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for-numerical experiments, The incident angle varies from —13 to+ 11, The nu-
merical results of the deviation angle and separation point are compared with the

corresponding physical experimental data in good agreements,

COMPARISON OF THREE EXPERIMENTAL METHODS FOR
TRANSONIC TURBINE CASCADES

Yang Xuezhen
(Gas Turbine Establishment)
Abstract
Three typical transonis turbine cascades have been designed for this purpose
and tested with the aid of three different methods(two-dimensional cascade wind
tunnel test,wind tunnel test with sector of annular cascade,and hydraulic analogy),.
The results of these three methods are compared under the condition-of geometry
similarity, They are also compared with numerical solutions ofthe Finite Area
Time Marching calculation, The strong and weak points and reliability /of these

methods are evaluated preliminarily,

EXPERIMENTAL INVESTIGATION OF A DOUBLE CIRCULAR ARC
CASCADE WITH 73° CAMBER

Cheng-Gang
(Shenyang-Aeroengine Research Institute)
Abstract
A double \circular arc (DCA) cascade with 73° camber has been tested, and
accordingto the \test results its critical Mach number, optimum incidence, deviation
angle ,pressure distributions on airfoil surfaces,pressure losses and incidence angle
range are analysed, This cascade is also compared with a supercritical airfoil cas-
cade,The results indicate that the DCA cascades with such large camber still can
achieve good aerodynamic performances(large turning,high velocity,low loss and
wide incidence angle range)and coincide well with the general princples of DCA
cascades provided that the cascade parameters are chosen correctly and distribu-

tion of passage area is reasonable,

INVESTIGATION OF SUPERSONIC MULTIPLE CIRCULAR ARC
(MCA)AIRFOIL CASCADE OF AXIAL-FLOW COMPRESSOR

Zha Gecheng and Yan Ruqun
(Northwestern Polytechnical University)
Abstract

A computational method of characteristics initial-value line in the rotational
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supersonic cascade flow field with detached shock waves is presented, With the
solution of complete Euler flow equations by shock fitting method, a2 MCA cas-
cade supersonic inlet flow field containing detached waves is computed. The calcu-
lated detached shock waves before the cascade and the pressure distribution in
the supersonic region are satisfactory, From the calculated results of the flow
field, the relation between the Mach number and the unique incidence, which
meets the design requirements can also be obtained,

In our investigation,the loss-computational method of the supersonic cascade
is also firstly presented, which correlates the computation of supersonic flow
field with the wake method of subsonic profile, This method can determine the
shock loss and the subsonic profile loss separately, Agreement between the cal-

culated and the measured total loss is quite good,

EQUIVALENT LINEARIZATION OF A NONLINEAR ELEMENT
WITH RESPECT TO SUBHARMONIC MOTIONS

Chen Songqi and Xu liankang
(Northwestern Polytechnical University)
Abstract

This paper presents a linearization-technique for nonlinear force by the me-
thod of “harmonic balance, The element which produces nonlinear force is incor-
porated-into the multidegree-of-freedom system, the steady-state motions at the
element have components that are ~non-synchronous with the external harmonic
force exerted'\on the system, The equivalent force component is supposed to pe com-
posed of two parts, The first part is the sum of an average force ,a linar spring
force and a linear damping force just as in the case of linearization with res-
pect to harmonic motions, The second part is the sum of the equivalent external
harmonic forces having frequencies like those present in the non-synchronous mo-
tion components at the element, The unknown parameters that characterize the
equivalent force may be expressed analytically by the original nonlinear force and
the assumed steady-state motion at the element, and may be evaluated by an ite-
rative procedure, The technique is illustrated and tested for the sub-harmonic
whirling of an unbalanced rigid rotor incorporating squeeze-film damper,without
centralizing spring, The obtained results agree well with those from the full tran-
sient solutions when using the Runge-Kutta method, But if the linearization

technique is used,the computation time may be significantly reduced,



