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Effects of Tip Clearance Grids on the Simulations
of Three-Dimensional Flow Fields
in a Low Speed Compressor Rotor
ZHANG Hui, MA Hong-wei, JIANG Hao—kang

(Natjonal Key Laboratory-on Aero-ngines,
Beijing U niversity of Aeronatitics and Astronautics, Beijing 100083, China)

Abstract: \The 3D flow fields-of alow —speed axial compressor rotor with a tip clearance

were calculated. Compared with experimental results, effects of the tip grid-matching and the

grid quality on numerical results were investigated. T he result shows the requirement of the

gird-matching between the tip clearance and the rotor passage for simulations of flow details

in the tip clearance, and the sensitivity of the second-order difference scheme to the grid qual-

ity. In addition, it was revealed that the pressure rise characteristics did not exactly reflect the

effect of grid numbers on numerical results.

Key words: aerospace propulsion system; compressor; rotor; tip clearance; 3-D flow
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Fig-8 Contour of static pressure in tip clearance
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Fig. 5 Different convergence to different grid quality
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Fig- 9 Grid Htopology in tip clearance
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Fig. 10  Grid Butterfly— topology in tip clearance
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Fig- 12 Initial iteration of second order accuracy
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Fig- 13 Initial dteration_of first order accuracythen

second order accuracy
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Table 1 Three grids with different node number
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Fig- 14 Calculation results of total pressure ratio

and mass flow rate
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Fig.15 Characteristics of total pressure ratio
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Fig. 16 Radial distribution of total pressure ratio and axial velocity ( 1: design condition, 2: near stall condition)
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Fig. 17 Distribution of axial velocity at exit of rotor in design condition
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Fig- 18 Distribution of axial velocity at-exit of fotor

in near stall condition
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