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PIV STUDY OF AIRFOIL NEARW AKE FLOW
PART [[—DY NAM ICM ECHAN IV

L iu Baojie, Wang Guanghua, Gao Ge
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT Detailed 2D velocity and vorticity fieldsw ere measured to investi-
gate the turbulent near w ake flow of NA CA 0012 airfoil w ith on- line cross- correlation PNV
in alow- geedwind tunnel TheReynolds number on chord length is 2. 39x 10°, the angles
of attack are 0° and 4° The experimental results indicate that ordered vortex streets exist in
the turbulent nearw ake, the vortex streets created at the airfoil trailing edge regionw ill fully
develop and finally break up dow nstream, and the ordered w ake flow turnsinto disordered
The near wake flow is dominated by the kinetic characteristics and dynamic mechanisn of
vortices A s the second part of the investigation, the paper mainly discusses the formation of
the vortex streets, the dynamicmechanisn of the nearw ake, and the fluid instability of the
vortex and vortex streets

KeyW ords A irfoils W akes Turbulencemeasuranents ~Fluid Instability

FEM CALCULATION AND EXPERM ENTAL STUDY

OF THE 3- D FLOW/IN VANED'IFFUSER
L iu Xiagmin,~Xi Guang, W ang Shangj.in
(School of Engergy and-Power Engineering;—X.i'an J iaotong U'niversity, X i’an 710049)

ABSTRACT T he visoous-incompressible turbulent flow in a vane diffuser was
analyzed numerically by using penalty finite elen.ent m ethod, based on Galerkin variational fi-
nite- elenent method D uring discreting.the controlled equations in arbitrary curvilinear co-
ordinates, the consistent fomm ulation of penalty pressure matrix was chosen, and conjected
w ith the streamline upw ind Petrov- Galerkin weighed residual formulation to modify the
w eight function In reference to the experience of the finite differencemethod, the streamline
upw ind tem only along the flow direction w as controlled by the upw inding parameters T his
approach ensured the stability the solution of thepressure N umerical resultsof the turbulent
flow in the vane diffuser w ere satisfactorily consistent w ith the experimental measurenents
and indicated that the gpurious pressure w as eliminated w hile the false diffusion of other
term sw as simultaneously minim ized

KeyW ords Finite eleanent Numerical analysis Turbulence V an diffuser

A NUM ERICAL SM ULATIONOF 3 VICID STEADY

FLOW IN A TURBINE STAGE
Y uan Ning, Wang Songtao, Zhang Zhenjia, Wang Zhongqi, Feng Guotai
(Power Engineering Dept H arbin Institute of Technology, Harbin 150001)

ABSTRACT A 3D numerical methodology is presented for smulating blade
row s in a turbine stage by lving 3 time- dependent compressible N avier- Stockes equa-
tions Thisnumerical method is based on Godnov’ sfinite volume schemew ith third- order-
accuracy and TVD property. Baldwin- Lomax algebraic turbulence model is enployed to
simulate largely separated flow. Theprincipal assumptions aremade asfollow s the flow is
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steady betw een stator and rotor and these row s can communicate via inter- row mixing
plane These reformative "mixing planes’ introduce circumferential averaging of flow proper-
ties but preserve general radial variations T he circumferential disequilibrium in the sane row
is assured by using non- reflecting extrapolated boundary condition In viev of wideworking
temperature range in turbine stage, varying secific heat is applied in thismethod T he calcu-
lation instability resulted from inter- row mixing treatment is improved remarkably by using
Rienann solver and lax gene in the case of snall inter- row gap. The gpplication of this
method is illustrated for an axial high- pressure turbine stage in an areoengine T he results
show that thismethod not only is available but also reveals flow phenomenon in row s very
well

KeyW ords Turbines Three dimensional flow N umerical simulation
Computational methods

COUPL INGOPTM IZATION CALCULATION

FOR AEROENGINE PERFORVWANCE
W ang Xun, Zhang Shizheng, Cai Ruixian
(Institute of Engineering Them ophysics, Chinese’A cadeny-of Sciences, Beijing 100080)

Du Heling, Guo Xin (Chinese Gas Turbine Establishment, Jiangyou 610500)
ABSTRACT Coupling--Optimization A Igorithm is comprised of coupling meth-
odsused in SPEY aeroengines-and optim ization method Thisnev method can be used to sim-
ulate the engine perfom ance accurately.on the basisof very limited engine test results even if
its component characteristics are unknow n  In-addition, the component characteristics can al-
0 be inferred in'the sane time Thismethod has been used to simulate the performance of a
turbofan engine and to, infer its unknow n component characteristics The comparion of the

resultsw ith the engine'test/ data confim s the feasibility of the proposed method

KeyW ords Coupling Optimization A eroengine Performance

AN EXTENDABL EOBJECTMODEL

FOR GASTURBINE SM ULATION
Xie Zhiwu
(3rdDept N aval Acadamy of Engineering, Wuhan 430033)
SuM ingandW eng Shilie
(School of Pawer and Energy, Shanghai Jiao Tong U niversity, Shanghai)

ABSTRACT A generalized gas turbine smulation oftw aremust be not only ca-
pable of extending to new engine components and configuration, but also able to shift anong
different simulation algorithms For this purpose the object- oriented analysis and design
method is applied and the U nified M odeling L anguage (UML) isused D ifferent computa-
tional tasksof simulation are categorized and summarized into a 3- layer generalization: com-
ponent calculation, gaspath calculation, and system state calculation Based on this general-
ization, aclassframevork isproposed and aN ode- Connector- Component model ispresent-
ed and analyzed N ev components, gaspath algorithms, and numerical integration methods
can be extended from the appropriate base classes in the franework New engine configura-



