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Table 1 Basic parameters of high speed trains
» EREE AE ER BEE pok Ton REW
R /km-h! WH /N 4 AW et /m
A 500 10 800 480 57 600 120 <8 000
B 300 13 1 040 632 28 800 45.6 <<4 000
C 250 11 880 532 4 800 9 <2 700
D 250 16 1280 756 4 800 6.4 <2700
E 200 15 1 400 840 4 800 5.7 <1800
F 200 16 1280 756 4 800 6.4 <1800

B EBITHS 0o SBITEE v HXRER

A TGV | E iR AK, B
wp=0.62+0.008 2 v +0.000 14 »>
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300 km/h Z£4, #1300 km/h 5 FE{UAH2 20 min,
RGBT E A, 055 M #0705 v 8] BB
42.1km, HAR30MEB 300 km/h HERE N 4
km Z4, M 300 km/h #ZEET 4 km KA E, X
PRSI E R ALK, Bk 500 km/h 5 % 1 300
km/hFIEFEEENX E A 30 km £6, HIiK
FTE XA 2.8 min, BIBLTT AL, 500 km/h
FEBHTHNIPHRRFERAEKER AR ANIE
AT, MTEERSHUNAKRHE,
F2 PFEEJNFETHS (RR) LK

Table 2 Run time comparison of high speed trains
between Nanjing-Shanghai high speed section min

AT o B
/km+h™!
H¥ 0 9.2 16.7 21.6 26.7 38.9 456.3

A
10.4 23.3 33.3 43.7
LI 13.4 26.3 36.3 46.7 Wl B0.8

HR ER HEI KM X% HM LbE

Hil 0 14.8 27.3 354 44.0 61.6 288.1

15.7 32.9 45.8 59.0
F3 0 18.7 35.9 48.8 62.0 W 2l

Hik 0 20.0 35.1 46.1 56.6 77.2 229.9

20.8 42.4 59.0 75.9
B30 538 454 620 789 1032 1720

D H&i 0 23.5 41.0 52.7

E Hik 0 26.8 52.6 65.9
Hix 0 22.9 41.5 53.7

63.8 89.4 198.5
83.1 115.7 153.4
67.0 92.3 177.1

23.3  46.8 63.9 8.8
BW 0 563 498 669 sag 1123 1580
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Table 3 Relationship between travel speed

and braking model

FE 5 ¥ Bt 8] il zh i 7 B[] HRAT
/min EX ¢ /min /km+h~!
1.0 59 300.8
A 12 0.8 60 295.8
0.5 64.2 276.4
_ 1.0 80.6 220.2
B 12 0.8 82.2 215.9
0.5 84.8 209.3

Fa4 ARAEEFENE AHEEEH NS
Table 4 Addition stopping time of service brake
about different speed trains s

;H RS CEUE £

BEHE /km-h™! 500 300 250 200 160 140 120 120
Bo=1.0
B,=0.8

68 48.4 35.5 27.8 25.1 21.6 19.0 19.7
93 58.2 43.0 33.5 30.5 26.6 22.7 24.0

A

By=0.5 167 104.8 79.2 61.9 57.3 51.1 42.4 33.1

I M ERBRARKG SRR RGHTHRE

EE GBI E R 5 VYRR ER BT RS R MR
S5Fim. REFIERLFEHNER, KAHNE
ZE 0t 7 o B 2 B BE LK FE 0.7 m/s” AT (H
A ESN R ESNFE A ER N EERERLN 0.5~
0.7m/s) B 1.0 WS RBEANFERRE,
A J7 R7E 0.8 il 30 AR Bt 97 32 o B 78 B B AR o
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Table 5 Brake distances and average deceleration

about different braking model

33 il 3h il 3h B il 3 B 18] - 243 0 5 B
/km+h™! Y /m /s /mes”?
1.0 9 851 140 0.99
500 0.8 11 288 165 0.84
0.5 15 758 239 0.58
1.0 4 548 103 0.82
300 0.8 5 320 122 0.68
0.5 7 800 178 0.47

