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Experiment and calculation of the heat loss power of molten salt natural circulation loop
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Abstract Background: A molten salt natural circulation experimental loop was developed to study characteristics
of the molten salt natural circulation and support the design of passive safety systems of advanced molten salt reactors.
Purpose: The heat loss of the loop may affect the molten-salt natural circulation profoundly, thus, it is necessary to
quantify the heat loss. Methods: A series of heat loss experiments were conducted on the salt storage tank of the
natural circulation loop and the heat losses were also calculated using numerical methods. Based on the measured and
calculated results, we obtained the relations between the power of the heat loss and the temperature and the cooling
time. Results: It was found that the calculated values of the power of the heat loss were in good agreement with the
measured ones. The difference is within 10% for all temperatures concerned. Conclusion: The thermal insulation
design of the molten salt natural circulation experimental loop limits the heat loss successfully. An intrusive heating
device, though widely adopted, may become a major heat loss channel when not in use, and lead to the molten salt
temperature stratification.
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Fig.1 Molten salt natural circulation experimental loop.
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Fig.2 Schematic layout of the loop.
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Fig.3 Molten salt storage tank.
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Fig.4 Layout of the thermo couples installed on or in the tank.
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Fig.5 Temperature changes in the tank during natural cooling.
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Table 1 Average temperatures of the tank at different times.
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Fig.7 Heat loss of the tank and the salt vs. time.
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Fig.8 Heat loss of the tank and the salt vs. temperature.
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Table 2 Power of the heat loss of the salt tank.
Tu/K @ /kW  @,/kW  @3/kW @ kW @ /kW PR SZIE FHX IR ZE BT R AR
Experiment heat loss  Relative error  Heat loss per unit area
/ kW /% /KW >
510 1.820 0.221 0.669 0.251 2.961 2.945 0.54 0.176
490 1.650 0.200 0.598 0.211 2.659 2.606 2.03 0.159
470 1.481 0.180 0.528 0.175 2.364 2.480 4.68 0.142
450 1.310 0.161 0.457 0.143 2.071 2.150 3.67 0.125
430 1.153 0.139 0.395 0.120 1.807 1.996 9.47 0.109
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