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Quiz 9. During a warm and sunny day in lowa City, wind passes over a picnic table at City Park. Air
passes directly over the 2 m long table. Determine the boundary layer thickness and the wall
shear stress at the trailing edge of the table for a velocity of 0.5 m/s. Is boundary layer thickness
maximum at the trailing edge? Assume that the table is perfectly flat and smooth, and has a

sharp leading edge.
° 5o Reynolds number: Re;, = %

Re iy = 2 X 10° ~ 3 x 10°
Laminar flow:

p = 1.23kg/m3
5 5
v =146 x 107° m?/s — =
X \/Rey
u=pv=179%x10"°N-s/m?
Vel 7, = 0332032 [PE
U=0.5m/s
' L=2m Turbulent flow:
: A{(/ 5§ 0370
— — I\/ L ; B Rel/s
_Yuj; / 7, = 0.0225pU> (l)m
7 ;f w Us
Solution:
Re;, = % = % = 6.85 X 10* = Laminar flow (+3 points)
Atx =1L,
5x 5L 5X2m .
0= Tl = TRe: ~ Veooxaot 0.0382m = 3.82 cm (+3 points)
7,, = 0.332U3/2 /p—”
L
1.23kg/m3 x 1.79 X 105N - s/m?2
= 0.332 % (0.5m/s)3/2 xj 8/ /
2m
= 3.895 x 1074 N/m? (+3 points)

Since § ~ x1/2, maximum thickness occurs at the trailing edge (+1 point)
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