Reynolds Stress Transport Equation

Start with Navier Stokes Equations (incompressible flow)
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and mean momentum equations (incompressible flow)
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Use instantaneous Navier-Stokes Equations (incompressible flow)
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Add eqns (6) and (7)
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Apply Reynolds decomposition
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Simplify term by term and average

W a(J+uu +uu+uu) a(uu +u'u')
ot ot oty

ou +u) (— _ (O +u)
#z(uiul+uiu1+u1ui+uiul)#=
ox, ox,

— NS ’
(w, +u))(t, +u))

— ’

(uu +u'u')%-i-(ﬁu'+L7u'+u'u')i
il il axl il 170 il 8xl

I@ +u)) _— (i, +u)) +u)

o (u i, +ujuk+b_tku +u )

(L_lj+u;)(t_lk+u,:) ‘
k k

— ’

——\ du
uu+uu) ’+uu+uu+uu
( ox, k’&x

@+u;)a(ﬁ+p’)=g(u—a_ﬁ ,QJ

. +u
p ox, p\ '9x, ox,

82(L7j +u’) 2'u, 82u'.

axf T ox)? ! Bx

(. +u))v

(uj+Mj)0—’(]_9+P,)=l g_a—]_?—ku'.%
5 &Xi j&xi J axi

_ i +u _ o Y
v(uj+uj) (82 )—v1&2’+v1a
k x

Combine
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.. by i, and

multiplying u by %, and adding.

[ om du, Jdp 9| du —
Y A i Y S 13
”[ 3t pk& axi+axk(#axlr K jk]] )
i, di,  9p Q| du, —
i J A AU SR —L—u’s. 14
”l[p o Py, 8xj+5’xl[ﬂ ox, fj] o
9“,_“/+—ual7, —Ji,  ,9p T, Jp
8t kja ll&xl p&x pax
J (15)

Subtract eqn (15) from eqn (12)
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