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An Experimental Study of a Three-Dimensional
Swept-Back Wing with Suction Laminar-Flow-Control

Yoji ISHIDA, Masayoshi NOGUCHI, Shigeo KAYABA,
Osamu NONAKA and Hideo HOSHINO

ABSTRACT

A wind tunnel test of a three-dimensional swept-back wing with suction laminar-flow-control
was executed to investigate the drag reduction effect of the LFC under various test conditions. The
wing mode! has a hybrid suction surface which consists of a porous surface with very fine holes from
near the leading edge to 25% chord and a slotted surface with a large number of fine slots from 25%
chord to 80% chord. Total drag C,

drag, was measured for various suction quantities. Application of the optimum suction quantities,

which is defined as the sum of the wake drag and the equivalent

which were determined so as to delay the natural transition points to 90% chord with the minimum
total suction quantity for each test conditon, gives a fairly large drag reduction (about 40%) compared
with the no suction case for Reynolds numbers up to 3.6 x 10°.

A suction applied only in the leading edge region also gives not a little drag reduction, but a
suction in the rear part of the wing where the boundary layer flow is already turbulent has no effect on
the drag reduction.

It has been observed that when there is no suction the porous suction surface generates much
earlier transitions than does the solid surface. As transition is a very important problem for practical
application of LFC, further investigation will be required.
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x/c y/c( L) y/c (F)
0.0 0. 0.
0.001 0.00589 -0.00492
0.0015 0.00734 -0.00603
0.0025 0.00968 -0.00777
0.005 0.01405 -0.01088
0.0075 0.0173 -0.01318
0.010 0.01993 -0.01505
0.0125 0.02215 -0.01668
0.0175 0.02589 -0.01938
0.025 0.03048 -0.02266
0.0375 0.03654 -0.02717
0.05 0.04129 -0.03103
0.06 0.04444 -0.03372
0.075 0.04839 -0.03721
0.10 0.05350 -0.04206
0.125 0.05737 -0.04586
0.15 0.06039 -0.04886
0.175 0.06277 -0.05130
0.20 0.06466 -0.05327
0.225 0.06616 -0.05484
0.250 0.06735 -0.05605
0.275 0.06825 -0.056983
0.30 0.06892 -0.05751
0.325 0.06937 -0.05779
0.350 0.06963 -0.05777
0.375 0.06969 -0.05746
0.400 0.06953 -0.05682
0.425 0.06912 -0.05580
0.450 0.06846 -0.05433
0.475 0.06753 -0.05240
0.500 0.06633 -0.05006
0.525 0.06485 -0.04739
0.550 0.06310 -0.04447
0.575 0.06109 -0.04138
0.600 0.05882 -0.03818
0.625 0.05631 -0.03488
0.650 0.05356 -0.03152
0.675 0.05059 -0.02815
0.700 0.04741 -0.02480
0.725 0.04403 -0.02153
0.750 0.04048 - -0.01838
0.775 0.03678 -0.01543
0.800 0.03295 -0.01273
0.825 0.02900 -0.01033
0.850 0.02501 -0.00825
0.875 0.02101 -0.00650
0.800 0.01701 -0.00508
0.925 0.01289 -0.00400
0.950 0.00897 -0.00303
0.975 0.00497 -0.00218
0.9875 0.00267 -0.00135
1.00 0. 0.
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