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ABSTRACT

This research work has used an ice thermal energy storage (ITES) in order to shift the
peak load of energy in the air-conditioning for the tested room. A technique of direct contact
evaporator has applied for the ITES cycle for test study and performance analysis.

The experiment consists of two refrigeration units. The first unit is the refrigeration for
water chiller. The unit has a semi-hermetic with. 5 tons cooling capacity compressor, a condenser,
a cooling-tower, an expansion valve and an e;raporator. The system supplies the base load of the
air-conditioning for the tested room. The second refrigeration unit is the ITES which coﬁsists of |
an open type compressor, a condenser, an expansion valve and a direct contact ice stofage which
also acts as an evaporator. This syétem has capacity approximately 2 tons of refrigeration which
to be used for supplying the cooling load during the peak period.

Mathematical models of each component in the water chiller and the ice storage has been
developed. The system simulations for the ITES and the chiller which used the ITES has been
carried out. For the ice storage system, it could be found that the coefficient of performance
(COP) depends on the compressor speed and the refrigerant mass flow rate. The coefficient of

performance of this system is about 3.5 at 0.055 kg/s refrigerant mass flow rate. The suitable of



compressor speed is 9.5 1ps. For the whole system when the ITES is assisted, a suitable
refrigerant flow rate for the chiller could be about 0.066-0.088 kg/s and the energy consumption
could be slightly saved. The electric cost could be saved about 34 % when the 56 % of load (10
kW) is divided to ITES since the peak load could be shifted to the off peak.





