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Fig. 1  Operating principle of photovoltaic direct drive electric

heating phase change heat storage wall
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Table 1 Physical properties of phase change paraffin
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Fig. 2 Hourly power generation curve of electric heating film

over time
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Fig. 3  Grid independence test
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Table 2 Fin parameter settings

[a] 5 KJE JEEJE
[a]#/mm 100,50,40,25,20 12 1
K JE /mm 50 3,6,9,12 1
0.2,0.5,1.0,
JE B /mm 50 12
2.0,4.0
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Fig. 4 Experimental platform structure and surface
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simulation results of phase change layer surface
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Fig. 9  Changes in liquefaction rate under different spacing of fins
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Fig. 10 Comparison of heat storage, melting time, and heat

storage rate under different spacing of fins
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Table 3 Comparison of heat release duration, heat release, and

heat release rate under different spacing of fins

WA /mm BRI ARG R (k) /)
0 15.0 666.2 35.8
100 16.0 663.7 41.4
50 17.1 657.8 38.5
40 17.0 654.5 38.5
25 173 643.5 37.2
20 16.7 631.2 37.8
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Fig. 11 Comparison of heat storage, melting time, and heat

storage rate under different fin lengths
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Fig. 12 Comparison of heat storage , melting time, and heat

storage rate under different fin thicknesses
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RESEARCH ON HEAT TRANSFER CHARACTERISTICS OF FINNED
PHOTOVOLTAIC DIRECT-DRIVE ELECTRIC HEATING PHASE CHANGE
HEAT STORAGE WALL

Chen Yang', Li Yong'?, Wang Dengjia'?, Liu Yanfeng'"’
(1. School of Building Equipment Science and Engineering , Xi’ an University of Architecture and Technology, Xi’an 710055, China;
2. National Key Laboratory of Green Building, Xi’an 710055, China)

Abstract: A panel heating terminal with photovoltaic direct drive electric heating phase change heat storage wall panel heating terminal
is proposed, which uses photovoltaic DC to drive the electric heating film to produce heat and store the heat in the phase change material
at the same time. The heat transfer model is established by using the multi physical field coupling software COMSOL, and the effect of
adding flat fins (fin spacing, length and thickness) on the heat transfer process of phase change heat storage wall panel under natural
convection conditions is discussed. The results show that properly reducing the fin spacing can effectively shorten the complete melting
time of PCM, improve the average heat storage rate, and extend the heat release time, but the effect is not obvious. When the fin
spacing is less than 25 mm, the total heat storage decreases significantly ; Under the same fin spacing, the greater the proportion of fin
length to the radial length of PCM, the higher the heat storage rate; When the thickness is 1 mm, the average heat storage rate reaches
the maximum of 103.3 kJ/h, which increases by 27.2% compared with the structure without fins.

Keywords: direct-drive photovoltaic electric-heating system; phase change materials; natural convection; heat transfer enhancement;

fins



