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and ejctor ramjet modes, ejector ramjet and rocket modes.

VISCOUS FLOW FIELD PREDICTION

IN AXISYMMETRIC PASSAGES
Zhang Guoqing and Hua Yaonan

(Chinese Academy of Sciences)

ABSTRACT The viscous flow fields in the inflow axisymmetric passages of centrifugal
compressors are predicted with vorticity- stream function (w-9) method. The expressions of ¢g-7
turbulence model equations in orthogonal curvilinear coordinate system are derived here, and they are
used to predict the turbulent flow fields. The g-7 turbulence model has an advantage in capability of
treating the boundary conditions. The unsteady terms are introduced in the w-equation and ¢, 7
equations, and the time-marching method is applied to solution of these equations. In the case of
turbulent flow prediction the wall function is used in the near-wall region. Several numerical examples
of laminar and turbulent flows in a 2D channel and axisymmetric passages with complex boundaries
show that their solutions obtained with the present method is in good agreeement with their exact

solution or their experimental data.

DIGITAL SIMULATION OF TRANSONIC FLOW FIELDS

IN-A PLANAR NOZZLE
Zheng xiaoqing  (Northwestem Polytechnical University)
Zen Jun (Gas Turbine Establishment)
ABSTRACT This paper presents a-method for simulation of transonic flow fields in a planar
nozzle. For this purpose, | the Jumeson-type Runge-Kutta finite volume method is applied to solving
Euler equation with the aid of local time stepping and impicit residuals averaging techniques. In such a
manner the convergence rate is sped up in planar nozzle flow solution, so that the steady state can be
obtained in less than a hundred iterations. An adaptive dissipation term is added to the equations to
eliminate the fluctuation of the flow parameters and the vibrations in front of and behind the shock.
The results of the calculations are in good agreement with the test data and the results of calculations

with other numerical methods.

CALCULATION OF PRESSURE RATIO

AT NOZZLE EXIT WITH SHOCK
Zen Jun and Zhao Jingyun
(Gas Turbine Establishment)
ABSTRACT A mathematical model of a axisymmetric convergent-divengent nozzle is
set up by multivariant linear regression analysis method. The relationships of pressure ratio at nozzle
exit with shock to four geometric parameters, i. e. area ratio, half-convergent angle, half-divergent

angle and radius ratio of throat curvature to throat, are considered. The pressure ratio only depends on
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the area ratio. Other parameters have little effect on it. The results provide the basis for testing and

transonic calculation of the axsiymmetric convergent-divergent nozzle.

ELIMINATION OF OVERTEMPERATURE IN TURBOJET
Shang Yi, Zhang Baoan, Chen Xiaoxing
(Nanjing Aeronautical Institute)

ABSTRACT This paper analyzes the reasons of the overtemperature in a turbojet and
provides the available measures to eliminate it, such as the strict requirements for the engine overhaul
at the repair factor-y and the reasonable engine adjustment in the field maintenance. It is essential for
the field maintenance to adjust properly the relationship between the turbine pressure ratio and the
exhaust nozzle area, so that the turbine gas temperature comes down without afterburning temperature
drop. In this way, the influence of the above problem on the operational performance of the engine can

be minimized on condition that the engine reliability is guaranteed.

DYNAMIC CHARACTERISTICS OF TWO NEW VIBRATION MODES

OF THE DISK-SHELL SHAPED GEAR
Yan Litang and Qiu Shijung
(Beijing University of Aeronautics and Astronautics)
Gao Xiangqung
(Nanhua Power Plant Research Institute)

ABSTRACT Two new vibration modes of the disk-shell shaped big medium gears placed
on the three separate medilim shafts\of a turboprop engine have been found. They have the same nodal
diameters as the conventional ones-but their frequencies are higher. The tooth ring vibrates both
radially and axially and has'greater deflection than the gear hub. The resonance of these two new nodal
diameter modes is much more dangerous than that of the conventional nodal diameter modes. Moreover
they occur just nearly at the upper and lower bounds of the gear operating speed range. A special
detuning method is developed for removing the resonance of these two new modes out of the upper and
lower bounds respectively and the effectiveness of the damping rings in this case has been researched.
The vibration responses measured on the reductor casing have been then reduced to a quite low level

after the damping rings were applied to the three big medium gears.

CALCULATION OF FLASH TEMPERATURE ON TOOTH SURFACE

OF INTERNAL HELICAL GEARS
Fang Zongde, Chen Guoding, Shen Yunwen
(Northwestern Polytechnical University)
ABSTRACT An accurate calculating approach for flash temperature of internal helical
gears is presented. Firstly, the load distribution on tooth surface is obtained by using 3-D finite element

method and loaded tooth contact analysis technique. Then, the relative velocities and curvature radii



