Assignment 9 — page 1 - Solutions

53 Water flows through a long, horizontal,
conical dilfuser at the rate of 4.2 m¥s. The
diameter of the diffuser changes from
1.0 m to 1.6 m. The pressure at the smaller
end is 9.5 kPa. Find the pressure at the
downstream end of the diffuser, assuming
frictionless flow. Assume also, that the angle
of the cone is small enough that the flow

does not separate from the walls of the ~ md
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ip. PS at 10°C flows up
5.12 Refer to Fig. P34, Watcrat |
pipe AB (5 m long. 40 mm diameter) and

along BC (3 m long. 30 mm diameter) at
1.75 s, I the measured pressure at A is
250 kPa, and the pipe friction head loss
between A and Cis 1.45 m, tind the
pressure at C. Negleet energy losses
caused by the diameter change and bend

at B.
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5.14 Water at 15°C lows up a 24-m-long Wahorak T=15%C, §= AT (m3
conical pipe with its centerline sloping at 2 2
3° to the horizontal. Atits lower end the . - o Mx0b 3
diameter is 600 mm, the waier pressure is CDY\“V\U\&S) & = WA\ =V1‘ —4—'& = {37& | 2‘4
94,6 kPa, and the velocity is 1.3 mys; atits 4’

upper, outlet end the diameler is 450 mm & = 05638 wf’;(é
and the water pressure is 78.4 kPa. Find the M}
shear stress at the wall, assuming it to be \ 48 Etx D%K s

nonvarying. (#int: You may use the 2= o2 T 6. yc M2 -
mean diameter to tind the pipe friction Dz LO 4S )

head loss.) PZ = ?g '(‘\ F‘& V'L: 2%1 M{é

RSy
% VAW,
¢

M= Wysm2®= 126"

Y. 15 /7% 2
=+t = (5 23
% 1349 27 e e e

4‘{ =‘1-G(o*}(+ 0.02( — (a.ma ’t}{ﬂ:%‘f 0:083)
Qq: YNA _(c[ 343) = 0.243 " } D= é(@r,—f@ﬂ =i‘z<o.(o+o.‘(§)=0525m

N 2
y‘(: del = G= TObe _ ﬂ&%(asz % 0.525K x 0,343W
"o AL 4x 209w

To= 1838N" = {£.24 P




Assignment 9 — page 4 - Solutions

5.20 Watcr is flowing at 12 m's through a long Q.: _lﬂ_m'sfs AT=64DC =043\
pipe. The temperaturc of the water rises
0.18°C when heal is transferred to the water b LS FENED NVHear 0
at the rate of 4500 kJ/s. Find the head loss in 45@—;‘];: %7 = AL = Heal
the pipe. Wit
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35 ft-Ib/1b to the flow. The suction line
diameter is 8 in, and at intake (elevation

5.22 A pump lifting water at 3.5 cfs adds @ - g‘g cq,g' Q/\ F = 3% {2}'_“9
! (b

350 ft) the water pressure is 5.2 psi. The
discharge line diameter is 6 in. and at outlel el. %1’0 F\‘
(elevation 370 ft) the water pressure is 1= 3?0&

3.5 psi. Due to cold weather, 7 ft-1b/ib of

thermail energy (heat) are lost 1o the
environment. Find the change (rise or Qu= q_& -Ib
fall?) in waler temperature between " b

intake and outlet. Assume the specific
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