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ABSTRACT 

Alternate temperature systems are widely used in environmental tests in which the 

refrigeration device consumes the most energy. In this paper, we present a thermodynamic 

analysis of modified designs of an alternate temperature system. The modified designs are based 

on three methods: cold storage, independent air ducts and multi-source cooling. The cold storage 

method converts part-load operation to full-load operation and the cold storage-based designs 

decrease the work (or energy) consumption and the equivalent size of the refrigeration device 

simultaneously. The cold storage and the multi-source cooling improve the performance 

significantly, while the independent air ducts only have weak effect on the performance. When the 

refrigerant and the single-phase coolant (coming from the cold storage unit) cool the circulated air 

together, optimal area allocation between the evaporator and the coolant heat exchanger exists. We 

also explain the factors that affect the degree of improvement in product designs.  
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