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Numerical Study of Skin Friction Drag Reduction by
Surface Heating

Reza Khaki; Massoud Boroomand
ABSTRACT

A new technique for reducing the drag of either existing or new aircraft configuration was
investigated. Heating the surface under a turbulent boundary layer reduces the turbulent skin friction. In
present paper, friction drag reduction in axisymmetric bodies is investigated numerically, applying
heating the surface in the turbulent boundary layer. For numerical analysis, an axisymmetric model,
nearly like an airplane body, with a length of 0.5 m and taper ratio of 10 is considered which, quarter
tength of its tip and end has elliptical form and the others is flat. Also, axisymmetric form of the thin layer
Navier Stokes equations using Baldwin-Lomax turbulent model is applied for the numerical simulation.
Detecting the best of the heating area is performed by dividing the flat section of the model to five equal
segments and therefore, effects of temperature variation in various segments and changing number of
heated segments are investigated. Numerical results show that warming the first segment to100'* , causes
approximately 25 percent reduction in drag force.

KEYWORDS
Drag reduction, Friction Drag, Axisymmetric Body, Thin Layer Navier Stokes (TLNS).
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