Chapter12:3,4,5,6

12.3 In the branched pipe system shown in Fig. P12.3, 850 L/min of water at 10°C is flowing in a DN 100 Schedule 40
pipe at A. The flow splits into two DN 50 Schedule 40 pipes as shown and then rejoins at B. Calculate (a the flow rate in
each of the branches and (b) the pressure difference PA-PB Include the effect of the minor losses in the lower branch of
the system. The total length of pipe in the lower branch Is 60 m. The elbows are standard.

Figure P12.3

DN 100 Schedule 40 |‘_ ;((%

DN 100 Schedule 40

Ahorizontal pipe A of D N 100 Schedule 40 has a pressure gauge p subscript A attached close to the right end. The pipe
connects to the left side of an unequal T joint. The right side of the unequal T joint connects to a 30-meters-long
horizontal D N 50 Schedule 40 pipe that on the right end connects to another unequal T. The right end of the second
unequal T further connects to a horizontal pipe B of D N 100 Schedule 40. An arrow in each flows to the right in the

horizontal D N 100 Schedule 40 pipes. A pressure gauge p subscript B is fit beyond the right end of the second unequal T.

The bottom end of the first unequal T connects downward to a short vertical pipe that connects to a horizontal D N 50
Schedule 40 pipe through an unequal elbow. The right end of the pipe of reduced size connects to an angle valve fully
open. The angle valve connects downward to a short vertical pipe, and then to a horizontal pipe through an elbow. The
horizontal pipe again connects upward to a vertical pipe through another elbow. The vertical pipe connects to the
bottom end of the second unequal T close to the pipe B,
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12.5 A 160-mm pipe branches into a 100-mm and a 50-mm pipe as shown in Fig. P12.5. Both pipes are hydraulic copper
tubing and 30 m long. (The fluid is water at 10C.) Determine what the resistance coefficient K of the valve must be to
obtain equal volume flow rates of 500 L/min in each branch.

Figure P12.5
100-mm OD  Valve
X 3.5-mm K=2
160-mm OD X 5.5-mm wall \ g 160-mm OD X 5.5-mm wall
= |
i e

)i i | )|
\ All flow elements are

50-mm OD X copper tubing
1.5-mm wall

A short horizontal pipe of size 160 millimeters O D by 5.5 millimeters wall branches into two pipes, a pipe of size 100
millimeters O D by 3.5 millimeters and another pipe of size 50 millimeters O D by 1.5 millimeters wall. From an unequal
joint at the end of the pipe of size 160 millimeters O D by 5.5 millimeters wall, an elbow connects upward to the 100
millimeters horizontal pipe with a valve of unknown K value in it. An opening at the bottom side of the unequal joint
connects to the 50 millimeters pipe at the bottom through an elbow of smaller radius. The branches of pipe again join to
another unequal joint that again connects to a horizontal 160 millimeters O D by 5.5 millimeters wall pipe. An arrow

points to the right in all the pipes. The pipe system reads all flow elements are copper tubing.
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