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QUESTION 1

1.1. Tshwane city hall requires an air conditioning system that maintains the room conditions at
22 °C dry bulb temperature and 50% relative humidity. The system is mixing 25% of fresh
air by mass with 75 % recirculated air. The fresh air is at 35 °C dry bulb temperature and 28
°C wet bulb temperature and is added to the system at a rate of 50 m*/ min. For a by-pass
factor of the cooling coil of 0.18 and the ADP of 8.5 °C, determine the mass of air after
mixing, the condition of air after cooling and the capacity of the cooling coil. Show the points
on the psychrometric chart provided.

(16)
1.2. Explain the winter air conditioning system. (10)
[26]

QUESTION 2

2.1. A vapour compression refrigerator using R134a refrigerant is operating between pressure
limits of 1.6389 bar and 4.8734 bar. The refrigerant is dry saturated at the entry to the compressor
and is undercooled by 5 °C before entering the expansion valve. What is the mass flow of
refrigerant and the power required to run the unit for 5 TR refrigeration capacity?

(10)
2.2. Consider the same system (i.e. working with same temperature limits), in which the
refrigerant is now R22. For the same 5 TR refrigeration capacity, evaluate if this change is more
economical. Coment on the resulits,

(13)

2.3. Considering other aspects (i.e. environmental), what refrigerant would you recommend.
Explain your reasons.
(4)
[27]

QUESTION 3

3.1. In rural Northern Cape, a modular building is proposed to be used for the community school.
The building is made of Nutec sheets interior and exterior walls of 10 mm thickness. The total
wall thickness is 95 mm with the air gap cavity of 75 mm. You are required to calculate the rate
of heat loss per unit surface of wall area when the inside and outside temperatures are 20 °C and
-2 °C respectively. The heat transfer coefficient of the inside and outside surface of the wall is
8.9 W/m?K, the thermal conductivity of the wall is 0.19 W/m K and the resistance to heat flow
of the air gap is 0.16 K/W. Determine the temperature at each interface throughout the wall.

(12)
3.2. A 25 mm polystyrene sheet with a thermal conductivity of 0.33 W/mK is bonded to the inner
wall panel. Is this considered an improvement in the rate of heat loss? If yes, by how much?

4)

(4)
[20]

3.3. State two assumptions required for the above problem.

QUESTION 4




4.1. One of the improvements of simple vapour compression system is the use of a flash chamber.
Explain where in the system is this placed and what role has and what improvement brings to the
system.

(6)

4.2. List desirable characteristics of the refrigerant-absorbent mixture used in vapour absorption
refrigeration systems.

(4)

4.3. List four advantages of vapour compression refrigeration system over air refrigeration
system

(4)
[14]

QUESTION 5

A system of two refrigerators is operating in series between temperature limits of 293K and
973K. The first refrigerator absorbs 1.5 kl/s from the cold body and rejects heat energy at
temperature T. The second refrigerator absorbs from the body at temperature T a quantity of
energy equal to the one rejected by the first refrigerator, and rejects heat energy to the hot body.
Assuming that both refrigerators operates on Carnot cycle with same COP, determine the
temperature T, the COP and the rate at which heat energy is rejected to the hot body.

[13]




Properties of R134a

Saturation valies

_ Superheat
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