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O BbIUYNCIUTENbHbIX KOOaX

T-FlowS
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O BbIYNCTUTENbHbIX KOAOaX
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O BbIYUCUTENBHbIX KOAaX

T-FlowS - 3TO OTKpbITbIN BblunCAUTENbHbIM koA (f90), ocHOBaHHbLIN
Ha MeToe KOHEeUYHbIX 06BLEMOB M HECTPYKTYPUPOBAHHbIX
PACUYETHbIX CeTKax, pa3paboTaHHbIl B TEXHMYECKOM YHUBEPCUTETE
[endpta gna mogennpoBaHua TensioMacconepeHoca B C/IOXHbIX
reomeTpusax npu nomowuy metoaos LES n RANS (B. Niceno).

Ocob6eHHOCTN:

* [NpogsuHyTbie RANS mogenu

* Pas/inyHble noaceTo4vHble LES moaenn
* [mopugHole RANS/LES mogenu

* [pUCTEHOYHbIE (PYHKLMNK

* ConpsbKeHHbIN Ten1006MeH
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O BblYUCUTENbHbLIX KOAax
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O BbIUNC/TUTESIBbHBIX KOAax

(— HEKOTOpOEe CKansipHoe none

/V bdV =~ poAV

%, n+1N AV § il e _1- -
(E/VQSdV) ~ 2 (et —2gm + 267, | b,
f d(u-n)dS ~ 3 §,;F;, F=u nAs. —
S

5131 CCKU, 28 anpensa 2016



O BbIUYNCNTESIbHbIX KOAaxX

/ Vo -ndS ~ Z (qu - nAS) , Diff.
S = 3
faces
fully
DM 4 Conv™t! = Pres™™ + Dif f*t!, implicit
scheme
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O BblYUCUTENBbHbIX KOAax

CBA3b CKOPOCTU U AiaBNeHNA OCYLLECTBNAETCA NPU NOMOLLN
anroputma SIMPLE

fully
DI | Conp™ = Pres™ 4 Dif o1, implicit
scheme
u”tl = u* du, pn-i—l = p* + Ip, corr.
du = —AtVip,

1 1 X
K[V u” /V(Sp ndS—A—t/Su -ndS.

7/31 CCKLU, 28 anpena 2016

Adp =



O BbIYUCUTENBHbIX KOAaxX

OGEXMUM MO BHYTPEHHUM BGEeX1UM Mo BCEM

AYenkam syenkam
doc=1,NC do ¢ =-NbC, NC
end do end do

do s=1,NS

Sy c1=SideC(1,s)

‘ c2=SideC(2,s)

if(C2 > 0) then
BHYTPEHHSAS siveika

X else

BHELWHAA A4Yenka

. end if

d lend do
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O BbIYNCUTENBbHbIX KOAax
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O BbIYNCNUTENIbHbIX KOAaX

T-FlowS

Generator Processor

cont. U V W oP T
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[1naH npe3eHTaunu
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TypOyneHTHble NOTOKN
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[1naH npe3eHTauun

1. O BbIMUCUTENBHbLIX KOAAX
2. BBeneHune

3. He3sakpy4yeHHasa CTpyH

4, 3aKpy4yeHHas CTpys

5. /iIMnynbCHas CTpysa

6. 3aK/IloyeHue
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He3akpyyeHHasa cTpya. ioeun

Mbl nccnegyem AMHaMuKy TypOy/ieHTHOW 3aTOMN/IEHHOW KPYrion
CTPyWn NPW OTHOCUTE/ILHO Manbix yuncniax PenHonbaca (Re~5-
7*103). OcHoBHasa 3apava - nokasatb, YTO cnnpasibHble
BUXPEBbIE CTPYKTYPbI ABNATCA OCHOBHbIMU KOT€PEHTHLIMU

CTPYKTYpamu B MOTOKE.

Tso, Hussain JFM 1989

https://tasc.linl.gov/galleries/image-gallery

Yoda et al. JIFM 1993
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He3akpyyeHHasa cTpya (2 6a3bl AaHHbIX)

LES (T-FlowS) DNS (HIPSTAR)
120 R.D.Sandberg

25D 40D

pressur

r/

252 X 282 x 264 ~ 16.7 min 918 x 3432 x 130 ~ 408.2 min

video!
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Proper Orthogonal Decomposition

1 27 .
u(z,r,m,t) = —/ u(z,r, ¢,t)e™?dg,
27 0
N
w (@, r) = ule,r,mt;) Za ti) (m) X g
g=1

| N
/ vi'rdrdxr = 0, WZ (tn) = 0ij,
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He3akpyyeHHaa CTpy4
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He3akpy4yeHHas CTpys
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[11aH npe3eHTaunm

1. O BblUNCIUTENBHbIX KOoOax
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5. ImnynbcHasa cTpyS

6. 3ak/rueHne
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3aKpyyeHHaa cTpys
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3aKkpyyeHHas cTpys
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3akpyyeHHasa cTpys

PN = A
0.0 (b)
| . =

b e
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3aKpyyeHHasa CcTpys
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[1naH npeseHTauumn

1. O BblUNCIUTENBHbIX KOoOax
2. BBeneHue

3. HesakpyyeHHasa cTpys

4. 3aKpyyeHHasa CTpys

5. mnynbcHasa cTpys

6. 3ak/rueHne
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iMnynbCHas CTpyA
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[11aH npe3eHTaynn

1. O BblUNCIUTENBHbIX KoOax
2. BBeneHue

3. He3akpyyeHHaa cTpys

4. 3aKpyyeHHasa CTpys

5. imnynbCHaaA cTpys

6. 3ak/uyeHne
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3aK1ryeHmne

1. MNMpoBeaeH HebobLLIOW 0630P BbluMCUTENbLHOrO koga T-FlowS

2. Mpn nomow DNS/LES pacuyeToB nokasaHo, YTO cnupasibHble
BUXPEBblIE CTPYKTYPbI ABMAKTCA OCHOBHbLIMWN KOr€pPEeHTHbLIMN
CTPYKTYpamu B TypOYy/IEHTHOM He3akpyyeHHOM CTPYMHOM MOTOKE.

3. AAB/IeHMe NPOTMBOBPALLAMLLIErOCS CTPYHHOrO Siapa B
3aKpy4YE€HHOM MOTOKE BbI3BAHO OCLMNMALMSMU U
MeaHAPUPOBAHNEM CTPYMW.

4. HekoTopble rMcTepesncHble ABNEHNS B NiaMeHax MOXHO
0OBbACHUTL NPY NOMOLM aHa/M3a rnapoanHaMuKu
HepearvpyoLLIero noToka.
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Cnacnoo 3a BHUMaHue!

MynnamkaHoB PycTam
rustammul@gmail.com

31/31 CCKLU, 28 anpensa 2016


mailto:rustammul@gmail.com

