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Design and Development of an Automotive Air Conditioning

Demonstration Kit
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Abstract

This research aims to design and develop a demonstration unit for an automotive air
conditioning system, evaluate its efficiency, measure the relative humidity within the cooling
chamber, and assess expert satisfaction with the unit. The study involved two groups of
participants: three experts and ten second-year undergraduate students. The research
instruments included a quality assessment form and a satisfaction evaluation form for the
demonstration unit. The data were analyzed using the mean and standard deviation.

The findings indicate that the demonstration unit is highly suitable in both design and
functionality. The mean score for design was 4.49 with a standard deviation of 0.60, while the
mean score for functionality was 4.71 with a standard deviation of 0.41. The overall mean
score was 4.60, with a standard deviation of 0.50. Experimental results showed that the air
conditioning system operates efficiently, with stable high and low pressure, and appropriate
temperature and enthalpy values. The evaporator and condenser temperatures varied
according to system operation principles. The cooling performance, reflected in an average
Coefficient of Performance (COPg) of 4.677, indicated good efficiency in heat transfer and
compressor operation. User satisfaction with the demonstration unit was high, with an overall
mean score of 4.60 and a standard deviation of 0.50. The highest satisfaction score was in
overall functionality, with a mean of 4.71 and a standard deviation of 0.41, while the lowest
satisfaction score was in design, with a mean of 4.49 and a standard deviation of 0.60. In
conclusion, the developed demonstration unit was found to be suitable in both design and
functionality, with efficient system performance and a high level of user satisfaction. However,

improvements in design could further enhance usability and effectiveness.

Keywords : Performance of the Automotive Air Conditioning Demonstration Unit
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