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QUESTION ONE (Compulsory) — 30 Marks

a) Define the following terms:

@) Air conditioning
(2 Marks)
(i)  Refrigeration
(2 Marks)
(iii)  Humidification
(2 Marks)
(iv)  Sensible heating
(2 Marks)
b) State Gibbs-Dalton law
(3 Marks)
c) Draw and label a schematic diagram of a vapour compression refrigeration system
(8 Marks)
_d) Differentiate between the following:
i) Primary refrigerants
(2 Marks)
ii) Secondary refrigerants
(2 Marks)
e) Show that in adiabatic mixing of two air streams,
m; h3—h; w3—w
m_2_h1—h3 Wy — w3
(7 Marks)

QUESTION TWO - 20 MARKS

A refrigerator which uses R717 has an evaporator pressure of 1.902 bar and a condenser pressure
of 12.37 bar. Dry saturated vapour is delivered to the compressor, and the liquid is undercooled by
10K after condensation.

Calculate the:

a) Refrigerating Effect per kg of refrigerant
| (10 Marks)
b) COP;
(10 Marks)



QUESTION THREE (20 Marks)

A restaurant with a capacity of 100 persons is to be air-conditioned to 23°C DBT and 55% RH.
The outside conditions are 30°C DBT and 70% RH. The quantity of air supplied is 0.5m> per
minute per person. The desired conditions are achieved by cooling, dehumidifying and then
heating. The surface temperature of the heating coil is 35°C.

a) Show the processes on the psychrometric chart.

(6 Marks)
b) Determine the following:

(i) Capacity of the cooling coil in TR.

(7 Marks)
(ii) Capacity of heating coil.

(2 Marks)
(iii) Amount of water removed by the dehumidifier.

(3 Marks)
(iv) By-pass factor of the heating coil.

(2 Marks)
QUESTION FOUR - 20 MARKS 3

In an air cooling system of a jet aircraft, air is bled from the engine compressor at 3 bar, and is -
cooled in a heat exchanger to 105°C. It is expanded to 0.6 bar in an air turbine, the isentropic
efficiency being 85%. The air is then delivered to the cockpit and leaves the aircraft at 27°C.

a) Calculate the temperature at which the air enters the cockpit
(11 Marks)
b) Determine the mass flow rate of air if the refrigerating effect is 4kW
(5 Marks)
c) If the air turbine is used to help to drive auxiliaries, calculate its contribution in power
4 Marks)






