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1. Answer Question 1 (compulsory) and any other TWO Questions
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3. Steam tables are provided
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QUESTION ONE (Compulsory) — 30 MARKS

a) State Leduc’s law

(2 Marks)
b) Define the following terms as applied to air conditioning engineering:
(1) Specific humidity
(2 Marks)
(ii)  Relative humidity
(2 Marks)
(iii)  Dehumidification
(2 Marks)
(iv)  Sensible cooling
(2 Marks)
¢) To show that the specific humidity of an air mixture can be expressed as:
P
= 0.622 —
) P,
(6 Marks)
d) Give any 4 desirable properties of refrigerants.
(8 Marks)
e) Draw and label a schematic diagram of a VCR system.
(6 Marks)

QUESTION TWO (20 MARKS)

a) In a heating application, moist air enters a steam heating coil at 10°C and 50% RH, and

leaves at 30°C.
i) Determine the sensible heat transfer if the mass flow rate of air is100 kg of dry air

(da) per second
(6 Marks)

ii) Determine the steam mass flow rate if steam enters saturated at100°C, and the

condensate leaves at 80°C
(3 Marks)

b) 1 kg of air at 40°C dry bulb temperature (ts) and 50% RH is mixed with 2 kg of air at 20°C tq
and 20°C dew point temperature (tdp).



Calculate for this mixture, the:
i) Specific humidity
(8 Marks)

ii)Temperature
(2 Marks)

QUESTION THREE (20 MARKS)

Air is supplied at a rate of 250m?3/min from outdoor conditions of 40°C DBT and 26°C WBT to an
air-conditioned room. The air is dehumidified first by a cooling coil having a by-pass factor of
0.32 and a dew point temperature of 15°C; and then by a chemical dehumidifier where air leaves
at 30°C DBT. The air then passes over a cooling coil whose surface temperature is 15°C and a by-
pass factor of 0.26.

a) Outline the procedure of determining the states on the psychrometric chart

(3 Marks)
b) Show the processes on the psychrometric chart
(4 Marks)
c) Calculate the capacities of the:
(i) First cooling coil (in TR)
(7 Marks)
(ii) Second cooling coil (in TR)
(3 Marks)
(iii) Dehumidifier
(3 Marks)
QUESTION FOUR (20 MARKS)

A refrigerator has an evaporator pressure of 1.826 bar and a condenser pressure of 10.84 bar.
Dichlorodifluoromethane is used as the working fluid.

a) Determine the following for the corresponding saturation temperatures:
i) Ideal COP
(5 Marks)
ii) Ideal refrigerating effect
(3 Marks)
b) If 1 kg of wet saturated vapour is delivered to the condenser after isentropic
compression, and there is no undercooling of the condensed liquid, determine the:
i) Refrigerating effect
(9 Marks)
ii) COP;
(3 Marks)






