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Long-term Temperature Response Simulation of a Solar Seasonal Thermal Storage Water Tank
Shi Sanbo  Xu Wenming
( Guizhou Zhongkun Energy Technology Development Co., Ltd, Tongren, 554300 )

[ Abstract]  Against the background of low-carbon transformation in buildings and the increasing demand for renewable energy
heating, solar heating systems face a temporal mismatch between surplus heat in the non-heating season and insufficient heat in the
heating season. Seasonal thermal storage in water tanks can store solar heat collected during the non-heating season for later use in
the heating season, but its performance is affected by temperature stratification inside the tank and long-term temperature
attenuation. In this study, a long-term thermal storage water tank in the solar seasonal thermal storage and heating project of
Lanzhou University of Technology was taken as the research object. Measured operating data were used to analyze the tank
temperature variations during different annual operation stages, and a one-dimensional multi-node model was established to
simulate the vertical temperature response during the charging period. From April 8 to April 30, the top temperature increased from
approximately 42.7°C to 62.6°C, while the bottom temperature remained around 20 °C . During the whole-tank circulation heat
collection stage, heat was gradually transferred to the middle and lower parts of the tank, and the top and bottom temperatures
reached approximately 84.2°C and 78.7 °C, respectively, on October 26. During the heating stage, the tank temperature decreased
as a whole. The model can reflect the main temperature variation characteristics during the charging period and provide a reference
for the long-term operation analysis of similar projects.
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Table 1 Annual operation stages of thermal storage water tank
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Fig.2 Comparison between measured and simulated temperatures of the thermal storage tank
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Fig.3 One-dimensional temperature distribution of the water tank under different operation stages
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