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Abstract

Abstract/Introduction: This article presents a technical study and Cost-Effectiveness Analysis Inverter
Installation for cooling water Pumps of Chiller machines at the 50th Anniversary Chalermprakiat Building,
Faculty of Dentistry, Mahidol University. Currently, the building utilizes a large-scale centralized air
conditioning system use cooling towers for Chiller machines heat rejection. The system employs a 100-
horsepower (75 kW) motor, which operates for an average of 13 hours per day. This results in an annual
energy consumption of 352,872 kWh, totaling 1,654,969.68 THB in electricity costs per year. Presently, the
water-cooled system operates at full-load capacity continuously, exceeding the actual cooling requirements.
This continuous full-load operation leads to significant energy waste and overall system inefficiency.
| To address the aforementioned issues, a study was conducted to design and implement inverter
system for the chiller unit’s cooling water pump motors. Following the installation, the annual electrical
energy consumption was recorded at 176,904 kWh, equivalent to an operating cost of 829,679.76 THB per
year. The implementation resulted in a significant energy reduction of 175968 kWh per year, saving
approximately 825,289.92 THB annually, which represents a 49.87% improvement in energy efficiency. With
a total investment of 1,364,250 THB for the inverter system, the project demonstrates strong financial viability
with a payback period of only 1.7 years. The installation of Variable Frequency Drive (VFD) inverters
significantly reduces the electrical energy consumption of the air conditioning system, leading to a direct
decrease in environmental impact. Furthermore, this initiative enhances the organization’s corporate image
as an environmentally conscious entity. Such improvements are strictly aligned with the corporate energy
management policy and environmental goals, fostering sustainable development and long-term operational

- excellence.
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