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Carbon emissions calculation for urban buses throughout

lifecycles
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Abstract: To measure the carbon emissions at each stage of buses throughout life cycle, this paper divided
the life cycle of buses into process cycle and energy cycle. Considering the production, assembly,
transportation, and recycling stages of each bus system, carried out research to obtain bus production data,
combined the data provided by the company and GREET internal data, used Gabi to measure CO,
emissions of process cycle. Constructed a CO, emissions measurement model that included the stages of
energy extraction, production processing, transportation, and usage to estimate the energy cycle CO,
emissions of electric buses and diesel buses. The result shows that the CO, emissions of electric buses are
39.2% higher than those of diesel buses during the process cycle. In the energy cycle, the CO, emissions of
electric buses are 14.2% lower than those of diesel buses. In a comprehensive life-cycle comparison, the
CO, emissions of electric buses are 9.73% lower than those of diesel buses.

Key words: transportation engineering; urban buses; life cycle; carbon emissions calculation

W 5 H #8.2023-06-29.

EETE 15 [ AR5 400 H (51278158) s th o 5 4 3EARHIT AL 45 % & 00 % 4300 H (2572021DT09) 5 M Jp V145
S WF AR H (JD22A014).

PEB A 02 (1978-) T3 ISR, Wit W98 )7 171 - 300 3 f L 5 45 B E-mail : rayear@163.com



% 4 FRIA R AR F A e B sk Ao - 1233 -
0 B8] = HRPE A SCHY 5T H bR, DS A58 0 . B AR 595 Y

32 38 32 Ky fen B KO Ak A R ) AE RS B 28 s 1) 4K
e, 2019 4 v ] 52 38 42 il ) i HE R L SR E 9. 1
{C M b 4 B HE A A 9. 17 961 33K 7 Bl D HE
FHEGIERT Iz,

ULAFE K VF 2098 N B ARt A7 T A A
WIVEAL AF 55, 46 09 7 2k AL 45 (H R BT GREET
B A ARSI T L A5, i 0 8 T L AT LA
KPR L HE RO R . A R AR TR
A BRI EE T S B A MR R A R T COLHE
O B RS 255 R AR T AR A VR Al
LBl N VR R HEROR B3 . SR O vk B
TR RE VR EE 1) COLHET , I R ¥ S AW Bk DL K&
Bl 7 AR A W COLHENL . 4% S Ud , 4540
(1) 25 E5 A i JEL SO0 VA 348 10 450 935 4 49 15 2% 15 45 4
BB A 1 o BT L SRy TR AT BT AT 1 U HE
HE, HAMOCAH¥E LR EN RGN TR,
HE T PP AL RS Y G A AR A A Y e HE 2%
TR H L Rl A2 S A A LB DT A O A A 4 4
TR A A R AR RS T &R A
23 B AL G2 A i JE PR B AR I BIFSE N B
PRAL T — AT 0 0 R A TR R A A
o R S A 2 TR
Sy BT HTR B A A I AN 5 i, ERER T SR L
L Bl AR SR A 38 4 Y R A R X 3R 8 Y 52
M 2 e I - AR R L B A S AR A Bl
T1ASE EHE R 15 e 3 /0 AR KIS AL £ R R &
H Xt EL b ERL B A 38 AR 0B B R AR T RO Y RS
R A0 53k R BE N QA% S8 1 5 1 o R ) A i
WIVPAL RN 7 L5 5w T 0 RO | S A
JE R

DAL A, A SCCKs A= A R I 0 43 o e DS S T
ZOJE A, R R R DA AR ORI SR N T 3 Al
ARt TERMEEAREES R85
A5 TR R A 7 2H e 3 i ) e 2 R P [l s i ot
[ S o | R € = R/ S S S W i B2 )
CO,HEL , 7 37 fE J5 JF 30 CO, HE il I 3445 7L, %t 1o
G AT PR A VR AR AR A A i 4SS B B i
HERCE B

1 W57 5 90

1.1 HRF*®
T2 JE S0 e R R 4 AR T PR

e (RGED I G BB —a5 R k. 4
A i JEL U BE AR A Gabi, 85 4 VR BT 3R 15 10 B00E A
GREET W #8808 Xt 24 389304 T 20 J8 309 4% [ Be iy
COHER AT . X F R, A XS %
“HF %" (Wells to wheels, WTW)TEH) i 3, 43¢
ST ARG R R 0 A HE O S . WTW
VA 7 0 8 1 309 0 43 Sk 7 A B BB < b B0
B Bt (Wells—to—pump, WTP) , i & 2 4 48 By Bt
(Pump-to-wheels, PTW)"" . H i WTP B Bt
5 A BE I FF 2R 3 i DA BB A 7 i A
PTW 3 443217 i B AR B AE B BE
1.2 RiiaR

S A HVR ERRAZ GIRR A IR AR,
W 28 R T A Y KA L, Al B A R E R R
B VR S IR A p AR 3R, B I B 1E B KRS 4 ) il
FH o BRI, A SCLA S8 28 95 4 5 ali vl 3 8 3R
A AT NG o BT O R AR E TR R
R GRS AR EFEL M T 24
JBIPEH A, 75 BT R R G kAT iR
FE o BFFEXT R R FanE 1R .

