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Summary of equations in conservation form

Mass - %—‘? +div(pu)=0
X — momentum - 8(;7 /) + div(puua) = — g—p +div(u grad u)+ S,
AN

dp

v — momentum : + div(pva) = — a +div(u grad v)+ S,

J(pv)
ot

A i) == L di grad )+ S,

- — momentum :

Internal energy : % +div(piu)=—pdivua+div(k grad T)+ ® + S,

Equations of state: p=p(p.T) and i=i(p.T)
e.g. for perfect gas: p=pRI and i=C,T

s b Yol



o b OY ol

a \ 7. — .
E!MV+$;)¢¥ dA=§TV¢-dA+]S,dV

{?ﬂ_)
N ' L

unsteady convection diffusion  generation

r— control

¢ volume
confinuity 1
X-mom. u
v
h

y-mom.

energy




b OYolro g jlw S

Consider the diffusion equation: Step 2: Make linear profile Ce@—9p) Tv(®p-tw) .5\ _4
g . CE; . g assumption between cell (dx,) B (0x,) HOSE=
d (qu)) 4520 centroids for ¢.
dx \ dx Step 3: Collect terms and cast into
}.ﬁ 3%y, + 3 x, _.{ algebraic equation: - . .
o w (@) (o)
Step 1: Integrate over control volume apPp = apQp + ay Gy +b }_ - + . _|
f d Ix + f sd
— ax ax =
w dx dx ap = Te/(dxc)
ay = r w / (6.1'“,)

do d(p ap = dagp+tay
(ra)e_( _) —|—f Sdx =0 b = SAx :
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Segreqgated solution procedure ~

Lo jLi8 g,

Update properties.

L}

Solve momentum equations (u. v. w velocity).

Solve pressure-correction (continuity) equation. Update
pressure, face mass flow rate.

Solve energy. species. turbulence. and other scalar equations.

Converged?

@"' Yes Stop
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'|' Update properties. L. ’ leli > ui’ﬁ)

1

Solve continuity. momentum. energy. and species
equations simultaneously.

L J

Solve turbulence and other scalar equations.

L J

Converged?

No Yes * Stop)
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