12.7 1350 gal/min sg=0.870f benzene

at 140F 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. Solve using using the Cross technique.

Figure P12.4

Fully open

slobe valve Swing-type

check valve 8 in
| I I

500 ft

N

21n

A short horizontal 8-inches pipe branches into two pipes, a 6-inches pipe and a 2-inches pipe. From an unequal joint at
the end of 8-inches pipe, an elbow connects upward to a horizontal pipe of 6-inches that has a fully open globe valve,
and a swing-type check valve in it. An opening at the bottom side of the unequal joint connects to a horizontal 2-inches
pipe at the bottom through an elbow. The lengths of the branches of pipes are 500 feet. The branches of pipe again join

to another unequal joint that again connects to a horizontal 8-inches pipe on the right side. Arrows point to the right
inside each pipe.
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12.8) 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. using the Cross technique.

Figure P12.3

DN 100 Schedule 40 DN 100 Schedule 40

30m

Angle valve
fully open
—

A horizontal 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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14.6 Compute the hydraulic radius for the section shown in Fig. P14.6 if water flows at a depth of 2.0 in. The section is
that of a rain gutter for a house.

Figure P14.6
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14.15 Figure P14.15 represents the approximate shape of a natural stream channel with levees built on either side. The
channel is earth with grass cover. Use n=0.04

. If the average slope is 0.000 15, determine the normal discharge for depths of 3 and 6 ft.

Figure P14.15

Stream with levees for Problem 14.15 0.

The natural stream shows a trapezoidal section at the bottom with bottom width of 12 feet, slope of 1 foot by 1 foot,
and horizontal length of the inclined slope as 4 feet. The depth of the trapezoidal section is 4 feet. Then the stream
extends horizontally on both the sides for a length of 10 feet on either sides, and then rises with a slope to either sides
with a slope of 1 foot by 1 foot. The depth of water from the bottom of the channel is 6 feet.
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15.4 A sharp-edged orifice is placed in a 10-in-diameter pipe carrying ammonia. If the volume flow rate is 25 gal/min,
calculate the deflection of a water manometer (a) if the orifice diameteris 1.0 in and (b) if the orifice diameteris 7.0 in.
The ammonia has a specific gravity of 0.83 and a dynamic viscosity of 2.5 x 107-6 lbs/ft2
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15.9 A flow nozzle is to be installed in a 5-in Type K copper tube carrying linseed oil at 77F

A mercury manometer is to be used to measure the pressure difference across the nozzle when the expected range of
the flow rate is from 700 to 1000 gal/min. The manometer scale ranges from 0 to 8.0 in of mercury. Determine an
appropriate diameter of the nozzle.
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