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Q.l Design a sanitary sewer systern (3- pipelines) tbr the rcsidentjal area shown
below (M:manhole, A=area (m2) & L=pipe length between two manholes). The
conditions are:

I min. sewer size = 200mm.
2 roughness coefficient, n = 0.01r
3 min. velocity = 0,6m/s
4 min. allowable cover ovef the crown = 1.9 m
5 max. population density - I t000p /kmr.
6 max, rate of sewage flor'",+ infilrration = 1600 L/ctay.capita [2t)%l

47n 48.--

Q.2 A water supply systetn serving a city rvith: average daily demand: l60l/s,
max. daily demand:250lls, & peak hourly demand = 340L/s, Required fire flow
280L/s resulting in a max. 4h rate of 530L/s (rnax. daily demand + fire flow). The
required min. pressure in the main city center is 34m except during lire flow. l'he
piping system diameter is 550mn with Hazen Williams coefficient, C = 100.
Distance between pumping station and city center is 7.5krn. Consider the system
with storage, and find the purnping heads for rhis case only. Use storage= 3500m3,
u,ith elevation = 36m, at 2.5 kn beyond load centef. L2o%l

Q.3 Analyze the shown netrvork by Section Method. The hydraulic glaclient is
0.0023. Use C : 100 in l-lazen Williams fbrmula & nraxirnunr dailv use rs



Section a-a b-b c-c
Population 21000 17000 7000

Fire flow (msd) 6.I 6.1 6.1

l60gpcd. All pipes without
each section are taken from

numbers are 6-in. The
the table below:

fire demand & population for

120%l

Q.4
a) What is the maximum free flow head in a Parshall flume with a throat width of
2f1& tlow rate of30cfs? ll0%l
b) Explain the process offold and formed PVC pipe. [10%]

Q.5
a) A water pumping station at 400m clevation uses pumps which require 42kPa
net positive suction pressure when delivering water at 40'C, Whdt is the allowable
suction lift ofthese pumps ifall losses are 20kPa? [ 0%l
b) Explain the following; check valve, centrifugal pump, flushing device, & sag
pipe usel'ulness. [10%]

Q.6
a) A six-story ordinary construction with 800 mt per floor is connected to a lbur
story fire resistive construction with 850 m2 pcr floor. Detemtine the fire flow 

^required fbr them. F = 3.7 C{A. u 0%l D/

b) Explain the following: protection devices from water hamner, rational method,
pipe profiling sonar usefulness, & open wells advantages. ll0%l

, i,i .i.ll r-
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