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Table 1 ~ Main technical parameters of the supercharger
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Fig.3 Gas pressure distribution of the impeller and

direction of the leaked gas flow
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Fig.5 Two seal-rotor structures before and after modification
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Fig.9 Local grid segmentation of the flow

fields in the two structures
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Fig. 10 Pressure distribution in front of the impeller
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Axial pressure distribution at the impeller end

face along the radial direction
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Table 2 Axial force and leakage of two sealed flow

fields to the impeller
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Application of cellular sealing technology in the interstage sealing of
an air separation supercharger

WANG Shenglii HE LiDong” KANG JiaNi ZHANG YuFei ZHU Gang

( Engineering Research Center of Chemical Safety of Ministry of Education, College of Mechanical and Electrical Engineering,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; After understanding the problem of the high temperature of a thrust bearing bush in an air separation
booster unit in a coal chemical plant in Inner Mongolia, a transformation of the interstage seal of the booster based
on honeycomb sealing has been proposed. Based on a theoretical analysis of the change in the axial force of the im-
peller face before and after optimization of the interstage seal structure, and verification by simulations using the
computational fluid dynamics (CFD) software, the failure of the interstage seal was identified as the main reason
for the increase in the axial force of the rotor. The improved interstage sealing structure reduces the gas volume be-
tween the booster stages, reduces the pressure difference between the high pressure gases on the two sides of the
impeller, and improves the compression efficiency at all levels, which solves the problems of the high temperature
of the thrust bearing bush and insufficient gas outlet pressure. This successful application of honeycomb sealing
technology in the air separation booster stage seal provides a new and effective means of solving the problem of ex-
cessive axial force in a high speed centrifugal compressor, which has many potential practical applications.

Key words: air separation supercharger; honeycomb seal technology; interstage seal; axial force
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