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ABSTRACT

In this research, theoretical analysis and experimental investigation of a hybrid
compressor and ejector refrigeration system for automotive air conditioning
application will be performed. The hybrid system will be designed and built so that it
can be operated with waste heat from exhaust gas of automobiles. The system uses
R134a as working fluid for a conventional vapor compression cycle (low pressure
cycle) and R141b for an ejector refrigeration cycle (high pressure cycle). The system
has a rated cooling capacity of 2-3.5 kW. The operating conditions will be chosen
accordingly as, generator temperature between 80°C and 100°C, condenser
temperature between 30°C and 40°C, and evaporator temperature between 0°C and
15°C. This research aims to improve and optimized the COP of the hybrid system over
that obtained from a conventional vapor-compression refrigeration cycle. It is found
from this study that the hybrid compressor and ejector refrigeration system provided
higher cooling capacity and higher compressor’s power input when operating with
higher compressor’s speed. The automotive air conditioning system using the hybrid
refrigeration cycles resulted in the decrease of energy consumption about 20% and
the increase of COP about 10% to 20% compared to the conventional vapor-

compression system..
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