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Effect of blowing and suction on friction drag of wal
turbulent boundary layer
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(1. Department.of Mechanics, School of Mechanical’ Enginerring,
Tianjin University , Tianjin 300072, China;
2. Tianjin Key'Laboratory of Modern Engineering Mechanics, Tianjin 300072, China)

Abstract :\ An experimental_study was carried out to investigate the effect of local forcing
on thefriction drag of ‘a turbulent boundary layer. The local forcing was given to the boundar
ry layer flow by meansof a Snusoidally oscillating jet issuing from a thin spanwise dot at the
wall. The relationship among some inner-scales physcal parameters, e. g. the mean-velocity
profile, skinfriction velocity and fluid dynamics viscosity , and the relationship between skin
friction velocity and skin friction shear stress were taken advantage of accurately calculating
skin friction drag. The velocity sgnal s were decomposed into multi-scale eddy structures by
wavelet trandorm. A conditional sampling technique for multi-scale coherent structures de-
tection from s multaneous turbulent field was introduced us ng multi- scale instantaneous in-
tensity factor of wavelet coefficients. Coherent structuresfor different scales were extracted
by this technique and the effect of blowing and suction on friction drag was investigated in
flat-plate turbulent boundary layer . The results reveal that friction drag isincreased by the
local forcing near the thin sot and decreased at downstream region.
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Table 1 Skin friction coefficient
x" =0 x" =20 x" = 40
f/ Hz Re u-/ (m/'s) G Re u-/ (m/'s) G Re u-/ (m/'s) G

0 139341 0 221461 0 004873 195675 0 224340 0 004970 256795 0 224971 0 004797
8 139839 0224230 0 004960 202675 0 225477 0. 004680 256285 0 222445 0. 004709
16 138986 0221823 0 004914 203476 0 227555 0004729 263901 0 227735 0 004655
32 140384 0. 231461 0005244 233067 0. 228611 0 004752 265591 0 227917 0O 004603
64 139063 0. 227582 0. 005167 203933 0. 222087 0 004870 267757 0 231799 0 004684
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