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Revision

Recap

@ Turbulence statistics in fully developed Channel are only
function of y

@ Mean stream wise pressure gradient is uniform across the
flow
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Wall Laws
Mean velocity profiles

Fully Developed Channel flow is fully described by p, v, n and
pressure gradient.
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Wall Laws
Law of Wall

Only Valid in Viscous Sub layer
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By Integration
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Wall Laws

Law of Wall
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Figure: Wall law for Different Reynolds Number (/)
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Wall Laws
Log Law

Only Valid in range yt>5y/§ <03
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Wall Laws

Log Law

é 10
= -
5 ,_ Re =180
L Re 395
[ Re =640
| -i--+ LOG-LA
0 20 40 +60 80 100
¥y
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Wall Laws

Log Law
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Wall Laws

Wall regions and layer and their properties
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Reynolds Stresses
Reynolds Stresses

For fixed x,z,t and small y values

u=ay+biy+ciy?+...,
VZ&2+b2y+ng2+ ..... ,
W=ag+bsy+cy>+ ...,

All coefficients are zero-mean random variables

At Lower Wall,
u=0 = a =0
v=0, = a =0
w =0, = a3=0
(/)]
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Reynolds Stresses

Reynolds Stresses
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Reynolds Stresses

Reynolds Stresses

Figure: Reynolds stresses behavior near wall (/)]
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Fourier transforms

Instantaneous U
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Fourier transforms
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Fourier transforms

Instantaneous W
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Fourier transforms

Instantaneous Pressure
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