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Aerodynamic Simulation of Korea next generation high speed train using open source CFD code
B.Y. Kim, J.H. Gill and H.B. Kwon

CFD simulation is widely used in various industries, universities and research centers. In Korea most of the
researchers use foreign commercial S/W packages especially in industries. But commercial CFD packages have some
problems as limit to source code and very high license fee. So from several years ago open source CFD code has
been widely spread as an alternative. But in Korea there are a few users of open source code. Insufficiency of
performance validation as for accuracy, robustness, convenience and parallel speed-up is important obstacles of open
source code. So we tested some validation cases as to incompressible external aerodynamics and internal flows and
now are doing compressible flows. As the first stage of compressible flow validation, we simulated Korea next
generation high speed train(HEMU). It’s running condition is 400km/hr and maximum Mach number reaches up to
0.4. With the high speed train we tested accuracy, robustness and parallel performance of open source CFD code
OpenFOAM Because there isn'’t experimental data we compared results with widely used commerczal code. When
use 1’ 'order upwind scheme aerodynamic forces are very similar to commercial code. But using 2 order upwind
scheme there was some discrepancy. The reason of the difference is not clear yet. Mesh manipulation, domain
decomposition, post-processing and robustness are satisfactory. Paralle Iperformance is similar to commercial code.
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Table. 1 Numerical scheme

Smoother
Solver ..
(preconditioner)
P GAMG GaussSeidel
U smoothSolver GaussSeidel
h PBiCG (DILU)
k smoothSolver GaussSeidel
epsilon | smoothSolver GaussSeidel
5.2 of

51 2%+ o= E|AE HB}

RAE2822 olo]EQ9] AR}= Fig. 3 o vehd gich Akt
g AAS ARl Ay AuAxE FAEe] glom A
ARG 35,8927 0]k,

o BolE 4 gg:}, 7414734~ Table. 2 oﬂ v
o =] J,]___ y_o 1:]. x]s]—._
I Fluent®}= =4
oA xpolE Eol Silﬁ‘r

Hesidunle

Fig. 4. Residual history of Openfoam

52 XM DR} AL 2ot
ARke] 7] @AM S fsl & =
o7 AT s o= Ak s | F vl dspAls
3

Sl F3 ARG W A £

(27"E'| ) MIZE® 329

s 1]

otk Fig. 5 o vl BEE YeRfgic

Table. 2 forces of 2D airfoil
press. | visco. total press. visco. Total
Drag Drag Drag Lift Lift Lift
OF 36.67 49.95 86.61 15489 | 0.42 1549.3
FL 40.29 50.04 90.32 15405 | 0.39 1540.9
CCM 37.66 50.65 88.30 1540.7 | 0.43 1549.3
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Fig. 5 Mach number distribution of HEMU
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Fig. 6 Drag of Openfoam & Fluent
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