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T.Y. Diploma : Sem. VI  
[ME/PG/PT/MH/MI/FE/FG] 

Refrigeration and Air Conditioning 
Time : 3 Hrs.]                                        Prelim Question Paper           [Marks : 100 
 

Instructions : (1) All Questions are Compulsory. 
  (2) Answer each next main Question on a new page. 
  (3) Illustrate your answers with neat sketches wherever necessary. 
  (4) Figures to the right indicate full marks. 
   (5) Assume suitable data, if necessary. 
   (6) Use of Non-programmable Electronic Pocket Calculator is permissible. 
   (7) Mobile Phone, Pager and any other Electronic Communication devices are not permissible 

 in Examination Hall.  

  
 1. (a) Attempt any THREE of the following: [12]
  (i) Plot Reverse Carnot cycle on PV and TS diagram. Mention all the processes 

involved in the cycle. 
 

  (ii) State desirable properties of ideal refrigerant.  
  (iii) Compare primary and secondary refrigerant.  
  (iv) State Dalton’s law of partial pressure.   

   
1. (b) Attempt any ONE of the following: [6]
  (i) Explain with neat sketch ‘Thermostatic expansion valve’.  
  (ii) Explain with neat sketch ‘Ice Plant’.  

    
2. Attempt any TWO of the following : [16]
 (a) What is sensible and latent heat gain? List the sources of sensible and latent heat

gain in a restaurant. 
 (b) Represent a neat labelled T-S & P-H diagram for the following : 

(i) Wet refrigerant at the end of compression 
(ii) Dry and saturated refrigerant at the end of compression, also write C.O.P. 
 equations for the both conditions. 

 (c) Explain with neat sketch summer and winter Air-conditioning system. 

  
3. Attempt any FOUR of the following : [16]
 (a) Classify compressor. 
 (b) State advantages of multistaging in vapour compression system. 
 (c) Explain automobile air-conditioning systems. 
 (d) Differentiate ‘Open type’ and 'Hermetically sealed type' compressors. 
 (e) Name the refrigerant used in following : 

(i) Air-conditioner      (ii) Ice Plant    
(iii) Domestic refrigerator    (iv) Water cooler 

    
4. Attempt any FOUR of the following : [16]
 (a) Explain working principle of evaporative condenser with neat sketch ? 
 (b) State the classification of condenser used in refrigeration system ?    
 (c) Explain the concept of sensible heat factor and bypass factor with suitable sketches.
 (d) Explain working principle of evaporative condenser with neat sketch ? 
 (e) Explain the thermal exchange mechanism of human body with environment? 
 (f) Explain factors affecting human comfort? 
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5. Attempt any TWO of the following : [16]
 (a) Refrigeration system works on VCR system. 

Enthalpies at various points are given below : 
Compressor inlet = 1460 kJ/kg 
Compressor outlet = 1796 kJ/kg 
Inlet to expansion valve = 322 kJ/kg 
The refrigerant is superheated by 15 C before it enters the compressor and 
subcooled by 3 C before expansion. Show the cycle on PH and T-S chart. Find  
(i) COP (ii) Power required for 1 kg of refrigerant circulated/min. 

 (b) Explain with neat sketch the various losses in the duct? 
 (c) Draw a labeled sketch and explain working of window air conditioning system? 
   
6. Attempt any FOUR of the following : [16]
 (a) Draw schematic diagram of Bell-Coleman air refrigeration cycle with P-V and T-S 

diagram. 
 (b) What are the factors which need to be considered during design of car air conditioning? 

 (c) Explain working of dry expansion type chillers with sketch. 
 (d) What is need of multistaging? State limitations of it. 
 (e) Air at 25C WBT 25% RH is to be conditioned to 22C. DBT and 11 gm / kg d.a. 

specific humidity. Determine heat transfer per kg of dry air referring the 
psychrometric chart. Represent the process on chart by sketch. 
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