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1. Please read the instructions given in the question paper CAREFULLY.
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illustrations.

5. Answer all questions in English.

6. Formula sheet is appended
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I!\JSTRUCTION: Answer ALL questions.

Piease use the answer booklet provided.
Question 1

(a) Differentiate between Laminar Flow and Turbulent Flow
(4 marks)
(b) The maximum pressure that can be developed for a certain fluid power cylinder is 6 000 psi.
Compute the required diameter for the piston if the cylinder, must exert a force of 20 000 Ib.
' (6 marks)

Question 2

The system in Fivguré Q2‘i's- at 25°C and atmospheric pressure is 101 kPa. The absolute pressure at
the bottom of the tank is 130 kPa

(a) If the specific gravity of the Fluid X is 1.25, determine the value of X in cm.
(4 marks)

(b) If the X = 60 cm, calculate the density of the Fluid X in m®kg, hence compute the specific
gravity and specific weight-in kN/m? of the Fluid X

(6 marks)
A
20 cm
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Figure Q2
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Question 3

Fig_uré Q3 shows a system in which water at 25 °C flows from a tank through a pipe system having

‘several sizes and elevations from points A through G. Compute

(a) The volume flow rate through point G in m*/s
(5 marks)
(b) Pressure at point B, C, D, E and F in kPa
(15 marks)

6-in Schedule 40 pipe

2-in Schedule 40 pipe

1.25-in diameter

Figure Q3
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Question 4

When the pump in Figure Q4 draws 220 m*h of water at 20°C from the reservoir, the total friction head

loss is 5 m. The flow discharges through a nozzle to the atmosphere. Find

(a) VeIAocity, V. at the nozzle of the pipe in m/s
| ' (3 marks)
(b) Pump head in meter
(7 marks)
(c) The pump power delivered to the water in kW and the efficiency of the pump if the required
power for the pump is 40 kW
(10 marks)

D=12ci D=5cm

[

Pumypr

Figure Q4
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Question 5

Referring Figure Q5 is a model of water cooled packaged chiller with reciprocating compressor. Return
condenser water flows at 35°C through a 4" schedule 80 steel pipe to the cooling tower. The
condenser water supply from cooling tower is at 30°C with flow rate of 35 L/s.

Assume that all the elbows are standard and all the butterfly valves are fully open, all check valves are
a ball type and the pipe entrance from the condenser and basin of cooling tower is a square edge inlet

type.

@) Estimate density in kg/m?*® and dynamic viscosity in Pa.s for supply and return condenser water
| - " (5 marks)
(b) Calculate the Reynolds number for supply and return condenser water pipe. Determine

whether the flow is laminar or turbulent

(5 hdarks)

(c) Calculate the friction factor and friction loss in meter of waterhead for supply condenser water
- pipe ' -

) (10 marks)

N

(d) Find the friction factor by plotting Moody’s Diagram in the appendix and compute friction loss
for return condenser water pipe N ;
(Note: Moody'’s Diagram to be submitted together with answer booklet)
(10 marks)

(e) Determine the Total Energy Loss in the system in meter of waterhead

(10 marks)
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