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Problem 1
D;=350 mm

D,= 150 mm P, ?
No friction head loss, hy=0

Given:

Solution

P,=120 pSI

Vi=6m/s

PV}

LE

Bernoulli's equation:
q 29

+Z,=—%+-2+7,+h,

P V.?
7y 29

The pipe is horizontally connected =
To find V; using continuity equation:

21222

Q:1=Q:
ViA1=V, A;

Vi (n D24 = V, (n D)4
V, = (D% D) V1
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120 6 _ B (327
143 2(9.81) 143 2(9.81)

P, = 45 psi

= (0.35% 0.15%) (6) =

32.7m/s

Problem 2

Given: P1= 350 kpa
P, ?
Solution

2 2
ﬂ+VL+Z1 :&4—\/—24-22 +h,
y 29 y 29
There is no change in velocity head

ﬂ+21=&+Zz+hL

y y
ho= 150 kpa = (150/ 9.81) m

>

21: 0
Zi=9m

h|_= 150 kpa

V1: V2
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350 P, 150
—+40= +9+
9.81 9.81 9.81
P,=111.71 kpa

Problem 4 (equivalent length)
Solution

(a)
pipe in series =» Qeq=Q1=Q2=0Qs
Nfeq = hs1 + heo + hra

Ke= K; + Ky + Kz

pipe in Parallel & Qeq=Q1+ Q2+ Qs

Nfeq = hf1=hs2 = hr3

0.54 0.54 0.54 0.54
1 1 1 1
=l +|—=| + =
Ke K, K, Ks

Hazen-Williams equation

hi = K Q*%° where

1) (0D )T ((89)'(015)* )\ ((200)*(02)* )
K.,) | 107(74) 10.7(274) 10.7(366)

0.54
(Kij =5.6 (10°) + 7.28 (10°%) + 0.0166 = 0.029

K. =678.2
To find equivalent length
, 10.7L,,
oo (100)+%°(0.3)**" = L,=903m
(b)
he = K Q125

hf = 678.2 (0.19)** =31.4 m
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(©)

h, 185
he=KQ™® 3 Q=(?fj

where hf1 = hf2 = hf3

0.54
- 314 _ ;
O 1/(5,6(10—3))1.85J =0.036 m°/s
31 4 0.54
- - = 3
Q2 l/(7.28(10—3))1.85j =0.047 m°/s
31 4 0.54
_ _ ) 3
Qs WJ =0.107 m%s
Problem 5
Solution
P, V2 SRRV
_A+2—A+ZA:_E+2_E+ZE+hLAE (}‘
v g y g
N.95m
Z. =110+%(30) =110.95m (113-110) \
- v
B
htae  =hras + hrge
=K 18 1 Kk 1.85 _ &
=Kas Q as Q 1 o

:{ 10.7(140)  10.7(30)

1.85 4.87 1.85 4.87 :|(0015)185
(120)*%5(0.15)*¢7 ~ (120)*%5(0.2)"

=[2195.14 + 115.88] (0.015)*%
=0.98 m

70 L q00-Te
1.43

1.43
Pe =52.9 psi

+110.95+0.98
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