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ROTOR EXIT FLOW MEASUREMENTS

IN A HIGH-SPEED MULTISTAGE FAN
Jiang Haokang, Li Yuchun
( Bejj ing University of Aeronautics and Astronautics, Bejing 100083)
Zhao Quanchun, Xu Qixing
(Shenyang Aeroengine Research Institute, Shenyang 110015)

ABSTRACT A single-hole cylindrical high frequency response pressure probe
characterized by high frequency, small size, high accuracy and reliability has been developed
for rotor flow measurements in a high speed multistage fan. With the help of a two axes
traverse mechanism and a high speed data acquisition and processing system, the periodic
two-dimensional flow field at the exit of the third rotor of the fan has been successfully
measured by using an onine calibration technique to determine the pressure sensitivity and
null pressure reading (zero-offset) during the compressor measurements. The results with
the high accuracy and fine resolution provide an important basis for-redesign of the third
stage. Furthermore, the probe, measuring method and data reduction.procedure are proved

simple, precise, practical and reliable.

A METHOD FOR MEASURING HIGH-SUBSONIC TWO-DIMENSIONAL
PERIODIC FLOW FIELD USING A -SINGLE-HOLE

HIGH-RESPONSE CYLINDRICAL PRESSURE PROBE
Li Yuchun and Jiang Haokang
( Beij ing University \of Aeronautics_and Astronautics, Bejing 100083)
ABSTRACT This paper presents in detail a method for measuring high—subsonic
two-dimensional periodic flow field with a single-hole cylindrical pressure probe with high—
frequency response. The method normalizes the probe calibration curves at different M ach
number and simplifies the compressibility correction. The probe is set in nine azimuthal
angles while measuring the flow. Sampled and averaged data are used to determine flow
angles by least square fitting, M ach number and stagnation pressure are then obtained from
solving a set of noninear equations. The method has been successfully applied to measuring

the rotor exit flow field in a multistage compressor with high accuracy.

APPLICATION LDA TO INVESTIGATION OF 3-D

VELOCITY PATTERN IN INLET DISTORTION SIMULATOR
Lin Qixun, Zhang Li, Zhang Dong, Shi Chunying
( Nort hwestern Polytechnical University, Xian 710072)

ABSTRACT A two-measurement-at-one-point method with a two-colour LDA
(Laser Doppler Anemometer) has been used for measuring three-dimensional velocity field.
Various velocity distortions of the simulator have been investigated. The velocity and
turbulence patterns of 90 degree torus quadrant and of torus with 20 degree slanted cut are
shown. It can be seen clearly how the low velocity and large turbulence region will be caused

by the flow separation from the duct lips. In order to estimate maximum instantaneous
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distortion, the vortex size must be measured. It is defined classically by velocity crelation and
more directly than by total pressure. Some typical results are shown in a table. The vortex
size is increased by the flow velocity. At 1D section the vortex size of torus with 20 degree
slanted cut is about two times larger than the size of 90 degree torus quadrant. But at 3D

section the former decreases and the later increases slightly.

EXERGY ANALYSIS OF AEROENGINE AND ITS SIGNIFICANCE
Li Ruhui and Qiu Xiaomei
( Bejj ing University of Aeronautics and Astronautics, Bejing 100083)
ABSTRACT An exergy analysis method of an aeroengine is presented and
compared with the traditional energy analysis method. The significance of the exergy analysis
for the aeroengine engineering is considered. It must be underlined that the main part of the
energy loss in the aeroengine comes out of the combustor. Therefore, to enhance of the

exergy efficiency of the combustor is an essential measure to improve aeroengine

performance.
STATISICAL ANALYSIS AND PREDICTION
OF AEROENGINE DETERIORATION
Li Jia and Tao Zengyuan
(Air Force Engineering College, Xian 710038)
ABSTRACT An aeroengine deteriorates in the/coutse of its service. Although its

perfomance may be restored\to some extent after overhaul, it' goes down gradually in general.
Based on the statistical information analysis of the test-bed performance decay of 500 engines
after 0 to 3 overhauls, a concept of an-everall performance index is proposed to reflect the
overall performance of the engine. Acecording to this concept, a mathematical model of the
engine deterioration is presented which is established by means of the exponential smoothing
theory. The prediction of‘the engine deterioration has been made wheih is quite consistent
with the practice. The final analysis shows that it is necessary and also feasible to adopt the
method of statistical and synthetic analysis for the overall engine performance decay of both

randomness and regularity and, what is more, with many parameters.

A DIRECT-PROBLEM CALCULATION METHOD FOR

GAS TURBINES WITH BOWED AND TWISTED BLADES
Wang Zhongqi, Yang Hong, Liu Fengjun, Huang Yinghong, Feng Guotai
(Harbin Institute of Technology, Harbin 150000)

ABSTRACT The necessity of the direct—problem calculation in aerodynamic
design of gas turbines with bowed and twisted blades is discussed and a practical direct—
problem calculation program is developed for the S2stream surface transonic flow in a multi-
stage gas turbine. In the calculation, the shape of the mean S2stream surface is taken as that
of the blade mean camber surface which is modified properly to guarantee a reasonable S2
stream surface shape, and the circulation is specified by the stream surface shape and the
axial velocity. In the supersonic region, the density is corrected by means of the artificial
compressibility treatment to make the calculation stable and the velocity is solved by density.



