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Analysis of Drag Force on Leading car using CFD

T. H. Ko, J. S. Kim and D. H. Goo

The optimal design for a leading car considering the aerodynamic resistance is required on

the high-speed train due to increasing of ratio of drag force with proportion for the square of
velocity. The aerodynamic analysis using CFD in the stage of concept design offers more

economical analysis method which is used to estimate the influence of flow and pressure around

the leading car than the experimental method using the Mock-up. In this study, we want to
assist the artistic design with aerodynamics analysis in order to get the optimal design for
leading car with the operation speed of 180km/h. The results of aerodynamic analysis for two

leading car models which one is expressed with lineal beauty and the other is with curvaceous

beauty are compared with each other and they offer the proposal of modification for two models
in order to decrease the drag force. The shape of curvaceous model is better for the pressure
force but slightly worse for the viscous force than the other. The Fluent software is used for

the calculation of flow profile in this study.
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Fig. 1 The first model for design of leading
car for Tilting express train
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Fig. 2 The second model for design of
leading car for Tilting express train
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2. Governing Equation® Numerical
Scheme

2.1 Governing Equations
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(b) Lineal model

(a) Curvaceous model

Fig. 3 Surface mesh on train and ground for
leading car models
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3. Analysis of Results
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(b) Lineal model

(a) curvaceous model

Fig. 7 Presure profile on leading car for two
moldes
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Fig. 8 Pathline around leading car for the
first model

Fig. 9 Pathline around leading car for the
second model
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Table 1 Comparison of drag force on leading
car for two models

Pressure | Viscous Total Drag
Force (N)| Force (N)|Force (N) |Coefficient
48 A1 511 693 1,205 0.08
2y 29 904 669 1575 0.10
Hl o
2e-1ep | A 370 002
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