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the cascade The reaults show that the modification of the end part at the trailing edge of the
original blade (which is different from end-bend) would effectively mprove the exit air angle
Panw i distribution and meet the need of the inlet air angle of next row blades, on condition that
the total presaure lose coefficient does not change or decrease T he test reqults al® indicate that
although the camber angle of the blades in the end part decreases due to the modification, the
paseagemass-averaged value of the canber angle changesfev. Othemw ise, the air flow through
the cascade is the sane to theoriginal or even better. T his technique has been successully applied
to mproving both stall margin and efficiency of axial multistage compresors and to depressing
the unsteady presaure disturbance

A NBNV M ETHOD FOR SOL VINGLOCAL H-OW

NEARL EAD INGOR TRAL ING EDGEOF AN AIRFO LL
L iu Gaolian and He Hong
(Shanghai Institute of M echanical Engineering)

ABSTRACT a nav algorithm ocoupled w ith the variational finite elanent method
(FBM ) ispresnted for lving the local flov near the leading or trailing edge of an airfoil or
cascade The olution of the local flow isoconsidered as a combination of two parts Oneof tham
is the gpproximate analytical ®lution of the flow near the stagnation point, it/absrbs the greatly
changing part in the original lution and makes therest amore snooth distribution w ith better
analytical naturew hich can be computed more accurately. Taking advantage of the variational
principles, it is possible to locate the stagnation point more precisly. and automatically. The
numerical rewults show that the-method described is—effective \to-®lve the subonic flow
accurately, egecially in conditionsw ith-non-zero-angle of attack T he theory can be coupledw ith
the variational difference method-asw ell-as the-variational-FBEM .

3-D-ANALY SIS

OF CIRCUM FERENTIAL GROOVED CASING TREATM ENT
DU Zhaohui (Shanghai J iaotong U niveristy)
L Zhiwei (N orthwestern Polytechnical U niveristy)

ABSTRACT The 3-D incompressible steady time-averaged N -S equation, continuity
equation and k-€ turbulencemodel equations are gpplied to calculating the flow field in the cascade
passagew ith circumferential grooved casing treatment Themechanisn of extending stability of
the circumferential grooved casing treatment is elaborated by meansof a 3-D visous numerical
simulation It isrevealed that apresaure difference betw een suction side and presaure side induces
a strong gas flow w hich is aborbed in the presaure side and poured out from the suction side
Thisflow can blow off the low energy boundary layer efficiently to retard the stall energence
The physical model and the flow pattern of the flowfields affected by inductive velocities are
described Thisisanev goproach to analysis and design of the compresor casing treatment

A BIFURCATION PHENOM ENON IN COM BUSTOR

W ITH A NON-3.OT CONICAL W IRLER
Jiao Shujian, Leedn, LiuJng, Chenl iru
(Tsinghua U niversity)

ABSTRACT A bifurcation phenomenon w as discovered by experments in a gas
turbine combustor with a non-slat conical svirler. W ith different kind of perturbation, two
different flow patternsmay be found in the liner of this gas tubine combustor sparately. The
characteristics of these wo flow patterns are quite different as described in great detail in this
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paoer. In addition, a brief analysisof the causesfor initiation of thisphenomenonwasmade on
the basis of the experments Therefrom it is shown, that this phenomenon will cause flame
periodical fluctuation

AN EXPERM ENTAL STUDY ON HLUD FRICTION AND

HEAT TRANSFER IN COM PL EX NONCIRCULAR PASAGES
Chang Haiping, Huang Taiphg, YangYansheng
(N anj ing U niversity of A eronautics and A stronautics)

ABSTRACT Due to the effect of centrifugal force in an operating turbine, the
passage betw een the tenon of blade root and the mortise of the disk is fomed as complex
noncircular flov passage T he characteristics of flow friction and heat transfer in this kind of
noncircular passages are investigated expermentally. It is disoovered that the " multiple flow
states' occur in the noncircular passages and same Pecial features exist in the flow friction and
heat trander characteristics T he criteria of the flow friction and heat trander are obtained for
this case

LOAD INGMODEL SFOR BIRD M PACTINGON BLADES
Y nJng, GaoDepng, Fan Erning
(N anj ing U niversity of A eronautics and A'stronautics)

ABSTRACT In order to predict the'blade repponse to bird mpact, it isneccesary to
establish the bird mpact loadingmodels at theflirst Forthispurpose, the follow ing research work
has been completed: (1) A nalyzing-the physical processof-the bird mpact acoording to the theory
of high-geed stroke dynam ies, (2) accomplishing-the loading expermentsof the bird impact, and
(3) studying the effectof the various factorsof-the bird impact loading on the blade reponse by
meansof computer numerical smulation. Based-on the synthesis of the above research reaults,
me methods and principles\for ‘the-bird mpact loading models are obtained They are the
method of detem ining, the mpulse and-loading duration, themethod for selecting the force-time
function and the principles of detemining the gatial factors of the loading including the load
types the loading location-and the gatial distribution of the loads Thesem ethods and principles
are goplicable to establishing the bird mpact loading models

REAL-TM E SMULATIONOFA TWO-SPOOL TURBOJET

BY PARALL EL PROCESSING
Zeng Qinfu, ZhangYandong, Guan Y anshen
(N orthwestern Poly technical U niversity)

ABSTRACT A real-time smulator of a two-goo0l turbojet is introduced, w hich is
mplenented w ith a parallel-procesor/m icrocomputer systen. A PC286 m icrocomputer isused as
the host computer, and four TM S32020 digital signal procesors are chosen asprocessing unitsof
the parallel systan. TheA /O andD /A boards serve as the interfacesof the hardw are-in-the-loop
smulation of the engine control systam. For the parallel processing, it isnecessary to partition the
aerothemodynam ic model of the two-gool turbojet T he elan entsof Jacobian matrix of N ev ton-
Rephwn's iterativemethod are calculated parallelly in the 4 processing units Thew hole real-time
smulation w as carried out under the control of the smulation support oftw are, w hich guaranteed
synchronous operation and comm unication betw een different processing units, A/, D/A, the
diplay, and the storage T he real-time engine smulator has been goplied to the hardw are-in-the-
loop smulation for an engine digital control systen. The smulation frane cycle tine is 29. 6
millissoonds



