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Abstract

7-Eleven is a convenience store chain with several thousand stores in Thailand. Space cooling is
essential for maintaining thermal comfort in the stores. The conventional vapor-compression air-
conditioning system is commonly used in the stores, although it is not the energy-saving and eco-
friendly option. On the other hand, the absorption cooling technology needs less electrical power
and is eco-friendly relatively. However, this technology is thermally activated. To make the
absorption cooling be a viable cooling option for 7-Eleven stores, it is needed to find a

convenient-and-economic heat source. In this study, TRNSYS program is used to model the
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operation of an absorption air-conditioning system driven by an electrical heater for a typical 100-

m’ 7-Eleven store in Thailand. The simulation period is one whole year with time-step of 2

minutes. It was observed that the optimal size of the cold-water tank is 400 Litresand the optimal

power of the heater is 180 kW. Additionally, the simulations show that the annual average COP of

the absorption cooling and vapor-compression cooling are 0.7 and 3.65, respectively. It was also

found that the yearly energy consumption of the absorption cooling is 196,596 kW-hrhigher than

that of thevapor-compression cooling.

Keywords:absorption air-conditioning system; 7-Eleven, TRNSYS; electrical power consumption;

COP.
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