4.4 FREEEETEEHDES

4.4.1 HRFERANH REINEMNBEMRA
Z—RYEE, Bl HAREIENEBESKRER
1/6 L RHLK 1/5, BAE AR B RE, REH
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s B RS BB, 2 BE 7 B R B YK 7 T A
e MEBEAKKLE R, HYHEEBT 350 km/h
B, SEMEALE9 % KUE, HEZTF, B8R
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MHERERBREK, HiASOHE KRB EZaHE
PIANER 4y, BB % Bl n 2 i BE#E R AE B 1T #R
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s KT HIBhEERE, T RS EmH sh 7 X A5
HhiwlshhE, ERWENE, BERENEERA
BAER ), EELEFELEEBIEM, FrUTLZ
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4.4.2 FREEEATRAGIEK NS FIET]T
)07 BRI T B BN T35 B A 5| o L AT A
BpE], AT i 5 1 A 7E & A X B 9 R RE #E LS RE
#6; MBI EBITHAOMBITER, mEE5&s
Mzhee, FTLARES ERREFE, PRI RSS
RAAML, k6 Fim,
*x6 FPREIEFHIAMER
Table 6 Consumed energy of high speed trains
between Beijing—Shanghai

IR FEgichE TS FHEE HOGERE SAERE BESR
FR/t  /kW  /N'kN"' /km'h™' /kW-h /kW-h /kW-h

900 14 400 14.9 268.6 47 504 50424 49 215

REF ERTF X A D7 R B 77 REREFE AT
R, SRNET R,

R7T FAEETEIFEEMLLR

Table 7 Comparison about consumed energy between different speed trains

5% B R B A ¥y E X [8] B YA BLOJERE  SRERE
BR O HRAW . :
7t /km+h”! /km+h”! /km /N-kN™! /kW+h /kW+h
A 480 800 57 600 500 456.3 295.8 35.5 13 738 18 368
632 1040 28 800 300 288.1 295.8 16.6 8 456.5 10 651

AN, FIEMEBFREMZ A BN KE, 2
BB BUR FHIEME S . BREFROT KM ERR
EWHEH MBI LEFEE (BUERESE@
) HREIMZMET, A REXT AR E W EREHTE
M, PP TR ERE 300 km/h ®ESIE 4L
LIETHREGTERERRH, EREYE LR
BEEREAMGT (£7), AEAFEHME. mHAK.
ERBRERE LI I 8 Fi/R o

FE [ 8 9 2 P B R 21 T AN [ B Ao RERE
MW, THESRNEKI Fix.

HERIWVNEBREMEENXR, HEHRER
MESN R, TR NER#F IR, &K

KEARHFEIM., FEREMBEET, TEHRE
BH, REREFMEREJLE R A X E, 500 km/h 51
AN BREFER 300 km/h B 2.5 %4 o

RS M. RAFWH. ERAXNIEEFEN T M

Table 8 Effect of weight and capacity on consumed
energy of high speed train

WE FE RA 2y B RERE N2 BRERE
/&Nt ¥ /W-he(t-km) ' /W+h*(A km) !
125 50 18 1440 43.1 26.9

140 56 16 1280 43.1 30.3

150 60 15 1200 43.1 32.3
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Table 9 Effect of different speed on average
consumed energy

BE  OFHET mMesBRfERE A-ARMR

HE #E /W-h- /W-h- £
/km*h™'  /km-+h™! (t*km) ™! (A+km) ™!

300 268.6 43.1 25.8 -

300 288.1 57.0 34.6 AR

500 456.3 130.0 77.6

200 200 43.2 30 TRO7:

250 250 51.8 36 54%/4,

300 300 63.3 44 446 N, B

400 400 90.6 63 Fft 310 ¢

5 BHRINEFHHLHRARFEFAL

T AR O K E B T S8 RS HiAtz
WLAEME, MRATEBAZ2NAR, AR
ME—SE 2 ALEGRER—BEIHTETR, H
HEB A FEY BT /DT IREMEHL, SR MG
WEERKIG RN, MTEAHENHSETFHR
R, RI0MER 11 AHEHFTREORITBR.

F#10 HE=MZTEIR CO, HmER
Table 10 Exhaust of CO, about different

traffic systems

Hem RS E RE L
CO,/g* (A +km) ! 5.6 44.6 30.2
H R R/ % 100.0 796.4 539.2

R FilE. LAFTEHLSEFHR

Table 11  Socio-economic effect of Sanyo

and Toygaedo shinkansen line {fZH T
it m NOX+SOX COX MmE Ffg &if
1995 £ ¥4 163 124 34 122 443

Flk LR R HE 380 2800 800 7500 14900

REFPRELKBELZVHLSEFHERNZE
WS HAREBEN TR THEM, SE2ENIE
REREMINN BB LY EEA 230 LTt L2
T, HEREHASERRRERBNEK, B
RZEREAPHAREEE L FRENE R, BHE
FIERERBTF=AFE, MESHN¥ER, #
HRshE p A ALEAE A, 7E 300~ 500 km/h & #
BENFERESNMATAENERE, ZRIRES
HEER6~9 K FARIEk, WA 1w, EEMA
AREHFINENREHAEL ABLLE, BHTH

