
 1

��������	
��
��������

��������	
��
�

������������������

Dynamical Characteristic and Control of Rotating Stall�

�

�������	�

���
����������
�

�����
� � 
� 
�� 

 � �� �
 ��

������ !"���#$%&'()*+,-.�

�

�������

�

�����������	
��
����

��������������� !

"�#$%&�'
()*+,�-.*

+"���/0�1234�5��6

789:;<�=>?@8ABCDEF

/GHI��JK8LM"�;<NO,

/0PQR5S�TUVWXDEGH(

MY�Z34P[R�\]^_`a/

0,bc/0defgh�ij��kl

mnDEGopABCF/P_qc/

0,fc/0r34H(st�c/0�

��������o�uAB"�vwH

(�w�xyzHI{|�AB}F/,

�~k}���rD�UV������

� ������� ������ ����� G^����

������������<��P~k}G ¡

4,�ABCDEF/"�UVPABF

/¢£D¤ABF/�¥�¦��§������̈ �������

©�ª�«��8?¬ABF/�­�®®¯�¨�������

©�ª�«��8°?ABF/�±�����«²³����

¨�������©�ª�«��G´µ¶µ·¸¹ABF

/�º¯�»���¼²¥�ª������½���©�ª�«���,

¾¿�fÀ�/ÁÂ�Jh^HI¢Ã�

AB}�Ä]Å�����ÆÇnÈ,�

����b��P !ÉÊ�Ëe��ª�²½���

�?��JK�DE��klmn�ÌÍ

��PÎÏnGÐMÑ¹)¸¹PÎÏÑ

Ò�ÓF/ÔÕÎÏÑÒPABÖ×Go

pABÖ×,�

�

��	£�������8��klmn8

ÎÏÑÒ8opAB�

Abstract 

 

    In the past several years, we have 

devoted ourselves to the study of the 

dynamics and the stabilization of the 

compression systems. Based on our previous 

works, we propose to extend our research 

work to an integrated project to cover various 

directions including computer simulation, 

controller designs, and experimental 

verifications. The major efforts of this 

sub-project are to build practical control laws 

for stall control and study the nonlinear 

dynamics of the modification and redesign of 

our previous work based on the experimental 

data from built test-bed system. These works 

are to be carried out from both theoretical 

point of view and experimental design. The 

actuators considered in this study include the 

verification of deflection angle of inlet guide 

vanes and throttle setting. 

    In the first year, we have studied the 

nonlinear dynamics of system and designed 

throttle control laws for stall prevention of 

the compression system. Moreover, the 

domain of attraction (DOA) was estimated 

and the control laws for expansion of DOA 

were also designed. 

 

Keywords: compression systems, nonlinear 

dynamics, domain of attraction, stall control 
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