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New Progress in Researches on Gas-Liquid Uniform Distribution
Characteristic and Typical Structure Design of Cryogenic
Plate-Fin Heat Exchangers

Wu Yuyuan, Wu Tiehui, Chen Liufang
(School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: The special configuration and characteristic of the cryogenic plate-fin heat exchangers
with double phase changes are introduced. The researches for investigating the influence of the in-
let structure of the heat exchanger for two-phase flow on vapor-liquid maldistribution are re-
viewed. The disadvantage of the traditional vapor-liquid distribution method is pointed out, in
which the mixing of vapor-liquid is earlier than the distribution. Because the single-phase fluid is
easier distributed uniformly, the new method and the new structure in which the distribution is
earlier than the mixing were proposed. Using the new method and the new structure to manufac-
ture the cold box of large ethylene plant, the heat transfer temperature difference in cold end of
the heat exchanger was reduced to 3 K. The large condenser evaporator in oxygen plant in Baos-
han Iron-Steel Company was also manufactured by using the new method. Its heat transfer coeffi-
cient reached 925.1 W/(m’ « K) which was increased by 48. 97% compared with the most ad-
vanced level in the world. The performance of the products is superior to the products home and
abroad.

Keywords: cryogenic two-phase flow; plate-fin; double phase change; heat exchanger; gas-liquid

uniform distribution; ethylene cold box
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