RITHER) 75 dB, E4 M RBIA B MRITIE,
EXTHUFINFERBNEINERRE L RNE
Blo Rk, EASMFIRZEERY THRXFEL
Y il 24 ) R .
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80 4 :
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'd
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Fig.1 Comparison about noise of high speed rail

between Europe and JR
6 “ithEiN

1) ABFFREENE KRR D T 83405 #E5]
EETHBEBERR T, HNAREREPT
XEB Wit 7R, MEFEEEM 180 km/h 2 500
km/h AFMARZTEEMAREEFRAIL 14 F
FREFT T BAEBMSTHE, FANS5RPLK
900 t BEFI FEM B ERRERFGTIL, HHH
FIEMBHRHE T 2% MK

2) AMAMEZENF BRI ERSIRIES .
R, BTN, RITEEMEBEGE RN
R, HREGERS5EHINE RIFH—3 . '

3) AFENELAHEE R, RHKKEHERE
B Rz EHEEL 350 km/h AEH, BHAHF=
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a. B ERPRAGSERE NEEERE,
ANABBFEEA L SRBEN R BIE LK, 500
km/h BIREFE JLF /& 300 km/h B9 2.5 /&, B bt
% B8 S Rz A 2100 it 2 X SR A A K B R 32
. MEHEITESR, URELFREENP
TLAF, 500 km/h 5 300 km/h 5l Z 4 LB H ik
M ERATH 4848 ¥ R 20 min £4, {455
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W, WAERKER S AR P 300 km/
hEHBEHEEMESE, BXEFESHERESHE
B, 300 km/h I E 5 A K 140 ~160 km/h £ #
%, BE5 180 km/h FHEFIEH L, KPP T
L EERITER /3 45 5% 38 50 %, AEH B
R, B HEILFRETTHTHIES

b. #31 ekt MESIHAME, R
HELGR EREARAEEET RN EE, B
o 3 et i KB m i fE Hix 8 T
500 km/h LA &, {H [6) B 38 A7 7E A &F 38 A i 30 BE
BRI, AR REY, 500 km i 5
EEWRAMEEN 0.6 m/s* KB4 THEFH 3
N KT 4 min, HSHEBLAH 16 km, 53
YT 200 km BY M 2 M 3EEL, AMUFH
5 DX [ B 47 28 B A BA B R R, T LR X B FE B AT
Bl . EAEE S B R RSOk — RS 0] &,
FERES AN EM R, XBEESHIEEIIE
I EABLL 350 km/h FE R AR BARMIERZ

c. KR MY fHMEERTHE, Ltk
BRI EE R REIE, 5 K ARMRER
FHRKEEHET, RERESSHENGIRNESR
WEFS 0 4R R S REF 5 FE7E 300 km/h B R IR
ALYk 85 dB, {&F ICE M 90 dB, & F H &
BYEE 300 ZH 80 dB, EHE THREHMEK 75

_ dB; 7E 400 km/h B B S (B ) 2R3 03] 100 dB

A, KREIEHRAE, HATMLEBR, Xd
RAZBFHEPINEEZSARELARNEZREZ
—o MEEIFAGIS . B 8L PRI F 35
WHRMRAX S sesbh, A B R
XEFFEEm, TEBRTEETER.

Bz, WAESIRERE. 3 et & R 4R & 05
5, AR AT L PR E ARG FRORKF, B
MAMEIRZ LER T, HiE30E R GH & B EE
A#it 350 km/h HEKEREER.
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Computer Simulation of High Speed Rail Traffic System

Ma Dawei

(China Academy of Railway Sciences, Beijing 100081, China)

[ Abstract |

Beijing-Shanghai high speed rail line for example, this article analyzed the tractive, braking and running resis-

Starting from the trend of high speed rail development and taking the Nanjing-Shanghai section of

tant characteristics of high speed train by way of computer simulation. A brief calculation and comparison on so-
cio-economic effect were made including runing speed, travel hours and traffic capacity of various trains at the
speed between 180 km/h to 500 km/h. In addition the energy consumption of trains at different speed was com-
pared. The proposal concerning the reasonable speed level of high speed rail traffic under the existing conditions
was made.

[Key words] computer simulation; development; high speed train; energy
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