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INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

Question 1 

 

a) What is meant by Thermal Comfort? Using selected indices as examples, discuss 

how this may be assessed? 

(10 marks) 

b) Calculate the insulation value of the clothing level for the activities listed below. 

i) Sport. 

ii) Office work. 

(8 marks) 

 

c) Define term PMV and using the graph below, determine the required PMV so that 

the PPD would not exceed 10% of the occupants of a building.  

(7 marks) 

 

Figure Q1: 1 PMV and PPD 
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Question 2 

 

Following presentation of your initial evaluation your client wishes you to evaluate the 

performance of different ventilation strategies on thermal comfort within the space. This 

exercise is ideally suited to the investigation using a CFD package but you need to 

convince the client of the necessity of using CFD. Write brief notes for your client to justify 

the use of CFD. In doing this you need to specifically explain 

 

a) Why CFD is necessary, the advantages and disadvantages of CFD  

(10 marks) 

 

b) The purpose of the meshing explain how the software iteratively uses these to 

produce a solution    

(5 marks) 

 

c) The terms convergence and divergence.    

(5 marks) 

 

d) The reliability and accuracy of CFD as a tool and measures you can adopt to minimize 

the error.        (5 marks) 

 

 

 

Question 3 

 

A counter flow chilled water coils is to cool 3.0 kg/s of air from entering condition of 28oC DB 

and 20oC WB to a final wet bulb temperature 12oC. Chilled water enters the coil at 7oC and 

leaves at 13oC. The ratio of outside and inside surface area is 16, hc = 60 W/m2.K, hr = 2,500 

W/m2.K,   Cp = 1.02 kJ/kg. Calculate: 

 

 

(a) the required surface area? 

(15 marks) 

(b) the dry bulb temperature of the leaving air? 

(10 marks) 
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Question 4 

 

 
For a coil whose performance and condition of entering air shown in table Q4, when air flow 

rate of 2.2 m3/s, the face velocity is 3 m/s and the refrigerant temperature is 4.4oC.  

 

(a) Plot the process on the psychrometric chart.  

(10 marks) 

 

(b) Calculate the cooling capacity of the coil. 

            (8 marks) 

 

(c) Calculate the average cooling capacity of the first two and the last two rows in kW/m2 

of face area. 

(7 marks) 

Air enters at 30oC dry bulb and 21.7oC wet bulb temperature. 

2 m/s 3 m/s 

Row of 

tubes 

Final DBT 

oC 

Final WBT 

oC 

Row of 

tubes 

Final DBT 

oC 

Final WBT 

oC 

4.4oC refrigerant temperature 

2 18.2 17.1 2 19.7 18.0 

3 16.1 15.3 3 17.5 16.5 

4 14.3 13.8 4 15.9 15.2 

6 11.8 11.5 6 13.5 13.1 

8 10.2 9.9 8 11.7 11.4 

Table Q4: Performance of direct expansion refrigerant R22. 

 

            

 

END OF QUESTION 
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