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University Of Technology
Building and Construction Eng. Dept.
Final Exam - 1%' Attempt — 2015/2016
Branch : San. & Env. Eng. Class: 3™

subject : Networks of Water Time : 3 hr
Examiner : S.A. Al-Bayati, Ph.D. Date : 7/6/ 2016
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Q.1 Design a sanitary sewer system (2- pipelines) for the residential area shown }
below (M=manhole, A=area (m®) & L=pipe length between two manholes). The §
conditions are: ’
1. min. sewer size = 200mm. i

2 roughness coefficient, n = 0.013 ‘

3 min. velocity = 0.6m/s I

4 min. allowable cover over the crown = 1.8 m |

5 max. population density = 11000p /km”, |

6 max. rate of sewage flow + infiltration = 1900 L/day.capita [20%]

331]1 3?95/'/ ) 34/ 4 i
A“W(m' """" ?'6460000 ******* |
}?_m—"( 17100m /'/.‘ ----------------

Q.2. Design the following water supply pipelines (AB, & BC). The elevations are
given in brackets. The minimum pressure must be 33m of water in points A &B
and 44m of water at point C. The piezometric head at A is 220m & n = 0.013.[20%]

Q=210L/s Q=160L/s
i : |
A(90m) B(60m) C(45m)
® =
Q=800L/s Q=370L/s
L=1500m L=2000m
\ 4 \ 4 1
Q=220L/s Q=210L/s |
|

# 8



Q.3- a Design a storm sewer system (2- pipelines) for the residential area shown
below (M=manhole, A=area (_mz) & L=pipe length between two manholes). The
conditions are

. min. sewer size = 305mm.

2. roughness coefficient = 0.013

3. min. velocity = 0.75m/s

4. min. allowable cover over the crown = 1.8 m

5

6

. runoff coefficient = 0.5
_ rainfall intensity = 3110/(t + 15).

34

Q.3-b Explain the unlined open well. [2%]

Q.4 Determine the distribution of flow in the pipe network shown in the F ig. below

if f= 0.02. Use Hardy Cross method with two cycles. [20%]
6U0L/¢ 1=300m
A D=150mm
1~200m o
D=130m %125%%

Q.5
a) If the flow rate of a pump is 2.5 m’/min with a motor power of 25 kW, and head
for the pump system is 45m. Find efficiency of the motor of pump. Take efficiency

of pump = 80%. [10%]
b) Compare among CCTV, PPS, and line lamping (5 items). [10%]
Q.6

a) A circular orifice with 20 cm diameter in a canal, discharge is 80 L/s, &
discharge coefficient is 0.72. Find the difference in elevation between water

surface and center of orifice. [10%]
b) Explain the following: chemical grouting process, gate valve, & centrifugal
pump. [10%)]
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