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24 PLR: Part Load Ratio

% AHU: Air Handling Unit

26 FCU: Fan Coil Unit

27 Qcl: Cooling Load

2 GWP: Global Warming Potential
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31':Water-Cooled Chiller (WCC)

32 : Air-Cooled Chiller (ACC)

33:Heating, Ventilation, and Air Conditioning (HVAC)
34 :Evaporator (Evap)

35 :Chilled Water Return Temperature (TCHWR)

36 :Condenser (Cond)
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Abstract

This study investigates the effect of chilled water supply temperature on the performance of water-
cooled and air-cooled vapor compression chillers and the cooling system of buildings. Since HVAC
systems account for a significant portion of building energy consumption, improving chiller
performance is essential for enhancing energy efficiency. In this research, a thermodynamic model
of the refrigeration cycle was developed and numerically simulated using the Engineering Equation
Solver (EES) software. The chilled water supply temperature, considered as the main independent
parameter, was varied from 5 to 12 °C, and its effects on the coefficient of performance (COP),
compressor power consumption, cooling capacity, and total system energy consumption were
evaluated. Furthermore, the performances of water-cooled and air-cooled chillers were compared
under different operating and climatic conditions. The results indicate that a controlled increase in
the chilled water supply temperature improves the coefficient of performance and reduces energy
consumption, provided that thermal comfort and cooling quality are maintained. In addition, water-
cooled chillers exhibited higher efficiency than air-cooled chillers due to more effective heat
rejection in the condenser. The findings of this study can be used to determine the optimum chilled
water supply temperature and to improve the energy efficiency of building cooling systems.

Keywords: air-cooled chiller, water-cooled chiller, EES, COP, compression chiller
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