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Performance Improvement of Seals for Mechanical Drive Steam Turbines
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Improving the performance of mechanical drive steam turbines for petrochemical plants is very important for plant
efficiency, economy, compact design and environmental compatibility. In particular decreasing the steam leakage in the
turbine can improve the performance significantly. We focused on both the labyrinth seal and the blade tip seal. After CFD
analysis and a model test were carried out in order to obtain the optimum groove depth and clearance, the slant fin type
labyrinth seal, which has several fins inclined in the direction against the leakage flow, was chosen. This improved labyrinth
seal can reduce the steam leakage remarkably, by one quarter of the existing one. For the blade tip seal, a combination of
the newly designed axial fins and an oblique nozzle were applied to decrease the tip leak loss. The oblique nozzle optimizes
the reaction distribution on the blade, so that the pressure difference on the blade is reduced and consequently the leakage
around the blade tip can be decreased very successfully. The improved labyrinth seal has been actually applied to the
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several turbines.
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Comparison of discharge coefficient of labyrinth seal
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Flow visualization result of labyrinth seal in case of small
clearance
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Comparison of blade schematic diagram and flow pattern analytical results
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Relation between step-up and axial seal fin flow coefficient
obtained in wind tunnel test
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