3.3 Water llows steadily through the vari-
adle area horizontal pipe shown in Fig. P3.3. The
velocity is given by ¥ = 01 + rfu ft's, where
s in feet, Viscous effects are neglevled. (a) De-
tesmine the pressure gradient, 3p/ax, (as a func-
tion of x) aeeded o pmdurrﬁ' this ﬁr.u.'. ib) If the
pressuce an section (11 e 50 psi, determine the
‘pressure at (21 by: (i) wiegration of the pressure
gradient obrained m (a): (if) application of the FIGURE I'3.3
Bernoull: equation.

(a) ~¥sind-38 = oV bt ©=0 and V=10(1+x) $i/s
-gf- = HPV% or ¥ = “ﬁ'v"f% ==p (10(1+X))(10)
Tﬁmj .gfl = -;,?ﬁ%‘%ﬂﬁ(;oﬁ)z(ﬁ,xj , with X in feat
~ 194 ( 1 +x) Lo, H;

}ﬂ& g =5 dr
il 1] )
(6N B = 195 (14x) g0 that ;g‘;m xw; f:: X)dx
o fo=50psi-194(3+5 )18 ( ;L;ia = 50 -/0.) =39,9 ps/

G)  PrEOU A, 2f v E oY IE or with 7,2,
£=hr20(V W) where V) = 10(140) = joft
=g (it3) = ﬁtafﬁf
T:’?ﬁ.rJ
. 2 i i
£ = 5opsi £ (19595 (1% yo 2 ( f;c”, = 39,9 poi




[

Wﬁ&f‘ﬁ q
1,:=VJ :\,;;(,wf_—ﬂﬂ:o
X=-a

Thus, p, = g+t el as egected

From the Bernovlly equation g, + 11(5 b= Py +1p /

























