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Nose Shape Optimization of Front-Rear Symmetric Train
for the Reduction of the Total Aerodynamics Drag
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Minho Kwak*, Suhwan Yun*T, Seogwon Kim*, Choonsoo Park™

Abstract Nose shape optimization of the high speed train have to aim the reduction of the total
aerodynamic drag considering the driving in the both way. Therefore, 3-D shape modeling is necessary for
the accurate simulation of the wake area behind the train. Nose shape optimization is performed with the
Vehicle Modeling Function which is 3-D modeling available. The 3-car long streamlined train shape is
constructed and viscous compressible flow solver is adopted with unstructured meshes to predict the
aerodynamic drag. The total aerodynamic drag of the train with the optimized shape was reduced by 5.8%
when compared to the base model. The low-risen and long vertical nose shape of the optimized shape
weakens the whirled flow around the nose tip behind the train rear nose and reduces the total aerodynamic
drag. The flow change around the rear nose is dominant than that around the front nose.

Keywords : Front-rear symmetric train, Total aerodynamic drag, Nose shape, Design optimization,
Vehicle Modeling Function
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Fig. 1 Basic curve shape of the Vehicle Modeling Function [2]
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Fig. 3 3-car streamlined model with no bogie wheel [4]
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Base model

1.0
7.5

2.0

4.5
0.505

Table 1 Ranges of the design variables [4]

Lower bound

0.5

5.0
1.5
3.0
0.01

Hx

XIN

ZIN

AU2

Ar

Latin Hypercube }'HE o] &

-
T

a9

74

bl amalg
SECE

o]-§3%

0.99=2 uf

-
]

adj

TApRE o] R?
oF-A| o 243t Broyden

.

etcher-Goldfarb-Shanno ¥ire]

1

-F

Last car

Helical vortex \

AN

Fig. 4 Numerically computed streamlines around 3-car base model [4]
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