9.29

9.29 A plate is oriented parallel to the free
stream as is indicated in Fig. 9.29. If the boundary

layer flow is laminar, determine the ratio of the [TH|
drag for case(a)to that for case(bl. Explain your _l],> E a¢ 1Y PLATE
answer physically. El
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FIGURE P9.29

For case (a):
Ly =50V Cop A where Gy, = L328 - L1228 o4 A=44*

VRe' {LE

Thus, , ) 4
Ly = %902;—%1@(412) = 2.56pUEVT L (N

For case (b)
Ly = %0V Cop A where Cpp = A28 apd A=44*

Y (44)
Thus, 5~

. 2) = 3
b= Fev” Lﬁ%—%—g(#l ) =% (2.56pU% T 27*) (2)
From Egs.(1) and (2) we see that
N
“ta _ p
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The shear stress decreases with distance from the Jeading edge
of the plate (i.e,the thizkening of the boundary layer). Thvs, even though
the plate area is the same for case (a) or (b), the average shear
stress (and The drag) is greater for case (a).
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