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Rectangular tooth straight through labyrinth seal analytical model

WU Hong. LI Peng, TAO Zhi

(National Key Laboratory of Science and Technology on Aero-Engine Aero-thermodynamics,
School of Jet Propulsion, Beijing University of Aeronautics and Astronautics,
Beijing 100191, China)

Abstract: The main destination was to develop the analytical model of rectangular tooth
straight through labyrinth seal based on fluid network method. Plenty of computational fluid
dynamics simulation data was integrated, and the model was verified by commercial software
Flowmaster GT version. The results show that the analytical model developed has high pre-
cision, and can be used under complicated conditions including super-sonic flow. Only geo-
metric features and boundary conditions are required for modeling, convergence performs
well, and straight through seals with different shapes can be modeled as well. Thus, it can

be used as a standard model in secondary air system simulation widely.

Key words: labyrinth seal; choked flow; flow coefficient, carry-over factor;
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Fig.3 Pressure distribution schematic of
single sealing point
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Fig. 4 Flow coefficient results of single sealing point
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