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CHAPTER SEVEN  

Air Refrigeration Systems 

Merits and demerits of air refrigeration systems explained 

 

------------------------------------------------------------------------------------------------------------- 

Methods of air refrigeration systems  

 

Now, let us discuss mathematically the above mentioned systems from thermodynamics 

view; 
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Simple air cooling systems  
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1. Ramming Process 
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2. Compression process 

 

 

3. Cooling process 

 

4. Expansion process 

 

5. Refrigeration process 
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Problem 1: A simple air cooled system is used for an aeroplane having a load of 10 tonnes. 

The atmospheric pressure and temperature are 0.9 bar and 10°C respectively. The pressure 

increases to 1.013 bar due to ramming. The temperature of the air is reduced by 50°C the 

heat exchanger. The pressure in the cabin is 1.01 bar and the temperature of air leaving the 

cabin is 25°C. Determine:  

1. Power required to take the load of cooling in the cabin; and 

2. C.O.P. of the system. Assume that all the expansions and compressions are isentropic. 

The pressure of air compressed air is 3.5 bar. 
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Problem 2: An aircraft refrigeration plant has to handle a cabin load of 30 tonnes. The 

atmospheric temperature is 17°C. The atmospheric air is compressed to a pressure of 0.95 

bar and temperature of 30°C due to ram action. This air is then further compressed in a 

compressor to 4.75 bar, cooled in a heat exchanger to 67°C, expanded in a turbine to 1 bar 

pressure an. supplied to the cabin. The air leaves the cabin at a temperature of 27°C. The 

isentropic efficiencies of both compressor and turbine are 0.9. Calculate the mass of air 

circulated per minute and the C.O.P. For air, CP = 1.004 kJ/kg K and CP/Cv = 1.4 
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Problem 3: the cockpit of a jet plane flying at a speed of 1200 km/h is to be cooled by a 

simple air cooling system. The cock pit is to be maintained at 25°C and the pressure in the 

cock pet is 1 bar. The ambient air pressure and temperature are 0.85 bar and 30°C. The other 

data available is as follows: 

Cock-pit cooling load= 10 TR; Main compressor pressure ratio = 4; Ram efficiency=90%. 

Temperature of air leaving the heat exchanger and entering the cooling turbine = 60 °C: 

pressure drop in the heat exchanger = 0.5 bar; Pressure loss between the cooler turbine and 

cockpit = 0.2 bar. 

Assuming the isentropic efficiencies of main compressor and cooler turbine as 80%, find 

the quantity of air passed through the cooling turbine and C.0.P. of the system. Take 𝛾 = 1.4 

and Cp=1 kJ/kg.K 
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