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Abstract: The mixed convective heat transfer characteristics of natural seawater in the laminar flow region were studied. And
the relationship between the heat transfer characteristics and Reynolds number, Grash of number and diameter was explored.
Finally the experimental results were compared with the empirical formulas. The empirical formula on the mixed convective
heat transfer coefficient is proposed, which is applicable to the laminar flow of the hypothermic seawater flow across the pipe.
The results show that Nu increases with the increase of Re and Gr. With the decrease of Re, the influence of Gr on Nu is
more obvious. Nu decreases with the increase of the diameter, the small diameter tube is beneficial to enhance the convective
heat transfer intensity. The influence of natural convection decreases with the increase of Re, and increases with the increase
of Gr. The influence of natural convection is stronger with the increase of tube diameter, and with the decrease of Re the in-
fluence of diameter on the natural convection is more obvious.
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Fig.1 Diagram of experimental system
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