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Research on the Design Optimization and Operational Characteristics of
Building Water-based Thermal Storage System Driven by Photovoltaic Power Consumption
Min Xiaodan Rong Xiangyang Liu Xichen
( China Southwest Architectural Design and Research Institute Co., Ltd, Chengdu, 610041 )

[ Abstract ] Traditional design of water-based thermal storage system mainly focuses on economic optimization based on
peak-valley electricity price differences, without fully considering the characteristics of photovoltaic (PV) power generation and its
matching with building energy consumption. This paper explores the design optimization and operational characteristics of an
airport water-based thermal storage system driven by photovoltaic power consumption, using the T2 terminal of an Airport as a case
study. Firstly, the paper predicts the annual dynamic power generation of the airport's PV system, based on an analysis of the
climate characteristics and solar energy resources. Additionally, through on-site survey data from the existing T1 terminal, the paper
further estimates the annual energy consumption characteristics of the T2 terminal. Based on a matching analysis between
photovoltaic (PV) generation and building energy consumption, the self-consumption rate of PV electricity is only 55% in the
absence of any energy storage measures. To enhance the utilization of PV output, a design concept of “daytime cooling storage and
nighttime cooling release” is proposed, aiming to effectively absorb the surplus PV generation during the day while ensuring a

stable supply of cooling demand at night. The paper also discusses the configuration of the thermal storage system and operational
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strategies, and proposes a method for optimizing the thermal storage system’s capacity,which increased the annual average load

factor of the chilled-water storage unit to 79%. Under this configuration, the system could consume 242,500 kWh of PV electricity

annually, accounting for 7.3% of the total annual PV generation, thus providing technical support for the design of flexible energy

systems in buildings under the new energy structure.
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Table 7 Comparison of Equipment Capacity
Configuration between Water Cooling Storage and

Non-Water Cooling Storage Solutions
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Fig.15 Hourly Photovoltaic Power Utilization by the
Water Storage Cooling System
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