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Reynolds number changed from 60000 to 240000. The mainstream turbulence varied from
0. 75% to 13.5% . T he results showed that the mainstream turbulence enhanced heat transfer
coefficients on the suction surface to a great extent, and also increased the heat transfer coef-
ficients on the pressure surface. Both onset and end of transition on the suction surface
boundary layer move forward with increase of mainstream turbulence intensity. The end-

wall effect region emerged at the root region of x/ C> 0.24 of suction surface for the present
turbine blade. The end— wall effect raised on the heat transfer coefficients for a low main-
stream turbulence, but diminished for a high mainstream turbulence at the end— wall effect
region. The influence of mainstream turbulence on the heat transfer coefficients vanished at

the end— wall effect region.

Key Words Turbulence Blades Heat convection M easurements

PERFORMANCE OPTIMIZATION

OF HIGH THRUST- WEIGHT RATIO TURBOFAN ENGINE

Zhu Zhili and Wang Xiaobo
(4th Dept. Beij ing University of Aeronautics and Astronautics. Beijing 100083)

ABSTRACT The optimization of installationperformance was ¢ompleted by the
comprehensive optimal method for the high thrust —weight ‘ratio\ turbofan engine. T he
propulsion system performance model of the variable geonmretry. turbofan engine served as the
base, and the maximum of install thrust, minimum of nstall SFCiand' minimum of the inlet
temperature of turbine were taken as the optimization modales respectively. The cal culation
and the following analysis showed that the propulsion system performance can be improved
significantly by multiple parameter, performance seeking control for the turbofan engine with
afterburner. The improvements\are as Tollows: (1) the supersonic cruise install thrust can be
increased by about 8% on the moduleof maximum thrust; (2) the subsonic cruise install SFC
can be decreased by 2% on the module of minimum SFC; and (3) the turbine inlet tempera—
ture can be lowered'by about 25 K at the constant install thrust on the module of minimum

temperature-

Key Words Aircraft engines Performance analysis Optimiation

NUMERICAL SIMULATION OF ROTOR- STATOR
INTERACTION IN A TRANSONIC COMPRESSOR

STAGE AT OFF- DESIGN CONDITIONS

Ren Yuxin, Shen Mengyu, Liu Qiusheng
(Tsinghua University, Beijing 100084)

ABSTRACT A numerical method is developed for simulation of rotor— stator in—
teractions in a compressor or turbine stage. This method solves quasi— three— dimensional
Navier— Stokes equations by an implicit high resolution finite volume method. A fully conser—
vative method is designed to compute the inviscid and viscous flux at the interface of rotor
and stator grids. Numerical results of rotor— stator interactions in a transonic compressor
stage at off— design conditions are presented- The mechanism of rotor— stator interactions in

this compressor stage is discussed in terms of the computational results.
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Key Words Compressors Blades Non- steady flow Numerical simulation

EXPERIMENTAL RESEARCH AND ANALYSIS

OF SLOPED SLOTTED CASING TREATMENT
Chu Wuli, Zhu Junqiang, Liu Zhiwei
(7th Dept. Northwestern Polytechnical university, Xi‘an 710072)

ABSTRACT Compressor endwall treatments, such as grooves and slots can ef-
fectively delay stall and increase the weight flow range of a compressor, but the efficiency de-
creases- A new kind of casing treatment, called as sloped slotted casing treatment, has been
designed, which absorbs the advantages of traditional casing treatments. The overall perfor—
mance of compressor rotor with sloped slotted casing treatment is measured at a single axial
flow compressor. T he effects of the axial overlapping amount and back cavity volume on stall
margin and efficiency have been found. In each case, its characteristics with the casing treat—
ment are compared to those without it- The results show that the new kind of casing treat—
ment can effectively increase the stall margin and efficiency. Both flow suction and injection

from the treatment region makes a stall margin im provem ent.

Key Words Casing treatment Experiment Analysis

EXPERIMENTAL INVESTIGATION

OF ENDWALL FLOW IN A TURBINE CASCADE

Dong Zhirui, Liu Sengling,” Zhang Yujin, Xu Duchun
(7th Dept. Northwestrn-Polytechnical University, Xi'an 710072)

ABSTRACT The flow field of straight HP turbine cascade was investigated ex—
perimentally in a large=-scale low — speed open— loop cascade heat transfer wind tunnel.
Three— dimensional flow fields near the endwall of the cascade were measured by using five
— hole probe at five different Re. Cotton thread and floating small ball are applied to visual-
ization of the flow fields. The experimental results show that the pressure side leg of the
horseshoe vortex destroys the structure of the incoming flow boundary layer, when it moves
from Pressure Side (PS) to Suction Side (SS). Behind the pressure side leg, a new boundary
layer is generated near the endwall in the cascade. The new boundary layer goes from PS to
SS. However, its thickness is thinner than that in the incoming flow. The 3D- flow region
occupies 40% flow passage of turbine cascade. The increase of Re intensifies 3D- flow near
endwall. From the photos of flow visualization it can be seen that corner vortex is generated
and developed near the suction surface of blade/ endwall junction, and forms a triangle region
on the suction surface. The size of visualized passage vortex is consistent with measurement

result.

Key Words Cascades Three dimensional flow Measurements Experiment



