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Effects of rotating inlet distortion on aerodynamic stability and
stall inception of axial-flow compressor

ZHANG Huan, HU Jun, TU Bao-feng, WANG Zhi-giang, ZHAO Yong

(College of Energy and Power Engineering ,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016 , China)

Abstract : Effects of rotating inlet distortion on the aerodynamic stability of compressor
were carried out in a 2-stage low speed compressor. The results show that the rotating
screen in the upstream has great impact on the aerodynamic stability and total static pressure
rise ratio of the compressor. When the rotating screen rotates at a different direction with
the compressor , the pressure rise ratio and flow coefficient of stable boundary point vary lit-
tle. If both have the same rotation direction, the speed of the rotating screen has big effect
on both of the stability and the pressure rise ratio , especially between 40~ 60 percent of ro-
tor speed. Through analysis of the variation of amplitude of characteristic frequency , it’s
concluded that the rotating stall induced by the low-total-pressure area produced by rotating
screen will appear in the compressor. If the mass flow continues to decrease , the compressor
will enter into natural rotating stall state. The experimental results of stall inception process

reveal that the rotating inlet distortion can’t affect the stall inception of the compressor.

Key words : compressor ; rotating inlet distortion; stability ; experiment
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Calcuhtion of multistage axinl fan /compressor off-design performance

ZHAO Yong, HU Jun, TU Bao-feng, WANG Zhi-qiang

(Coll of Energy and Power Engineering, Nanjing Univ of Aemnautics and A stronautics, Nanjing 210016, China)

Abstract

A method o calculate the multistage axial fan/compressor off-design performance was established

It can

catch the nature of shock system, and has better accuracy of predicting the loss, owing © a dual-shock lossmodel suitable for

high-gpeed flow.

It is alo able © estinate the effects of Reynolds number on the perfomance of fan/compressor, and the

boundary stability of multistage fan/compresor in an extensive range of Reynolds number by means of maxmum pressure rise

potential The method is flexible and reliable, validated by test results of three different compressors, such as high-pressure

compressor, transonic fan and high bypass ratio fan/booster Besides predicting the perfomance of a fan/compressor, itmay

as a ool of design and researching a fan/campressor in the case of lower Reynolds number Thus it has an abroad engineering

app lications foregound
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Study of dual throat nozzle internal flow characteristic

WANG Ming-sheng, YANG Ping

(Coll. of Encrgy and Power, Nanjing Univ. of Aeronautics and Astronautics, Nanjing 210016, China)
Abstract: The internal flow characteristics of dual throat nozzle (DTN) under vectoring and unvectoring thrust was
studied by numerical simulation. The effects of several parameters on the internal flow were analyzed. The results show that
DTN can achieve larger thrust vectoring efficiency with nozzle pressure ratio( Z,,., ) only at 3 ~4 on unvectoring thrust state
(thrust coefficient arrives 0.97, mass flux coefficient 0.94). But thrust coefficient decreases rapidly with Z,, increase. On
vectoring thrust state, DTN can achieve superior vectoring thrust efficiency(arrive 4 at Z,,, =4, secondary injection =3% ) ,
and large enough thrust coefficient(0.94). DTN has a superior overall performance than throat skewing nozzle and shock vec-
toring nozzle. The secondary mass flux, Z,,, cavity convergence/divergent angle, and injection angle have different effect on
internal performance of DTN. In order to achieve a tradeoff between vectoring and unvectoring state, the proposed parameters
cavily convergence an-

of DTN are: Z,,, =3 ~4 secondary injection flux is about 3% , cavity divergence angle is about 10°,

gle is 20° ~ 30°,

injection angle of secondary is about 30° by counterflow injection.

Vol.29 No. 5

Key words: Fluidic thrust vectoring, DTN, Internal flow characteristic, Numerical simulation
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