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A comparison study on the thermal performance between
rectangular and wedge-shaped thermal storage units

HU Zhipei*, LI Angui* ,GAO Ran*
(1. School of Environmental Science and Engineering, Suzhou University of Science and Technology , Suzhou 215009, China;
2. School of Environmental and Municipal Engineering, Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China)

Abstract: An experimental study by contrast on melting performance of the rectangular and wedge-shaped thermal
storage units was conducted. The organic RT28HC is employed as latent heat thermal energy storage material and
melts in the unit heated from one vertical side. The solid-liquid interface distribution is recorded and temperature of
multipoint is monitored during the melting process. Results show that both the rectangular and wedge-shaped unit
show two-dimensional heat transfer characteristics. Compared with the traditional rectangular unit, there are
significant improvements in the temperature distribution and melting process of wedge-shaped unit. The dead space
of melting and heat transfer has been eliminated in this geometry, so the wedge-shaped unit can enhance the heat
transfer of melting. Moreover, the higher the heat source temperature is the more significant is the heat transfer
enhanced.
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Fig. 1 Schematic diagram of the experimental apparatus
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Tab.1 Geometric dimensions of the rectangular and wedge-shaped unit
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Fig. 2 Arrangement of thermocouples inside the thermal storage units
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Fig.3 Two dimensional heat transfer characteristics of
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Fig. 4 Instantaneous photographs of the RT28HC melting in
for hot wall temperature of 40 ‘C
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Fig. 5 Temperature variations in the center of
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Fig. 6 Temperature variations of a series of different

heights of for hot wall temperature of 40 C
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Fig. 7 Temperature distributions of T,; series at the

bottom of for hot wall temperature of 40 C
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