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1. Please read the instructions given in the question paper CAREFULLY. 
 

2. This question paper is printed on both sides of the paper. 
 

3. Please write your answers on the answer booklet provided. 
 

4. Answer should be written in blue or black ink except for sketching, graphic and 
illustration. 

 
5. This question paper consists of TWO (2) sections. Section A and B. Answer ALL 

question in section A. For section B, answer TWO (2) questions only. 
 

6. Answer all questions in English. 
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SECTION A (60 MARKS) 

 

INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

Question 1 

 

Figure Q1: Typical A/C Evaporator  
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55ºF

Humidity=50%

75 ºF 40ºF

 

 

(a) Referring Figure Q1, answer the following questions: 

 

i. Find the temperature difference, TD.       

  (4 marks) 

ii. Find ΔT.          

  (4 marks) 

iii. What happen to the humidity if we lower the TD?.     

  (2 marks) 

(b) Give full name of the abbreviation as the following: 

                                         

i) ASHARE  

ii) SMACNA   

iii) JIS    

iv) AMCA   

v) IIR    

  (5 marks) 
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Question 2 

 

Refer to Figure Q2 below, answer the following: 

 

a) Explain how a condenser operates.      (8 marks) 

 

b) Find condensing temperature and condenser split     (4 marks) 

 

c) Define formula  and find sub cooling      (3 marks) 

 

 
              

Figure Q2: Air cooled condenser operation (reproduced with permission) Temperature oF  
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Air Cooled Condenser Operation 
Walk-in (R22)

Condensing Starts

Sub-Cooled Liquid

Fully Condensed Liquid

Super Heated Vapor
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Question 3 

 

 

 

Figure Q3: A cross sectional drawing of a distributor. 

 

 

(a) An example of a distributor is shown in figure Q3. Sketch a distributor connected to 

an evaporator coil. Your sketch drawing must base on the evaporator coil that has 4 

rows, 4 circuits and 4 inlet and outlet. (Sketching and labeling for every part are 

required).  

(10 marks) 

  

(b) Give two (2) functions of the distributor on the evaporator.    

            (3 marks) 

(c) Describe how you can improve the flow of refrigerant in the distributor? 

  (2 marks) 

 

Question 4 

 

 

(a) Explain in detail the function and working principles of thermostatic expansion valve 

(TXV) in a refrigeration system. State the formula for suction and discharge 

superheat.  

(10 marks) 

 

 

(b) Explain briefly the importance of performance data of a product from manufacturer. 

 

            (5 marks) 
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SECTION B (40 MARKS) 

 

INSTRUCTION: Answer only TWO questions 

Please use the answer booklet provided. 

 

 Question 5 

 

a) In countries where there is frequent rainfall, what range of temperature is regarded 

as Low ambient air temperature entering condenser? 

 (2 marks) 

b) What is the significance of low ambient on the HVAC system? 

 (2 marks) 

c) Name two methods of controlling pressure head during low ambient. 

 (6 marks) 

d) Explain one of the methods in (c).  

          (10 marks) 

Question 6 

 

Refer to Figure Q6, explain the major differences between the four pictures (sections) in 

term of type of refrigerant, TD value, room temperature and pressure.  

(20 marks) 
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Walk-in Refrigerator R22
Medium Temp

Reach-in Freezer R404A
Low Temp

Reach-in Refrigerator R22 
Medium Temp

Walk-in Freezer R404A Low 

Temp

30º

TD=10º

35º -15º

TD=10º

-10º

30º

TD=20º

40º -10º

TD=20º

0º

49 
psig

25º

16 
psig

-20º

43
psig

20º

16 
psig

-20º

H=85% H=N/A

H=65% H=N/A

Commercial Refrigeration Evaporators

 

Figure Q6: Commercial refrigeration Evaporator (Temperature oF) 
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Question 7 

 

Referring to Appendix 1, 2 and 3, select a suitable model of an evaporator for the given  

application: 

 

Given:  

Required capacity   Q = 28000 W 

Air inlet temperature   tA1 = +2 oC 

Evaporating temperature  te = - 8 oC 

Refrigerant     = R22 

Coil with coated fin 

 

You are asked to find: 

 

a) DT1            ( 1 mark) 

  

b) Wet coil factor           ( 1 mark)  

 

c) Correction factor for temperature difference       ( 1 mark)  

 

d) Refrigerant factor          ( 1 mark) 

 

e) Fin material factor          ( 1 mark)  

 

f) Calculate required capacity      ( 10 marks)  

 

g) Select an appropriate evaporator model      ( 5 marks)  

 

 

END OF QUESTION 
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APPENDIX 1 
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APPENDIX 2 
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APPENDIX 3 
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