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Parameter optimization and experimental verification of

non-contacting end-face seals in cryogenic condition

CHEN lie, LI Jian-ke, WANG Shao-peng
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: Aiming at the shortcomings of the traditional end-face seal in the LOX/kerosene rocket
engine, such as high temperature rise caused by large friction and lack of reusability, the model of
non-contacting end-face seal was established on the basis of infinitely long plane parallel groove theo-
ry named as Whipple theory, the effects of the seal structure parameters on sealing performance in-
cluding air film stiffness and leakage were simulated, and the structural parameters of non-contacting
end-face seal were optimized to obtain the best film stiffness. The correctness of optimal results and
better reusability of non-contacting end-face seal were proved through test in cryogenic condition.
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Fig. 3 Effect of the groove thickness on sealing performance
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Fig. 4 Effect of air film thickness on sealing performance
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Fig. 5 Effect of spiral angle on sealing performance
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Fig. 6 Effect of groove length on sealing performance
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