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1) a) Classify heat exchangers according to flow type and explain the characteristics of each
type. \ (15 marks)
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b) Classify heat exchangers according to construction type and explain the characteristics of

one of them with rough sketches. (10 marks)

[Total 25 Marks]

2) a) How does a cross-flow heat exchanger differ from a counter-flow one? (10 marks)
b) What is the difference between mixed and unmixed fluids in cross-flow? (15 marks)
[Total 25 Marks]

3) a) What are the common causes of fouling in a heat exchanger? (05 marks)

b) How does fouling affect to the heat transfer and pressure drop in a heat exchanger?
(10 marks)
C) How do the fluid velocity and temperature affect fouling? (10 marks)

[Total 25 Marks]



4)

S)

An exhaust pipe is 7Smm diameter and it is cooled by surrounding it with a water jacket. The
exhaust gas enters at 350 °C and the water enters at 10 °C. The surface heat transfer coefficients
for the gas and water are 300 W/m?k and 1500 W/m?k respectively. The wall is thin so the
temperature drop due to conduction is negligible. The gases have a mean specific heat capacity
(cp) of 1130 J/kgK and they must be cooled to 100 °C. The specific heat capacity of water is
4190 J/kg K. The flow rates of the gas and water is 200kg/h and 1400 kg/h respectively.
Calculate the required length of pipe for,

a) Parallel flow (15 marks)

b) Counter flow (10 marks)
[Total 25 Marks]

A cooling tower must cool 340 kg of water per minute. The water is supplied at 42 °C and it is
sprayed down into the column of air which enters the bottom of the tower at a rate of 540
m?/min with a temperature of 18 °C and relative humidity of 60%. The moist air leaves the top
of the tower saturated at 27 °C, The whole process occurs at a constant pressure of 1.013 bar.
Determine,

a) The rate at which make up water must be supplied to replace that the amount of water
evaporated. (15 marks)

b) The temperature of the cooled water in the pool (10 marks)

(Consider R =287 J/kgK for air and 462 J/kgK for vapour)

[Total 25 Marks]
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