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Opening characteristics of dry gas seal

LI Shuangxi, SONG Wenbo, ZHANG Qiuxiang, CAI Jining, Gao Jinji
(School of Mechanical and Electrical Engineering , Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The behavior of the start up process of dry gas seal (DGS), which has great significance in
engineering was studied based on the steady state analysis. With the hypothesis of critical gas film
thickness, a criterion for expressing the opening behavior of DGS, namely the critical opening rotational
speed (CORS), was proposed. Changes of the sealing parameters in the opening process, such as gas film
thickness, opening force, film stiffness, leakage rate, frictional torque and frictional power consumption
were investigated. Influences of operating and structural parameters on the opening behavior of DGS were
analyzed. The results indicated that the sealing parameters changed remarkably near the opening critical
film thickness in the start up process. CORS was greatly affected by sealing operating pressure, but it
could be changed through structural parameter adjustment. By providing a method for analyzing the
opening behavior of DGS, this work is helpful for the structural design of seal end faces and the guidance

of the opening or closing operation.
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Table 1 Geometric parameters and operational parameters

Parameter Value Parameter Value
i 71 mm Po 1.6 MPa
rg 77 mm Di 0.1 MPa
ro 90 mm v 8000 r « min !
b 75 mm fs 42 N
! 0.316 p 1.79%107 Pa» s
a 20° T 300 K
y 0.5 Ry 287 Nemekg 1 +K !
N, 12 Ru 0.2 pm
hy 6 pm R 0.2 pm
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Fig. 2 Film thickness during start up process
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Fig. 4 Film stiffness during start up process
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Fig. 6 Frictional torque during start up process
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Fig. 8 CORS with different pressure
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Fig. 9 CORS with different closing force
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Fig. 10 CORS with different taper
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Table 2 Comparison of structural parameters
Parameters of
Recommended Parameters of
Structural

DGS for ethylene

compressors of

parameters in  DGS for test

parameter

this paper from Ref. [11]
rubber plant
A 0. 04°—0. 08" 0° 0.05°
l 0.2—0.4 0. 49 0. 29
hg 3—6 pm 5.3/4 pm 5 pm
N, 10—18 12 12
a 10°—20° 15° 15°
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