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Abstract

The work presents a numerical and experimental study of the thermal and
electrical behavior of the hybrid domestic refrigerator that combines
thermoelectric and vapor compression technologies. The hybrid refrigerator has
three compartments, one of them is cooled by thermoelectric cooling system. The
prototype experimental is designed and tested under local conditions. On the
other hand, a mathematical model created by using Simulink/matlab, to simulate
performance of the hybrid refrigerator and then, study effect of varying a several
variables on the thermal and electrical performance of the hybrid refrigerator, as
supplied voltage and the thermal resistance of heat sink -hot side of
thermoelectric refrigerator, in addition, to vary supplied voltage of vapor
compression refrigerator. A comparison study between the numerical and
experimental results was performed. it showed a good agreement. However, the
predicted results by the mathematical model showed decreasing the coefficient of
performance of the thermoelectric refrigerator with increase the supplied voltage
or thermal resistance of hot side of thermoelectric refrigerator. Also, the results
showed the increase the supplied voltage to vapor compression leads to decrease
interior temperature of the freezer and saving compartments of the hybrid
refrigerator.

Keywords: Modelling, Performance, Household hybrid, Compression, Peltier.



