Accepted Manuscript @ SSSSSSSSSSS

xxxxxx

A New Technique for Freestream Preservation of Finite-difference WENO on
Curvilinear Grid

Taku Nonomura, Daiki Terakado, Yoshiaki Abe, Kozo Fujii

PII: S0045-7930(14)00362-4

DOLI: http://dx.doi.org/10.1016/j.compfluid.2014.09.025
Reference: CAF 2677

To appear in: Computers & Fluids

Received Date: 26 March 2014

Revised Date: 4 August 2014

Accepted Date: 3 September 2014

Please cite this article as: Nonomura, T., Terakado, D., Abe, Y., Fujii, K., A New Technique for Freestream
Preservation of Finite-difference WENO on Curvilinear Grid, Computers & Fluids (2014), doi: http://dx.doi.org/
10.1016/j.compfluid.2014.09.025

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.compfluid.2014.09.025
http://dx.doi.org/http://dx.doi.org/10.1016/j.compfluid.2014.09.025
http://dx.doi.org/http://dx.doi.org/10.1016/j.compfluid.2014.09.025

A New Technique for Freestream Preservation
of Finite-difference WENO on Curvilinear

Grid

Taku Nonomura?®, Daiki Terakado®, Yoshiaki Abe® and
Kozo Fujii®

aCorresponding author, Institute of Space and Astronautical Seience, JAXA,
e-mail:nonomura@fiab.isas.jaxa.jp,
tel and fax:+81-42-759-8259, postal address: Yoshinodai 3-1-1"1816, Sagamihara,

Kanagawa, Japan

b University of Tokyo, postal address:, Hongo 7, Bunkyo-ku, Tokyo, Japan

Abstract

A new technique for a finite-difference weighted essentially nonoscillatory scheme
(WENO) on curvilinear grids to preserve freestream is introduced. This technique
first divides the standard finite-difference WENO into two parts: 1) a consistent
central difference part and 2) a numerical dissipation part. For the consistent cen-
tral difference part, the conservative metric technique is directly adopted. For the
numerical dissipation part, it is proposed that the metric term should be frozen
for constructing the upwinding flux. This treatment only affects the numerical dis-
sipation part, and the order of accuracy is maintained. With this technique, the
freestream is perfectly preserved, and the flow fields are better resolved on wavy

and random grids.
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