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Abstract

This paper numerically simulated the heat transfer process of the high temperature air-molten
salt in the finned tube heat exchanger by use of a software called FLUENT. The heat transfer and
flow characteristics between the high temperature and molten salt were studied. In the finned
tube heat exchanger, the molten salt is flowing inside the tube while the outside is surrounded by
the high temperature air, which is flowing between the fins. In the simulating process, the heat
transfer and resistance characteristics for the air side in the exchanger are investigated under the
condition of different Reynolds numbers and fin spaces. The results show that the surface heat
transfer coefficient of the air side has a significant increase with the increase of flow velocity in the
air side, while the average drag coefficient gradually reduces and tends to be gentle. Increasing the
flow velocity of air side can strengthen the heat transfer, while the increase of velocity leads to the
significant energy lost for the fan. When the Reynolds number is small, the heat transfer distribu-
tion of fin surface is obviously nonuniform, the heat transfer is mainly focused on the windward
side and the heat transfer around the pipe wall is uneven, which leads to the formation of vortex
for the molten salt inside the tube. Meanwhile, the velocity of the X direction is also generated.
With the increase of fin space, the surface heat transfer coefficient of the air side shows a changing
trend that first increases and then decreases.
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Figure 1. The practical model of finned tube heat exchanger
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Figure 2. The size of the unit fin (unit: mm)
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Table 1. The physical parameters of high temperature air, molten salt and 316L stainless steel tube
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kg/m® JI(kg-K) W/(m-K) Pa-s
[Sh et 0.67 1040 0.043 2.8145e-5
K h 1907 1457 0.455 0.05
316L ANENE 7980 502 35




Figure 3. The grid partitioning for the geometric model
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Figure 4. The boundary condition for the calculation area
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Figure 5. The velocity field of the fluid under the condition of Re = 500
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Figure 6. The velocity variation of the fluid inside the tube along the X direction for
the Z = 0 mm plane when Re is equal to 500
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Figure 7. The temperature field of the fluid for Re = 500
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Figure 8. The temperature distribution on the fin surface for Z = 0 mm plane

when Re = 500
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Figure 9. The temperature distribution on the fin surface for Z = 0 mm plane when Re =
30,000
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Figure 10. The effect of velocity for the air on the heat transfer and flow characteristics when the fin space S is adopted as
2.6 mm. (a) The heat transfer coefficient variation of air side with the inlet velocity of air; (b) The average drag coefficient

variation with the inlet velocity of air
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Figure 11. The influence of fin space on the surface heat transfer of the
air side
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