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Heat transfer characteristics of molten salt in finned tube
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Abstract Background: High-temperature molten salt has been considered as medium for heat transfer in molten
salt reactors and energy storage in solar power due to its excellent thermal physical properties. Purpose: This study
aims at the heat transfer characteristics of molten salt and the enhanced heat transfer effect in finned tube. Methods:
Based on the convective heat transfer experimental apparatus of KNO;-NaNO,-NaNO; (53%-40%-7%) molten salt
and heat transfer oil, the heat transfer characteristics of turbulent region in finned tube was studied. The convective
heat transfer characteristics of molten salt in finned tube were analyzed on the basis of experimental data, and a new
correlation was proposed by the least squares fitting method. Furthermore, the effect of enhanced heat transfer of
finned tube was discussed based on above analysis. Results and Conclusion: The error between the experimental
data and the fitting formular is in the range of —7.1% and 7.5%. The Dittus-Boelter convective heat transfer
correlation is used to evaluate the effect of heat transfer, and it shows that the enhanced convective heat transfer effect
of the finned tube is 2.32—3.63 times of that of smooth tube.
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Fig.1 Schematic diagram of HTS loop.
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Table 1 Main parameters of the loop.

[ml % = EES 4 PTG
Main parameters of the loop Range
HTS ¥ #hii & 0.21—6.54
The flow rate of HTS molten salt / m*>h ™'

Sl E 5.00—12.96
The flow rate of heat transfer oil / m>h™

HTS A8 The temperature of 473—673
HTS molten salt heater / K

TR A TR 273473
The temperature of heat transfer oil tank / K

AL HAINR 0—50

The frequency of the air cooler / Hz
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Table 2 Measured parameters and uncertainties.

24 Parameters

{EANY5H Values and range A€ I Uncertainly / %

HTS ##h A\ HiiJE The inlet temperature of HTS molten salt / K 498.50—550.30 +0.68
HTS # L5 J The outlet temperature of HTS molten salt / K 497.00—548.22 +0.68
S R & The inlet temperature of heat transfer oil / K 416.16—421.31 +0.81
S8 H 1R The outlet temperature of heat transfer oil / K 424.25—432.20 +0.80
HTS ¥4 £hifi & The flow rate of HTS molten salt / m*-h™' 5.08—5.48 +1.97
S 5 The flow rate of heat transfer oil / m>h™ 5.26—12.96 +5.70
S HG AN X R A% $ R B Heat transfer coefficient of heat transfer oil 1 410.04—3 534.20 +6.36
/W-m 2K

S 3 1 B 7 3L Reynolds number of heat transfer oil 12 154.45—57 535.38 £7.65
S B %% €K B Nusselt number of heat transfer oil 550.77—1 380.82 +8.09
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Fig.6 Convective heat transfer experimental data of heat
transfer oil in the turbulent region.
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