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Experimental study on heat transfer characteristics of flowing air on the surface

of finned - tube vaporizer under frosting conditions

Wang Mingqiu Chen Shuping Yao Shuting Jin Shufeng Liu Dan Yang Jiahui Li Jun Mao Hongwei

( School of Petrochemical Engineering Lanzhou University of Technology Lanzhou 730050 China)

Abstract: An experiment on frosting on the finned — tube vaporizer surface was conducted with liquid nitrogen as the medi—

frosting on the finned — tube surface.

um to investigate the flowing air heat transfer characteristics around the finned — tube surface. Frosting characteristics and the var—
iation of the flowing air temperature as well as the relative humidity along the finned — tube axial direction were analyzed. The re—
sults indicate that frosting on the finned — tube surface appears earliest at the fin top of the finned — tube in the entrance region.

The frosting occurs later at the position closer to the fin root along the radial direction of the finned — tube. At the beginning of
frosting the heat transfer intensity of the finned — tube surface( Omm—300mm) gradually turns from strong to weak and that of
the finned — tube surface( 600mm—900mm) varies from weak to strong then begins to descend. In the later frosting period the
heat transfer intensity of the whole finned — tube surface presents a stable state. Therefore when the first finned — tube is de—
its height should be increased properly to delay frosting on the basic finned — tube surface and improve the heat transfer

efficiency of the vaporizer which provides a theoretical basis for the further study on reasonable and effective method to restrain
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Fig. 1 Schematic of experimental system
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Fig.5 Variation of frost thickness with time
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