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Recap

Turbulence statistics in fully developed Channel are only
function of y
Mean stream wise pressure gradient is uniform across the
flow

Basic Relationships
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Mean velocity profiles

Fully Developed Channel flow is fully described by ρ, ν, µ and
pressure gradient.
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Law of Wall

Only Valid in Viscous Sub layer y+ < 5
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Law of Wall

Figure: Wall law for Different Reynolds Number

Tariq Talha Near wall Turbulence of fully developed Turbulent Channel flow



Revision Wall Laws Reynolds Stresses Fourier transforms

Log Law

Only Valid in range y+ > 5, y/δ < 0.3
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Where

κ = 0.41, B = 5.2
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Log Law

Figure: Log law for Different Reynolds Number
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Log Law

Figure: Log law for Different Reynolds Number
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Wall regions and layer and their properties
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Reynolds Stresses

For fixed x,z,t and small y values

u = a1 + b1y + c1y2 + .....,

v = a2 + b2y + c2y2 + .....,

w = a3 + b3y + c3y2 + .....,

All coefficients are zero-mean random variables

At Lower Wall,

u = 0, ⇒ a1 = 0

v = 0, ⇒ a2 = 0

w = 0, ⇒ a3 = 0
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Reynolds Stresses

(
∂u
∂x

)y=0 = 0

(
∂w
∂x

)y=0 = 0

(
∂v
∂x

)y=0 = b2 = 0

Reynolds stresses

< u2 >=< b2
1 > y2 + ....,

< v2 >=< c2
c > y4 + ....,

< w2 >=< b2
3 > y2 + ....,

< uv >=< b1c2 > y3 + ....,
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Reynolds Stresses

Figure: Reynolds stresses behavior near wall
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Instantaneous U
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Instantaneous V
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Instantaneous W
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Instantaneous Pressure
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