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Research on natural convection heat transfer of molten salts on vertical cylinder surface

during heat storage
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Abstract: In order to obtain the natural convection heat transfer law by of molten salts on the surface of vertical cylinders
during heat charging, a numerical simulation was made on the natural convection heat transfer around a cylinder array with
2 to 8 vertical pillars whose cylindrical spacing (S/D)=5~10 (S is the distance between two adjacent cylinders, D is the
diameter of the cylinder).The results show that the natural convection heat transfer on each cylinder surface is related to the
position of the cylinder in the row and the its S/D.The average Nu (Nu,) of the natural convection heat transfer made by
molten salt around the whole cylinder array is determined by the S/D, the number of cylinders (N) and Ra.When S/D is
small (S/D=5) , the Nu, of natural convection heat transfer of molten salt on the cylinders’ surface will decrease with the
number of cylinders in the row.When S/D is large (S/D=10) , the Nu, of natural convection heat transfer on the cylinders’
surface will augment with the number of cylinders in the row.The research results can provide theoretical basis for the
design of molten salt heat storage device.
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Tab.1 Local convective heat transfer coefficient around the

vertical cylinders W/(m?-K)
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