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NUMERICAL SIMULATION OF PLUG NOZZLE

FLOWFIELDS AT DIFFERENT AMBIENT PRESSURES
Zhuge Weilin, Zhang Yangjun, Zhang Baoning
(Dep artment of Thermal Engineering, Tsinghua University 100084)
Chen Ronghui
(Gas Turbine Acadeny of China)

ABSTRACT A type of circular multi— thruster plug nozzle has been designed,
and its flow fields at different ambient pressures were simulated numerically by solving ax-
isymmetric Reynolds — averaged Navier — Stokes equations with a finite— volume formula—
tion. The simulations based on single equation and two equations turbulent models were com-
pared. The results of the both models at proper mixing length were consistent in general.

This type of plug nozzle embodies the main advantages of plug nozzles.

Key Words Jet nozzle Flowfield Numerical simulation

AEROACOUSTIC CALCULATION OF A TRANSONIC

PROPELLER BY USING KIRCHHOFF METHOD
Ma Liang
(5th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)
D. Lohmann and M. Kuntz (Institute of Design Aerodynamics, DLR Germany)
ABSTRACT The aeroacoustic field generated by ‘a-transonic two — blade
Hartzell propeller was calculated by-using-Kirchhoff method. The Kirchhoff surface was de-
fined as a nonrotating-¢ylinder surrounding the wholepropeller blade. The aerodynamic flow -
field was firstly computed by ‘using the Flower-code running in the Euler mode, then the
farfield acoustic pressure was calculated with the Kirchhoff method. A detailed numerical
study revealed the influence of the radius and height of the cylinder on the acoustic pressure
in the farfield. Theresults obtained by the Farassat’s linear method were also presented and
compared with the presented results. The comparison of the results obtained by both the
methods with experimental data demonstrated that the Kirchhoff method considering most of
the nonlinear effects gave a better results than the linear method.

Key Words Kirchhoff method Aerodynamic noise Propeller Calculation

A CONSIDERATION

OF TWO EQUATION TURBULENCE MODEL
Liang Dewang and Lu Bing
(2nd Dept. Nanj ing University of Aeronautics and Astronautics, Nanjing 210016)
ABSTRACT A concept of "two— layer" turbulence model is proposed which em—
ploys an algebraic turbulence model in near wall area and a two— equation turbulence model
in outer area or far wall area. The flows over a flat plate with M= 0. 3 uniform inflow and in
a 90TFectangular bent duct with non— uniform velocity and high turbulence inflow are calcu—
lated respectively by use of the " two layer" turbulence model and two equation turbulence
model with low Reynolds number modification. The obtained results show that the "two lay-

er" turbulence model can predict the distribution of velocity and wall stress for external flow



