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Numerical Analysisand Campar ison of the Tip-Clearance
Flow of a High-L-oadng Transon ic Canpressor
JN G Rong-giang, L-IM in-jiang, GU | Xingmin
(B eijing’U niversity. of A eronautics and-A stronautics, Beijing 100083, China)

Abstract: A° 3D\ numerical smulation ftwarew as developed to calculate the tip-clearance
flow of A TS-2, a high-loading transnic compresor, and the resultsw ere compared w ith the ex-
periments The reaultsof nimerical smulation are in acoordance w ith that of experments The
comparion betw een the visoous and non-visous smulations show s that the intensive blockage
area iscaused by shock-leakage flow interaction T he visoosity w eakens the blockage area, both in
size and intensity. W ith the increase of the tip-clearance, the blockage area grow s in the radial and
axial directionsw ith the total presaure ratio, efficiency and mass flow decreasing
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Table1 The simulated character istic
of ATS 2 rotor

/% /(kg/9 /(kg/9

2.201 88. 431 26. 054 26. 028

B 2. 257 88. 890 26. 056 25.917

C 2. 380 90. 212 25. 544 25. 346
1 A

B , C

e

2

Fig 2 Comparion of the computational and

expermental presaure contour at rotor tip
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Fig 3 M ache number contour plot of hub-to-tip
strean surfaces
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Fig 4 V ector fieldsof tip regions
A
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Fig 5 Static presaure contour plot of hub-to-tip
stream aurface for condition A
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Fig 8 Comparion of blockage area by visous and

Fig 7 V ector field of rotor tip inlet

non-visous simulation
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Fig 9 Comparion of vector fieldsw ith different
tip-clearance
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Table 2 Effectsof tip-clearance' s size
on performance
/ /
/% /% (ka/9  (kg/9
1 0 2.260 91.165 26.135 26.135
2 0.059 2.238 91.640 26.106 26.367
3 0.177 2.237 91.420 26.062 26.323
4 0.470 2.230 90.909 25.977 26.215
5 0.528 2.237 87.029 24.662 24.835
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