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Fig. 9.8 Variation of drag coefficient with Reynolds number for a smooth flat plate paraliel to the
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Transition

Re, ~5x10° — x, = 5x10° ~-

For U=10m/s
Water:  v=1.0x10" x, =0.05m
Air: v=15x10" x, =0.75m
Oil: v=2.0x10"" x, =2.00m

Drag with transition
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‘Example A sail boat has a flat plate keel which is 1 .5Sm deep
and 1.0m long. Calculate the drag on the keel for the boat
speed of a) 7.25m/s and b) 1.75m/s. The transition Reynolds

number is Re = 5x10°.

-6
2) x, =V Re, = 0 5510° = 0.067m
U 7.25 ~

x, << L — neglect laminar region

_7:25() _ 7.25x10°

Re, 1076

_ 072 =0.00306

CF o Rel/s
F,=2C, % pUwL = 2(.00306)(.5)(998)(7.25%)(1.5)(1)

F,, =241N

-6
b) x, =V Re, = -0 5x10° = 0.286m
U 1.75

Re, = (61) =1.75x10°
100 |
072

Cp = 071,5 ~ 8 _ 00522 -.00188 = 0.00334
Re;” Re; ,

F, = 2CF% pUwL = 2(.00334)(.5)(998)(1.75*)(1.5)(1)

F,=153N
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