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Parametric Study on the Aerodynamic Drag of Ultra High-speed
Train in Evacuated Tube - Part 2

o’ yyes . Yser . ¥eEr . vy
Hyeok-bin Kwon - Seong-Won Nam . Dong-hyeon Kim - Yong-jun Jang - Bu-byoung Kang

Abstract The aerodynamic drag of ultra high-speed train in evacuated tube have been calculated using
computational fluid dynamics and the variation of aerodynamic drag for the change of major system parameter of
tube-vehicle system such as the train speed, air density, and the tunnel diameter. The aerodynamic drag in the tube
increases with increasing train speed, however, the ratio of drag increase in tube is larger than that on the open field,
the V square rule. The aerodynamic drag decreases with increasing tunnel diameter and increasing air density, and
the drag increasing for air density is almost linear just like that on open field. For some combination of the parameters,
the trend of aerodynamic drag of train showed irregularity.
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Table 1. Aerodynamic model for Tube train Proto-type

Nose shape 3D shape
Nose Length (m) 10
Total Length (m) 100

Train Diameter (m) 3
Tunnel Diameter (m) 4,5, 6,7
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Fig. 2. Nose shape of Tube Train proto-type

Fig. 3. Nose shape of Tube Train proto-type (3-dimensional view)
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Fig. 4. Computational domain and grid for tube train
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Fig. 5. Computational domain and grid for tube train in open
space

Table 2 Boundary condition for 3D calculation

Boundary type Tube Train

Open space Train

Pressure-far-field
(101,325 Pa)

Pressure-far-field

Forward train (101,325 Pa)

Pressure-outlet
(101,325 Pa)

Pressure-far-field

Backward train (101,325 Pa)

Fluid zone Moving zone Stationary zone
Mesh size oF 490 K cells oF 740 K cells
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Table 3. Aerodynamic drag in tube and open sapce

Train velocity 300 kmv/h 700 km/h

Pressure| Viscous | Total |Pressure| Viscous | Total

D
o8 Drag | Drag | Drag | Drag | Drag | Drag

Tube Tumnel | o 44 | 1062 [19.76 |157.954| 53.976 [211.93
Train

Open Space | 550 | 63 |osa| 23 | 3028 |53.28
Train
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Fig. 6. Aerodynamic drag versus train speed (Tunnel diameter=4m)
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Fig. 7. Aerodynamic drag versus train speed (Tunnel diameter=5m)
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Fig. 8. Aerodynamic drag versus train speed (Tunnel diameter=6m)
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Fig. 9. Aerodynamic drag versus train speed (Tunnel diameter=7m)
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Fig. 11. Aerodynamic drag versus tunnel diameter (Air pressure=
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Fig. 12. Aerodynamic drag versus tunnel diameter (Air pressure=
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Fig. 13. Aerodynamic drag versus tunnel diameter (Air pressure=
0.7atm)
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Fig. 14. Aerodynamic drag versus tunnel diameter (Air pressure=
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Fig. 16. Aerodynamic drag versus air pressure (Tunnel diameter=
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