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A STuDY ON THE USE OF

STIRLING COOLER IN AIR
CONDITIONING APPLICATIONS

ABSTRACT

This paper describes the design concept and thermodynamic analysis of the
Stirling cooler. Based on the reverse operation of the Stirling engine, a Stirling
cooler is investigated for the air conditioning application in the present study.
The cooler is of a beta-type with 50 W cooling capacity. The design conditions
are air-charged operation with the maximum pressure of 0.70 MPa, 1000 rpm
maximum speed and the cold-end temperature of -5 to 20 °C. The cooler is
evaluated for the cooling capacity and the COP under different pressure,
running speed and cold-end temperature. At the design cold/warm-end
temperature of 5/31 °C, the maximum cooling capacity is 45.1 W at 0.70 MPa
charged pressure. The cooling capacity was observed to increase with the
increased pressure and decreased cold/warm-end temperature difference.
The cooling capacity of the cooler is predicted quite accurately using an
empirical relationship. In terms of the dimensionless cooling capacity, this
cooler performed at comparable performance with other studies. The results
from the present study demonstrate that, in the smaller scale of cooling
capacity such as in mobile air conditioning, the Stirling cooler can prove to be
a viable alternative to the vapor compression system.
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stirling, air conditioning, cooling capacity
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