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potential core Transition
region

Fully developed
region

Mixing region
-constant axial
velocity

Decaying axial velocity

d0

2δ(x)

Fully Developed Region (at distances of about 20d0 and greater)

– Velocity profile shape becomes more or less “unchanged” (similar or 
self-preserving)

7. Plane Jet
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7. Circular Jet 7. Round Wake

Assumptions: steady, axisymmetric, νt >> ν
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7. Boundary Layer

Nonturbulent flow
Superlayer

0 4. δ
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turbulent flow

7. Boundary Layer

viscous sublayer
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7. Boundary Layer

Dimensionless Velocity Profiles
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7. Boundary Layer

Logarithmic Velocity Profiles (in the buffer layer)

*
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logarithmic functions!
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Logarithmic Velocity Profiles

Inner variables : * *
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7. Boundary Layer 8. Spectral Analysis of Homogeneous Turbulence
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8. Spectral Analysis of Homogeneous Turbulence
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For homogeneous turbulence, there is no correlation in 
Fourier space between two wave vectors whose sum is not zero.
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8. Spectral Analysis of Homogeneous Turbulence
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∫ ′′−≡Π
k

kdkTk
0

)()( = the energy transfer rate from large eddies 
of scales < k−1 to small eddies of scales > k−1

energy-containing eddies: 

0)( <kT : energy is extracted to smaller eddies

dissipation eddies: 

0)( >kT : energy is extracted from larger eddies

inertial eddies: 

constant)(or    0)( =Π= kkT

Energy is transferred into and out of the modes at a same rate.
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where

Pressure-velocity correlation does not change energy 
distribution among different wave vectors, but in directions.
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Fourier transform:

8. Isotropic Turbulence
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• triple velocity correlations
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Karman-Howarth equation
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