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and neglects the existence of cascades and the effects of annulusw all boundary layers, 9 it
am s at calculating themainstream axial velocity distribution T he calculation of the cascade
flow is intended to obtain lift and drag coefficients of cascade airfoil and to calculate the
incranental of total enthalpy and entropy across cascades T he calculation of the annulusw all
boundary layer provides the blockage effect and the losses caused by annulusw all boundary
layer. For obtaining thew hole losses of the compresors, the lossmodels of shokew ave,
blade wake and secondary flow /clearance leakage should be coupled with the above
mentioned calculations A sexamples, the off-design performance curvesof compresors have
been calculated, one of then gives the effect of the annuluswall boundary layer on the
compresor characteristics A dditionally, the axial development of the boundary layer
momentun thickness and blockage coefficient are al given The comparison of calculated
curvesw ith the rig test results show es that the errorsw ill be allow able in engineering

INVESTIGATION OF FLOW S

INA CONTROLL ED D IFFUSION A IRFOLL CASCADE PASSAGE
Cheng Ronghuiand Zhong Y ongxing (Gas Turbine Establishment)
Y un Rugun (N orthwestern Polytechnical Univeristy)

ABSTRACT Thispaper presents the flow measuranient in the blade passage and
dow nstream of a high turning controlled diffusion-airfoil\ (CDA )\ cascade in details and the
investigation of flow visualization on the endw all and blade surface. A sa result, a thorough
comprehension is obtained in regpect of the flow—in the blade passage egecially in the
endw all area, the vortex structureand-of the effect of-endw all boundary layer and secondary
flow on the performance of-the-cascade. It is-of great practical value in mproving the flow
conditions in the endwall area of a compresor and developing the second generation of the
controlled diffusion airfail

VIBRATION CHARACTERISTICSOF ROTOR SY STEM S

W ITH POROUS SQUEEZE FILM DAM PER (PSFD) SUPPORTS
Yan L itang, Zhang Shiping, L i Qihan
(B eij ing U niversity of A eronautics and A stronautics)

ABSTRACT A Porous Squeeze Film Damper (PSFD) had been developed by the
authors based on the nomal Squeeze Film Damper (SFD). The outer race of the PSFD is
made of pemeablemetal material Itspemeability allow s sme of theoil in the clearance of
the damper to seep in or out through the outer porous race for renarkable mprovement of
the sgueeze film damping properties In thispaper, the steady state regponse and the transient
reponse resulted from sudden unbalance in the case of blade loss are investigated for smple
rigid rotor and a flexible Jeffcott rotor supported on concentric PSFD or SFD. The
nonsynchronous regponse of the smple rigid rotor is analyzed T he investigations show that
the nonlinear vibration characteristicsw ith the cavitated SFD systan s such as bistable jump
phenomenon, nonsynchronous reponse and " lock up" at rotor pin-pin critical peeds under
much high unbalance level are greatly mproved or avoided w ith the PSFD systans PSFD
systan s could be operated efficiently at higher shaft gpeeds and under greater unbalance
loads egpecially under greater sudden loading of blade loss A sanev damper based on SFD,
PSFD retains all the advantages of SFD and providesmore effective vibration control for the
rotor systems



