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PREDICTION OF INTERNAL FLOW FIELD
IN A HIGH SPEED IMPELLER

WITH VISCOUS BODY FORCE TECHNIQUE
Yang Ce, Suo Yisheng, Jiang Zikang, Zhu Wei
(Department of Thermal Engineering, Tsinghua University, Beijing 100084)
Lao Dazhong ( Beij ing University of Technology, Beijing 100081)

ABSTRACT It is very important of understanding the internal flow field in high
speed centrifugal compressor in order to design an impeller with higher efficiency and high
pressure ratio. In this paper, a three— dimensional viscous code has been developed to solve
simplified Reynolds— averaged Navier— Stokes equations . The viscosity is simulated with
viscous body force method. The governing equations are spatially discretized in the cell- ver—
tex finite volume scheme on a simple H mesh and temporally integrated by an explicit two—
step Runge— Kutta scheme. The turbulence closure is made by using Baldwin— Lomax mod-
el. This code is demonstrated for predicting the internal flow field of a high speed impeller.
Some laser measure data are also illustrated to testify the calculated results.

Key Words Centrifugal comperssors T hree— dimensional flow Calculation

A MODIFIED MODEL OF SUPERSONIC/ TRANSONIC

FAN AERODYNAMIC DESIGN SYSTEM
Zhao Yongjun, Xing Xiuqing, Zhou Sheng
(4th Dept. Beij ing University of Aeronautics-and Astronautics, Beijing 100083)
ABSTRACT The two-_dimensional aerodynamic design and the three— dimen—
sional flowfield analysis,, which are two of the three main parts of supersonic/ transonic fan
aerodynamic design systém, /do not match in flow model. Therefore, a triangular model of
aerodynamic design system is put forward to improve the design system. As a part of its im—
plementation a quantitative indicator is provided which uses the inner flow deviation angle
and its deviation to evaluate quantitatively the designed flowfield and to guide the next design

iteration. The possibility of developing the indicator into a criteria is also discussed.

Key Words Transonic flow Fans Aerodynamic characteristics Modelling

NUMERICAL SIMULATION
OF BOUNDARY LAYER ON BLADE SURFACE

UNDER DIFFERENT INLET FLOW CONDITIONS

Liu Bo and Wang Yangang
(7th Dept- Northwestern Polytechnic University, Xian 710072)
ABSTRACT The boundary layer flow pattern on the blade surface of a two di-
mensional cascade is simulated numerically to investigate the transition process from laminar
to turbulent flow and the length scale of transition region under different inlet M ach number

and incidence. The influence mechanism of some inlet flow conditions on the transition is also



