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Influences of geometric parameters on leakages and
bristle tip forces in brush seals

HUANG Shou-qing, SUO Shuang-fu,
LI Yong-jian, WANG Yu-ming

(State Key Laboratory of Tribology,
School of Mechanical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Based on a type of three-dimensional slice model of brush seals in combination
with the CFD method, the aerodynamic forces applied onto bristles were analyzed and simpli-
fied to the concentration of a smaller amount of point forces. Bristle tip forces and torques
caused by aerodynamic forces were quantitatively investigated using torque rebalance and lin-
ear superposition principles. A test rig and a brush seal ring were applied to verify the relat-
ed theory in test. Orthogonal tests were used to study the influences of the bristle length,
inter-bristle spacing, bristle row number, lay angle, bristle diameter and protection clear-
ance on leakage rates, aerodynamic forces, bristle tip forces and torques. Results indicate
that the calculated total leakage rate and torques agree with the test data, the error at each
point is less than 20%. The influences of bristle diameter, inter-bristle spacing, protection
clearance, bristle row number on total leakage rate are very significant, and influence of the

lay angle on torques are very significant too.

Key words: brush seal; aerodynamic force; bristle tip force; geometric parameter;

orthogonal test
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Table 3 Performance indexes and symbols of brush seal
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Fig.5 Total leakage rate and torques of the tested

brush seal ring
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Fig. 10 Effects of geometric parameters on the

radial force
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Fig. 11 Effects of geometric parameters on

reaction force
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Fig. 12 Effects of geometric parameters on torque
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