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Development of a Prototype of an Ice Thermal
Energy Storage with Direct Contact Evaporator
T. Kiatsiriroat

Department of Mechanical Engineering, Chiang Mai University

Abstract

In this research, an ice thermal energy storage with direct contact
evaporator was built and has been studied by applying to an office located in Chiang
Mai University, Chiang Mai, Thailand. The system consists of two cycles, basic
chilled water cycle and ice storage cycle. From the collected experimental data, the
mathematical models for main components composing of compressor, condenser,
expansion valve, water chiller and direct contact evaporator are developed and the
system simulation is created. Evidently from the results, the simulation agrees well
with the experiment with 5% error.

The simulation shows the suitable conditions for operating the system at
0.06-0.08 kg/s of the refrigerant mass flow rate with full compressor speed for chilled
water cycle and at 0.08-0.09 kg/s of the refrigerant mass flow rate at compressor speed
of 9.5 rps. for ice storage cycle. The coefficient of performance (COP) of both cycles
on these conditions is approximately 3.1.

The simulation also indicates that the partial storage design system that
consists of 3.5 kW of chilled water system capacity and 14 kW of ice storage system
capacity is the best combination. Under this appropriate operating condition, the
system can shift 39.2% of peak electricity demand from on-peak to off-peak period.

Therefore, 32% of electricity charge are saved comparing to those of the conventional

system.
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