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QUESTION ONE

1A. State the names of the fittings: Type A and Type B shown in the figure below and

explain the function and importance of such fittings. ......... e .[ 5 Marks]

Type A Type B
1B. Describe the principle of operation of air valves shown below. ............. .[ 5 Marks]
! -(\ .'f,h—‘ "/.1—

o Flling/Low pragsurs

/]

High prassure

Nu Emptying/Under pressura
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1C. For the UNISWA Faculty of Health Sciences campus backup water supply layout

shown below, draw the appropriate pipe lines and indicate on the drawing

appropriate fitting materials. ... [ 15 Marks]
Water tanks ui
higha st summit
Water tonks
ot amid summie

Mbsbiane £empus : -
wates demand Area - SWAC Supply bing

' PR
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QUESTION TWO

The branched network shown below distributes water from the source A which is a spring
source to demand nodes C,D, E and F. The nodal demands are shown in the figure.
Assume that there is a leakage of 20% of the nodal demands to be added to each of the

nodal demands. Using the head loss table provided below,

i.  Determine the appropriate diameters of pipes AB, BC, CD, BE and EF
o e [ 15 marks]

ii.  Determine the pressuresat B, C,DEandF ...................... [ 10 marks]

0.25 lit/sec 0.2 lit/sec

/‘ 0.5 km
C

A (spring water source) L Ei= 110 m El= ?10 m
O S km .
A B\‘km\o‘; lit/sec 0.3 lit/sec
El= 190 m El=120m 035 km f
’ rf
E F
El=115m El=15m

Page 4 of 9




EHM 320 FINAL EXAMINATION PAPER 2016 MAY

Page 5 of 3




EHM 320 FINAL EXAMINATION PAPER 2016 MAY

QUESTION THREE

3A.  List the long term measures for the elimination of microbial growths in

distribution SYStEMS. ...oviiiiiiiiiiiiiii e [ 5 Marks]

3B. The table below shows structure of water consumption according to the IWA

classification. Fill in the blanks designated with letters A to N with the

appropriate classification flows. ... [ 10 Marks]
A E Revenue water
Authorised F
consumption G
B
H
J
¢ K
Non-Revenue water
Water Losses L
UFW
{ ) b M
N

3C. The pipe system shown below has the source water from A (Reservoir) supplying
water to demand nodes B and C. Assume that the probability that two or more pipes
fail at the same time is low.

a. Calculate the nodal reliabilitiesat Band C ..................... [ 6 Marks ]
b. Calculate also the overall system reliability. .................. [ 4Marks ]
A
A
250 lit/se 100 lit/sec
B —_— C
200 lit/sec €~ 50 littsee 150 lit/sec
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QUESTION FOUR

4A. Describe briefly what aspects you would look in the preliminary reconnaissance

survey for the design of sewer system for a given city. .................... [5 Marks]

4B. Discuss the importance of the following pieces information to be acquired for the

design of a sewerage system for a given city:
i. Ordnance survey maps of 1:50,000 to 1:100,000 scale as well as

maps at scales of 1:10,000 to 1:25,000.
ii. Rainfall intensity and temperature data
iii. Population statistics

iv. Geology, trial holes and borings. ...........cccceiiiiinn. [5 Marks]

4C. Compare and contrast the following sewer pipe materials in terms of their
suitability, condition of operation, jointing, etc.
1) Vitrified clay ii) Concrete pipe iii)  iv) PVC pipe v) ductile iron pipe.[5
Marks]

4D. i) How do you compare the bedding requirement of smaller sewer pipe compared

to larger size sewer pipe?
ii) State what will happen to a sewer pipe that is laid on unfavorable soil

conditions such as wet clays and organic soils. State also the bedding

requirements. ......[5 Marks]

4E. Describe with the help of a sketch the process of crown corrosion of sewers. [5

Marks]
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QUESTION FIVE

The minimum slope required to achieve self-cleansing velocity has been suggested as
0.0019 m/m for a sewer pipe diameter of 300 mm. In an area with a ground slope of
0.0019 a sanitary sewer is required to carry a flow of 0.06 m’/min. Using the discharge

equation given in Eq. Q5-1 and the partial flow graph provided in Figure Q5-1 below:

A. Determine if the suggested slope for the given diameter will achieve self-

cleansing velocity of greater than or equal to 0.6 m/sec at the specified flow,
................................................................................ [20 Marks]

B. Suggest what should be done in the event this self-cleansing velocity is not
achieved. et e ae e aaeae e {5 Marks]

Where Q = sewer flow in m*/sec
D = Sewer pipe diameter in meters
n = Manning’s coefficient = 0.013

S = Slope of sewer pipe (m/m).
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Figure Q5-1: Partial flow graph for Sewer flow calculation
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