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TECHNICAL NOTES

A MULTIGRID SCHEME FOR CALCULATING THREE-DIMENSIONAL
FLOWS THROUGH COMPRESSOR BLADE ROW
Ning Wei and Zhou Xinhai
(Aeroengine Dep artment, Northwestern Polytechnical University Xian 710072)

ABSTRACT Based on the MacCormack explicit difference Scheme, a multigrid
scheme has been developed to solve the three-dimensional Euler equations expressed by weak
conservation law in cylindrical coordinate system. The distribution and interpolation formulas
of corrections for the presented multigrid scheme have been derived. T he present Euler solver
was used to calculate the flows of two sets of transonic compressor rotor blade rows, and
proven to be a valid and useful design tool. T he computed results indicate that this scheme is

enable to accelerate the computation convergence greatly, and the method is accurate and reli—
able.

Key words Compressors Three-dimensional flow Finite difference methods

DESIGN AND EXPERIMENT OF CENTRIFUGAL COMPRESSOR

3— D IMPELLERS FOR HEAVY GASES
Wang Shangjin, Xi Guang, Liu Sixue
(Dept. of Power Machinery, Xi'an Jiaotong University, Xi‘an, 710049)
Yuan Yan, Wang Siyi
(Chong Qing Machinery M anif acturing Factory, Chong Qing)

ABSTRACT An inverse problem-method based on/s: flow surface theory of 3-D
flow field has been developed to design centrifugal compressor impellers for heavy gases and
some techniques to improve the performance-of high-pressure ratio impellers have been pre—
sented too. T wolimpellers\with M'ach number M« = 1. 26, 1. 06 and relative width b2/ D2=

0. 054, 0.036 respectively have beendesigned by use of this method. Experiments of the im-
pellers have been performed in a closeddoop test rig with Freon gases (R11) to verify the de-
sign method. The dynamic pressures distribution from shroud to hub at the exits of impellers
and the losses of vaneless-diffusers and volutes have been measured and analyzed under dif-
ferent work points. Their good performance obtained from tests shows the design method and
techniques presented in this paper is feasible and favourable.

Key words Centrifugal compressor 3-D impeller Design and experiment

A MODEL FOR ESTIMATING TIP CLEARANCES

IN GAS TURBINE ENGINE TRANSIENTS

Zhu 7hili and Liao Kuo
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)

ABSTRACT During the gas turbine engine transient, the clearances of the com-
pressor and turbine blade tips differ from those in stable operation because the heat change
between gas and components causes the different radial movements of the rotor and case. In
order to simulate the real thermodynamics process in the gas turbine engine transient as pos—
sible, a model for estimating the variations of the tip clearance and efficiency with time is giv—
en. In this model, the typical stage chosen from a multistage turbomachinery will be decom-
posed into three components (case, blade and disc), the instantaneous heat growth of each
component is calculated individually by means of the different heat transfer model, and the in—
stantaneous centrifugal growths of blade and disc are also estimated, therefore the instanta—
neous tip clearance are obtained by summing the heat and centrifugal growths of all compo-



