
12.4 In the branched-pipe system shown in the figure below, 1350 gal/ min of benzene (sg = 
0.87) at 140 °F is flowing in the 8-in pipe. Calculate the volume flow rate in the 6-in and the 2-
in pipes. All pipes are standard Schedule 40 steel pipes.

given :

P1 A

P2
B P4

P
,
= 3 . 0067 +/s

& ·
D, = 0 . 6651 ft

P3
D2 = 0 . 5054 fo

D3 = 0 . 1723 ft

Sg = 0. 87

P2
=

P,
+ h U = 33 .418lbf/++ 3

I I v = 4
. 93 x 10 - 6 f+ /s

Pa - Pi
= h

J

Losses in 2 :

20T - Junction (pi) :

Reducer : (ii) (2kT) +
2 .elbow :

pipe :
globe value : (a) (Rc + 2kELB + fo + kar + 1 cr + KEXP)Check Value :

expansion :

Losses in 3 :

20T - Junction (pi) :

Reducer : (ii) (2kT) +
2 .elbow :

pipe : (a-]) (KRs + 2KELB + fo + KEXPs)expansion :



D = V . A V = P/A

Re - 4 P.D 2
- A = #D
z

↳

P ,
= Pz + P3

v = P/xD /4

Pc = 8 - (2k+)

(a) (R2 + 2KELB + fo + kar + 1 cr + K EXPe)

P3 = 8 - (2(+) t

(KRs+ 2 KELB +fo + KEXP
S
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p2 = 2
.
778 ++3/s

P3 = 0. 2284 + + 3/s



12.5 A 160-mm pipe branches into a 100-mm and a 50-mm pipe as shown in the figure below. 
Both pipes are hydraulic copper tubing and 30 m long. (The fluid is water at 10°C.) Determine 
what the resistance coefficient K of the valve must be to obtain equal volume flow rates of 500 
L/min in each branch.

P2
Pi P4
· Po ·

A B

given :

P
, = 1

,
000 L/min.

P2
,
3 = 300 /min.

D
.
= 0 . 149 m

D2 = 0. 093 m

D3 = 0
. 847m

P2
=

P,
+ h U = 9,81 N/m3

I I v = 1
.

3 x 18-0 m2/s

Pa - Pi
= h

J

Losses in 2 :

20T - Junction (pi) :

Reducer : (ii) (2kT) +
2 .elbow :

pipe :
globe value : (a) (Rc + 2KELB + fo + Kar + KEXPz)
expansion :

Losses in 3 :

20T - Junction (pi) :

Reducer : (ii) (2kT) +
2 .elbow :

pipe : (a-]) (KRs + 2KELB + fo + KEXPs)expansion :



Pc = 8 - (2k+)

(2) (R2 + 2KELB + fo + Kar + KEXPe)

P3 = 8 - (2(+) t

(KRs+ 2 KEL + fo + KEXP
S
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Set denominators equal to find K of the value

(g) (Re + Zel +f + Kar + keype) =(Rs+ 2 E + fo + KEXP
gap

S

3

Kvalve = 1445


