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QUESTIONS 1
I

Multiple choice: Write True or False against each letter corresponding to the
following statements as they apply to water distribution.

a) The hydraulic grade line shows the elevation of the pressure head along the pipe .

b) For the flow of a real fluid through a pipe or other conduit, the velocity will not
vary form wall to wall.

c) Energy losses in sudden transitions are due to the formation of eddies and
pressure loss dissipation in the form of heat energy.

d) The maximum gauge pressure of water that can be measured by means of a
piezometer tube 2m high is 19.62 x 10° Nm™.

e) For steady conditions, total inflow to a junction is equal to total outflow from the
junction.

f) For steady flow at any junction the algebraic sum of all the mass flows must not
necessarily be zero.

g) When pressures are expressed as head, not essential that the mass density is given
or the fluid named.

h) Fluids have the ability to flow and suffer deformation due to shear stress.

i) Pressure in a stationary liquid is the same all directions and is the same at all point
in the same horizontal plane.

j) According to Pascal’s Principle, pressure applied to an enclosed fluid is not
transmitted with same magnitude to every portion of the fluid and walls of
containers.

(20marks)

I
State five things that the design of a rural water distribution system involves.

(5 marks)
QUESTION 2

a) It is proposed to use a notch to measure the flow of water from a reservoir
and it is estimated that the error in measuring the head above the bottom of
the notch could be 1.5 mm. for a discharge of 0.28 m3/s, determine the
percentage error which may occur, using a right-angled triangular notch with
a coefficient of discharge of 0.6

(10 marks)



b) Glycerine of viscocity 0.9 Ns/m? and density 1260 kg/m® is pumped along a
horizontal pipe 65 m long of diameter d = 0.01 m at a flow rate of Q = 180 I/
min. Determine the flew Reynolds number and verify whether the flow is
laminar or turbulent. Calculate the pressure loss in the pipe due to frictional
effects and calculate the maximum flow rate for laminar flow conditions.

(10 marks)

¢) A rectangular channel 1.2 m wide leads from a reservoir to a rectangular
notch 0.9 m wide with its sill 0.2 m above the bottom of the channel.
Assuming that the velocity of approach is neglected, the discharge over the
notch is given by Q =1.84 BH>?, calculate the discharge when the head over
the bottom of the notch H is 0.25 m, (neglect the velocity of approach).

QUESTION 3

Using Bernoull’s equation;
a) Calculate the head loss in a pipeline based on the following :
p=280kPa,vi=12m/s

Zl =
Zz =

4.5mm,

9.3 m, p, =200kPa,=1.2 m/s

(5 marks)

(7 marks)

b) A rectangular open channel has a width of 4.5 m and a slope and a slope of 1
vertical 800 horizontal. Find the mean velocity of flow and the discharge when

the depth of water is 1.2 m and if C in the Chezy formula is 49.

(9 marks)

A vertical circular tank is 1.25 m diameter is fitted with a sharp edge circular
orifice 50 mm diameter in its base. When the flow of water into the tank was shut
off, the time taken to lower the head from 2 m to 0.75 m was 253 seconds.
Determine the rate of flow in U/s, through the orifice under a steady head of 1.5 m.

(9 marks)

QUESTION 4
a) In the following pipe system, balance the flows:
Loop Pipe Q (I/s) hy, (m) h/Q (m/m°/s)
1 AB 120 11.48 95.64

BE 10 3.39 338.77

EF -60 -40.42 673.75

FA -100 -8.36 83.66

3




Loop Pipe Q (Us) B (m) hy/Q (m/m’/s)
2 BC 50 28.40 567.98
CD 10 3.39 338.77
DE -20 -4.94 246.78
EB -24.23 -18.34 756.77

(16 marks)

(b) A pipeline of 300 mm diameter carrying water at an average velocity of 4.5 m/s

branches into two pipes of 150 mm and 200 mm diameters. The average velocity
in the 150 mm pipe is 5/8 of the velocity in the main pipeline. Determine the
average velocity of flow in the 200 mm pipe and the total flow rate in the system
inls.

—p—r Q, V, = 518V
D, = 150 mm
-
=45m/S +02:D2=200mm

Branching pipeline

(9 marks)

QUESTION §

a)

b)

A pipe line 0.20m diameter and 50m long contains two 90° elbows and one gate
value. Allowing for sharp pipe entry and exit loss calculate the equivalent pipe
length and the total head loss when the flow rate is 0.2m?/s and the value is fully
open. Take the function factor; f=0.005.

(12 marks)

Estimate the energy (head) loss along a short length of pipe suddenly enlarging
from a diameter of 350mm to 700mm and conveying 300 11ters per second of
water. If the pressure at the entrance of the flow is 10° N/m?, find the pressure at
the exit of the pipe. What would be the energy loss if the flow were to be reversed
with a contraction coefficient of 0.62?

(13 marks)




FORMULARS

1. Cd=061and T =[di=ZA(H'? - H, ')
Cdav2g

2. Q=2/3CdN2g bH? - HY?

3. Y, - Yel2 (VI+8Bfs2 - 1)

4. Fs=VsNgYs

5. (Y +VI2g) — (¥ + VI2g)

8. pgy/2 + pqa(Vi—Vo) - pgY2?/ Fx=0
7. Yo = Y V42,2 (1-Yy/ Y2)

8. Q=AV | |

0. Q=A/n R g,

10.Y; - Ys/2 (VI+8RfZ - 1)

11.Fs=Vs/NgYs

12.p1pg + V12129 = pzpg + V22129 + 0.03 (p1pg -p2/Pg)
13.Q = 1.84BH? [(1+ a v¥2g H) ¥2 — (@ v¥2g H)*?]1
14.k=[(1+ a v?/2g H) 3?2 — (a v¥/2g H) ¥?]
15.h= (V320 Y(1+ AdJA2)? = v212g (A4/Ag — 1)?
16. W = ¥ p*™(Vg, where pC = 420 RAYLS.
: i=1 pC

17.S.1.L = 10 logso (1) + 120

18. Ly=10log (p4/pg)* or
(p1/p0 )2 - 10Lp 110 )

19.L,(total) = 10 log (D tota /Po )2

20. 1=WJ/A




23.p1 + v o= opp + P
Pg 23 pg 2g
24. W = pgQ hy,

' 25. Turbine output = nypgQhy,
26. k=[(1+ a v/2g H)*? - (a v¥/2g H)**]
27. h= (v*2g Y1+ AVA) =v2g (AA, - 1)

28. Q =avitar vz

29. by = (1/Ce-1)* Vi%2g
30. A=(b+Ny)y
31.P=b+2yV(1+N?)

32. AQ=-Lh
2T wQ
_-r

—
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