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A Study on the Air-Brake System Design of High-speed Rail-way Rolling Stock
oj&e, Uoiw", UHST

Sang-Ill Lee*, Dea-Kyu Kim**, Chul-Ho Kim'

Abgtract In this numerical study, the model air-brake system was developed and tested on the model
KTX high-speed train to see its effect on the savings of the brake energy consumption. For this study, CFD
simulation program; PHOENCIS (ver.2011) was incorporated for the performance analysis of the model air-
brake system. From the analysis of the simulation results, it was found that the brake power required to stop
the model KTX train by the ATC schedule was reduced about 9% as the air-brake system applied along with
the conventional mechanical and electric brake system. The air-brake system also generates the down-force
that has the positive effect on the rolling resistance of the model train.

Keywords . High-speed rail-way rolling stock, Air-brake system, Aerodynamic drag, CFD, Driving
resistance
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R=0.77,/(10nM) +0.008MV -+ (0.02225 +0.00352T )V 2 @)

714 n=F 4, M= A2k A& (ton), T= A2} 7, V= 22} &I (knvh).
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Fig. 1 ATC(Automatic Train Control) schedule for the stopping of a KTX high-speed train
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Fig. 22-D view of the model high-speed train (PC+M+M+PC)

Table 1 Geometry specification of a KTX high-speed train
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Fig. 3 Prospective view of the model air-brake and its dimension
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Fig. 4 An example of numerical mesh of the model KTX train ; (41 x 219 x 72)
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Fig. 6 Pressure distribution on the surface of the KTX high-speed train
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Fig. 8 Veocity distribution of the model KTX train with the air-brake
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Fig. 9 Pressure distribution on the surface of the model KTX train with the air-brake
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Fig.10 Turbulent kinetic energy distribution of the modd with the air-brake
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Table 2 Drag coefficient (Cy.ira) 0f the model KTX high-speed train
527} s | 5o sl
Cq4.1=0189 Cg2=0085 Cq.3=0066 Cq.470163

Total Drag Coeflicient(Crp.ota1)=0502
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Table 3 Drag coefficient (Cp.aprie) Of the KTX train with the air-brake

T 7] AirBrake
Ca.1 049 Cp. ABrakel 012
Ca2 0007 Cb-ABrake2 015
Cas 006 Cb-ABrake3 015
Caa 024 Cp-ABrakes 007

Total Drag Coefficient of the KTX High-speed Train(Cp aprake) = 0.73




o
©
_[_‘N_,
offt
Jo
—d
=

2] Table 29k Table 32 23} #< o]&38t] KTXAFNA & 7]AlE

0 S AT A7REE 2Ed Bkt

0.8
0.7
0.6 -
0.5
04 -
0.3
0.2 -
01 -
o -

Drag Coefficient (Cp)

with Air-brake without Air-brake
Fig. 11 Comparison of thetotal drag coefficient of the model KTX high-speed train
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Fig. 12 Comparison of the brake forces needed for the model KTX high-speed train with or without the air-brake

Energy(KW)
19500 19333(KW)
19000
18500 A

18000 o
17633KW

17500
17000
16500 - T T T T

1Y A8 EA Energy(KW) Air-Brakel| 7| A A &&=
Energy(Kw)

Fig. 13 Comparison of the brake power needed for the model KTX high-speed train with or without the air-brake
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