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NUM ERICAL SMULATIONOF THREE D M ENSIONAL
SHOCKWAVE- BOUNDARY LAY ER- SEPERATED
FLOW INTERACTIONS

Han Zhenxue, Fang Ren, L iu Zhijian
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)
ABSTRACT Three dimensional turbulent flow s with strong shock wave-

boundary layer- seperated flow interactions are numerically smulated Time- dependent
compressible N avier - Stokes equations in conjunction with Baldw in- Lomax turbulence
model are discretew ith finite volumemethod and LU SGS timemarching schene to get the
steady flow fields Inviscid flux and visoous flux on the control volume surfaces are calculated
w ith V anL eer flux vector glitting schane and central difference schane separatelly. T he nu-
merical methods are valid for 3 transonic flow through a diffuser. The computational results
are in a good agreanent well with the expermental data of M ach number before the shock
wave, sgparation and reattachment positions

KeyW ords Shock wave Boundary layer Separated flow interaction
N umerical smulation

CALCULATION OF HLOWFIELDS
W ITHM UL T1- UNSTRUCTURED GRIDS

Han Zhenxue, Fang Ren, L iu Zhijian
(4thDept Beij ing University-of A eronautics and A stronautics, Beijing 100083)

ABSTRACT Two dimensional transonic flow s are smulated by lving Euler e
guationsw ith finite volumemethod numerically. M ulti- U nstructured grid technique is used
to accelerate the three- stages timemarching convergence M ulti- U nstructured grid genera-
tion technique and interpolation method are investigated A san exanple, 2D transnic flow s
around NA CA 0012 airfoil are calculated w ith the present method

KeyW ords Computation fluid mechanics Grids interpolation methods

ANALY SISOF CONTROL SCHEDUL ES

FOR HIGH THRUST- WEIGHT RATIO TURBOFAN ENGINE
Zhu ZhiliandL iDong
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)
ABSTRACT It is mportant to design a suitable control schedule for aircraft en-
gine in order to exploit its full performance potentiality and to enhance its reliability. Com-
parion and analysisof uninstalled performance of enginew ith different control schedules are
carried out in thispaper. The result indicates that the control schedules for themodern high
thrust- weight ratio turbofan are superior significantly to the traditional control schedules of
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engine in enhancement perfomance at high gpeed and mprovement of theworking conditions
of the hot section components

KeyW ords Turbofan engines Control A nalysis Performance

NUM ERICAL FLOW SM ULATION

OF INLET VALVE BOX OF TURBINE
L i Sigi, ZhangD i, Du Zhanbo, Sun Bi

(Institution of Themal Turbamachines X i'an Jiaotong U niversity, Xi'an 710072)
ABSTRACT A computational fluid dyanm ics code isused to simulate the flow in
a test inlet valve box of turbine Thework setstwo major goals to acquire a comprehensive
understanding of the complex three- dimensional flow fields in the valve box at representa-
tive operating conditions and to find out an effective tool to optim izeperformance at the given
operating conditions In order to mprove the convergence and pregcision of the calculation, the
numerical algorithm employsBody- fitted Coordinate (BDC) grids, the SM PL EST method,
the standard k- €turbulencemodel, w all function method and the parosity method In the re-
sults, the calculated flow pattern in the valve box and the loss coefficients of the valves ap-
peared are in an mproved agreamentw ith themeasured data’ T he tested values of the total

pressure diverge from-the numerical results,—~but their trends are about the sane

KeyW ords_-Turbines \Inlet boxes “N.umerical smulation

AN ASSESSM ENTM ETHOD

FOR BLADE VIBRATION REL IABIL ITY
OuYangde, Kong Ruilian, Song Zhaohong
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT A method is presented to assess the vibration reliability for blade
design Themethod based on Campbell diagram and the concept of PFTA (Probability Fault
TreeA nalysis) isused to improve conventional assessnent methods, and aim s at developing
an effectivemethod for resonance identification and assessnent of the characteristics of blade
resonance system, which consistsof multiple reonant interception on the Campbell diagram
at or near the operating peed M uch informationw ill be obtained from this PFTA analysis,
and it isuseful for designer to improve the vibration characteristics of a given blade in design
and in elimination of failure blade yielded from vibration fatigue

KeyW ords V ibration A ircraft engines Blades Reliability estimation



