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Skin-friction reduction for the subsonic turbulent boundary layers

Maekawa, Hiroshi
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The velocity and temperature profiles for the various supersonic turbulent
boundary layers look very much the same, even though Mach numbers and heat-parameters differ
considerably. The velocity Erofiles in the turbulent boundary layer follow a 1/7th power-law distribution
quite well. In this study, based on this fact, the skin friction law of subsonic turbulent boundary layer
on an isothermal wall is assumed to be described approximately as a power-law dependence given by Blasius
law of C 0.025 Reb m , which is modified by the temperature ratio of

Te/Tw 1 /(1+m), where m=1/4 and n=0.67. This skin friction law predicts
the substantial drag reduction by (Te/Tw) 0.7. The experiment shows that the velocity profiles are
flowed by the 1/7th power-law distribution. The drag reduction prediction is coincident with the drag
decrease up to 8.65% at Te/Tw=0.89 calculated by the measured velocity distribution using the log-law
profile fitting.
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