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Abstract [ Objective] The increasing use of fully automated
driving and high-redundancy technologies in urban rail transit
vehicles ( hereinafter referred to as 'metro’) leads to the in-
crease of on-board device amount to varying degrees, resulting
in the increasing mass of metro vehicles. Additionally, due to
the significant overall transport capacity of metro vehicles,
their overall energy consumption remains at a higher level.
Therefore, it is necessary to study the light-weighting and ener-

gy-saving technologies for metro vehicles. [ Method ] Meas-

. 242 -

ures for reducing the weight of carbody, traction and auxiliary
power systems, bogies and braking systems, air-conditioning
and door systems, couplers and gangways, as well as vehicle
interior and compartment equipment, are introduced. Energy-
saving measures for the traction and auxiliary power systems,
air-conditioning system, and lighting system are presented re-
spectively. [ Result & Conclusion] Feasible light-weighting
measures include adopting a full aluminum carbody structure
for , utilizing permanent magnet synchronous motors for the
traction system, employing high-frequency auxiliary inverters
for auxiliary power system, implementing high-frequency soft-
switching design for chargers, adopting light-weighting design
for bogies, modular design for braking system, and new mate-
rial for interior and compartment equipment. Available energy-
saving measures include the adoption of permanent magnet syn-
chronous motor in traction system, the application of high-fre-
quency topological structure for auxiliary power system, the
use of frequency converter technology for air-conditioning sys-
tem, and OLED ( organic light-emitting diode) light sources
for lighting system. By implementing the described light-
weighting and energy-saving measures, the target of vehicle o-
verall light-weighting by over 10% and achieving energy-sav-
ing of over 10% can be effectively realized.

Key words urban rail transit; vehicle; light-weighting; en-

ergy-saving
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Fig.1 Diagram of carbody chassis with full aluminum profile

welded structure

1.2 F3|RZGEREBHBRRZREREE

TEAEG| G807 T, 32207 DLUIE 3 R H K 7] 25
REIHLAY I IR EAT I . AT 5720 A BB, Ak
[ 20 L S ALY R 5 B BR8] 25 57 20 HL sl HL e
TRHEL AL B R I b 90 T HE T RE AN T R

2 A& A

HRUBUE D150 190 kW S5 s Sh LI B 620
kg, TMAE D13 190 kW4 5 i [7] 25 it gl AL 14 o
ALK 530 kg, M FATLASE 17%

i Bl LR AR GE L SR BT B4 i 4t DC (LR ) /DC
A s s ik B el A Y Y SR e S T e i AU
GE T s A nl R EL 24 200 kg LA, R T A
BT A RERE AR PR T L T B P 9 D AE,
RICER R i A XU 25 4 o AT A i s

FERLHLR I R AROT BT, B 57 TSI
JECREHE S A Y o S B R, SR T SERE R IR
i PCB ( B[l L A ) e, B k1 S 2 U
PR AR S R UF A UE — Bk PCB Al -, KK
W/ T AT o MR GE 7 ST T BT )R
LR RS8N T 29 30% LR FEAIR T 29 20 kg

TE LSS5 7 T, 322 AT DUIE i 9 MR R 254
RAPARIX B E A H B B A OFF I
ERG I ER & 4 s @18 PRI 5 20 3 S At i 3
AP T 7E B R A A 2t EIT IR E AL ®
Jnse A PR RE T i) i i B BE A

LA A 5 REF AR 50 mm x 50
mm, JERE Ty 5 mm, 4 5 6063T6 454 <6 A .
AL AR O UL A N HE S, S5 T AN
BRI, R APIAR 7 B2 (RS0 120 mm () x
60 mm( %) , SR 10 mm) fY RIS 0 2 52, i ik
IR IR RE R RG AR I, L3l S A K P9 0 R A%
BORA IS , B I35 BIAT A 9 H Ao 7298 220
FRAEG | FART PRI E ZOR BOHTER T, AR BT A 5¢ 5
SRS 3 mm (8RS G AbE, 8 A B A AT A
FERIRESR b S50 A G, el E BT B AR 1A
AR 2 30% o AL R I 2 TR

K2 FAERDRER
Fig.2 Diagram of box model

1.3 #HEERGHRGBERTE
TELRES [ 4G B 5 B () Sl |, X0 ) B A
FZR AT A T, 3223 1 O Ak i S AL i AR A
. 243 .



URBAN MASS TRANSIT

G54, DL B pdl /A B o e R R E A H Y B )
AR GE WA AR A S| RO AT AR A T 5 SRS
PR AEGA a8 0T, AH BT IR BT (54N sk 54k )
AT E I 50% o ) 80T R A0 ZE
WA I E T H AR, AR X T BRES #5441 it
HhAE 5 , R B AR B A bE IO B S A T S T ek R 2
50% o 5H B 0 3R EL D R B0 B B ZE R 1)
ZEnT Yl 2 500 kg, i 425 m) 42 AT 8 H 24 300 kg,

il 3l 2 48 T R AR He Ak 15 13k B8 9 B 9
VST BT R 5 ] B T AR H Ak, DL/ [ E R
il BB i 4861 BT AT R AR & 4 R B ARUE G2 i
AT, T, 38080 42 0 20 48 %) R A AR o 3
BN . B MR R 1 R R, SR 0]
KRN SRR A . SEREYM
il S A A b, B A A B AR EROR W R, AR
Sk 640 mm [ B BTl 92 ke, [FIARE RSE 1
BRIl 38 kg, W IR T )
BRI E L 58% o
1.4 ZEARFERZBEREE

25 PHAILA 1) S (AR LTI pl DK 1) AN 45 B0 4 L
MR IR ET AES4 5 2 A AR, KGE BOREAT AR AR + B
PRI E BE R 10 mm (E SR, 75N R R
I H AR SR P T 4 H B, 1B JEOR 1 AN 854N
HARS . RIS, BRI 2Y 130 kg,

FEETRHNEE ARG, LGS 2 5550
D B PR By i ZERL T R G R 45 Y % B PR R
HAEEE TSGR K E R, WMERITEW
BN TBR /NG 40 kg, DIk B B 40 441, A4 4
Al 24 320 kg,
1.5 FHRBHEEREREE

TERR S 28 vh i SR 7 2% U + PR 2% o
i e + PR vh 28X JLF R A4 g2 vh 2%
XPHC M RE A R LB + IR S e
FETG EPEREER Y R I, BCU8 + BR3E 2% 23 19 A%
W B A /b AH TR LT BBV L% vh A,
R FHIEUE + A3 5% vl ] (i 42 44 98 24 25 kg, X
T B A2 P A [ AR B S A, T A L 2 40 kg,

T VAR B AR, TR T R G AR
BT RIS I BT, 78 B A 2 1 A7 A
ARADBE BT g B T 5 3 G ) A R Al
230 kg, MHELTH MG L, WE RIS 5HE
ERIHEL 9. 5% o RAERA 4 VMRS A 1 53
R R AR 3 iR o
. 244 -

2024 £

B3 SRR G a WA R AR 1) 51 38 T A A R
Fig.3 Diagram of gangway model using aluminum alloy

crossover plates and pedals
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Tab.2 Relevant parameter data of permanent magnet

motor
PR min) g s

81 1215 0.89 95.4

111 1 665 0.90 96.6

141 2115 0.95 97.6

171 2 565 0.99 98.2

201 3015 0.97 95.5
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