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blades in the aeroengne to expand its range of dable operation.

ANALY TICAL METHOD FOR SUBSONIC CASCADE PROFIL E
Liu Bo ( Northwestern Polytechnical University)

ABSTRACT A method of subsnic cascade dedgn for axia-flow compressor is provided as
follows. The equations of oontinuity and quas-irrotationdity are tranformed into the potentia-stream
function coordinates. Then a Lgplace equation can be deduced for an aerodynamic parameter“ Q”. The
boundary conditions thereby are given as the didributionsof velocity codficients on the sagnation Sream-
lines of both suction and pressure sdes o aflow channal. The flow field is obtained from the analytical
lution of the Laplace equation. Subsequently the field is turned back into the physical plane by diffier-
entigtion and integration. Then the blade prdfile coordinates and the geometry of the cascade result from
this andyds. The method has an advantage over other inverse methods in the fact that the flow field pa-
rameter® Q" can be eadly obtained from the andytica lution of the Laplace equation ingead of the
numerical lution of a conplex diffierential equation. S the method is easy to be programmed and to
save conputing time.  To illudrate the validity of the desgn method , two compressor dator blade profile
with subnic inlet Mach number were desgned and conpared with the method presented in ref.  [3].
The good agreement  between the two methods show the gpplicability of this method.

AN EXPERIMENTAL STUDY OF 3-D HLOW IN A CASCADE
Ji Chunjun, Zzhu Zhuguo, ‘Liu Qanzhi, Zhou Xinhai
('Northwestern-Polytechnical University)

ABSTRACT An experimenta -invedigation-of three-dimengonal flow in a cascade has
been acoormplished by-meansd flow visudization and-detailed measurements, and a0 conpared with the
predictionsdf fully three-dimensona inviscid-flow caculation. The experimental measurements of the
three-dimengonal flow in a highly cambered conpresor cascade with nonplanar end wall reved the didri-
butions of flow parameters'on blade surfaces and the wiole flowfield in cascade channd.  In comparion
with the two- dimensona-cascade measurementsfor the same blade section, the results show that the in-
fluence of the end wall shape changing on the flow is not corfined to the vicinity of end walls, and can
extend to the whole fiddd when the agect ratio of blading is small. The conpari on between the experi-
mental data and the conputationa results corfirms that the inviscid flow calculation can predict the mgjor
features of three-dimengona flow in cascades. The flow visudization reved s the formation and develop-
ment of vortex sysems in the cascade passage, end wall and corner regions, which serve as a visualized
irformetion to understand the pheromena of cormplicated secondary flow in cascades. The experimental
measurements provide a reliable bas s to perfect the flow nodels, to invedigete the mechanism of anr
Wi mixing in a cascade and to tedify the capabilities of fully three-dimengona cascade flow calculation
methods.

STABILITY ANALYSISOF A RIGID ROTOR

ON SFDB WITHOUT A CENTRAL IZING SPRING

Zhang Jiaxin and Xue Zhongging ( Northwestern Polytechnical University)
ABSTRACT The gable nonsynchrorous responses and the gahility of notionof arigd ro-
tor supported on squeeze-film danper bearings (SFDB) without a centralizing ring are studied by
means of harmonic balance method. The notion of the sysgem is gpproximately Smulated by two coupled



