4.37 .

4.37  Repeat Problem 4.36 with the assumption that the
flow is not stcady but at the time when V, = 10 m/s and
Vi, = 25 m/s, u is known that 4V /ar=20m/s* and
F}Vz/ar = 60 m/s>.

7=V vV

With u=u(x,t) , v=0, and w=0 the acceleration @ =3

can be Wrr'Hen as |
a=ayl where gy = 'T X, with u=al)x +b(t). (1)

X
Al the g“’ﬁ‘n fime (t=te) w=V, =102 4f x=0 gnd u=V; V, =252 41 X=Im

ThU.SJ 10=0 + b({.)
25 =q(l,) +blt,) so that alt,) =75 and btt) =10
Alse at L=t ; J -j‘?%;— 20 f; at x=0
and. —f:',-%— *&—g‘* =60 % at X=/m MNote’ These are local
accelerations at time E=t,

n

The convective accelerstion at k=0 (Ef, (1) is
wi% = (ax+b)(a) =(I5(0)+10) (15 5)=150F

while at X=1 iti .f.s
s _ (I5() HQ) (15 ) = 3755

The flvid acce}'eraﬁon at t=to Is
a=(%+u3%)2 =(20t150)1 % /70! S5 at X=0

=(60+375)1 B =435¢-% af x=Im
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