————————————————————————————————————————————————————————————————————————

T —
yEH
R BRI T L
VER
e
S AR EARE

EEENEREEEE (Z%| [ Eau ]
V| Def @Bl i
' EAGEEY S

§|§%M|%%ﬁ%$| ~
=z LY E S

1 R
Fig. 1 System boundary
1.3 BEIREFEHARHE A E AR
REE A 40 COL ARG ik in =X (1) fir s



- 1234 - TR K FF

(T % k)

% 55 %

PL=

e P, Ay RE VR 01 B HF ik i, kg s E, 0 5 j FlAE
T P 5RO, kg, m®, kWeh; j (j=1,2, 3,4,
5,6,7,8) FREIR B AN, 43 5 Feom SR R R
SRS (R T R AR R HL R AR A
By B A 5 FP BE R AY T 9% &, kg, m’, kWeh; A (A=
1,2, 3, 4) Mo A B B, 43 5 RoR FORHT SR ks
By 0 AR R 3 B B s R AR R RE IR Y
COHF K o FETHEEER 5 Fh AE I 7™ it 2E iy J) 10
TH 25 B B, 23 7 B HL A BB VR 9 T 9% X T e g
R0 A A RO A R AT O AR X A o R
o AT RS R R R A O XA R B T — IR
PEIR o HEE m G = 1) KAE 7™ F T g U8 1) 3 A A
R —RAGER E oy > WX om0 58 15 30 20 72 o 25 K1)
55 P BE VR B 2 Z N Erey o Eve,, MR TS
P (2) FiR .

m
Eloop J - 2 Eloop,j, m ( 2 )
m=1

KA E oy N EE m UG IR AR 5 R RE TR A4 7 27 0
B kg,m’, kWeh, THE %k (3) s .

4 8
El()op,j,/]lzzsz,h,/X gom,h.j (3)
h=1j=1

K H, ., 0 m WGP 2 By B 5 j Fhig I8
B9 2% 50 B kg, m’, kWeh; @, 0 TE 5 m A 3
(9 h B B 5 5 IS B R B I AR R B L
1.3.1 REURIHAESR T

FEIRIBE VR R A0 COLHER &, 1 o 75 B3k
SEURE IR A TH FE SR B 5R  Rh RE IR AT R OR T E Y
I = (4) s

L.
E=—"2XS(j=4,5 4
=100 (7 ) (4)

Frf o L, Sk (0 FH 2 R Al 5 2 A 1 4 A i S B A7 3
AR km; S, A AR b RE IR Y 205 T 2 B
#£,1./100 km ,kW+h/100 km
1.3.2 JFRIFERE IS 2%

FER 2k # AR R 2% an =X (5) B R

8

(E;,+ Eq, +H,,)XF, (1)

E.
Hl,j:7j><el,j (5)
M

O M R AR IR R A BN T AL R A e
R R LT R a AR v, SR PR B0 A R RE R
M4 2% kg, m*, kW+h,

1.3.3  JsUbw}iz i ik A AR R N 2%

JE b B e SR T B RS S Y g
R B PR (TN R o TR RS A R 1 R TR T
A (6) FimR

Hz,j:i" X 252,,,,, X Lo, X e, (6)
K0, RS n Fhiz i 7 UL S R BE IR 1Y 5 A
Bz P S in(n=1,2,3,4,5) ia ki
J5 2, o RN I TR R A IE K s R 2
B 5 Loy, R 55 R0 BE VR AR 09 42 da O 2 b 5 e A
B4 77 B B  kms e, , 945 j Rl AE IR Y 5
MR Az S O 2R 8 0 Ris o 200 B A7 LR
eV TN 2% kg, m*, kWeh,

1.3.4 A FERE IR TH 2%
T A 7= i R Y R R T 2 =X (7) FTR
HMZEX es; (7)
7
e, A RBUE N T A = ok B ep 2R 7 B B
5P BETR YIS 7% kg, m®, kWeh,

HLRE 19 A2 77 5 2% IR R LASOR . TR Ik
K (8) i
H3_522E5X a;

=1 M
Py HLRETH SRR B a, AR (2 R U
dith,i(i=1,2,3,4) &I, 5Fm kK
L RUEL IR EEL 5, R 8 28 e O S R LR
1.3.5 =iz il R RE U H 2
7 s e R BB TR T 2 =X (9) IR

Hy,=E; X > 00, X Ly X e, (9)
n=1

(8)

K20, B nfhic i oy A5 j A e IR 7= il is
iy or X s L, RS R B UE Y I8
5 o 5 n fhis i y NP2 B kmse, R
55 R RE R i 9 1z A O 2 B e s e
o AR REUR IS 2% kg, m®, kWeh,
X H O AR BE IR AR il 2R B AR T
1. ZeEg AT = (10) s
H,-—E:X @ (10)
Ao WM.

2 A R R 3

2.1 TERHmHEENNE
VAT B PR BN IR SRR 1. % 2



%48

KRR, 5 3T AR F A B A s HE Ao 3

1235 -

JR o AW T 2 2 R R RN A
e - NE S S b N - SRV E R N R R A

R4 ABRILEREFTEMHAR

Table 4 Main material composition of electric bus
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Table 7 Metal material recycling energy consumption
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Table 8 CO, emissions during process cycle
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Fig.2 CO, emissions of buses during process cycle
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Table 13 Transportation mode for lignite
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Table 16 Energy consumption for transportation
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Table 17 CO, emissions of buses during energy cycle
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Table 18 CO, emissions of buses during life cycle
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Fig.3 CO, emissions ratio of buses during energy cycle
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Fig.4 CO, emissions ratio of buses during life cycle
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