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Abstract

Small air conditioning units are usually used for small and medium scale residential buildings.
Therefore, more energy efficiency and lower cost are needed along with reliable control for the
air conditioning units. This paper considers how the thermal performance can be improved,
when the water mist system is coupled with the air cooled conditioner as a pre-cool for
condenser inlet air to increase the cooling capacity, and decrease the compressor power
consumption. An experimental investigation has been carried out to study the thermal
performance of a water mist assisted air conditioner under ambient temperatures ranging from
20? to 52?. The influence of condenser and evaporator inlet air temperatures on the cooling
capacity and power consumption has been investigated and presented. The performance of
the entire air conditioning system is simulated by integrated the air conditioner model and water
mist model using the TRANSYS Simulation Program. The model is validated by real operating
data from the system. It has been found that due to the coupling of water mist with air cooled
condenser, the cooling capacity of the air-cooled air conditioner was increased by 17. 5%, and
the compressor power consumption was reduced by 15. 5% is achieved. It is concluded that
the application of water mist condenser inlet air pre-cooling could increase the COP by up to
37%, especially when the ambient relative humidity is low. Good agreement was obtained
between the experimental and simulated results for the performance of air conditioner.
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