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Question 1: (6 marks)

Air with carbon dioxide (Cg) concentration of 29@pmis being supplied to a theatre at flow rate of
6000cfm Each person in the theatre is assumed to be producing carbon dioxide at the average rate of
0.0107cfmand the concentration level of G@n thetheatres required to be kept below 10ppm

Assumig the air in the theatre is perfectly mixed,
(@) Determine how manyegoplecould occupy the theatre without exceeding the desirede€s@).

(3 marks)
(b) Calculate the minimum air flow rate to maintain the desired €| if the theatre is to ho660
people. (3 marks)
Question 2 (17 marks)

You are designing an air conditioning system for an enclosed swimming pool. The pool area has a
sensible heat loss of 424,086u/hr (124 kW) and a latent heat gain of 530,0Btu/hr (155kW) on a

design day when the outdoor air is at’BF2 'C) and 20percent relative humidityRH). The space is

to be maintained at 7% (24 'C) and 50 percent RH. In your air conditioning system, outdoor air is to

be heated to 60 (16 'C), mixed with recirculated air from the conditioned space and then the mixed
air is to be heated to supply conditions.

If the supply air temperature is 95(35'C), find out

(@) the flow rate, in cfm, of the msupplied to the space (3 marks)
(b) the flow rate, in cfm, of outdoor fresh air that need to be introduced into youmnditicoing
system. (3 marks)
(c) the flow rate, in fim, of recirculated air (3 marks)
(d) the heat transfer rate for the preheat process (2 marks)
(e) the heat transfer rate for thexed air heating process (3 marks)
Draw psychrometric diagranof your air conditioning system. Two sets of psychrometric charts (in IP
unit and Sl unit) are provided with the exam paper. (3 marks)
Question 3 (8 marks)

(a) Calculate the lost pressure for a smooth converging bellmouth entrance ( r/D = 0.06 ) and an abrupt
entrance ( = 180degreey Assume the air flow velocity inside the duct is 18@@in (5 m/s.

Clue: For air at standard conditiomise dynamic pressure can be calculated by
/T 2

P = {4005] in.wg  (in IP units)

Pa (in Sl units) (2 marks)

(b) Compute the equivalent lengths fime two different entrances given in Question3(a), given that
the duct diameter is 1. (30cm). (3 marks)

(c) Calculate again the lost pressure for the two different entrances given in Question3(a) by using the
equivalent lengths that you obtained from Question3(b). Assume the air flow velocity inside the
duct is 100Gt/min (5 m/9. (3 marks)
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Question 4 (9 marks)

Select duct sizes fan airduct system shown ithe Figure below, using the equfriction method.
The total pressure available for the duct system isifi.12g (30 Pa), and the loss in total pressure for

each diffuser is 0.0l wg(5 Pa).
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