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Abstract: The spiral groove has a great influence on the static and dynamic characteristics of the cylinder
gas film seal. The unsteady dynamic grid technology is used to establish the solution model of the dynamic and
static characteristics of multi—frequency elliptic vortex of cylindrical gas film seal. The effects of spiral groove on
the static and dynamic characteristics of cylindrical gas film seal under different working conditions and structural
parameters are analyzed, and the effects of spiral groove on the suction effect of sealing gas pump and fluid dy-
namic pressure effect are studied. The influence mechanism of spiral groove on static and dynamic characteristics
of cylindrical gas film seal is revealed. The results show that with the increase of inlet and outlet pressure ratio

and eccentricity, the fluid dynamic pressure effect in the gas film is enhanced, and the sealing gas pressure dis-
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tribution is not uniform, which leads to the increase of sealing leakage. With the increase of helical angle, the gas

accumulates at the root of the helical groove through the pumping effect and extrusion effect, forming a relatively

obvious dynamic pressure effect, which increases the leakage amount. When the spiral angle is 30°~50°, the

sealed radial airflow force points to the rotor vortex center, and the tangential airflow force is opposite to the rotor

vortex velocity, which effectively inhibits the rotor vortex, and the rotor system has good stability.

Key words: Spiral groove; Cylinder gas film seal; Rotor multi-frequency vortex; Static characteristics;

Dynamic characteristics; Hydrodynamic pressure effect
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Fig. 1 Diagram of rotor vortex in seal
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Fig. 4 Numerical calculation model of cylinder gas film seal
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Table 1 Geometric parameters of cylindrical spiral groove

gas film seal

Parameter Value
Axial length of air film/mm 156
Spiral groove length/mm 78
Groove depth/pm 15
Groove width/pm 1
Slot number 16
Spiral angle a/(°) 20~60
Average air film clearance/pm 15
Radius of the rotor/mm 78
Length of sealing extension section/mm 78

0.3~0.6

Eccentricity ratio 8
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Fig. 5 Schematic diagram of the model grid
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Table 2 Boundary conditions

Attribute

12000

Parameter

Rotor speed/( remin’')
Compressible air

1.932x107°

Working medium
Aerodynamic dynamic Viscnsity/( Pa-s)

Turbulence model Laminar flow

Inlet pressure/MPa 0.4~0.7
Outlet pressure/MPa 0.1
Vortex frequency/Hz 40~320

Inlet, outlet temperature/C 20
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Fig. 16 Variation of dynamic characteristic coefficient with rotor whirl frequency
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