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Analysis of three-dimensional blading influence on highly
loaded transonic fan stator
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School of Jet Propulsion, Beijing University of Aeronautics and Astronautics,

Beijing 100191, China)

Abstract: Under the background of highly loaded transonic inlet fan stage, which pro-
duces loading coefficient of 0. 42, three-dimensional (3-D) blading influence on transonic
stator aerodynamic performance was analyzed as well as its mechanism with numerical simu-
lation technology. The result indicates that the forward sweep is not effective to control the
corner separation conducted by shock/endwall boundary layer interaction because of the
trend that the shock always tends to remain perpendicular to the endwall. Positive bow mod-
ifies the stator performance obviously through adding the blade force to migrate the low-
speed corner fluid toward to mid-span. Sweep/bow composition improves the stator per-
formance further, illustrating that the benefit from pure forward sweep is limited and for-

ward sweep can attain optimum effect when combining the positive bow.

Key words: sweep; bow; stator; transonic fan; highly loaded

1.0 J285
. 0.34  0.972";
, HTFC (high through flow , 0.76,
compressor) (p= 1.5, ;
AH,/U%) 0,328, 0. 8.

:2011-04-18; :2011-07-04
1971—>,



675

b

Tweedt D LY, Sasaki T, Gallimore S L'/,

Gummer V' Friedrichs ] 2N

[10]
[11]
b
, ; HTFC
, Wenner-
strom A J
b ’
0.4
b b
b
1 .
1
1
Table 1 Fan stage design parameter
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