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ABSTRACT

In order to investigate the change of contact force of pantograph pan head due to the change of aerodynamic force, three
dimensional flow around the pan head were calculated. For this, the aerodynamic modeling of pan head of CX pantograph was
performed and the standard deviation of the contact force of the simulation results were compared with those of the
experimental results of wind tunnel tests. From the comparison, it was confirmed that the current grid system and the numerical
methodologies can be utilized to calculate the aerodynamic characteristics of the pantograph pan head. By using these grid
system and the methodologies, the standard deviations of the contact force of pan head were calculated with velocities as 200,
250, 300, 350, and 400 km/h. The maximum standard deviation of the aerodynamic contact force of pan head was 92N at
400 knmvh and statistical minimum contact force was more than 0 N. Therefore, it was confirmed that and the pan head of CX
pantograph was statistically contacted with the catenary system with the train speed of 350 km/h though the aerodynamic

contact force was changed.
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Fig. 1 CX pantograph Fig. 3 Assembly of internal and external domain

Fig. 4 Computational domain and grid for pantograph
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Table 1 Velocities of each flow case

Verification (km/h) Estimation (km/h)
Start 36 Case 1 200
Case 1 2 Case 2 250
Case 2 126 Case 3 300
Case 3 144 Case 4 350
Case 4 162 Case 5 400

(144 km/h)

Fig. 5 Pressure contour
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Table 2 Comparison of ¢ of each flow case

Velocity (km/h) Exp. (N) Com. (N) Error (%)

72 55 38 30.9
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Table 3 Comparison of ¢ of each flow case

Velocity (km/h) Est. (N) Com. (N) Error (%)
200 23.8 22.9 38
250 371 34.2 78
300 4.0 51.0 55
350 74.3 69.6 6.3
400 98.2 92.3 6.0
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Fig. 8 Comparison of the standard deviation (o) of contact force
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