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Please check that this examination paper consists of TEN (10) pages of printed 
material before you begin the examination. 
 
[Sila pastikan bahawa kertas peperiksaan ini mengandungi SEPULUH (10) muka 
surat yang bercetak sebelum anda memulakan peperiksaan ini.] 
 
Instructions: Answer ALL FOUR (4) questions. 
 
[Arahan: Jawab EMPAT (4) soalan] 
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1.  (a) Identify the refrigerants and fill up the blank boxes. 
 

ASHRAE 
Number 

Chemical Name Molecular Formula Type 

 Trichlorotetrafluoropropane C3HF4Cl3 Halocarbon 
R600a Isobutane CH(CH3)2CH3  
 1,2-Difluoroethane C2H4F2 Halocarbon 
 Chlorofluoromethane CH2FCl Halocarbon 
R401A R-22/152a/124 53±2% CHClF2  

13+0.5,-1.5% C2H4F2  
34±1% C2HF4Cl 

 

R704 Helium He  
  

(30 marks) 
 

(b) As an engineer, you are assigned to design a refrigeration system using 
vapour compression cycle with refrigerant R717 that able to cool down to -
15°C. The system will be installed at a place with the outdoor temperature 
at 12°C in spring, 45°C in summer, 25°C in fall and 6°C in winter. 

  
(i) What is the maximum required pressure at the evaporator and 

minimum required pressure at the condenser of the refrigeration 
system in order to fulfil the design requirements?   

 
(10 marks) 

 
If the energy consumption by the compressor during summer is 25 kW, 
and the compressor efficiency is 90%, calculate:  
 
(ii) refrigerating effect,  

(10 marks) 
(iii)  refrigerant mass flow rate,  

(30 marks) 
(iv) refrigerating capacity, and 

(10 marks) 
(v) Coefficient of Performance (COP) of the system. 

(10 marks) 
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2.  (a) An air cooler has the efficiency of 80%, and the given ambient conditions 

are 33°C and 67% of relative humidity, calculate: 
 

(i) Output air temperature, and 
(ii) Output air relative humidity 

(30 marks) 
 

(b) A frozen food factory is equipped with a vapour absorption refrigeration 
system, the generator, condenser, evaporator, and absorber of the 
refrigeration system operate at the temperatures of 110°C, 40°C, -15°C 
and 30°C, respectively. The mass flow rate at the pump is 0.2 kg/s. 
Calculate: 

 
(i)     The absorbent concentration at absorber and generator  

(10 marks) 
(ii)     Both mass flow rates from the generator   

(20 marks) 
(iii) Cooling capacity of the system  

(10 marks) 
(iv) Energy input to the system 

(20 marks) 
(v)     COP of the system  

(10 marks) 
 
 
3. (a) Describe briefly with the aid of schematic diagram, the main components 

of typical central air conditioning system in Malaysia.  
 

(30 marks) 
 

(b) A multipurpose hall of 7 m height as shown in Figure Q3b, is proposed to 
be built at USM to accommodate 500 peoples. Assume ambient 
temperature to be 32°C and hall temperature to be 25°C. The south wall is 
a double-layer glass with no shading. Coefficient of overall heat transfer 
for walls/roof is U= 0.64W/m2K and lighting requirement is 20 W/m2 of 
floor area (18W Fluorescent lamps). You MUST consider suitable 
equipment (Personal Computer, projector, etc.) in the hall. Use the data in 
Table Q3 for your calculations and make all the necessary assumptions. 
Calculate the peak gained heat and SHF in the hall. 

 
 (70 marks) 
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Figure Q3b 

 
 

Table Q3b 

 
 
 
4. [a] Describe briefly the reducing trunk duct system and provide ONE (1) 

advantage and disadvantage. 
  (30 marks) 
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(b) An air conditioning system is designed to maintain temperature of 25ºC 
and relative humidity of 50% in a room.  The outside air is at a 
temperature of 32ºC and relative humidity of 80%. The cooling load of the 
room is 15 kW sensible heat gain and 3 kW latent heat gain. The fresh air 
supply is 20% by mass. Temperature of the cold air to the room is 15oC. 
Assume that the cooling coil efficiency is 80% and neglect the effect of the 
fan. 

 
(i)  Plot the process on the provided psychrometric chart and submit the 

chart with your answer sheets.  
(10 marks) 

 
Calculate: 
(ii) Actual flow rate of air supply to the room 
(iii) Refrigeration capacity of the cooling coil in ton refrigeration (TR) 
(iv) Heating capacity of the re-heater 

 
(60 marks) 
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Appendix A – Ammonia Properties Tables 

 

 

 

 

 

 

 

 

 

 



SULIT - 7 - EME431 

SULIT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SULIT - 8 - EME431 

SULIT 

Appendix B – Psychrometric Chart 
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Appendix C – Enthalpy Concentration for Ammonia Water Solution 
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