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In this paper, a variable order method of lines is applied to the direct numerical simulation (DNS) of incompressible

homogeneous isotropic turbulence. This method is based on the fractionl step approach. The spatial derivatives
are discretized by the variable order proper convective scheme and the modified differential quadrature (MDQ)
method. The resulting system of ordinary differential equations in time is integrate by the 4th order Runge-Kutta
scheme. We can obtain the desirable scalability, as the order of spatial accuracy becomes higher. Then, it is
concluded that the present method has the high performance in the parallel computation.
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Fig. 1: Variable Order Multigrid Method
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Tab. 1: Parameters

N 128 256 512

ν 5.0×10−3 1.8×10−3 7.6×10−4

∆t 0.005 0.001 0.001

Re 200.00 555.56 1315.79
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Tab. 2: Ratio of CPUtime for Poisson solver

4PE 64PE

2nd order 0.7559 0.8488

10th order 0.3363 0.4603
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