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ABSTRACT

This research investigates methodologies to estimate annual energy consumption and
performance of a water-cooled chiller used in typical commercial building by means of Integrated
Part Load Value (IPLV). The study was conducted using manufacturer specification of a VSD
centrifugal type water-cooled chiller with 2,000 tons of cooling capacity. A spread sheet
computer program was developed to calculate year-round energy performance in term of kW/ton
under Bangkok weather data. The hourly average weather data (dry-bulb and wet bulb
temperature) were utilized to setup entering condenser water temperature (EWT) and cooling load
capacity of the building, so that the hourly energy usage can be estimate following performance
specification of the chillers. The total chiller’s year-round energy usage (kWh) and cooling
energy (ton-h) can be evaluated to give average energy performance of the system in kW/ton. The
programing result was compared to the performance output using formula given by AHRI
Standard 550/590 at different conditions. The designated standard conditions given for the
formula to calculate IPLV (or kW/ton at standard condition) is developed based on commercial
building under weather condition in the USA. Accordingly, the AHRI formula provides kW/ton
value at much lower than that estimated by the program using Bangkok weather data which have

much higher operating environment temperature. The AHRI formula were also employed for
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load percentage distributions, which were claimed to comply to Bangkok operating condition
according to published literatures. The results still show much deviation from the program value.
It was found that the AHRI formula structure, though concise and easy to used, is quite limited
and not flexible enough to accommodate variation of building load characteristic and weather
condition of which these two parameters are independent to each other at some level.
Accordingly, computer program developed in this study can be utilized to estimate chiller’s
energy performance with more flexibility to take into account of varied weather conditions and

building load operations than AHRI formula.



