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Research of automatic boundary layer control aimed lesser penalty
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20-40%

Experimental and computational researchs were conducted aimed to
construction of a automatic boundary layer control system with lesser penalty, which leads the
frictional drag reduction of airplanes.

Chambers, which are installed inside of the 2-D wing at the leading edge and aft-upper regions with
perforated surface, are connected directly. In results, the boundary layer sucked from the leading
edge region blew from the aft-upper region. Frictional drag of 20-40 % was reduced, and the
construction of a automatic boundary layer control system was achieved. However, the pressure drag
was increased for uniform blowing without suction. Technical challenges in order to obtain much gain
of drag reduction, which exceed beyond weight penalty, were clarified.
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Fig. 1: Schematic of passive blowing.

Fig. 2: Clark-Y airfoil modd.
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Fig. 3. Computational region and boundary conditions.
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Fig. 4. Non-dimensionalized mean velocity profilesat x / ¢ = 0.70, Re=1.55 x 106: (a) a.= 0°;(b) a. = 6°.
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Fig.5. Local friction drag reduction rate R. 4%-23%
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Fig. 6: Digribution of the friction coefficient c: on the upper surface: (a) UB control cases; (b) US control
cases.
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Fig.7. Lift coefficient and drag coefficient in all cases.
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