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A UNITED OPTIMUM METHOD FOR AN AXIAL
TURBINE STAGE
Zou Zixiang, Yuan Ding, Li Xaoling
(Institute of Engieering Thermophysics)
Abstract
A united optimum method for designing an axial turbine stage is provided which com-
bines the blade geometry optimization with the optimization of meridian passage according
to the blade twist, The physical models,mathematical expressions and procedures for optimum
selection of the blade geometry,meridian passage and its twist are described respectively, and
then a united procedure is proposed, A numerical example has been calculated with this pro-
cedure, In the result,this method is proven of both theoretical and practical values and may

furnish the basis for CAD of a turbine stage,

EFFECT OF BIMODAL AP PARTICLE SIZE DISTRIBUTION ON
ALUMINUM COMBUSTION IN PROPELLANTS
Li Shufen
(University of Science and Technology of China)
Jin Léji
(Red Star_Chemical Plant)
Abstract
A Series of researches on degree of aluminum-agglomeration and combustion in propel-
lants have been'completed experimentally, The results show that AP particle size distribution
is an important factor \effective on aluminum combustion in propellants, It is found that the
smaller AP particles are, the less the possibility of aluminum agglomeration is, This con-
clusion supports the “Pocket Model”, submitted by N, S, Cohen and is consistent with the
results calculated with empirical formulas, The effect of bimodal AP particle size distribu-
tion is elaborated in this paper, It is suggested that the most suitable content of fine AP
particle in the composition of propellants be about 409 . The result is helpful to the compo-

sition design of new propellants,

TECHNICAL NOTES

PREDICTION OF THE FLAME FRONT IN AN AUGMENTOR
WITH SWIRLING FLOW

Tan Haoyuan and Guo Ningqun

(Nanjing Aeronautical Institute)
Abstract
A computing program has been worked out for prediction of the flame front in a swirl
augmentor, The positions of flame front and the coefficients of pressure loss have been cal-

culated for a variety of swirl angles, The results of the analysis indicate that the ratio of
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the length of flame front to the diameter of augmentor equals 1,2 (L/D=1.2) when the
swirl angle of 45° is selected, The coefficient of pressure loss in the swirl augmentor is
not larger than that of a conventional afterburner, There is no obvious effect of pressure

on the position of flame front,

MEASUREMENT OF RESIDUAL TIME OF GAS
IN RECIRCULATION ZONE BEHIND FLAMEHOLDERS
Jiang Leiyong and Zhang Xunan

(Nanjing Aeronautical Iustitute)
Abstract

An instrument has been developed which provides sensitive and reliable measurement of
the residual time of gas in the recirculation zone behind flameholders with flame, The
experiments with this instrument show that the mean residual time is inversely proportional

to the upstream velocity,

FUEL CAPTURE ON THE SURFACE OF
V-SHAPED FLAMEHOLDER
Liu Zhigang, Wang Jiahua; Li Gaiqi
(Nanjing Aeronautical Institute)
Abstract

A new method for measuring the fuel captiure on the surface of flameholder by means
of V-shaped capture gutters\is proposed, The relationship between fuel capture rate and
individual parameters has been analysed, An empirical formula has been established, In the
calculation, the concept of considering the edge of fuel droplet groups as reference trajec-
tory has been set up, The fuel capture rate on the surface of V-gutter flameholder has

been calculated and the results are in good agreement with the experimental data,

ENHANCEMENT OF HEAT TRANSFER IN
TURBINE BLADE COOLING
Zhang Yuming, Gu Weizao, Liu Changchun

(Institute of Engineering Thermophysics)
Abstract

An experimental study on fully-developed turbulent air flow in rectangular passages
with two opposite rib-grooved roughened walls has been performed to determine the effects
of the rib-grooved pitch-to-height ratios on friction factor and heat transfer coefficients,
A pgeneral method for predicting average friction factor and average Stanton number in
rectangular ducts with two smooth and two opposite rib—grooved walls is developed, Expe-
rimental results show that the performance of the heat transfer in the passages with rib-
grooved roughened walls is better than that in the passages with rib roughened walls at the

same s/h, This work may be useful to internal cooling design of the gas turbine blade,



