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With the rapid development of Information and Communications Technology
(ICT) industries, the needs for Data Centers (DCs) has grown steadily. So electricity
consumption by DCs is increasing. The DC is a room consisting of a large number of
ICT devices, e.g. servers, storage systems, routers. The main function of the devices
installed in DCs is to process, store, and transmit information. The temperature of the
heat generated by the servers is about 35-80 °C. This heat requires 40% more of the
air conditioning power to maintain the temperature and humidity in the data center at
the level recommended by ASHRAE TC 9.9 Guideline. So an alternative air conditioning
system that utilizes the heat generated while consumes less energy was examined in
the thesis. This study investigated numerically the annual energy saving potential and
system performance of a liquid-desiccant dehumidification and evaporative cooling-
assisted air-conditioning system in a DC. The DC room size is 4.80x13.10x4.24 m?>. The
simulation was performed using TRNSYS version 17. The target room temperature and
relative humidity is 23-27 °C and 50-60%, respectively. The dehumidification process
is powered by waste heat from the severs in the DC. Various numbers of an Indirect
Evaporative Cooler (IEC) and 71-kW chiller were simulated. It was found that a system
with 3 chillers and 3 IECs is the most energy efficient option. Its energy consumption
is 29.84% less compared with the system with 3 chillers. This can save as much as
440,000 Baht per year when the cost of electricity is 3.90 Baht/kWh. Its payback period
is 5 years and 10 months for a 10-year project. Additionally, this option (3 chillers and
3 IECs) can maintain the desired room air conditions temperature all over the year.
Although, the room air humidity is slightly above the target but still in accordance with

the ASHRAE TC 9.9 Guideline.
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