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flow on the stall flutter has been investigated experimentally. The results of experiments
show that the snall radial distortion of the inlet flow at blade tip can elim inate the stall flut-
ter. This phenomenon is verified by computation with three-dmensional actuator disk
method The computed results conform w ith the experimental data

Key words A xial- flow compresors Radial distortion Flutter

NUM ERICAL SM ULATION OF INTERNAL H.OW
IN 2- D NOZZL ESW ITH THRUST VECTORING

Y ong Honweiand Chun- Hian L ee
(5thDept Beijing University of A eronautics and A stronautics 100083)

ABSTRACT N umerical smulation of internal flow w ith thrust vectoring in two
- dimensional convergent nozzles is described, w hich utilizesmultigrid technique in conjunc-
tionw ithM acComack’ s explicit scheme In computations, the Reynolds averaged N avier-
Stokes equations are adopted for the five gridsw ith K- € turbulencemodel; and on the other
hand, Euler equations are solved on the coarse grids N umerical resultsprovide good resolu-
tion to the flow fields, and the computed pressure distributions-are found in good agreement
w ith the experimental data T he influencesof geom etric param eters upon the flow quality and
thrust coefficient are alo analyzed It is demonstrated that the multigrid technigue adopted
here is reliable and suitable for paranetric study.

Key words Jet nozzles Thrustvector control N umerical simulation

COM PUTATIONOF 2- D TRANSONIC AND
SUPERSONIC FLOW FIELDSUSING TVD SCHEM E

AND FOUR-\ STAGE RUNGE- KUTTA TECHNIQUE
Wang Shangjin, NiM ingjiu, Xi Guang
(SER Research Centrer, Xi'an Jiaotong University 710049)

ABSTRACT Harten's TVD schane isextented to 2- D general curvilinear coor-
dinates by local rotation matrix translation A new fully explicit 90lving method based on
Four- Stage Runge- Kutta technique is developed to predict 2- D supersnic and trannic
flow field Comparison betw een computation and experiment ispresented for both supersonic
and tranonic flow. The numerical results show that this scheme is not only convenient to
olve the supersonic flow, but also capable of predicting the transonic flow.

Key words Euler motion equation Supersonic flow T ransonic flow

INVEST IGATION ON FLOW RESISTANCE AND HEAT

TRANSFER IN COOL ING PASSAGESOF GASTURBINE BLADE
GuW eizao, Tu Jianping, L iuW enyen, Wang Zhifang
(Institute of Engineering Themophysics, Academia Sinica 100080)
ZhaoDongnei, Sheng Rongchang, L iu Xiaofeng, L ing Jinru
(N anhua Pawverplant Research Institute )

ABSTRACT A n enlarged test blade of gas turbine has been investigated experi-
mentally for flow resistance and heat transfer in its cooling passages A ir entered the radial
oooling channel inside the leading part of the blade and contrary flow ed dow nw ard into the
passage betw een two platesw hile the air flow reached to the top. The bulk of the air stream
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flow ed through five holeson the plate into the chordw isew edged passagew ith threepin- fin
row s and exhausted to the atmoghere The experimental resultsof the pressure distribution,
the flow resistance under heating and w ithout heating, and the distribution of the local heat
transfer coefficient in the cooling passagesof a gas turbine blade arepresented Therefrom an
emperic fomula is obtained

Key words Blades Cooling Flow resistance Themal- oconvection coefficient

AN INVESTIGATION ONLOCAL HEAT TRANSFER
PERFORM ANCE FOR RM HEATED ROTATINGD ISK

W ITH CENTRAL A IR INFLOW
Xu Guogiang, D ing Shuiting, Qiu Xuguang, Cao yuzhang
(4thDept Beijing University of A eronautics and A stronautics 100083)

ABSTRACT A n actual Gas- Turbine disk was smplified to a rim heated rotat-
ing disk w ith central air inflow. T he effectsof rotational Reynolds number, Re, M ass flow
coefficient Cw, gap ratio G and shrouded clearance ratio Gs upon local heat transfer w ere ex-
perimentally studied The disk dianeter was 360nm and themaximum rotational peedw as
3600 r/min Itwasfound that the distribution of the-local heat flux on the disk surfacew as
U - Shaped The heat transfer could be enhanced by-increasing mass flow coefficient and ro-
tational Reynolds number. T he effectsof gap/ratio and-shrouded clearance ratio w ere snall

Key words Discs Cooling<_Convective heat transfer

AMETHOD FOR CALCULATIONOF CONTACT HEAT
RESISTANCE BETW EEN TWO CONTACTING SURFACES

GuW eilan
(2ndDept N anj ing University of A eronautics and A stronuntics, N anjing 210016)
ABSTRACT A method isprovided for calculation of contact heat resistance be-

tween two contacting surfaces The contact heat conductancew as derived for a single contact
ot of a smplified disk contact model T he distribution function of contact gpots can be
wlved by using the method of counting functionals A sa result, an empiric formula of the
contact heat resistancew ith the fluctuations of extruding stress is derived

Key words Themal contact resistane Bearing stress Computational methods

A PSEUDOTHERM AL -LOAD ANALY TICAL M ETHOD
FOR CONTROLL ING CRACK GROW TH
IN AN INTELL IGENT COM POSITE COM PONENT

DuYanliang and Nie Jingxu
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT A newvw method to analyze the stress fields of the intelligent com-
posite components, nanely the pseudothemal-load method, isproposed for active control of
crack grow th according to their structural characteristics Thismethod has been applied to
computing and analyzing several intelligent composite components The resultsare in good a-
greanent w ith experimental data So thisis the theoretical basisfor research and application
of the intelligent composite material w ith the aim of the crack grow th active control



