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A Real-scale Wind Tunnel Testing on a Pantograph for High-speed
Train to Assess the Aerodynamic Characteristics
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Hyeok-bin Kwon - Young-Hyeon Cho - Kiwon Lee - Ki-Nam Kim

Abstract Wind tunnel testing on the real-scale pantograph for high-speed train has been conducted to investigate
the aerodynamic characteristic of the pantograph at high-speed. The mid-scale subsonic wind tunnel of Korea Airforce
Acamedy with 3.5m width, 2.45m height, and 8.8m length test section has been employed. The test model has been
supported above 50cm height from the bottom of test section using vertical strut to eliminate the boundary layer
generated from the bottom of the test section. The height of the pantograph has been varied in three cases, in both
of the normal running and reverse running modes. The resultant lift forces of the pantograph to catenary system in

all the cases have been measured and the relation between the test conditions and the lift forces have been extensively
analyzed.
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Fig. 1. Mid-scale Subsonic Wind Tunnel of AFA

2.2 HOIH S
2 AlRollA dlo
A AZof dl-eet

HES 93l AHE Al oy 7t
= 2| ) 161HH—4 g et #A7E
glo| g $=2Ajolth, PI L1 E(unit)olli=, 2CH/unit -
Ao DC A, FFT& I, Sl /\Eﬁﬂol(strain)ou
=z A% 5 g THE S48k ok AESE Fa
IMHz, o £3l5 16H]E9] A/Dwzto] 71~ao}U%, Shut
o] U Eo] 2CH Y=of 9|3t 16 A 9] AZo| 7Hssl,
T&DC Ho) 23, 16 Ad FA1Y 1ms HEHo| 715
o).

_QEQE

°l=°

23 =E&

2 AN QA 242 slstel A8E 2
A% S0kge] ZEARA BHE ] 1HUE(1/3000
olhe) FHow Sl AXHE BHAAY @ A7

of YA gk T4 A TS UAEIL

SR W F9 AelZ steick ZEA] B4 1 A}

& Fig. 29} Table 19 2+ Vet ik



o
=
e
od

g

&
734 USBEYYE=RY 123 M52 20099

i

D
@

Table 1. Specification of the Load cell

Fig. 2. Load Cell

2y DBBP
HAHEHRC) 50kg
HAZER.0) 3.0mV/V - 0.5%
v A% < 0.03% R.O.
Bl & B AL < 0.03% R.O.
HHEA < 0.02% R.O.
Jeoj= < 0.03% in 20min
AP 10V(Recommended), 15V(Maximum)
adA ol E 5mm X 3m (22AWG X 4C)
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Fig. 3. Pantograph model
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Table 2. Height of Panthgraph

model type Initial Min. Std. Max.
Height of
pantograph 210 510 1010 1710
(mm)

height of contact strip upper surface from main

misc,
frame upper surface, mm
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Table 3. Test condition

. height
model |direction| wing
Min. Std. Max.
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R
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Fig. 8. Lift w.r.t freestraem velocity(straight run)
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Table 4. Life coefficient w.rt running direction (Std. Height,
Normal wing condition)

direction eyl o npap
Ci 0.0289 0.0014
% 100 4.9
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Table 5. Lift coefficient w.r.t pantograph height (Straight running,
normal wind condition)

height Min Std. Max.
Cr 0.0188 0.028% 0.0270
% 65.3 100 93.6
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Table 6. Lift force w.r.t wind condition (Train speed = 300km/h)

in
height | Wing

direction
Normal W/O Reverse
Min 0 N/A 37.81
i\ Std. 0 17.59 47.81
Max. 0 N/A 36.56
Min 0 N/A 47.36
o u}-aF Std. 0 23.22 43.73
Max, 0 N/A 43.12
B 0 20.41 42.73
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