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Building energy management for reducing the electricity demand of air conditioning
systems in prototype building at the University of Phayao
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Abstract

This research aims to reduce electricity demand of air conditioning systems in the summer period using a Building
Energy Management System (BEMS) cooperating with Chilled Water Thermal Storage (CWTS). Initially, the potential
and energy consumption pattern of the building in the University of Phayao were evaluated. The CWTS and the
control system, which used the actual cooling load in the area as a feedback, were designed based on the initial
results and implemented with the existing split type air conditioning system. The results show that the peak demand
(PD) occurs during 1.30-2.30 p.m. and the design system can reduce the electricity demand of that period by 26.09
W/m? (35.10%) of the peak demand, which is higher than expectation in design criteria of 20%. In addition, the
system with the actual cooling load feedback control system can effectively be reduced to 15.20 Wh/m? or 13.16% of

the electricity consumption in the area.
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The study can be included in appropriate energy management design with CTWTS and can be implemented

with the existing split type air conditioning system. In further study, the efficiency of the energy management will be

improved by use of high Coefficient Of Performance (COP) equipment and a controller design based on Demand

Response (DR) combined with the photovoltaic (PV) system.
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Figure 8 Compare the use of electricity demand before
(Day 1) and after the CWTS test
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energy reduction in air
conditioning systems
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