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Investigation on heat transfer of molten salt in circle tube with
circumferentially non — uniform heated

WANG Wei —shu', LEI Jia' ,ZHANG Bin', ZHU Xiao - jing’ , SHANG GUAN Shan — shan'
(1. Institute of Thermal Energy Engineering, North China University of Water Resources and Electric Power, He’ nan
Zhengzhou 450045, China; 2. School of Energy and Power Engineering, Dalian University of Technology, Liaoning Dalian
116024, China)

Abstract; A physical model of circle tube with Circumferentially Non — uniform Heated, of which the
inner diameter was 16mm and wall thickness was 2mm, was built to numerically investigate the heat
transfer of molten salt in the circle tube. The numerical investigation was performed within the range
of inlet temperature from 200 to 400 °C , velocity from 0.6 to 3.0 m/s, heat fluxes from 200 to 400
kW/m*. By using the k — & model, the temperature distribution at outlet section and transfer charac-
teristics were analyzed in detail, as well as the distribution of inner wall temperature. The investiga-
tion results show that the temperature of tube wall has large difference at outlet section, and the tem-
perature of molten salt also has a graded distribution. The lower the inlet temperature is, the better
the transfer performs. The heat flux has little effect on Nusselt Number. The temperatures at inner
wall are non — uniformity on the circumference, increased inlet velocity and decreased heat flux are
beneficial to improve the circumferentially non uniform.

Key words: collector tune; Non — uniform Heated ; molten salt; heat transfer; numerical simulation
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Fig. 2 The mesh of receiver tube
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Fig. 3 Comparison of numerical and experimental results
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Fig. 4 The temperature distribution at outlet section

of different heat flux
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Fig. 9 The temperature of inner wall of different
angle at different inlet temperature
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