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Abstract 

A modified Lorenz-Mutzner refrigeration cycle with economizer heat exchanger was studied 

theoretically and experimentally. The system was charged with zeotropic mixed refrigerant 

(R290:R600a) in ratios (60:40). The theoretical part consists of building mathematical models for 

each component of the cycle and the estimation of mixed refrigerants properties. These models are 

implanted in the Engineering Equation Solver (EES) program. Experimentally a refrigerator-freezer 

system was built, the system consists of  a scroll type compressor, air cooled condenser, capillary 

tube, two evaporators one for cooling compartment and the other for freezing compartment, and an 

economizer heat exchanger. An energy and exergy analysis was performed on each individual 

component of the cycle. The experimental results show that the coefficient of performance was 

improved by 25% and refrigeration effect was increased by 11% as a direct effect of utilizing the 

economizer heat exchanger. Exergy analysis results show that the worst components cycle is capillary 

tube followed by compressor, economizer heat exchanger, cooling evaporator, freezing   evaporator, 

and condenser. 
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