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ABSTRACT : In this study, the numerical study has been carried out to analyze the leakage in a
steam turbine labyrinth seal. We modified tooth shape of the labyrinth seal and find out the
difference of leakage in this study. Original model is straight labyrinth seal and its modified model is
slanted labyrinth seal. The numerical analyses are implemented on two models. The numerical
results show that each leakage of tooth shape are found to be 0.4781 kg/s and 0.4485 kg/s,
respectively. The slanted labyrinth seal confines in a steam better than straight labyrinth seal. Since
actual clearance of the stream function in the slant model is smaller than that of the straight model.
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Fig. 1 Schematic diagram of the labyrinth seal
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Fig. 3 Schematic diagram of the modified labyrinth seal
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Table 1 Governing equations and coefficients with respect
to the labyrinth seal

Table 2 Operating conditions of the model adopted in the
present study

Continuity equation
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Energy equation

Turbulent kinetic energy equation
s div(pk V)= rt'.ﬁr,![(_u,;_it‘”-_qr'mfk) + G—pe

Dissipaion rate equation of turbulent Kinetic energy
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Operating condition value
Inlet pressure 8.00 X 10° Pa
Outlet pressure 1.00 X 10° Pa
Rotor speed 3600 rpm
Inlet temperature 600 K
fluid Steam

Table 3 Boundary conditions of the model adopted in the
present study
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Fig. 4 Schematics of the solution domain in the present study
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Fig. 5 Schematic diagram of computational grid with
respect to the original labyrinth seal

Fig. 6 Schematic diagram of computational grid with
respect to the modified labyrinth seal

Table 4 Leakage of the original labyrinth seal and modified
labyrinth seal
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Table 5 Leakage of the original labyrinth seal and modified
labyrinth seal

Leakage [kg/s] Difference
CFD 1.21 -
Reference (Bulk flow) 1.28 5.8%
Reference (CFD) 1.08 12.0%

Leakage [kg/s] Difference
Original 0.4781 -
Modified 0.4485 6.2%
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Fig. 9 Stream function in the modified labyrinth seal
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Fig. 10 Velocity vector in the original labyrinth seal
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Fig. 11 Velocity vector in the modified labyrinth seal
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