
g,Se A llat plate is oriented parallel to a 15 rn,/s air

flow at 20"C and atmospheric pressure. The plate is I nt

long in the flow direction and 0.5 rn wide. On one side of

the plate. the boundary layer is tripped at the leading

edge and on the other side there is no tripping device.

Find the total drag force on the plate.

PROBLEM 9.66

9.66 Information and assumptions

provided in problem statement
Find

total drag force on plate.
Solution

The force due to shea.r' stress is

The density
N-s/m2, respectively.

and kinematic viscosity
The Relrrolds number

1
l% : C1 ,pffint

4

of air at 20"C and atmospheric pressure
based on the plate length is

is 1.2 kg/*S and 1.5x10-5

Rer : 15j!1
l . b x l o - 5 - 1 o o

The average shear stress coefficient on the "bripped." side of the plate is

cr : 
*Ftr 

:0.0047

The average sheal stress on the "untripped" side is

C f :
0.523 $24

tn2(0.06 x 106) 106
:0 .0028

" '  -1, s -  
2

Trip str ip

The total force is

x l .2  x  152 x  1x  0 .5  x  (0 .0047+0.0028)


