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Fig.1 Energy consumption proportional of
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Fig.3 Energy consumption model of vehicle
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Fig. 4 Energy efficiency contribution ratio of

high-speed trains
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Fig. 5 The model of energy consumption per capita
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Table 1 Analytical table of energy consumption per
hundred kilometers of CRH3C electric multiple unit (EMU)
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Fig. 6 The sketch map of bit stick-out calculation on curved track
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Table 2 Passenger capacity of the domestic and foreign EMUs

eS| TGV-A 300 238

TGV-D(XZ) 300 200

AGV 360 250

HA E2 % 275 200
E4 ZUZ) 240 201.4

B5 & 360 254

T ICE1 280 358

ICE3(DBAG) 330 200

Velaro E 350 200

485 479 12 2.04 1.01
545 424 10 2.73 1.29
650 510 16 2.60 1.27
630 366 8 3.15 1.72
817 428 8 4.06 1.91
731 453.5 8 2.88 1.61
669 782 14 1.87 0.86
458 410 8 2.29 1.12
404 425 8 2.02 0.95
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Table 3 The seating capacity of 3 type series high-speed trains

Velaro E Ik PR 300 200
CRH3C PR E IR 300 200
CRH380BL KA 350 400
. . 258.25
3X(FAXGR D) R g 250
412.15
CIl IRPR 250 202
CJ160 sk 160 100

404 425 8 2.02 0.95
556+1 425 8 2.88 1.31
1053+1 972.8 16 2.63 1.08

1182 558.51 10 2.46 2.11
2026 896.07 16 2.51 2.26
1320+1 416.94 8 6.53 3.16
690+1 205.16 4 6.91 3.37
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Fig. 12 Stress nephogram of the head vehicle
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Fig. 13 Stress nephogram of the tail vehicle
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Table 4 Aerodynamic performance of dolphin

vehicle (350 km/h)
BH /N 6518 3062 5324
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[EDAEY i 0.080 3 0.037 7 0.065 6
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Fig. 14 Microstructure shape and location
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Table 5 Resistance composing ( pressure resistance, viscous resistance )

N

JR 4 1949 3525
(e aplEs 2022 3481
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2 808 786 2363
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Fig. 15 Composite material components
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Table 6 Performance index analysis of composite material

AR WmE4E B 5.7 600 B+ VIP 3.8 600 33 0
JEAR BRI AR MEETRNZY 38.5 5000 B+ VIP 29.3 3100 24 38

FHA AW RS 364 30 000 e

VIP+RTM 85 23 000 76 23

2 VIP HELZS 1805 1.2 RTM i G (5 A9
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Table 7 Performance analysis of vermiculite composite

material components

) 3 LA AR 82 % LSNP 79 %
7 JEMEARRN L6 FELA [ SR L8 5L I
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42 BME| RIEITHHEAR
421 XIFEHHLERFER
A R B RS FE R A R A R

i FLDILZE B HL b 37 42 2, A8 s s RS O 45 T
SEAVRHEIERTT, T T AR A1 60 %L I,
B2 [B) 5B BRI 15 %Lk b MR 5
AR EE (UL 16) , 3 i D RE | 454 A Be Y 42
VERCHSE , N 2l b s A s (WL 17)
A 301 RGAR LT 548 525 [0 2 20 % , s

WS %, P8 R G TAERCRZ 2 %, BRI A
KL %,

/E
C<ilh il
LS

E16 ZERTREE
Fig. 16 Vehicle variable flow principle

2 |\ s
A oy BUL AR

75|, 4N L2 el

s weh  HR O

E17 ZHhEHEK
Fig. 17 Integrated power package

422 EEkReEs| R

DT FA RS 3ol G4l iy 42 5
A e — WA B G AR R B R RAE AT,
(B & K HACR A a1 TREFE . REE I
TR R A AR HF R I R AL R A S
A5 R A L B, e T AR B AR 18 B, 5%
Gig G| A AR AR L, R T 50 %, T T H A
210 % LA b, BCREE R T3 %o T EREBHE T
WEFE A B I 3 MW R A7l T H g 12
FE %, Ao 2SS K2 V0 e 2SI K (R AR R L
BLGMF 5% 0T 55 o7 th 2 58 LA A7k T H g H 7

AR A TRRACFENLI T A o AT 7R 30738 2 7] K2
ABB A H) OB L 42 51 A8 R A v H F LB 22
R (i 19 R ) o

ZWHEAER 15KV, 16.7 HZ25kV. 50 Hz

%ﬁ%ﬁfﬁ&%&(mn FrmaE 25 R
HIRER

BZAEIAR:

2 B )

E18 BARTFEERRE
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Fig. 19 The sample of power electronic transformer
machine ABB
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Fig. 21 The efficiency contrast of permanent-magnet machine and induction-motor
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Fig. 22 Permanent magnetism traction system and principle of high-speed trains
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Fig. 23 The optimal control principle
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Fig. 25 Energy feedback power grid

E26 BEEMIEEMHE
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Fig. 28 Duct layout optimization
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Fig. 29 Heat insulation structure optimization
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Fig. 30 Preheat of air conditioning system
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Table 9 Waste heat and energy saving effects of
air conditioning system
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Fig. 31 Preheat of drinking water system
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Research on key technology of high-
speed train energy consumption

Sun Bangcheng, Li Minggao, An Chao, Ma Jijun,

Yu Jinpeng

(Tangshan Railway Vehicle Co. Ltd., Tangshan, Hebei 063035, China)

[Abstract]

With the rapid development of high-speed railway, a large number of high-speed

train operation brings a series of problems of energy consumption and environmental protection
etc. This paper describes the system energy consumption of high-speed train composition, pro-
portion and the influence factors, further expounded the key technology of high-speed train ener-
gy consumption. It explicitly introduces the key technologies of energy saving and consumption
reducing and also discusses in details the effects of the energy saving from the low resistance
technology, high energy efficiency traction technology and recycling and management of ener-
gy recovery. The application of these technologies will strongly promote the development of
high-speed trains and continue to improve high-speed train’s high energy efficiency level.

[Key words] high-speed train;saving energy and reducing consumption;high energy efficiency
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