2017 3 No.3 2017
217 CRYOGENICS Sum  No. 217

( 730050)

: TB61 TB663 CA : 1000-6516(2017) 03-0055-06

Experimental study on heat transfer characteristics of
air—heating cryogenic finned—tube vaporizer under frosting conditions

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

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

Abstract: A gasification test on the cryogenic liquid in the air-heated finned-tube vaporizer was con-
ducted with liquid nitrogen as working medium to investigate the interaction effect between the gasification of
cryogenic liquid in the vaporizer and the growth of frost thickness on the surface of the finned tube. The
temperature and frost thickness of the finned tube at different position were measured by thermocouples and
scale belts and the growth rule of frost layer on the surface of the finned tube and the flow characteristics of
cryogenic liquid in the finned tube were analyzed. It is shown that the cold surface temperature has a great
influence on the frosting process on the surface of the vaporizer. The lower the cold surface temperature is
the higher the frosting rate is and the greater the frost thickness is. The operation of the vaporizer under
frosting conditions consists of two states: pre-cooling state and stable state. The former is that the cryogenic
liquid gasifies rapidly when entering into the vaporizer and contains two heat transfer sections of gasiquid
two phase and single gas phase; the latter is that the cryogenic liquid gasifying in the vaporizer goes through
three heat transfer sections of single liquid phase gas-iquid two phase and single gas phase. The frosting is

relatively serious on the surface of the finned tube of single liquid phase while there is no frost at the finned
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tube of single gas phase. It is concluded that the air-heated finned-tube vaporizer can be designed according
to states and sections to weaken the effect of frosting on the heat transfer of finned tube and improve the heat

transfer efficiency of vaporizer.
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Table 1 Main parameters of equipment and environment
YDZ-00 /L 110
/mm 900
/mm 25 °
/mm 3
/mm 45 2a
/mm 1.5 .
/C 45 2b o Smin
/(°) 26.6 I min Smin
/(%) 53.9
/hPa 843.15
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Fig.2 Frost thickness measurement
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Fig.3 Temperature measurement
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Fig.4 Measurement results of frost thickness
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Fig.5 Measurement results of temperature
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