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(Conservation form of the governing equation of fluid flow)

Governing equations of the flow of a compressible Newtonian fluid
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Internal energy 5 Tavipn) =-—p g j

Equations of state p=p T)andi=i(p,T)
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Near wall relationships for the standard k— model

o Momentum equation tangential to wall
wall shear stress 1,, = pC;‘/ 4k}3/ “up ut
wall force Fy = —1,Acp = —(pCp/“k;,’uup/u*L)ACey
e Momentum equation normal to wall
normal velocity = 0
e Turbulent kinetic energy equation
net k-source per unit volume = (t,up — pC>’/ P Put)AV [ Ayp
e Dissipation rate equation
set nodal value Ep = Cﬁ“kf,ﬂ/(xﬂyp)
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Turbulent flow equations for compressible flows

Continuity

dp . B
E -’r—dW{pU} =0

Reynolds equations

: - o) () O(puw
d[pU]+div{pUU]=—g—:+div[pgmd U) 4 [— ( )— (uv) o) |, o

ot Ox dy 0z
2pV) o o) (p) apvw)
o T div(pV'U) = o +div(p grad V) + [ e By P + Swy
_— _— 5
NpW) _oP _Opu'w)  B(pvw) 3(9“"’ )
o divipWUu) = — 5 + div(u grad W) + [ o By e + Sp:

Scalar transport equation

d(p®) _dpu'p) d(pve’) d(pw'y)
ot div(p®U) = div(['e grad ®) + o . 5 + So
Yé¢
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- Boussinesq
- Speziale

- Launder

- Automatic Mixing Length
- User-specified Mixing Length

Spalart-Allmaras
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((_,{JJ/A/‘JI S 'Ji/;/ljﬂjédVUWJ/A{ 39

ol adoles g0 clados

- Standarad r — £
- Extended f — &
-RNGk—¢

- Anisotropic k — £
-Wilcox k — @
-SST k-

Reynolds Stress Models
Large Eddy Simulation
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Spalart-Allmaras

Standard k — &

Extended | — £
RNG Lk —¢&
Amsotropic k — £
Wilcox | —m

SSTKk—m

Large Eddy Simulation
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Jwe o¥olee Standard k-¢

o ® 0 o /' o o . & e
bod 0 oyl (Bowssinesq) luisjs Urtes ;) Ygazs K-€ Juo 4 W5, (slo (s awlan (sly

oU; 3U 2 2
-—puu - “f(axj + 9 ;) _ipkaij = 2p,ky — gpkég
d;, the Kronecker delta
k?
= Cpd = pC, "

where C, is a dimensionless constant
k isturbulent kinetic energy

¢ is viscous dissipation
Yty v
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k
a(p ) + div(pkU) = dfv[%gmd k] + 2u ki Ey — pe
k

o
2
£ 3
a(gf) + div(peU) = div [ﬁ—:gmd S] + szzﬁrﬁ‘xj Ey — Cyep i
Rate of change  Transport Transport Rate of Rate of
of kore + of k or ¢ by = of k or ¢ by + production of — destruction
convection diffusion kore of kore
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