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Effect of Laminar Flow Extent on Wing Surface on Drag
Reduction at High Reynolds Numbers

Ma Yumin, Zhang Yanjun
(The First Aircraft Institute, Aviation Industry Corporation of China, Xi’an 710089, China)

Abstract: Effect of laminar flow extent on drag reduction characteristic based on engineering practice is of signi-
fance for some civil plane, which can be the important means to improve the economy. It is simulated for the
wing-body model at Reynolds numbers 1. 0X107 and 1. 8 X107, with the laminar flow extent being kept respec-
tively 7%, 15%, 20%, 30%, 40% of the local chord of wing. Compared with the full turbulence state, the
drag can be reduced by about 11, 0% and the lift-drag ratio can be increased by about 12. 3% when the laminar
flow extent is kept with 40% , and drag reduction benefit can be obtained more at lower Reynolds number. The
frictional drag coefficient is effectively decreased as the laminar flow extent is increased.

Key words: natural laminar flow; laminar drag reduction; laminar flow extent; frictional drag coefficient; lift-

drag ratio; high Reynolds number
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Table 1 Comparison of drag coefficient(C, =0, 45)
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Fig.4 Effect of laminar flow extent on aerodynamic

performances(Re=1,0X107)
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Fig.5 Effect of laminar flow extent on aerodynamic

performances(Re=1.8X107)
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