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EXPERIMENTAL STUDY ON PROPELLER FENCE

FOR EFFICIENCY ENHANCEMENT AND NOISE REDUCTION
Mao Xichang, Li Hongmin, Wang Jiebing
(Beij ing University of Aeronautics and Astronautics)

ABSTRACT Three-blades scale-model propellers with and without propeller
fence along the chord direction at 88% tip blade radius are compared experimentally in the
wind tunnel in respeet of aerodynamic and acoustic characteristics. T heir rotational speeds
vary between 1500rpm to 3000rpm. Experimental results indicate that under conditions of
identical advanceratio J the efficiency of the propeller with propeller fence is enhansed 1. 9%

4.9% and its lower noise level is reduced 13 20dB. It is shown that the propeller fence is

one of effective measures to increase efficiency and to decrease noise of propellers.

ON MODELLING CONDITIONS
FOR COOLING EFFECTIVENESS EXPERIMENTS

Qiu Xuguang
(Beij ing University of Aeronautics and Astronautics)
ABSTRACT According to strict theory-of similarity, \the’modelling conditions

for model experiments on cooling blades or vanes-of a gas turbine “are obtained from a
necessary set of differential equations and singlé—~ alued-conditions. It is shown that when the
pressure in modelling is lower than-that-in the ‘actual turbine, |the temperature in modelling

must be lowered simultanesusly in order to-maintain-the criterion on pl/u  crT for cooling
air and for gas invariant.\ T herefores;—it is necesary 1o increase the pressure and to decrease
appropriately the temparature\in modelling-tests for the blades and vanes of high-pressure
turbines with high pressure ratio.

SURFACE TEMPERATURE MEASUREMENT

OF TURBINE DISKS

Wu Hongdao, Qu Yuwu, Li Xungguang, Du Shengqin
(Design Institute of Xian Aero-Engine Coporation)

ABSTRACT A new method of temperature measurement with a single-wire
thermocouple— slip ring system is first introduced to measure the surface temperature of the
turbine disks in the turbojet engines and the accuracy of this method is considered in this
paper. In this case the limited channels of the lip ring are fully utilized and the measured
surface temperatures of the disk are actual and believable enough. The problems in its
application such as the installation of the thermocouples, the cooling of the slip ring and the
balance of the turbine rotor with this system are also discussed briefly.

NUMERICAL STUDY OF TURBULENT COMBUSTION MODEL

Zhao Jianxing and Yi Yong
(Nanjing Aeronautical Institute)
ABSTRACT Although the k-€g turbulent combustion model becomes
widespread in engineering application, but the coefficients of the model Cr, C.1, Cg2 and
expressions of the square of concentration fluctuations g used by researchers are different. In
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fact, the effects of these coefficients and g expressions on reaction rate and temperature
profiles are significant. This paper aims at providing optimal values of these coefficients and

rational g expression. Numerical calculations were carried out for recirculating reacting flow
2702, 12

behind a bluff-body burner. It is shown that Cr is given by Cr = (AT* /1000) g "/ gmaln( 1+
2g};fi/g1/2) , Cy1is defined as Ca = 2/07, Cy2is 2 in this prediction.

The prediction is in favourable agreement with the experimental measurements.

A CALCULATION RESEARCH ON BURNING RATE

OF ALUMINIZED COMPOSITE PROPELLANT

Liu Dehui and Peng Peigen
( National University of Dé¢f ense Technology)

ABSTRACT A research has been completed by appling PEM model to
combustion simulation of aluminized propellants. T he effects of aluminium particles on the
surface energy of the propellant are taken into consideration so simply as the heat sink PEM
model of J. P. Renie et al, but a new method to determine the pseudopropellant § formulations
is presented in this paper, thereby an extended and modified PEM model is developed.
According to this model, the burning rates and pressure exponents of aluminized propellants
are calculated. T he results show that our model makes the calculated results/of burning rates
and pressure exponents more approach to their experimental data as compared with the heat

sink PEM model of J. P. Renie et al.

DESIGN PRINCIPLE OF CHANGE-SPEED

INVOLUTE CONICAL GEAR TRAIN
Shen Qian
(Narjing Aeronautical Institute)

ABSTRACT A theory of-hobbing involute conical gears on a hobber with a
horizontal feed motion is described in the light of the gear engagement principle. T he
relations among some important parameters of the imaginary rack—shaper cutter and the
generated gear are analyzed, and the design method of a change-speed train mainly com posed
of intersected involute conical gears is considered in detail. It has many special advantages
such as many speed degrees only with a few gears, adjustable gear clearance by changing
position of the gear along with their axes respectively. Because in designing this kind of train
it is very important how to minimize the volumn and size and how to maximize the changable
speed degrees and the difference between the highest degree and the lowest degree. A
practical method is provided to control some key parameters to reach these goals. The present
theory is proved correct and the method is shown practical by tests of a sample change=speed
train.

OPTIMAL TOOTH PROFILE MODIFICATION
OF HELICAL GEARS FOR IMPROVING

RESISTANCE TO SCUFFING
Fang Zongde and Shen Yunwen
(Northwestern Polytechnical University )
ABSTRACT An approach is presented to increase scuffing load capacity of
helical gears. Firstly, the flash temperature distribution on tooth is evaluated by using 3-D



