8,35

8.35  As shown in Video V84 and Fig. P8.35 the velocity
profile for laminar flow in a pipe is quite different from that for 1.0
wrbulent flow. With laminar flow the velocity profile is para-
bolic; with turbulent flow at Re = 10,000 the velocity profile
can be approximated by the power-law profile shown in the fig-

.
ure. (a) For laminar flow, determine at what radial loaction you R
would place a Pitot tube if it is to measure the average veloc- B
ity in the pipe. (b) Repeat part (a) for turbulent flow with Laminar with Re < 2100
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For laminar or furbulent flow, .
Q=AV =7R*V = (udh = (u(arrdr) =2n( urdr
a) Laminar flow : - . ,-:: .
TR*V = 21V, [i[1-(5) Jdr =27Y[§- &1 =7 £V
Thus, V=3V, " For u=V-= —Zg' the egvation for —% gIves
V=4 =1-(R), or (£)=# Ths, r=y5 R = 07078

b) Turbuvlent flow g i ! Ve
7RV = 2V, (r[1-£] dr = 278"V, [(F)]i-(5)] d(%)
0 o

Let y=I-(&) so that (&) =1-y and d(E) = -dy

TﬁVsJ y=0 b ) I i -
TRV = 2m RV, ((1=y)y * Cdy) =27R™Y, ((y*% -y*)dy
2 g

= 2nR*V, [£ - £ = 278V (2)
or V=32V For U=V =22 the equation for *'f/f grves

Vs
..%- =§=[}-‘E’] or _}5': O,?d’asyféd r=0750R
' —————
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Turbulent with Re = 10,000




