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Analysis of Dynamic Characteristics of Solar Thermal Packed Bed
Exothermic Process

YUE Chen, WANG Shuo,XU Yang
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Abstract; In order to improve the problem that solar energy can not be continuously and stably output,
this paper studied the influence of flow rate and temperature of heat transfer fluid and the aspect ratio of
packed bed on the dynamic heat release characteristics of packed bed in the exothermic process by the
numerical simulation method. The results show that increasing the flow rate and temperature of heat trans-
fer fluid are the key parameters to improve the heat release rate, and increasing the aspect ratio is benefi-
cial to reduce the heat release rate under the calculation condition. When the inlet flow rate of heat trans-
fer fluid increases from 0. 000 5 m/s to 0.001 3 m/s, the average heat release rate of packed bed increa-
ses by 150% and the heat release time decreases by 54% , and the heat release density is not affected;
when the heat transfer fluid inlet temperature increases from 473 K to 513 K, the average heat release
rate of packed bed decreases by 32% , the heat release time increases by 34% , and the heat release den-
sity decreases by 6% ; when the aspect ratio of packed bed increases from 2. 32 to 8.33, the heat release
of packed bed is not changed, the heat release completion time increases by 113% , and the heat release

rate decreases by 129% .
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Fig. 1 Physical model of packed bed heat

storage and release system
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Tab. 1 Main parameters of packed bed heat

storage and release system!'"
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Tab. 2 Properties of paraffin materials
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Tab. 3 Thermal physical properties of phase change
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Tab. 4 Thermal physical properties of heat transfer fluid
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Tab. 5 Selected influencing factors and their values
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Tab. 6 Five structural dimensions of packed bed
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Fig. 10 Effect of HTF inlet temperature on heat

release characteristics of packed bed
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