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Quiz 10. A thin flat plate 55 by 110 cm is immersed in a 6-m/s stream of SAE 10 oil at 20°C. Compute
the boundary layer thickness 4 at the end of the plate and the total friction drag Dy if the stream
is parallel to (a) the long side and (b) the short side. Transition to turbulent flow may occur at
Re = 5x10°. (p = 891 kg/m?, i = 0.29 kg/m-s)

Boundary later thickness:
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(a) Long side
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Re, = PR 20,300 (laminar) (+2 points)
5L (31 _ .
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=1 2 =12 1328
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1 1.328 )
= (5) (891)(6)%(2 x 1.1 X 0.55) (—m) =181N (+3 points)
(b) Short side
Re, =222 = 8OO _ 1 140 (laminar)
u (0.29)
_sb_ (5)(0.55) _
~ JRe,  Jio01a0 0.027m
_1 _1 o 1.328
(1 2 1328 \ _ .
= (5) 891)(6)2(2 x 1.1 x 0.55) (m) =256 N (+3 points)

Note: The drag is 41% more if we align the flow with the short side.
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