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Fig. 1 The inlet exit section typical dynamical pressure value probability distrabution
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Statistical Analysis of the Aero — engine Inlet Air Flow Pressure
Distortion Turbulence Degree Distribution Using an Inserted — board

JIANG Yong, ZHANG Bai - ling, KONG Wei - dong
(The Engineering Institute, Air Force Engineering University, Xi’an 710038, China)

Abstract: The inserted ~ board air flow inlet distortion test shows that dynamic pressure at the engine inlet exit sec-

tion can be divided into undisturbed, mixing and low pressure areas. The main turbulence flow power is distributed

in mixing areas, with the value characteristics of low frequency distribution and wide range. It is basically in a nor-

mal distribution. The main power is distributed within 100 Hz. Its scale is 6 times higher than that of low — pres-

sure area, and is the main area that affects the distortion degree. Also, the turbulence distributions of other two ar-

eas are analyzed and an analyzed result is obtained. It is discovered that with the inserted — board raised and espe-

cially when the engine operation point is moving to surge boundary, many dynamic pressure frequencies will gather

to a small range, the low frequency wave power will increase in large scale, and full of all distortion area. At last,

it arouses the engine stall. The primary analysis indicates that in air inlet the airflow presents self —excitation vibra-

tion during the trouble by strong distortion.

Key words: disturbed inserted — board ; dynamic air inlet flow distortion ; turbulence degree; pressure distribution;

statistical analysis; engine



