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INSTRUCTIONS TO CANDIDATES  
 

 

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. 
 

 

 
 

THERE ARE 9 PAGES OF QUESTIONS, EXCLUDING THIS PAGE. 
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SECTION A (60 MARKS) 

 

INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

 Question 1 

 

Given are space and evaporator temperatures as stated below. 

  

Space temperature: - 10, 35, 0, 40, 75 (oF) 

Evaporator temperature: - 20, 25, - 20, 20, 40 (oF)  

 

Referring to Table Q1, complete the table by following the instructions below: 

 

(a) Choose a correct value of space and evaporator temperatures for each type of 

refrigeration.  

(10 marks)     

(b) Calculate for value of evaporator TD for each type of refrigeration.  

 (5 marks) 

 

Table Q1: Design room and evaporating temperatures 

 

TYPE OF 

REFRIGERATION 

SPACE (ROOM) 

TEMPERATURE (
o
F) 

EVAPORATOR 

TEMPERATURE(
o
F) 

EVAPORATOR 

TD 

Air conditioning 
   

Reach - in 

Refrigerator 

   

Reach-in 

Freezer 

   

Walk-in 

Refrigerator 

   

Walk-in Freezer    
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Question 2 

 

There are some aspects to be considered prior installation of air conditioning unit. The 

questions below help you to determine the customer requirement, type of unit to be 

ordered and method of installation. Answer the following questions: 

 

(a) List down two (2) possible types of system to be selected. 

  (2 marks) 

(b) List down three (3) possible types of an air conditioner unit to be installed.  

            (3 marks) 

(c) List down four (4) possible orientations or positions of unit to be installed 

  (4 marks) 

(d) Show your installation of chilled water cooling coil complete with all accessories. 

Sketch is required.         

  (6 marks) 

 

 

Question 3 

 

 

 

Figure Q3: A cross sectional drawing of a distributor. 

 

(a) An example of a distributor as shown in figure Q3. Draw a distributor on an 

evaporator. Your sketch drawing must base on the evaporator coil characteristic 

which it has 3 rows, 3 circuits and 3 inlets and outlets. (Sketching and labeling for 

every part are required).  

(10 marks) 

  

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

            (3 marks) 

(c) How to improve the flow of refrigerant in the distributor. 

  (2 marks) 
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Question 4 

 

Refer to Figure Q4, answer the following questions: 

 

(a) Find a value of condenser split for each condenser coils.  

 (5 marks) 

 

(b) Which condenser coil is more efficient and explain one (1) reason.  

          (10 marks) 

 

 

Air Cooled Condensers & Condenser splits

125º

95º

95º

243 psig

278 psig

115º

Condenser A

Condenser B
 

 

Figure Q4 
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SECTION B (40 MARKS) 

 

INSTRUCTION: Answer only TWO questions 

Please use the answer booklet provided. 

 

 

 Question 5 

 

A cold store has a refrigeration load of 145000 Btu/h with air on to the cooler at -20ºF and 

evaporating R-22 at -32ºF. Four fins per inch are required. The anticipated frosting is very 

heavy due to a high service load; electric defrost is required. The store is 100 ft long X 40 ft 

wide X 20 ft high. Referring to Figure Q5.1 and Q5.2, answer the following: 

 

(a) Find a correction factor.           (5 marks) 

(b) Calculate total cooling capacity.      (10 marks) 

(c) Select a suitable model of cooler.           (5 marks) 

 

 

Figure Q5a: Duty capacity correction factor 
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Figure Q5b: Capacities for floor mounted cooler 
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Question 6 

  

Select a suitable model of a thermal static expansion valve (TXV) for the following 

application. Refer to information given, table Q6a and Q6b, show the formula, calculation 

and selection.          

Refrigerant = R404A  

Required valve connection = solder, angleway. 

Evaporator capacity Qe = 13kW 

Evaporating temperature, Te = -10oC (≈ Pe = 3.6 bar) 

Condensing temperature, Tc = 36oC (≈ Pc = 13.9 bar) 

Evaporator with six sections. 

Size and length of liquid line, diameter ½ inch, Length = 25 m. 

Since the evaporator is placed 12 m higher than the receiver, h = 12 m. 

 

GIVEN: 
 
 

(1) Pressure drop ∆p1 in the liquid line. For example: ∆p1≈0.1 bar 

(2) The assumed pressure drop, p2, in filter drier,sight glass, manual shut-off  

      valve and pipe bends: ∆p2 ≈ 0.2 bar. 

(3) Find ∆p3, in the vertical liquid line. 

(4) Pressure drop ∆p4 in the liquid distributor: ∆p4 ≈0.5 bar 

(5) Pressure drop ∆p5 in the distributor tubes: ∆p5 ≈ 0.5 bar 

 

 
You are asked to answer the following questions: 
 

(a) Find pressure drop p3.       

(2 marks) 

(b) Total pressure drop across expansion valve     

(5 marks) 

(c) Calculate capacity of TXV                                 

(8 marks) 

(d) Select a suitable model of TXV.                        

(5 marks) 
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Table Q6a: Pressure drop 

 

 

 

Table Q6b: TXV selection table  
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Question 7 

 

Refer to figure Q7a and Q7b. Select an Air Handling Unit model and size (length, width and 

height) for the following application:       

(20 marks) 

Given:  

(1) Application  = general office 

(2) Cooling Capacity = 110 kW  

(3) K   = 25 mm casing thickness 

(4) Section of equipment = High velocity filter, Mixing Box (MXB), Low velocity filter,     

                                            Access panel, Coil and Fan. 

      (5) Equipment type = Horizontal unit. 

 

Figure Q7a: Unit configuration 
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Figure Q7b: Dimension of units 
 
 

END OF QUESTION 
 


