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deflection angle at the design conditions increased by 0. 9 Correspondingly, the deviation an-
gle decreased by 0. 9 And maximum static compression ratio rised by 0.0177. The another
one of the tested cascades obtained similar results. A brief analysis of the experimental re-

sults is also presented.

PREDICTION OF STALL MARGIN

FOR MULTISTAGE AXIAL FLOW COMPRESSORS

Zhu Jiungiang and Liu Zhiwei
(Northwestern Polytechnical University )

ABSTRACT Two methods for predicting the onset of rotating stall in multistage
axial flow compressors are provided in this paper. First, the semi-em pirical criterion about the
isolated blade row is extended to the analysis of the multistage axial flow compressors. The
downstream condition of preceding stage is considered as the upstream one of next stage and
similar calculation is made for every stage. By comparison of the flows for each unit at the
onset of rotating stall, the stall margin of the multistage compressor can be'determined. T he
results of prediction agree with the experimental data fairly well. Secondly,/with the help of
the unsteady two-dimensional incom pressible flow-model,—the'inception eriterion of rotating
stall for a double stages axial flow compressor is derived-in ‘detail according to a small
disturbance stability theory. Characteristic equation is solved) iteratively using a Newton-—
Raphson scheme. Some numerical examples have been predicted with the aid of the written
computer codes. Good-agreement between the-analytical-and experimental results indicates
that the analysists believable.\The variations of damping factor under the different conditions
are compared and the rate of loss variation’is analysed as inlet relative airflow angle increases
for each blade row . The above-mentioned two approaches both can be used to predict the stall

margin for subsonic and transonic multistage axial flow compressors.

EFFECT OF HUB TREATMENT ON PERFORMANCE OF

AN AXIAL FLOW COMPRESSOR
Du Zhaohui and Liu Zhiwei
( Northwestern Polytechnical University )

ABSTRACT The hub treatment with a circumferential groove was tested on the
stator hub and compared with the casing treatment over the rotor tip for a single stage axial
flow compressor. The 3D flowfield at the downflow of stator and rotor blade rows, in
particular its endwall flowfield, in optimum operating and near stall states were measured by
a micro{ive-hole probe. It was shown that stall margin can be improved not only for the
singlestage (m= 2.96%) , but also for the rotor (m= 2.79%), even if the onset of stall is
at the rotor tip first. The reason is that the stall affected by treatment groove to retard the
appearance of stall. Some initial researches have been made for improvement of performance
of the single stage and rotor, as well as the relation between the rotor and stator. It is found

that the trend in variation of the most performance parameters of the rotor with hub
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treatment is similar to that of isolated rotor with casing treatment. According to the analysis
of downflow, anew flow phenomanon is clarified: the dangenous stall locates at the blade hub
and near the pressure surface. The mechanism to extend stability for a hub treatment with ci-

rcumferential groove is also considered.

CALCULATION OF THREE-DIMENSIONAL LAMINAR

BOUNDARY LAYERS ON ROTATING BODIES
Zu Guojun and Chen Maozhang
(Beijing University of Aeronautics and Astronautics)
ABSTRACT T he three—dimensional boundary layer equations with rotation terms are
formulated in general tensor form. The effects of rotation including @/ &y Z 0 and its
consequence have been investigated. T he results show that in some cases it is essential to ta—
ke O/ Oy #0 into account to obtain accurate boundary layer parameters. A new method to
solve this equation system is proposed- The method has been verified through several

examples, showing its effectiveness and applicability.

INFLUENCE OF DOWNSTREAM DISTORTION

ON PERFORMANCE OF AXTAL COMPRESSOR
Hu Jun, Tang Guocai, Zhang Huimin
(Naming Aeronautical Institute)

ABSTRACT The development-of a new method to predict the unstalled ch-
aracteristics and the onset of flow\instability is-described for an axial compressor operating in
a circumferentially distorted dow nflow~T his” method adopts the “Semi-actuator disk””to
replace the blade rows of the compressor and the downstream distorting component, and a-
ssumes the flow fields outside the disks to be two—dimensional, ideal, compressible and
unsteady. The effects of” total pressure distortion coefficient and spacing between the
compressor and the distorting component on the performance of a compressor have been in-
vestigated in detail by means of this method. It is found that the losses of both pressure rise
and axial flow coefficient at instability increase linearly with the distortion coefficient, this
conclusion is similar to that for the inlet flow distortion. And the spacing has crucial effect on

the losses of both pressure rise and axial flow coefficient too-

AERODYNAMICAL DESIGN FOR SMALL GASTURBINES
Shi Jing and Han Jianyuan
(Nanhua Powerplant Institute)

ABSTRACT The advanced small gasturbines feature small mass flow ratio, sh—
ort vanes and blades with low aspect, high second flow and blade tip leakage losses, and low
efficiency. According to the detail investigation on the advanced small gas turbines, some te-
chnical design approaches for improving the efficiency of a small gasturbine, such as vanes
with meridional-plane contraction contour, compounded leaned vanes and blades, small blade

shroud and so on.



