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Table 1  Relevant thermophysical parameters
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NUMERICAL SIMULATION STUDY ON MELTING PROCESS OF MOLTEN
SALT IN PIPE WITH ELECTRIC HEAT TRACING DEVICE

Ma Rui', Ren Zhien', Guo Jiamin', Zhu Rui', Wang Feng', Yang Xiaoyan’
(1. Key Laboratory of Wind and Solar Energy Utilization Mechanism , College of Energy and Power Engineering,
Inner Mongolia University of Technology, Hohhot 010051, China;

2. Inner Mongolia Autonomous Region Measurement and Testing Institute , Hohhot 010060, China)

Abstract: In this paper, a two-dimensional model of horizontal pipeline with built-in electric heat tracing device is established to

simulate the position, shape and temperature field distribution of solid-liquid interface of mixed molten salt nanofluid during the melting

process, and to analyze the influence of different Ste and the size of the electric heat tracing device on the whole molten salt melting

process. The results indicate that, as the heating duration increases, the distance between the electric heating system and the phase

interface increases, and the transfer of heat to the molten salt in the solid phase gradually slows down due to the increase in thermal

resistance. and the molten salt nanofluid is completely melted when the heating time lasts for 3082 s. The temperature of the solid-liquid

interface is reduced by the influence of the thermal resistance of the electric trace heating device. When Ste increases from 0.392 to

0.706 and 1.021, the complete melting time of the molten salt nanofluid is reduced by 66% and 81%, respectively; compared with the 5

mm diameter electric trace heating device, the melting efficiency of the molten salt of the electric trace heating device with diameters of

10 mm and 20 mm is increased by 68% and 82%, and the time of complete melting of the molten salt is 1100 s and 623 s, respectively.

Keywords: solar thermal power generation; heat transfer; phase change; melt; nanofluids; molten salt; electric heating element



