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Investigations on the Thermal Characteristics of
Heat-Storage Water Tank with Helical Coil under Different Operating Modes

Wu Lang Cao Xiaoling Zhou Xu Ren Jiacheng

( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract ]

Helical coil heat storage tanks are widely applied in solar heating, hot water supply, and other heat utilization

systems. The location of the helical coil affect the heat transfer characteristics of the tank. Most of the previous studies focused on

the single operation mode of the water tank. Works rarely discussed the thermal stratification and heat transfer characteristics of the

water tank with different helical coil positions under the various modes. In this study, a three-dimensional numerical model was

developed to compare and investigate the heat transfer characteristics of tanks with four different helical coil positions in different

modes. The results showed that the water tank with the helical coil in the lower part accumulates the highest heat storage of up to

24976 kI at the end of the heat storage, and the total applied thermal efficiency in a whole cycle is 97.75%. By the end of the SCAD

mode, the temperature difference between the hot and cold zones of all tanks reached 30°C.

[Keywords] Heat-storage water tank; Thermal stratification; Thermal characteristics; Thermal efficiency of storage and release
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Table 1 Physical parameters of water

Ytk 4

LA Cr(J/kgK) 4182

SR B/(W/(m-K)) 0.6
B FIH I/ (kg/(m-s)) 0.001003
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Table 2 Geometric parameters of the tank model
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D 250 113 320 95 10 420 1450
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Fig.5 Spatial variation of working fluid axial temperature
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