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INSTABILITY ANALYSIS OF STRONG NONLINEARITY
OF TURBULENT FLOW
Gao Ge

(Beijing Institute of Aeronautics and AStronautics)

Abstract

In order to analyse the imnstability of turbulent flow from the viewpoint of
fractal dynamics, an arbitrary curve with discrete disturbance wave is chosen as the
element of fractal structures of turbulence, Meanwhile, a quantized scale and co-
ordinate method is adopted to handle the strongly nonlinear phenomena of flows de-
spite their complex structures and large amplitudes of disturbance, Two of the main
difficulties for the complexity of turbulence,i, e, nonlinearity and discreteness, have
been approximately solved by the above-mentioned means, The bifurcated solution
leading to transition and turbulence is meaningful, which embraces all the effects
of nonlinearity and discreteness, including shearing, stretching, rotation, disper-
sion, pressure-strain interaction and memory, Therefore, the result should deepen

our comprehension of turbulence,
A SYSTEM OF DATA ACQUISITON AND PROCESSING
IN. AEROENGINE

Han Wenging, Li Longqiang, Huang Zhiqing
(Nanfing Aeronautical Institute)

Abstract

A comprehensive system of data acquisition and processing in aeroe;lgine testing
is described which-can acquire and process all parameters including dynamic ones,
Its advanced hardware and program compiled with PL/M language enhance its ma-
ximum acquisition speed to more than 5000 times per second, The thermocouple re-
gression equations are obtained by polynomial fitting in sections with changing
weight and applied to linearization of temperature measurement, The self-made sca-
nivalve controlled by microcomputer is used for steady multipoint pressure measu-
rement,and the technique of real time calibration is also adoptéd to guarantee high
accuracy of the measurement, The self-made frequency channel is capable of turning
frequency into analog or digital signal in real time and its response time makes
up only one period of the signal measured,

The practice of employing this system in aercengine testing shows that its hard-

ware and software are reliable and easy to operate, The time of the whole processing
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reduces from half a day manually to merely several minutes, The test run time is

also saved up to about 209, but the average measurement accuracy increases from

0.8% 1o 0.3%.

EXPERIMENTAL INVESTIGATION OF THE INFLUENCE OF
DIFFUSER SHELL SHAPES ON PERFORMANCE
OF DUMP DIFFUSERS IN COMBUSTOR

Hua Guangshi, Wang Weibin, Tang Ming, Chen Binglu
(Northwestern Polytechnical University)

Abstract

The overall performance of a two-dimensional symmetric straight-walled dump
diffuser in combustor is investigated experimentally, The test model consists of a
straight-walled pre-diffuser with fixed diffuser wall angle(2=12°),a semicircular
head flame tube without holes, two throttles for varying flow split ratio(S)between
upper and lower channels surrounding the flame tube, add eight different diffuser
shells, The experiments were carried out under the conditions of Ma,, =0.277 and
S =1, and for each of the eight shells, the dump gaup (D) was changed 4 times,
The main purpose of the tests is to study the-influence of the different shell shapes
and dump gaps on the overall performance of the dump diffusers,

The results show that their-influence 'on the loss of total pressure of the diffu-
ser is strong and the maximum loss occurs-when the” front wall of the shell is lo-
cated in the pre-diffuser outlet section, However, the change of shell shapes has
only small influence on optimal dump-gap (for minimum loss of total pressure),
In all the test cases, the optimal dump gaps are within D=4(mm and D=50mm,
The experiments also indicate that under certain operating conditions there exist
low pressure areas around the head of the flame tube, The external static pressure
in these areas can be lower than the pressure in the flame tube, Therefore, any

holes in the areas should be placed with great care to avoid reversed flow,

STUDY OF PERFORMANCE OF ROTATING STALL
IN BLADE ROW
Liu Zhiwei, Zhu Junjiang, Wang Zhunsheng

(Northwestern Polytechnical University)

Abstract

The experimental performances of rotating stall in the blade row of altered geo-

metric parameters are analyzed by use of the flow model and the method provided



