9.52 A liquid flows tangentially past a flat plate. The
fluid prog)erties are =10 "N-s/m’ and p=
1.5 kg/m". Find the skin-friction drag on the plate per
unit width if the plate is 2 m long and the approach ve-
locity is 20 m/s. Also, what is the velocity gradient at a
point that is 1 m downstream of the leading edge and just
next to the plate (y = 0)?

Information and assumptions:

Find:

Provided in problem statement

Skin friction drag per unit width of plate and velocity gradient at

surface 1m downstream from leading edge.

Solution:

But

Re, =U,Lp/u=20x2x1.5/10"° =6x10°

c, 20074 1700 _ 108

~ Re’® Re,
F =C,(2BL)pU/2
=0.00298x (2x1x2)(1.5x 20°/2) = 3.58N
Re,, =6x10°x(1/2)=3x10°
¢, =(2logRe,,~0.65) "’ =0.00311
r,=C, pUZ/2=0.00311x1.5x20%/2 =0.933N/m?

7, = pdu/dy
du/dy =7,/ =0.933/10"° =9.33x10"s™



