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Finite Volume-TVD Scheme for 3-D Euler Transonic Flows

Computations in Rotating Curvilinear Coordinates

Wang Baoguo Bian Yingui
(Institute of Mechanics, Academia Sinica)

Abstract An efficient algorithm that exploits the properties of both
total variation diminishing(TVD) schemes developed by Harten and
Runge-Kutta ones dnveloped by Jameson is presented in this gaper,
In the algorithm, TVD is implemented in the framewourk of an ex-
plicit finite volume approach, The discretized flux at an arbitrary
computational cell interface is evaluated by Harten’s modified numeri-
cal flux. Time iacegration of the system of ordinary differential e-
quations, obtained after spatial discretization, is performed by a Run-
ge-Kuita algorithin and implicit residuals averaging technique in ac-
celerating convergence, The goal of this work is to extend one-dimen-
sional Harten’s scheme to three dimensional nonlinear hyperbolic conser-
vation laws with source (i, e. , nonhomogeneous hyperbolic conser-
vation laws), The new algorithm has been used to compute 3-D Euler
transonic or supersonic flows in rotating frame of reference,

Numerical test has been selected the 3-D transonic flow field with-
in an axial-flow single-stage compressor rotor tested by DFVLR,
The rotating frame has been selected a body-fitted coordinate system
rotating with the blade row. Comparisons between the computed flow
field and the experimental data have been made, It is clear that the
agreement of prediction with experiment is good. Numerical results
show that this algorithm can capture the shock in 1-3 grid points, It
indicated that the algorithm is quite robust and can generate good

shock resolution,

Key words transonic flow, body-fitted coordinate, finite volume
method, TVD, modified numerical flux, Euler equation, comparison of

numerical calculation with experiment,




