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Fig.1 Structural schematic of the angle
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Fig.2 Structural schematic of the labyrinth disc and channels
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control valve and the labyrinth control valve
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Fig.6  Pressure profiles in the middle section of labyrinth channels with different structures
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Fig.8 Temperature profiles in the middle section of labyrinth channels with different structures
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A method for calculating the stage number of a
labyrinth steam conditioning valve

FAN LiXia' WANG KuiSheng'© KONG LingZhen’

(1. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. School of Mechnical Engineering, Beijing Institute of Petrochemical Technology, Beijing 102617, China)

Abstract : The throttling process of steam through a labyrinth control valve has been analyzed with the help of fluid
mechanics and thermodynamics theory. A formula for the theoretical calculation of the stage number under steam
working conditions has been derived. The influence of the expansion coefficient and a series-parallel structure on
the calculation of the stage number as well as internal flow characteristics of the labyrinth channel have also been
analyzed by numerical simulation methods. The results show that more stage numbers are needed when choosing a
smaller expansion coefficient under the same operating conditions. When there are more stage numbers, the pres-
sure-reduction curve is smoother, the average flow velocity is smaller and the superheating degree of the steam is
higher, and thus the throttling process is safer. Under the conditions where the stage number can meet the needs of
decompression, the outlet kinetic energy and Mach number of the labyrinth channel can be reduced significantly by
using a series-parallel structure. The stage number calculated using the theoretical formula derived in this work is
close to the actual value. The theoretical formula is applicable for both series and series-parallel structural labyrinth
channels, and can provide a reference for the calculation of stage numbers during the design of a labyrinth steam
conditioning valve.

Key words: labyrinth channel; high pressure steam; stage number calculation; expansion coefficient; numerical

simulation
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