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ABSTRACT

A rotating machine, such as a gas turbine, Leakage is important in efficiency. Despite proper design of seal, wear and

rub-grooved shapes occur on rotor or stator during operation. Clearance is important parameter in leakage of labyrinth seal but

the worn shape increases clearance and leakage. This study is about the leakage characteristic of groove shape in width and

depth directions. Numerical analysis of 3D geometry is conducted using ANSYS Fluent 15.0, and the results are shown using

the discharge coefficient. when grooves occur at the smaller clearance, leakage increases considerably as compared with other

cases. The minimum clearance can be expressed by the initial clearance and length of width and depth. As a result, Leakage

characteristic depend on where the minimum clearance is located.
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Table 1 Geometry Parameters of the Labyrinth Seal

Geometry
Fin Pitch (t) 28 mm
Fin Height (h) 12.88 mm
Tip Thickness (b) 1.316 mm
s1=1.204 mm
Clearance (s) s2=1.988 mm
$3=3.192 mm
Number of Labyrinth Teeth 3

Table 2 Operating Condition

Operating Condition
Software ANSYS FLUENT 15.0
Fluid Ideal-gas
Turbulence Model Standard k-¢
Inlet Temperature 300K
Outlet Static Pressure 101,325 Pa
Pressure Ratio 11
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Fig. 2 Grid of labyrinth seal
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Fig. 5 Boundary Condition and 3D geometry
Table 3 Case and Clearance
Width | Depth s1=1.204 $2=1.983 s3=3.192

(w) (d) Changed Clearance

2b 0.5b 1.372 2.094 3.259

2b 1b 1.372 2.094 3.259

2b 1.5b 1.372 2.094 3.259

2b 2h 1.372 2.094 3.259

2b 2.5b 1.372 2.094 3.259

3b 0.5b 1.784 2.384 3.453

3b 1b 1.784 2.384 3.453

3b 1.5b 1.784 2.384 3.453

3b 2b 1.784 2.384 3.453

3b 2.5b 1.784 2.384 3.453

4b 0.5b 1.862 2.646 3.753

4b 1b 2.312 2.802 3.753

4b 1.5b 2.312 2.802 3.753

4b 2h 2.312 2.802 3.753

4b 2.5b 2.312 2.802 3.753

5b 0.5b 1.862 2.646 3.80

5b 1b 2.520 3.298 4.137

5b 1.5b 2.894 3.298 4.137

5b 2b 2.894 3.298 4.137

5b 2.5b 2.894 3.298 4.137
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