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Tip Clearance Engineering Design and Verification of
Multi-stage Axial Compressors

7ZHU Wei,CAO Chuan-jun, GU Zhi-xiang, QIN Hui
(AECC Commercial Aircraft Engine Co. , Ltd. , Shanghai, China, Post Code: 200241 )

Abstract ; This paper presents the engineering design method of tip clearance in a civil aero-engine com-
pressor. Firstly, the initial cold-state clearance is computed based on the design point requirements. Sub-
sequently, the clearance at other assessment points is assessed considering the deformation calculation of
strength analysis, manufacturing tolerance, fit relationship, steady-state unbalanced response and engine
operation. Through a series of iterations, a safe clearance is determined. Ultimately, the final cold-state
clearance is obtained according to the experimental data correction. Taking the seventh stage rotor of a
high-load compressor as an example, the blade tip clearance design is carried out. The feasibility and ra-
tionality of the proposed method are substantiated by comparing the results with experimental verification.
The design resulis of safe and reliable blade tip clearance has been obtained by this method.

Key words: civil aero-engine, axial compressor, tip clearance, engineering design, verification
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Fig. 1 Design process of tip clearance
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Fig. 2 Schematic diagram of tip clearance
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Fig.5 Schematic diagram of tip clearance measured

by capacitance method
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Fig. 6 Comparison of clearance values at dry cranking
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