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PERFORMANCE PREDICTION
OF BOWED VANE AXIAL- FLOW TURBINES

Yu Qing
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 210016)
ABSTRACT A method for the performance prediction of axial- flow turbines

with bowed and conventional vanes is presented, which uses flow function as control equation
on S2 surface. Profile loss is calculated by numerical method on several S1 flow surfaces.
Secondary loss and tip— leadage loss are empirically estimated with pitch— wide average loss—
es along the cascade blades. T he effect of the blade bowed angle on the secondary loss is tak—
en into account. T he comparison of the predicted results with experimental data confirms the
feasibility of the method.

Key Words Performance analysis Prediction techniques Turbines

MEASUREMENT AND DETERMINATION
OF AEROENGINE THRUST

Du Heling
(Chinese Gas Turbine Establishment, Jiangyou 610500)
ABSTRACT It is difficult-to measure the flight thrust of Aeroengine directly. It

is determined now by calculation with-mathmatical relationships of the flight thrust to the
physical quantities-which can'be measured directly. According to the definition and the ex—
pression of the thrust,\ as well'as the conditions derived from them, a method of aeroengine
thrust determination and its ‘program are provided on the basis of engine part tests, model
tests, engine ground test, altitude— simutation tests, and flight tests. At the same time, the
important function of the-altitude— simulation facility is also analyzed in respect of correct

flight thrust determination.

Key Words Aircraft engines Thrust Measurement method

VALIDATION TESTS WITH A SCALE- MODEL
FOR SURFACE SOUND PRESSURE PREDICTION

OF PROPELLER AIRCRAFT
Wang Tongging
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)
ABSTRACT An experimental research with a propeller aircraft scale model has
been completed to obtain reasonably comprehensive data for validating its improved sound
field model. Instead of the tests in anechoic windtunnel as abroad, the scale— model tests was
accomplished in outdoor conditions. In the predicton of propeller noise in free field with the
improved sound field model, the load data on the propeller blade surface were obtained from
calculation of inverse problem. The measured results of sound pressure on the scale— model

have been compared with that predicted by the improved sound field model in a reasonable a—
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greement.

Key Words Noise propellers Fuselages Effect Noise measurements

COMPARISON BETWEEN TWO KINDS
OF CONVENTIONAL LABYRINTH

Wu Dingyi
(7th Dept. Northwestern Polytechnical University, Xi‘an 710072)
ABSTRACT Straight— through and stepped labyrinths are often used in aircraft

engine. According to large amounts of experimental data, the empirical formulas of mass flow
factor for these two kinds of labyrinth have been provided which are superior to their theo-
retical formulas due to various corrections. The seal characteristics of the two kinds of
labyrinth were compared and analyzed in detail so that their featuers and reasonable condi-
tions of their application were found out. Finally, the new empirical formulas for calculating

their critical pressure ratio were derived too.

Key Words Sealing Flow coefficients Leahage

MULTISECTION LINERS FOR NOISE REDUCTION

OF COUNTER- ROTATING FAN
Shi Wei
(4th Dept. Beij ing University of Aeronautics.and Astronautics, Beijing 210016)
ABSTRACT It \has been found that-multisection liners not only attenuate the
sound waves in <ducts, but also ‘to suppress sound wave thorugh the wave reflection at
impedance discontinuities. As a'consequence, the maximum noise reduction in a duct of given
length can be realized by designing each section liner and different combination. In the pre-
sent investigation, different/combinations of multisection liners have been designed to sup-
press the discrete noises-generated by a counter— rotating fan. The experimental results testi—
fied that, the noise was reduced by 9 dB in far field under the conditon of 60 c¢m liner length.

Key Words Fans Perforated plate sound absorption Noise reduction

DIGITAL SIMULATION ON TOOTH CUTTING

AND MESHING OF SPIRAL BEVEL GEARS
Wang Sanmin and Ji Minggang
(M echanical Dept. Northwestern Polytechnical University, Xian 710072)

ABSTRACT The conventional methods for determining the tooth geometry and
tooth contact of spiral bevel gears are based on differential geometries of rigid body move-
ment, and consequently make description of tooth surface and analysis of tooth contact be-
havior very complicated. In this paper, the authors work out a digital simulation method for
tooth cutting and meshing of spiral bevel gears. A numerical model of tooth surfaces is set up
by digital simulation of tooth cutting. The analysis of tooth contact behavior is completed
with the numerical model of tooth surfaces. Solution of the meshing equation v*n= 0 in con-

ventional methods is replaced by minimizing the normal distance between points on the tooth



