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This study performs compressible turbulence simulation around complex
geometries, e.g., flows around aircraft, using the high-order scheme with unstructured grid (more
specifically, flux-reconstruction scheme: FR). The objective of this study is to demonstrate an
applicability of the FR scheme to practical complex geometries based on the evaluation of numerical
stability and accuracy. The simulation targets were aircraft landing gear and low-pressure turbine
blade of aircraft engines, and the results indicated that the simulation using the present
stabilization techniques becomes unstable on tetrahedral cells with second-order accurate shape
function, which will be left as a future problem. Furthermore, the FR scheme has been extended to
the use of variable computational architectures, and the efficient implementation for the vector
computer were demonstrated using NEC SX-Aurora in this study.
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# -*- coding: utf-g -*-
from pyfr.backends.base.generator import BaseKernelGenerator

class VeoKernel

ator ( 1 ator):

def render(self):

if self.

ndim == 1:

inner = '''

int cb, ce;
loop_sched_ld(_nx, align, &cb, &ce);

int nci = ((ce - cb) / SOA_SZ)*SOA_SZ;
for (int _xi = cb; _xi < cb + nci; _xi += SOA_SZ)
i«

#pragma _NEC ivdep
for (int _xj = 0; _xj < SOA_SZ; _xj++)
i

{body)

for (int _xi = cb + nei, _xj = 0; _xj < ce - _xi; _xj++)

{body}
}}'' ' .format (body=self.body)

Hardware PyFR version SoA size  OMP_NUM_THREADS

Titan V
Aurora
Aurora
Aurora

Aurora

Green

Original N/A
Original 512 1
Vectolized intcflux/
Hux 512 1
Vectolized intcflux/ 8 1
tlux
Vectolized intcflux/
tflux 8 6

FR

NEC SX-Aurora

FR

# -*- coding: utf-g -*-
from pyfr.backends.base.generator import BaseKernelGenerator
1

class

def render(self):

p:

0.52

99.14

10.42

8.18

3.31

1 (107 s)

NEC SX-Aurora

FR

if self.ndi

m == 1:

inner = '’

int cb, ce;
loop_sched_1d(_nx, align, &cb, &ce);
#pragma _NEC ivdep

for (int _xi = cb; _xi < ce; _xi++)

{body}
}}''' . format (body=self.body)

p= p=5
0.57 0.83
61.41 54.33
6.53 7.30
4.60 5.27
1.67 1.98

Taylor-
NVIDIA TitanV GPU and

FR
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