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1.  (a). A pump is installed in an 18 cm diameter, 400 m long pipeline to pump 

0.09 m3/s of water at 26oC from a supply reservoir to the receiving 

reservoir. The elevation difference between the supply reservoir and the 

receiving reservoir is 18 m. If the pump has a 20 cm impeller intake 

diameter, a cavitation parameter of σ = 0.13, and experiences a total head 

loss of 1.5 m on the suction side, determine the maximum allowable 

distance between the pump intake and the water surface elevation in the 

supply tank. Assume the pipeline has C = 100 and please refer to Moody 

Chart in Appendix 1 to aid your calculation. 

[18 marks] 

 

 (b). A centrifugal pump delivers 30 L/s of water against a head of 12 meters 

and running at 1500 rpm which requires 12 kW of power. Determine the 

discharge, head of the pump and power required if the pump runs at 2000 

rpm. 

[12 marks] 

 

 (c). Figure 1 illustrates a standard water pumping station with a minimum 

flowrate of 90 gpm from a reservoir to an elevated storage tank. The tanks 

are connected through a 40 cm diameter of wrought-iron pipe, 1800 m 

long with elevations difference of 20 m. By selecting the type of pumps 

from the set given in Appendix 2, calculate the discharge and total head 

at which the pumps operate. 

[20 marks] 

 

 

 

 

 

 

 

                           

             Figure 1: Typical water pumping station 
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2. (a). A 5 m wide spillway chute is designed to carry a maximum discharge of 

20 m3/s. A hydraulic jump is formed downstream of the chute where the 

pre-jump flow depth is 0.5 m. Determine the post-jump depth, Froude 

number and energy loss in the jump. 

 

[15 marks] 

 

 (b). For a maximum discharge of 5500 m3/s and a maximum total head on the 

spillway crest of 25 m, determine the crest length and the discharge at the 

design head of the standard ogee spillway. 

[20 marks] 

 

 (c). Sedimentation in reservoirs is a naturally occurring process. Without 

sustainable management, sedimentation deposits will gradually displace the 

volume of water over a period of time. Discuss: 

  i) the advantages and disadvantages of reservoir sediment, 

  ii) the methods for measuring and monitoring sedimentation; and 

  iii) the potential sediment management strategies and its applicability 

 

[15 marks] 

 

3. (a). The outlet structure of a monsoon drain discharges water into the river via 

orifices of 150 mm, 300 mm and 500 mm diameter. The center of the 150 

mm and 300 mm diameter orifices are both located at 47 m LSD while the 

center of 500 mm orifice is located at 46 m LSD. The invert level of the 

monsoon drain is located at 45.5 m LSD. The water depth in the monsoon 

drain is 3.5 m. Determine discharge from the monsoon drain to the river. 

Assume a free fall flow and Cd = 0.6. 

[25 marks] 
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 (b). A mini emergency spillway used a broad-crested overflow weir cut through 

original ground next to embankment. The transverse cross-section of the 

weir cut is trapezoidal in shape. The overflow weir is used to safely convey 

a 6 m3/s flood. The weir coefficient is given in Table 1 (Appendix 4). 

Determine the following (Use n = 0.01 and Hp = 1.0 m): 

 

  i) Spillway base width. 

  ii) Critical velocity at the control section of the weir. 

  iii) Critical slope at the control section of the weir. 

  iv) Sketch the cross-section at the control section of the weir. 

 

  Given that, 

 

𝑉𝐶 = 2.14 (
𝑄

𝐵
)

0.33

 

𝑆𝐶 = 9.84𝑛2 (
𝑉𝐶𝐵

𝑄
)

0.33

 

 

[25 marks] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

…5/- 



SULIT                                                                                                                 EAH316 
-5- 

  

 

SULIT 
 

Appendix 1 
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   Appendix 2  

 

 

 

 

Figure 2: Pump performance curve type IV 
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Appendix 3 

 

 

 

Figure 3: Discharge coefficient for the WES standard Spillway 
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Appendix 4 

 

 

Table 1 Broad-crested weir coefficient CSP values as a function of weir base width and 
head 
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