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REQUIREMENTS

NONE

2



WATER AND SEWERAGE RETICULATION 3A
CEW3A21

INSTRUCTIONS TO STUDENTS

PLEASE ANSWER ALL THE QUESTIONS.

QUESTION 1

In a 300mm diameter pipe water flows with a velocity of 1,5m/s. At point A the
pipe branches into a 250mm diameter pipe 100m long and a 150mm diameter
pipe 150m long. The pipes join again at B. Both pipes have the same f value.

Using the d’Arcy-Weisbach formula, calculate the flow rate in each of these two
parallel pipes.

(12]

QUESTION 2

Calculate the steady rate at which water at 20°C (dynamic viscosity = 1 x 103
kg/m.s ) will flow through a commercial steel pipe 225 mm in diameter and
2,0km long under a head difference of 10 m. Make use of the d* Arcy-Weisbach
formula and Moody diagram attached as Annexure 1. Make an informed
assumption of f and then do one iteration to get a more accurate value of f,

[15]

QUESTION 3

Water is pumped from a reservoir A to a reservoir B through a piping system
which consists of one 610mm diameter pipe 450m long branching into two pipes
of diameter 305mm and 457mm, each 600m long. The pumping station is
situated adjacent to reservoir A and the surface level of reservoir B is 60m above
that of A.

3.1 Determine the head on the pumps if water is to be transferred at a rate
of 0,40m?/s.

3.2 Determine the flow in each of the parallel pipes.

Take f= 0,005 for all the pipes.

(12)
(8)

[20]
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QUESTION 4
The depth of flow in a 250mm inside diameter sewer sloping at 1 in 500 is
125mm.
4.1 Calculate the discharge using Manning’s formula taking n = 0,0150. (7)
4.2 Would you recommend the installation of this sewer at this slope? (3)
[10]
QUESTION 5
The system curve of a pumping installation is given by:
Hsys = ]/]5 Q2 + 20
The H-Q curve of the pump is given by:
Hu.q=-% Q*+ 25
With H in m and Q in m?/s.
3.1 Prepare neat free hand graphs of Hsys and Hu.q on the same set of
axis; (6)
9.2 Determine the pumping rate Q. )]
[15]
QUESTION 6
Annexure 2 shows part of the layout of a new residential development to a scale
of 1 in 2000. A gravity sewer line will be laid along route A, A', B, C, E.E.
G and H.
6.1 Furnish the listed information on Annexure 3 for the sewer running
between manholes A, A', B to C only. Take n=0,0120 in Manning’s
formula. Ignore the 50mm drop through manholes. (28)
6.2 Draw a long section of the natural ground level (NGL) and sewer along
manholes A, A', B to C only on Annexure 3. (6)
[34]

TOTAL =106




WATER AND SEWERAGE RETICULATION 3A =4 =
CEW3A21

Formulae
2
h, = AL V"
d 2g
10,67LQ"%
h./' = 1,85 ;487
€. d
21!
v = —m3i?
n
_ A0
" 3.034°
Hﬂy.v = Hn’az +Hf +H
=qav
A
m=—
P




o
e
=
=
e
o
=
=
<
. = 3y Joqunu spToulay
PA?
ol ot il 5 . ot
Sooo.m _:_,_,/ : — w__m_w,m__. 1 6200 1 0
ey s2¢ 00 yjoous oraserd ‘ssern
1000 — : l :
PR 640°'0 gto0‘0 butgny umeaq L
= 20000 fmmr GY0‘0 T®93S TRTOIBUWOD {6£00’0
o " . GT‘0 UuoXT pesTuealeb
< ™ Y0000 : : . p
= t 90000 uoar 3sep | Y0070
= % s0000 93810U0D {6§%00°0
= - 0L0O00 |- 1 600°0
&) o A SSBUUbNoI 808IANS {6600 ‘0
2000 : : ,
< M - V 900’0
N 0 - ) ]
5 o
= B 900°0 \\ 800‘0
= 0 8000} 5 600‘0
= @ 0wof : . Q Foh
= ok : f g
- 2 5100 £t
& B w0 yu o Z10‘o
0 -
Mub €00 : m |l ﬁHOsO
= . oo AUOTOAINT ATINT ||II||bLWlllllfj s
3 e TN~ 9 9T0‘0
500 8100
® 4
W i O T T | | T A R ] 1 0 O O ligei s 11 _’/ﬂ”c_._lm\\k\\ zZ0'0
wn
3
-
O
N
=

S T T

T e Ty e e D e i

e e Sl

" et

Figure 7.3 Moody-diagram
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Annexure 3
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