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ABSTRACT

In this paper the leakage prediction and rotordynamic analysis of an annular seal with a smooth rotor and
spiral-grooved stator are performed. For developing a theorefical model, the three- control-volume analysis of
the circumferentially-grooved seal is expanded by considering pressure reduction due to the pumping effect of
spiral groove and pressure flow through the spiral groove, Results by the present analysis are compared with
available experimental data. For leakage the analysis results generally show a reasonable agreement to the
experimental results. For rotordynamic coefficients the analysis results show the same trend as the
experimental results for rotor speed with spiral angles, but their magnitudes show somewhat large deviations.
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Fig. 1 Spiral-grooved seal geometry.
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Table 1 Input data for the analysis of spiral-grooved
seal,

Pressure difference 5.88 (Bar)
Groove length(Lg) | 16 (mm)
Groove depth(B) 12 {mm)
Land part length(Ly) 16 (mm)
Number of groove 10
Clearance of groove seal(C,) 0175 (mm)
352 (mm)

Radius of groove seal
Spiral groove angle(f ) 0-10C)
Normalized inlet-tangential velocity | 0.0

Inlet loss coefficient( &) 05

Pressure recovery factor( Ee) 095

Loss coefficient( &1z ) 0.05

Rotor speed 500 - 3500 (RPM)
Density 998.2 (Kg/m")
Absolute viscosity 0001 (N-s/m?)
Groove penetration angle ( @) 0,008 (radian)

(ns, ms) for stator surface 0.12. -0.206

(nr. m:) for rotor surface 0.12, -0.206

Table 2 Geometry data of test seals.

Seal Seal Spiral angle | No. of thread
number | geometry B°) start
Seal 1 Type A 0 0
Seal 2 Type B 3.32 4
Seal 3 Type B 6.65 8
Seal 4 Type B 10 12

Type A : Parallel-grooved stator/ smooth rotor,
Type B @ Spiral-grooved stator/ smooth rotor.
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