnepumeHToB LUHmaLu

Cnacmnbo 3a BHUMMaHue



