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The regenerative air cooling system 

The regenerative air cooling system is shown in Figure inserted below. It is a modification 

of a simple air cooling system with the addition of a regenerative heat exchanger. The high 

pressure and high temperature air from the main compressor is first cooled by the ram air in 

the heat exchanger. The air is further cooled in the regenerative heat exchanger with a 

portion of the air bled after expansion in the cooling turbine. This type of cooling system is 

used for supersonic aircrafts and rockets. 

 

The T-s diagram for the regenerative air cooling system is shown in Figure inserted below. 

The various processes are as follows: 
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Problem. 2: A regenerative air cooling system is used for an air plane to take 20 tonnes of 

refrigeration load. The ambient air at pressure 0.8 bar and temperature 10°C is rammed 

isentropically till the pressure rises to 1.2 bar. The air bled off the main compressor at 4.5 

bar is cooled by the ram air in the heat exchanger whose effectiveness is 60%. The air from 

the heat exchanger is further cooled to 60°C in the regenerative heat exchanger with a 

portion of the air bled after expansion in the cooling turbine. The cabin is to be maintained 

at a temperature of 25°C and a pressure of 1 bar. If the isentropic efficiencies of the 

compressor and turbine are 90% and 80% respectively, find : 

1. Mass of the air bled from cooling turbine to be used for regenerative cooling ; 

2. Power required for maintaining the cabin at the required condition ; and 

3. C.O.P. of the system. 
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Assume the temperature of air leaving to atmosphere from the regenerative heat exchanger 

as 100°C. 
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