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610  Some velocity measurements in a three-dimensional
incompressible flow field indicate that u = 6xy* and v =
—4y%z. There is some conflicting data for the velocity cor
ponent in the z direction. One set of data indicates that w =
4yz* and the other st indicates that w = 4yz* — 6y%z. Which
set do you think is correct? Explain.
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6.27

6.27 In a certain two-dimensional flow field the velocity is
constant with components u = —4 fi/s and v = —2 ft/s,
Determine the corresponding stream function and velocity po-
tential for this flow field. Sketch the equipotential line & = 0
which passes through the origin of the coordinate system.

From The detintion of The stream fanchion

- s _ 0¥ (Eys. 6.31)
= 2-; e - ok 4s. &
so That hr The velocity eomponents giien
2¥ - _ 172}
rriae
2¢ . ¢z
7% %
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3.82 Water flows through the horizontal branching pipe
shown in Fig. P3.82at a rate of 10 f°/s. If viscous effects are
negligible, determine the water speed at section (2), the pressure. A3 =022
at section (3), and the flowrate at section (4). V3= 201tls

From (1) o (2):

Thos, with T= 0z
(Iomz)(m‘ L), G0y

%+;§fz,—ﬂ’— s

 FIGURE P3.62

¥ tg it where 2,225 g, =10ps,
Po 25 psi,and V= g— or
V=002 /s < 1o

(s By

(/ 94 ‘Tg_) 2

From (1) to(3): B+ ; Sz, =

+_V50r =220

(1.9% -:‘42_)

4«’ + 2% 1’ 2, where £ =2, | f, = /0psi,

Thus, Vs/o{i and V= znff
R

; £ =//50’,’7l’1 = 79805
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Q : Q- AR

04 = 108~ 0071 (2208) 0241208 = 3975 bi
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3.10R

3.10R (Bemoullifcontinuity) Water flows  steadily |

through a diverging tube as shown in Fig. P3.10R. Determine v U et o

the velocity, V. at the exit of the tube if frictional effects are Lot 07t %%
2 I

negligible. 2

/‘ U’?ﬂ — $G=20
[

FIGURE P3.10R

%L 73 *zl L *%} +Z, (2,=2) )
where A, /qu;_ B
V.= .5,_)\/,- ’;;"’)Vx =196 Ve @

Also, p,+ Y(H+0.28t) - S6& (0.24t) -8 H=p,

o/‘ﬁ / +2¥(0.2)- ¥ (0. ”‘/’"“”"TT‘[Z"]{”'IH)
[¢
=i +i2.48 -ﬂ—, 3
By combining (1), (), and (3):
yﬂr. (196 V;)‘H/x - fp e b vt s
"

¥ ZEatien Gzl zEEZ A
O V=203 and V) = 196(2.3F5) = 417115
Thus, since VyAs =V, Aa , then

Vi:(T‘) Ve =(£/1“L‘) (2.1356) = L.o# fHfs
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P47 is given by V
seconds. (a) Determine the local accel
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420 The fluid velocity along the x axis shown %

in Fig. P4.21 changes from 6 m/s at point A to Vas 6 ms Vs - 18 ms
58 m/s at point B. It is also known that the ve- -0

locity s a lincar function of distance along the
streamline. Determine the acceleration at points

A c B *
l—o05 n—] 7
A, B, and C. Assume steady flow. W

b —01m-

FIGURE P42
G=%+VVW  With usuw | v=0, and w=0
this becomes
a=(3udr=udft %)

Since u is a linear fonction of X, U= C X +¢, where the
constants ¢, ,c, are given as i Uy=6 =¢C;
and. Yy = 18=0.1¢,+¢,

or €, =120 ¢, = 6
Thus, g=(120x+ 6 V2 with xem ' s

From Eq.()
d=udfr=(raox+6) 2 (120%) ¢
or

for X,=0 , = 720 £ 4

o m
for Xg=0.05m, G,= 1440,
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for X.=0.dm ,
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4.27 A nozzle is designed to accelerate the fiuid from V, to
V, in a linear fashion. That is, V = ax + b, where a and b are
constants. If the flow is constant with V, = 10 m/s at x, = 0

and V, = 25 m/satx, = | m, determine the local accelcration,
the convetive acceleration, and the acceleration of the fluid at
points (1) and (2). N
P
With w=ax+b , v=0, and w=0 the acceleration @="3 +V-VV
can be written as
0]

N il

@ =ay? where ay=Uyx.

Since w=V,=10% af x=0 and w=V,=252 af x=/ ws obfain
nce U=V 3

o= 0+b
25=a+b  so that a=/5 and b=10
That is, w=(15x+10) 2 , where x~m , so that from Eg.0)

= (15x+10)-& {/55—’) = (e25x+150) 1

Note: The local acceleration is zero

and the

J
convective acceleration is  y3% 7 = (225x150) 2 o

Am

Atx=0,
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4.29
4.29  Repeat Problem 4.27with the assumption that the flow
15 not steady, but at the time when V, = 10 m/s and V, = 25
m/s, it is known that 3V, /ar = 20 m/s* and aV,/dt = 60 m/s%.

With u=i(x,t) , v=0, and w=0 the acceleration @=33 244
can be written as
G=a, 0 where q =3 +ud% | wilh u=al)x +bth). W
At the given lime (t<to) w=V =102 af x=0 and u=V,=25%2 atx<im

Thus, /v-o +bll)
25=all,) +blt) so that alte) =/5 and bdt) =10
Also at ff, -)-,;—z‘—{‘-=20—-x at x=0
g0 B at X=/m  Nofe: These are local
accelerations at fime b<t,

1’3
and ¥ =57 =

The convective accelerfion at x=0 (£g.() /s

w$¥ = (ax+b)(a) =(15(0)+0) 215 $)=1508
while at X=1 /f /5

= (1515 %) = 395
T/Je Fluid acce/eraﬂm at t=to s

G =(udl)i =(200050)0 % = 1707 Frat x=0

am;t
7 =(60+375)1 B =43
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