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Comparisons on the Predictive Chiller Power Models for a Water-Cooled Air
Conditioning System in an Existing Building:

Krom Luang Naradhiwas Rajanagarinda Learning Center Case Study
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Abstract

Generally, each equipment in a chiller plant is set the operating conditions at a constant value in order
to satisfy the design conditions, which must meet the peak cooling load of the building. In the existing building,
however, the water chiller mostly works at the partial cooling loads. Therefore, appropriately controlling the
independent variables, e.g. temperatures of condenser water and chilled water, has a potential to save the
chiller power consumption at the partial loads. This research aims to evaluate the performance of four
predictive chiller power models using with the water-cooled air conditioning system of Krom Luang Naradhiwas
Rajanagarinda Learning Center in Thammasat University, Rangsit center for future design of the component-
based control system for saving the energy. The models are 1) Gordon-Ng model, 2) DOE-2 model, 3) ASHRAE
model, and 4) Bi-quadratic regression model (BQ), and 5) Bruan model. The coefficients in each model are
obtained from utilizing the measured datasets, e.¢. chiller power, temperatures of condenser water and chilled

water, and cooling load, recorded by the building automation system at various real operating conditions of
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the chiller, and analyzing the multivariate regression method. Reliabilities in each model are compared with

the measured data and statistical values, e.g. coefficient of determination (R-square), mean absolute error (MAE),

coefficient of variation (CV). The details of models and comparisons are presented in this paper.

Keywords: Predictive model; Chiller power consumption; Water-cooled air conditioning system; Existing building.
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