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AN OPTIMIZATION METHOD FOR STATISTICAL ASCERTAINMENT
OF THE MOST PROBABLE PEAK TEMPERATURE

AT COMBUSTOR EXIT
Ding Yisheng and Lin Xiurong
( Northwestern Polytechnical University )

ABSTRACT With a limited number of exit temperature measurements of a gas
turbine combustion chamber, it is most unlikely to take a measurement just at the correct
position of the real hot-spot. On the other hand, numerical prediction of the hot-spot
temperature so far is impracticable. In this paper, on the basis of principles of statistical
analysis, a very simple and effective two-dimensional optimization method is employed to
process the multi-measured temperature data taken at an annular combustion chamber exit
under a specified operating condition. As expected, an optimum fitting Weibull equation is
obtained, which can meet the preset accuracy requirement of evaluation by applying least
square method, and then a calculation formula is derived, which can be used to ascertain the
most probable exit peak temperature value with confidence. A numerical example shows that
the most probable exit peak temperature (namely the real hot-spot temperature) is higher to
a certain extent than the maximum value measured. Some other potential applications of this
method are also metioned very briefly.

A NUMERICAL STUDY OF PARTICLE DISPERSION

IN MIXING LAYER WITH RANDOM VORTEX METHOD
Xu Chenggang, Yan Chuanjun, Wan Hongji
(Northwestern-Polytechnical University )

ABSTRACT Quasitwo-dimensional large scale vortex structure has a dominant
effect on development of ‘plane mixing layer. Crowe used Stuart § Vortices to simulate
particle dispersion in \free \shear flows. The results of his simulation show that the
experimental observations indicating particle dispersion rates greater than the fluid dispersion
rates in free shear layer could be attributed to the effect of large scale vortex structure on
particle dispersion. \It-is the incapability of Stuart § vortices of simulating development and
merging process of these large scale vortex structure, that compromises the generality of his
results. In this paper, we studied the particle dispersion in the mixing layer by using the
random vortex method to simulate the creation, development and merging processes and the
same results as Crowe § are obtained but in a more general sense.

MEASUREMENT AND PREDICTION OF INTERNAL 2- D
TURBULENT BOUNDARY LAYER SEPARATION

Yin Junfei
(Naning Aeronautical Institute)

ABSTRACT An incompressible turbulent boundary layer separation in a two-—
dimensional diffuser was surveyed using laser doppler velocimeter, and its time-averaged
velocities and turbulence quantities were obtained. The time averaged velocity profiles were
compared with several empirical relationships. Prediction was made by using a quasi-
simultaneous viscous/ inviscid interaction model and was compared with the experiment. T he
prediction with two empirical relationships of shape facter Hi= Hi (H) was compared. The
prediction is in agreement with the experiment before the strong reversing flow.



