UINIVERSITY
JOHANNESSURG

FILE NO: HMG3A11 2018

PROGRAM BACCALAUREUS INGENERIAE
CIVIL ENGINEERING
SUBJECT Hydraulic Engineering 3A
CODE HMG3A11
DATE SSA EXAMINATION
JUNE 2018
DURATION 3 Hours
WEIGHT 50:50
TOTAL MARKS 100
ASSESSOR DR MO DINKA
MODERATOR DR S. NYENDE-BYAKIKA
NUMBER OF PAGES 3 PAGES AND 1 ANNEXURE
INSTRUCTIONS QUESTION PAPERS MUST BE HANDED IN
REQUIREMENTS 2 ANSWER BOOKLETS

INSTRUCTIONS TO STUDENTS

o PLEASE ANSWER ALL QUESTIONS

© PROVIDE SHORT AND PRECISE ANSWERS FOR THE THEORETICAL PART

* SHOW ALL THE STEPS FOR CALCULATIONS CLEARLY
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QUESTION 1 [16 |
1.1, Suppose the selected centrifugal pump for our use is not available in the market. Discuss how we can
select another pump available in the market and how we can utilize that pump. (5)
1.2, Write the reasons for throttling a pump. What do we do if we do not use throttiing? (5)
1.3. Explain how pressure surges affects water quality in water supply systems. (5)
1.4. Discuss the occurrences of cavitation phenomenon in pipe systems, its effects, detection
and control mechanisms. (6)
1.5. Sketch the EGL (solid line) and HGL (dash line) for Fig. 1. (5)
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QUESTION 2 [ ]
2.1Derive Darcy Weisbach headloss equation using the first principles of flow, (6)
2.2 Derive an equation for the available NPSH for a submersible centrifugal pump.
Support your derivation by drawing. (8)
QUESTION 3 [18 ]

Given: three reservoirs connected at a single junction (Fig. 2). The length (L), diameter (D),
friction factor f and minor loss coefficjent (K) of each pipe are given in Tabular form,

Calculate:
a) the correct flow in each pipe (14)
b) The reading of a pressure gauge attached to the junction J. (4)

(Hint: Start assuming pressure head at J = 130m}
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Fig. 2. Three reservoirs problem (Question 3)
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QUESTION 4 | ]

Two reservoirs (A and B) are at a distance of 12 km apart and are connected by a steel pipeline
(Poisson’s ratiop = 0.35). The pipeline is built with a steel pipe (modulus of elasticity = 210
GPa) of 500 mm diameter and 5 mm thickness. There is a valve at the middle of the two

and the pipeline has no €xpansion joints.

Calculate the following:
3.1. wave celerity, transient pressure and pressure increase at point C (3 km u/s of the valve) and

D (3 km d/s of the valve) by assuming; (a) rigid pipe, (b) elastic pipe. (17)
3.2. time required for the SUrge wave to travel from the valve to the reseryoir. (3)
QUESTION 5 [20 ]

runuing at 2 600 rpm and the water temperature is 35 °C, (8)
5.2. A pump test provides the following three measurements: 67 m at no flow; 60 m at 150 e/s;
and 45 m at 350 £/s. Calculate the following;

a. the constants by, b; and bs to describe the pump curve mathematically. (4)
b. the constants a; and a, to describe the system curve mathematically. (3)
c. the equivalent pump curve and duty point for two pumps arranged in paralle]. 5)

Table 2. Density, viscosity and vapour pressure as function of temp,

T(°C) p (kg/m3) W (kg/m.s)  V.P(Kpa)

5 1000.0 1.521E -3 0.9
10 999.7 1.307E -3 1.2
15 999.1 1.138E -3 1.7
20 998.2 1.002E -3 2.3
25 997.1 0.891E -3 3.2
30 995.7 0.798E -3 4.3

35 9%4.0 0.719E -3 5.6
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