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Fig. 1 Schematic diagram of packed-bed thermocline

thermal storage tank
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Fig. 2 Grid independence test
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Fig. 3 Comparison of numerical and experimental results
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Fig. 4  Effects of heat capacity of solid filler on thermocline

thickness with discharging time
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Fig. 5 Effects of conductivity of solid filler on thermocline

thickness with discharging time
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Fig. 7  Variations in thermocline thickness with discharging

time for 5 kinds of solid filler
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Fig. 10 Variations in discharging power with discharging

time for 4 packed-beds with different layers
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HEAT STORAGE PERFORMANCE RESEARCH OF A NOVEL
MULTI-LAYERED PACKED-BED THERMOCLINE TANK

Li Mengjie, Qiu Yu, He Yaling
(Key Laboratory of Thermo-Fluid Science and Engineering of Ministry of Education, School of Energy and Power Engineering
Xi’ an Jiaotong University, Xi’an 710049, China)

Abstract: In this paper, a transient, two-dimensional, axisymmetric porous medium model was developed for analyzing
the effects of thermocline thickness on the thermal performance of a packed-bed molten salt thermocline tank. Based on
the model, the effects of the filler’ s thermal physical properties, including the heat capacity and conductivity, were
investigated. And the variations of thermocline thickness and performance of tanks using five fillers were compared.
Based on the above results, a novel multi-layered packed-bed molten salt thermocline tank was designed for controlling
the thermocline expansion. An increase of 27.09% in useful thermal energy with a drop of 0.64% in thermal efficiency
was observed in the quartzite-cast iron-high temperature concrete three-layered thermocline tank compared with that of
traditional quartzite single-layered thermocline tank.

Keywords: solar energy; energy storage; thermal energy; thermocline; packed-bed thermal storage; multi- layered

packed-bed thermal storage



