PLE BAKW X @B W LIAEFER Vol.14 No. 4
2014 % 8 A Journal of Traffic and Transportation Engineering Aug. 2014

XEHS:1671-1637(2014)04-0089-09

Sk T I 3 = A7 o R B BE AR TR T v

MRt AV, GAERE, TRV, T FE2
(1. EREGEKYE T EEH25, WL BRE  050043; 2. ARE&EASE AL ERS
SEHBEATRE,. WA GRE  050043)

B EATLAPRHELPRATHERAZAGRE BRETRTHEIB L FFAHELR
B B FERRPUNSAANRAR R EEEEREMASTH R AIEAANR . BELPHES
BEVRELESAMBR ZLTOSARRYBEKZEY, FrbF AR THELE 5 K3
FRESW HEELFFTRABERELEZIABRAGRE, HELRAN . £ FFAMT, LES
AMEE AL ER KA O 004/ 124.391%.3.884% ,68.613% %= 3. 108 %, 5 B L P W LA &
X REFGRAMEAEEHNEL  BEEERAEAME TR REHAZ, G LT e 6942 A T B
HRAALFEZHA,

KRB THELE, é%%}’l%,na%h\#fr KFBA FEH5H

s 4 %5 . U491, 227 NEIEERE
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Abstract: Based on the whole life-cycle theory and the characteristics of urban rail transit, the
concept of whole life-cycle energy consumption was proposed, and the whole life-cycle of urban
rail transit was divided into five stages, including plan and design stage, equipment and material
production stage, construction stage, operation and maintenance stage, demolition and disposition stage.
The mathematical models of energy consumption for 5 stages were set up, the energy consumption
of No. 5 rail transit line in a northern big city of China was quantitatively analyzed by using the
mathematical models, and the total energy consumption of whole life-cycle and the energy
consumption in every stage were calculated. Calculation result shows that the energy consumption
proportions at the five stages are 0.004%, 24.391%, 3.884%, 68.613% and 3.108% successively
during whole life-cycle. The energy consumption of operation and maintenance stage is biggest,
so the operation and maintenance stage is the key point of energy consumption control. The
energy consumption of equipment and material production stage is the second biggest, the use of
green energy saving materials can play an important role in reducing energy consumption. 7 tabs,
1 fig, 23 refs,
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Tab.1 Energy consumption condition
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Tab, 2 Life-cycles of operating equipments
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Tab.3 Unit energy consumptions of different transportation methods
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Fig. 1 Energy consumption structure
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Tab.4 Main project quantities
HH &% ITRHEE W H &% IR
B LA F/m? 404 899.8 LY+ B /m? 329 069. 87
BN E/t 2723.76 BN FE/t 1177. 64
KEW/t 528.1 BA P REW/t 575. 61
BT RE L /m? 69 580. 64 A WS IR £ C20/m? 58 050. 79
g M/t 12 489. 58 BRUKF/t 2 851. 02
% WHF/t 2 710.48 e B/t 9 256, 87
5 FRAGREL/m’ 9 964. 41 2 AR/t 1916.27
BiK C30 &L /m? 79 015. 78 g FERHHBREEL/m? 29 359. 44
HESHAREL C20/m? 6 102. 24 g,g Bh K 18 £ #H B C30/m? 66 900. 83
¥/ 10 132, 95 BERR I IR BE - PR /m? 21 324,28
By 7K 344 /m? 211 464. 26 R LB C30/m’ 10 415,82
JEH R IRER /T 3 FREHMH/t 12 061. 88
BHEREZRFER/M 3 MEE/ 1117.43
& B/ m 114 By K %4 /m? 89 788. 24
" 2 4 B/ m 700 B 47 ) o T S/ 49 674.92
" E#B#lE/m 7939.37 A BAME RS /m? 36 078.1
FHNAERELE N /m® 46 783.15 ﬁ wERABEL C20 BEL/m® 77 629. 31
R/ 6748, 79 ? B8 L FEDUE SR /m? 3 718.65
T /md 210 907.17 B B S H@LH/t 11 656.13
+4THE/m? 12 972.19 AR E /m? 100 960. 08
HAMEHRES/m? 31 768. 29 BB B (T H) /m? 22 184,14
HE BT C20 B8+ /m? 5 626. 84 fa SN T R /m? 24 212.33
2 TR ¥ £ U 4 D 1/ m® 21 472. 64 § BN R R /m? 3 469. 99
;Eé BRMEEMBEREL/m 7 663, 44 A B W/ m? 78 674. 23
% MEHREL/M 8 471.65 R R T/ m? 15 271. 7
BRARBEEL/m? 40 499. 66 %4/ veh 366
FRBEEL/m 2 367.25 EEKE IR/ km 55, 2
FEBRE L/ 1735, 08 BFHRETRARK/E 23
FhEHEH/t 24 240.9 AR EERR/E 23
B B\ /m? 843 171.7 EWITBRAG/E 23
C25 REHERM/m? 2 697.95 P HERBIE/km 55.2
5 ERE R L/ 96 404,17 e 51 MR A 5 /B 19
g BRELR/m? 16 322.85 MEEERKT/ B 46
% BEE L/ m? 46 801. 83 B/ m 61 600
g T 38 380, 18 BESRNEL/E 23
Bl 7K /m? 133 414,93 REIIRLE/ 185 1104
HHRABEE L/ m 2 749.37 B hiRm R/ & 212
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Tab, 5 Main material consumption quantities

55 2R HE
1 A #t/m? 11 951. 81
WA RR/t 263 789. 60
M/t 209 486. 88
’ WE/t 15 944, 37
@/t 38 358. 35
3 KR/t 733 421. 40
4 B/t 907 788. 72
5 BA/t 1162 412. 40
6 S /kg 1 351 200. 00
7 |/t 8 064. 00
8 Bl 7k %6 #% /m? 389 819. 38
9 AR /m? 100 960. 08
10 Hop s (F ) /m? 22 184. 14
11 BT (GBI /m? 24 212.33
12 BB R 7 / m? 3 469. 99
13 BRBED /m? 78 674. 23
14 K 7 T/ m? 15 271.70
15 K/t 1 381 209. 40
16 B/(kW « h) 35 883 925. 00

%6 EEk

Tab, 6 Passenger transportation volumes

FHE 2007 4 | 2008 4 | 2009 £F [ 2010 4F | 2011 4F | 2012 4 | &M

Efﬁg/ 1302 | 1467 | 1958 | 2241 | 2612 | 2825 | 4030
ﬂ$ﬁﬁﬁéﬂ 10 912 | 12586 | 14 260 | 14 570 | 15 252 | 15 996 | 18 414
RT THEER
Tab.7 Energy consumption for every stage
LFERAYPHE BE#/10° M] HHl/ %

Rt e 3910.0 0. 004
BERERBRHETHE 25 150 094. 3 24, 391
TR B 4 005 456.7 3. 884
EEEPHER 70 748 884.3 68.613
REFRBERLBEGH B 3204 365.4 3.108
Ait 103 112 710.7 100. 000

B IHE—RLBHLFaAYERE REN LR
R RBATH LA, NEX R K EERARED R

HEDHT
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