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Energy-conservative finite-difference scheme for cylindrical coordinates

gobobo, bbb, 0D00dgdd 1-2, E-mail: fukagata@thtlab.t.u-tokyo.ac.jp

gooo,0obooO, 000gdgd 7-3-1, E-mail: kasagi@thtlab.t.u-tokyo.ac.jp

Koji Fukagata, Institute for Energy Utilization, AIST, Namiki 1-2, Tsukuba-shi, Ibaraki 305-8564, Japan
Noduhide Kasagi, Dept. of Mech. Eng., The Univ. of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656, Japan

A highly energy-conservative second-order accurate finite-difference method for the cylindrical coordinate
system is developed. The resulting form of energy-conservative discretized advection term is shown to be different
from an intuitive one even for an equally-spaced mesh. This situation differs from the case of the Cartesian
coordinates. A numerical test demonstrates that the scheme proposed in the present study has much higher energy
conserving property than previous methods, both for equally-spaced and unequally-spaced meshes.
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Fig. 10 Definition points of velocities and pressure.
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