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[lTOCTaHOBKa 3a4a4M

AKTyanbHble npobnembl meToaoB cemenctBa DES: Tectosas 3agayva: Pacnag oaHOpPOAHOM

* LUEeHTPa/ibHble Pa3HOCTU HEYCTOUYUBLI B
norpaHu4YHbIX cnoax B pexxnme RANS

* NPOTUBOMNOTOYHbIE CXEMbI U3NNLLHE
anccunatuBHbl B obnactu LES

¢* onTMMmalZibHble 3Ha4Y€HUNA KOHCTAaHT Mo4denu
Typ6yfIEHTHOCTVI 3dBUCAT OT HUCNNEHHOTO MeTOoda

lapbapyk A. CospemeHHble MemoOsl paciema mypbyneHmHbix
meyeHuli // ModenuposaHue mypbyneHmHocmu. 2016. URL:
http://cfd.spbstu.ru/agarbaruk/lecture/modern_methods

N30TPOMNHOMN TYpPOY/IEHTHOCTH
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YucneHHbI meTon

* MKO 2-ro nopaaKa TO4HOCTH
* CTPYKTYpUpPOBaAHHAA CeTKa
* PacyétHbin moaynb zFlare us EWT LUATU

* IndpPy3noHHbIE NOTOKM BbIMUCNAIOTCA CO
2-bIM NOPAAKOM

* KoHBeKTunBHbIe noTtokn: MPWENOS + P
(2-ro, 4-ro nnmn 6-ro nopsAaKoB)

e ABHaA cxema No BpemMeHU 3-ro nopaaKa

* Buxpepaspeuwatowmm metoa: DDES
1) Ha 6a3e moaenn SST

2) Ha 6a3e DRSM-moaenun SSG/LRR-w

[lapameTpbl 3a4a4n:

 Kybuyeckasa obnactb ¢ nepuoamvyecknmm
rpaHULaMM

 PaBHOMepHasa ceTka ¢ 323, 643 n 1283
AYenKamm

 Cny4yanHoe Ha4yanbHOE NoJie CO CNEKTPOM
KapmaHa

HauanbHoe Re,~ 10°
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AHaNN3 pe3y/IbTaTOB PACYEeTOB
Vi

DDES

aatik+V(pUk):V[(p+Gkut)Vk]+ B —pI

Ippes =lrans — fg Max(0,lgans —ILes)  lies =Cpeshmax  Cpes =Cpesi - FL+Cpes2 - (- Fy)

KntoueBbiM NapameTpom MoACETOMHOM MOAeNn B AaHHOWN 3afa4e ABnAaeTcA KoHcTaHTa C,,.,, KoTopas B [1] pasHa 0.61

3Ha4yeHue C, ., Bapbmnposanocb ot 0 o 1 c warom 0.1

OyHKUMA owmnbkn e€=n—(-5/3), rae n —noKkasatenb cTeneHn NpubanKatowen GyHKLUN
Kputepuii Bbibopa: |¢| < 0.01
EcAn HM OAMH N3 CNEeKTPOB He YA0B/IETBOPSAET — NO TPEM BAMKaNLWMM cTpouTca napabona

B KauecTBe oNTMMa/IbHOro 3Ha4YeHus BbI6MpaETCﬂ TOYKa, COOTBETCTBYIOLWW,AA -5/3 N HaxXoaAWaACA BHYTPU
MHTEPNONTAUNOHHOIO OTPE3Ka

[1] - M.S. Gritskevich, A.V. Garbaruk, J. Schiitze, F.R. Menter. Development of DDES and IDDES
formulations for the k-w shear stress transport model // Flow Turb. Combust., 2012, v.88, Ne3,
p.431-449,
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L .y, o Ty o Ty RN,

BbI60p OMNTMMaJIbHOTO 3Ha4YeHNA KOHCTAaHTDbI

PacuéTbl Ha ceTKe ¢ 643 AYelikamm € 3amblKatowein mogenbto SST (cnesa) u DRSM (cnpasa)
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OnTMManbHOE 3HaYeHMe KOHCTaHTbl B 060MX cly4aax okasanocb paBHbiMm 0.69 (6a3oBoe 3HauyeHume 0.61)
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o Ty, "

LleHTpanbHasn pa3HOCTb 2-T0 NOPAZAKA _
(G_U _ Uy —Ujg
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o Ty, "

BAnAHMe ceTKM Ha oNnTUMaibHOe 3Ha4YeHKMe KOHCTAHTbI

CeTka ¢ 323 ayelikamu CeTKa co 1283 aueikamm
i 1 DRSM ===
1" DRSM :
T R
5 g 0173
0.1 T T T T ||||| | 0.01 ! ! IlIIIII I ! L
1 10 1 10
k, m k, m”!
OntTumanbHbin Cy.,=0.7 B 060MX cayvanx OntTumanbHbin Cy.,=0.68 B cnyyae SST m

0.67 B cnyyae DRSM
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OnpeaeneHne Beca NPOTUBOMOTOYHOW CXEMbI

Pa3sHocTHas cxema: WENO5 -0+ (1-0) - UP ]
M,ﬂ,eﬂZ onpeaennTb O'*, NP1 KOTOPOM
(Y 1 =
NPUCYTCTBYET B/IAHUE NOACETOYHHOU MOo4de U N
npun ¢ > o* npon3BoAUTb PAacyYET ¢ nomoulbto ILES @
noaxona = -
L |
yBean4yeHne o coortseTcrsyetr ymeHbLeHUHo CdesZ Ei'f sigma=0.02
7 sigma=0.06
— — ¥ ~ sigma=0.07
C,; =0.001 npno=0*=0.07 wut
0.1
E.K. lycesa. AHann3 n oueHKa spdeKTUBHOCTU METOAO0B, 0becnevynBaroLLNX YCKOPEHME ' I ' C
nepexoaa K YNC/IEHHO pa3pewaeMomn TypbyneHTHOCTU NPU MCNO/Ib30BaHUM HE3OHHbIX 1 ; 10
rMOPUAHBIX NOAXOA0B K pacyéTty TypbyneHTHbIX TedeHnii // CIBIMNY MNeTpa Benukoro, k, nr

CaHkT-leTepbypr, anccepTtauua, 2017
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BbiBOAbI

* Bo-nepsbix, nopsaaokK LIP He3HauntenbHo BAnAeT Ha dopmy cnekTpa. OnTumanbHoe
3HayeHue C,,.,, KOTOPOE, KaKk OKa3anocCb, XOTb U 3aBUCUT OT CETKU, NpeBbIllaeT
CTaHAapTHoe 3Ha4yeHue 0.61 (B paccmoTpeHHbIX caydaax 6am3ko K 0.69) npu
ncnonbsosaHuu LP.

* BO-BTOpPbIX, BIMUSAHNE 3aMbIKaIOLLLEN MOAENN OYEHb ObICTPO YMEHBLLUAETCA U YXKe Npwu
0=0.07 cTaHOBUTCA HecyLecTBEHHbIM (B J@aHHOW KOHKpPEeTHOM nocTaHoBKe). MNocne yero

pacyeT ceayetT nepesoanTb B peXxum ILES.



