6.6 The Reynolds analogy
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Stanton number
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6.7 Turbulent boundary layers
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a Integral momentum eq. of flat surface flow without

a Integral energy eq. for the case of

a Distribution of 1 and
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a For the case of Pr 1, Reynolds-Colburn analogy
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a Stanton number
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0 Boundary layer transition from laminar to turbulent

o Turbulent

College of Energy and Power Engineering  JHH




Q Fluctuation of u and other quantities in a turbulent &1 Ly (B |

pipe flow
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B S s G e o Average momentum eq. in the near wall region
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Q The viscous sublayer Q The log layer and y/3<0.2
I

viscous sublayer
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FIGURE 7-10

Velocity distribution in the buffer region of a turbulent boundary layer, according
:nﬂwimﬁl:hhbyliﬂlmlhmmwb,huhhmm FIGURE 79
|Reichards, H., 44 3
Lafer Mean-velocity distribution near smooth walls.
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a Buffer layer
l &,

Q The outer part of the b.l (y/ &= 0.2)

6.8 Heat transfer in turbulent
boundary layers
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0 Eddy diffusivity of heat a Average b.l energy eq.

Q Turbulent Prandtl number,

For Pr, =1

College of Energy and Power Engineering  JHH College of Energy and Power Engineering  JHH 18




=

College of Energy and Power Engineering  JHH % College of Energy and Power Engineering  JHH

a For Pr =1, Re not too far from transition a Average Nusselt number for uniform

a For wide-range (Zukauakas)

T,=const or ¢, =const

College of Energy and Power Engineering  JHH % College of Energy and Power Engineering

aQ Laminar and turbulent b.l a Churchill suggests

a For liquid, Whitaker suggested
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a Average Nusselt number
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