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In the paper, static characteristics of spiral grooved seal is theoretically obtained by Using Navier-
Stokes equation. In the analysis, inertia term of fluid is considered and the flow and pressure in the

steady state are obtained for the groove direction and vertical to the groove direction.
As the journal rotating frequency increases, the leakage flow decreases. Therefore, zero net

leakage flow is possible at the region of some rotating frequency.
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Fig. 3. Pumping flow and leakage flow regions in the groove axial direction.
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Table 1. Data for numerical calculation

Working Fluid

Fluid Temperature (K]
Density p (Kg/m?*)

Water

293.15

9,982 x 10°*
Viscosity ¢ [mPa-s) 1. 009
1.006 x10~¢
Journal Radius R [mm] |100.0

kinematic Viscosity v [m?/s)

Seal radial clearance C,, [(mm] 0.4
Seal length L [mm) [200.0
Groove depth T [mm) 1.18
Helix angle a (° J]1.30 to 17.66
2000 to 8000
Pressure difference AP (MPa) 0.49 to 4.9

Journal rotating frequency N [rpm]
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