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Rule of Aerodynamics Braking Force in

Longitudinal Different Position of High-

speed Train
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University, Shanghai 201804, China; 2. CNR Datong Electric
Locomotive Co. Ltd. , Datong 037038, China)

Abstract. Characteristics of the flow field around the brake
panels are analyzed when all carriages of the train are equipped
with aerodynamic brake. The kinetic rule is acquired that the
first windward brake panel produces the largest drag, and the
drag is reduced step by step in the windward. Then, principle of
the braking force is also studied by taking a high-speed train
model as an example, when the vehicles with the pantographs
are not equipped with brake panels in order to reduce the impact
of brake panels on the pantograph. This principle of braking
force is compared with the rule of braking force when all
carriages are equipped with brake panels. Finally, an analysis is
made of the braking force effect generated by aerodynamic
brake.
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Fig.1 Principle of generation of the

aerodynamic braking force
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Tab.1 Geometric parameters of the train mm

K
. .
- FERE =1
% Hh ] R
25 530 24 175 25 530 3 255 3 680

2 FEZBTEE

Fig.2 Schematic diagram of train model
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Fig.4 Geometric parameters of brake panels
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Fig.8 Braking force generated by each of braking
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Fig.9 Pressure distribution of the train and

the braking panels(the view of x negative)
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Fig.10 Pressure distribution of the train and the

braking panels(the view of x positive)
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Fig.11 Braking force generated by each of braking panels
when the braking panels are installed except for

the second vehicle or the fourth vehicle
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Fig.12 Pressure distribution when the braking panels are

installed except for the second vehicle
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Fig.14 Braking force generated by each of braking panels
when the braking panels are installed except
for the second vehicle and sixth vehicle or

the second vehicle, third vehicle and sixth vehicle

6 it

(1) B G382 i sh KB 300 XT3 1 Bl
By R 7 AR 1 ) Bl 0 B s LA i Bl UL 7 A 1 o)
Bl 73 WIS 98/ W R 2 3 18 BT S X
] 55 1 el s KB5S 55 2 B 2 R 22 5l ik
Wi Jei A48 1R il 3 DXL 7= A ) 20 o 2 0 /N .
k350 km « h™ ), BT 9 Bl 2h REL A
A S1290 46 KN, #8504 i AT il 2 S 7= A= 1) ] 6
G150 92 kN.

(2) H ) T B AN ) 2 KGR I 5 BB T
B R AR ) i Bl ) T e s ELS R AN B I Y
ZE T B ) 1 0 R T 08 e ) SRR R ) Bl R
S HE ) 2 ] 20 XU P A ) R Bl AR 5 S8
A il 3t KL A = A i 3 s AR BN AR Y
il B0 7 e N Bl A A 1 i 31

(3) BEASEBR R T /K 52 5 i 4
FEAZ L5 A R e T Bl AL L B B 2 BT A o 3

IR P A T Bl T R 39 kN, HLAE B 2R 454 42 32
il B R FE k> TR 7 kN.

() BR3ZH 5 RIS S M FE AL, 75—
i) 2 R 2 o 2l IR S B 5] 27 A ) o 3l 7
BT RZ) 3.9 kN.

(5) ARICHRVY T il B XA 4 L 945 Fh A B 7
AR OO T il 2l XU 7= A= i 3 g iy RLARE S o 3 X3
TEZE AT BAR P S % (H LA B AR A o 2 7
RS AR S B 17 0 AT 5 1l 3 ) SR T E -

S 30k :

[1] Johannes G.ICE3 %1% F £k i i il 2l % & [T . 1= /MWL ZE 224 T
2.,2003,9(5) ;1.

Johannes G. The linear eddy-current brake on the ICE3—
operational concept and first experience[ J ]. Foreign Locomotive
& Rolling Stock Technology.2003,9(5) ;1.

[2] Briginshaw D. The new generation of high speed train AGV in
france[J]. IRJ,2000,40 (5).15.

[3] Albertz D, Dappen S. Calculation of the 3D non-linear eddy
current field in moving conductors and its application to braking
systems[ J |. IEEE Transactions on Magnetics,1996,32(3) ; 768.

[4] Masafumi Y. Characteristics of the aerodynamic brake of the
vehicle on the yamanashi maglev test Line[J]. RTRI, 2000, 41
(2):74.

[5] Kazumasa O,Masafumi Y. Development of aerodynamic brake of
maglev vehicle for emergency use[J]. RTRI, 1989,3(11) .53.

(6] JHSC. HAEGH B A9 foh 1k 155 18 51 42— Fastech 360S B Al
Fastech 3607 B35 4= [T ]. BRIt H13R, 2006 (4) - 17.

ZHOU Wen. Japan’s latest “sister” high-speed train—Fastech
360S type and Fastech 360Z High-Speed Train[J]. Railway
Knowledge, 2006,4.:17.

(7] WA IESC BRI & F W [ i s g & L. E4h
AR 44,1996 (5) . 43.

Masafumi Yoshimura. Development of aerodynamic brake of
Miyazaki Maglev Test Line Vehicle[ J]. Foregin Roling Stock,
1996(5) :43.

(8] BN B |y E s i sE [Cl// Tk =<3
J12F 2 W 04 38 SCAR. db mt: I & R B ) 2 4 4, 2004
137 - 141.

MIAO Xiujuan, LIANG Xifeng. Research on air brake board of
high-speed Train[ C]//04 Industrial Aerodynamics Conference,

Beijing: Industrial Aerodynamics Conference,2004:137 — 141.





