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Enrollment No: _______________________         Exam Seat No:_______________________ 

C.U.SHAH UNIVERSITY 
Summer Examination-2018 

 

Subject Name: Vehicle Refrigeration and Air Conditioning 
 

Subject Code: 4TE07VRA1      Branch: B.Tech (Automobile) 

    

Semester: 7         Date: 22/03/2018   Time: 10:30 To 01:30              Marks: 70 

 

Instructions: 

(1) Use of Programmable calculator & any other electronic instrument is prohibited. 
(2) Instructions written on main answer book are strictly to be obeyed. 
(3) Draw neat diagrams and figures (if necessary) at right places. 
(4) Assume suitable data if needed. 

 
Q-1  Attempt the following questions: 

 
(14)  

 (a) Why air conditioning is required in vehicle? (1) 

 
(b) 

What is the effect of sub-cooling on the performance of vapour compression 

refrigeration system? 
(1) 

 (c) Define: “Absolute humidity” (1) 
 (d) What is defrosting? (1) 
 

(e) 
Write the chemical formulae for R-22.refrigerant: 

 
(1) 

 (f) Define Relative Humidity (1) 
 (g) Name the refrigerants used in cold-storage-100 TR. (1) 
 (h) What is effective room sensible heat factor? (1) 
 (i) State the principles of Air Distribution. (1) 
 (j) What is Refrigerating effect? (1) 
 (k) What is Global Radiation? (1) 
 (l) State different types of compressors used in refrigerators. (1) 
 (m) Why grill is necessary? (1) 
 (n) What is the condition for human comfort? (1) 

Attempt any four questions from Q-2 to Q-8 

Q-2  Attempt all questions (14) 

 (a) State the factor that should be taken while selecting the system of air 

conditioning. 
(03) 

 (b) Explain the objectives of Air Routing & Temperature Control. (04) 

 (c) Explain simple vapour compression with neat diagram. (07) 

    

Q-3  Attempt all questions (14) 

 (a) The humidity ratio of atmospheric air at 28 °C dry bulb temperature and 760 mm 

of Hg is 0.016 Kg per Kg of dry air.  

Determine: 

1. Partial pressure of water vapour  

2. Relative humidity 

3. Dew point Temperature  

(07) 
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4. Specific enthalpy 

5. Vapour Density 

 (b) Explain in brief the following : 

(1) Filters 

(2) Humidifiers used in air conditioning systems. 

(07) 

    

Q-4  Attempt all questions (14) 

 (a) A cold storage plant is required to store 20 tonnes of fish. The fish is supplied at a 

temperature of 30°C. The specific heat of fish above freezing point is 2.93 kJ/kg 

K. The specific heat offish below freezing point is 1.26 kJ/kg K. The fish is 

stored in cold storage which is maintained at – 8oC. The freezing point of fish is 

– 4°C. The latent heat of fish is 235 kJ/kg. If the plant requires 75 kW to drive it, 

find 

(a) The capacity of the plant, and 

(b) Time taken to achieve cooling. 

Assume actual C.O.P. of the plant as 0.3 of the Carnot C.O.P. 

(12) 

 (b) What do you understand by „cryogenics‟? (02) 

    

Q-5  Attempt all questions (14) 

 (a) Name three refrigerants that are commonly used in commercial refrigerants. 

Discuss their relative merits and demerits. 
(06) 

 (b) Explain Bell column cycle on P-V and T-S. List process involved. (06) 

 (c) What is the difference between a refrigerator and a heat pump? (02) 

    

Q-6  Attempt all questions (14) 

 (a) A rectangular section 60 × 40 cm size made of sheet metal is used to carry 100 

m
3
/min of air having a density of 1.2 kg/m

3
. Find the equipment diameter of 

circular duct if  

(a) Quantity carried if same in both the cases,  

(b) If the same velocity in both cases if same. 

 Also find the pressure loss per 100 meter length of duct. 

Take f = 0.015for sheet metal. 

(07) 

 (b) List the sources of sensible and latent heat gain in a Sedan car? (04) 

 (c) What are the factors that affect the heat transfer capacity of an evaporator?   (03) 

    

Q-7  Attempt all questions (14) 

 (a) Explain Boot-strap air evaporative cooling system with neat diagram. (06) 

 (b) What are different methods used for design of the ducts and explain any one. (06) 

 (c) What is aspect ratio? How does it effect on the performance of air conditioning? (02) 

    

Q-8  Attempt all questions (14) 

 (a) Explain in brief testing, diagnosis and trouble shooting of automobile air 

conditioning system. 
(06) 

 (b) Explain automobile air cooling system with neat sketch. (06) 

 (c) Draw a neat sketch of Induced Draft Cooling Towers. (02) 

 


