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Environmental Impact Assessment of the Life Cycle of Transport Vehicles in
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Abstract: Based on the life cycle assessment method, the environmental impacts of electric locomotive, natural
gas heavy truck, fuel heavy truck, pure electric heavy truck and hybrid heavy truck in Xiong'an New Area
are calculated and compared from the perspectives of fuel cycle, road cycle and vehicle cycle. It is found that
electric locomotive is the most green means of logistics transportation, and natural gas heavy truck is the current
green logistics transportation tool among the four types of heavy trucks. Through the sensitivity analysis of power
structure, it is found that the sensitivities of electric locomotive and pure electric heavy truck are the highest.
With the optimization of power structure, electric locomotive is still the greenest means of transportation, and
pure electric heavy truck will replace natural gas heavy truck. Through the sensitivity analysis of vehicle life and
recycled materials, it is found that the five types of transport have different sensitivities. According to the above
calculation results, for the control of mobile carbon emission policy and the development of green logistics in
Xiong'an New Area, the paper puts forward that electric locomotive is always the greenest means of logistics
transportation, and electric locomotive should be preferred in transportation. Among the four types of heavy

trucks, the natural gas heavy truck is the current green transportation tool, and the pure electric heavy truck is the
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future green logistics transportation tool. Therefore, considering the convenience and door-to-door connection of

transportation, hybrid heavy truck can be used and the development of pure electric heavy truck also can be laid

out. With the optimization of power structure, it could be gradually shifted to pure electric heavy truck. Energy

consumption and emissions during the life cycle of means of transport can be reduced by increasing the service life

of vehicles and increasing the proportion of vehicles and road recycled materials.

Key words: transport; environmental impact; life cycle
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Tab.1 Vehicle parameters

SamER sl R RARER RAGINEFR

N o e PEEVR
g TURECHT BERE R
SR JOP H M3000 HOWO T7H
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Tab.2 Extraction efficiency of crude oil, coal and natural gas'!

JEk JEHE JE RIRR,
REITRACE 1% 98.7 96.9 91.2
TR 1% 53.78 6.09 1.99
JECIH /% 0.003 49.12 0

I /% 0.33 0.88 0.29
SEI0 /% 7.11 4.07 1.34
SRR /% 0.01 2.16 0.71
KRS 1% 476 0 83.29
M) /% 34 37.68 12.38
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Tab.3 Diesel energy conversion efficiency and fuel input ratio"

- ﬁg:/ﬁ%ﬁ JRBHEA EL B
L% g oy ROV % MR % % B /%
el 86.49 51.09 11.49 1.89 0.12 3542
k4 BOEHY
Tab.4 Power structure
VL WE eI A5 /% RHBCE %
K 70.99
— PR — 91.09 345
— /S — 4.45 45.0
— FSaSTi| — 0.06 32.8
TKHL 18.59
LA 3.87 35
NN 4.73
KBAfRE 1.82

Fe &Sz THM BRI 5.
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Tab.S Material distribution of vehicle body

H TR AR RATER REINTR

B /1% 63.37 67.85 62.3 63.37
KR 1% 12.25 2.87 10.9 12.25
SR 1% 8.95 9.46 11.1 8.95
R 1% 4.95 5.98 4.6 4.95
B 1% 2.69 2.34 2.3 2.69
EHS /% 2.63 3.35 29 2.63

B /% 2.19 0.92 22 2.19

il 1% 1.5 4.53 1.9 1.5

HiA /% 1.47 2.7 1.9 1.47
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Tab.6 Material consumption for construction of 1 km railway"!

R/ (tkm) THAER /kg
K 3x10°
H7 7.12%x 10*
T 2.17x 10
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w 8.56 x 107
e 4.95x%10°
el 222%x 107

ToEENE 1.16 x 107
AR 9.23x10°
el 8.36 x 10°
MR 831x10°
fgid + 6.47 x 10°

R7 B 1 km REBEHEIERE

Tab.7 Material consumption for construction of 1 km highway'®
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AT kg 17345 2346375 23223.13 0 0
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(M7 430 )
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Fig.1 Comparison of fossil energy consumption of transportation tools
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Fig.7 Comparison of SO, emission
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Tab.8 Characterization results

P M3 Seh o aid KRR RGN
Ml ER E=ER OEHFR HF

AEATRERE /KT 123.05 1282.67 1448.85 1461.41 1394.67
Rt/ 37.76 182.19  355.19 76.00 87.62
(mg S0, eq)
==
M/ (mgl, 4
S, 19.07 248.38 144.38 72.30 92.55
ZHE K eq)
YH 22 73
3 A0 / 134 66.5 96 298.3 134 053.4 94 038.6 89 771.1
(mg CO,eq)
=% R bk
TR L 56 gus 2450 701 694
(mgPM, eq)
N L S
T AR5/ 2.58 11.73 19.70 8.00 8.32
(mg C,H, eq)
WS/
(mg PO, ¢q) 1.39 25.44 10.25 - 8.89
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Tab.9 China’ s energy consumption and gas emissions in 2019
AERE (BRiEME )
487 000

VOC CO NO, PM SO, CO,

Jim 1510 1929 1233.9 1088.5 457.3 943 000

2019 “EFRE A OB K 1442, AT LIS H =52
2SR AT — L BEEE, LR 10,

®10 P—LEEE

Tab.10 Normalized reference value

R mik AWﬁ@ﬁiﬁm/E@? ﬁg? aET

1.02x10°9.44 x 10°1.74 x 107 6.74 x 10° 7.77 x 10° 7.76 x 10° 1.15 x 10°

MR YR RFIE AR TR 135 1 45 252 ) 2 0 19 SR /ML
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FERRUEATLE A W, a0 5258 i A0 i) i AR
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TR ZE ST RN, T BAR I JE LR AR e T 0 — 1k
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e
3.3 WEIHE

2018 AFEFRE R %= AR 94.3 42, FKE
TEERERE N 48.7 fCIERRUEIE P10 2020 R ETH AR
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Tab.11 Normalization results

EAS B HLE S E R g BhE R RIKKER REZhhER
b AhERE 1.207 07 x 10° 1.26 x 10° 1.42x 107 1.433 56 x 10° 1.37x 107
izt 4.001 96 x 10°° 1.93x 107 3.76 x 10” 8.054 95 x 10 9.29 x 10°
NRHEE 1.094 03 x 10° 1.43x10° 8.28 x 10° 4.14782x10° 531%x10°
TN 1.999 34 x 10°° 1.43x10° 1.99 x 10” 1.396 17 x 10° 1.33x 10
WS T 4.64511 x 107 1.22x10° 3.15x10° 9.015 03 x 107 8.92x 107
HefbFIHZE 3.33183x10° 1.51x10° 2.54 %107 1.0313x107 1.07 x 107
wmER 1217 54 x 10 222 %107 8.95x 10 5.838 87 x 10 776 x 10

F12 REHESHEE M3) 7
Tab.12 Air quality of Baoding (M3)

SO/ug  NOyug CO/mg  PM,/ug  PM,;/ug
EEHER 12 55 13 110 59

® 13 RETSHEERUERTRRE—RRE
Tab.13 Primary limit value of basic project concentration of air
pollutants in China

SO./ug NO/pg CO/mg PM,/ng PM,s/ug NO/ug

HY
i

S

20 40 4 40 15 50

it
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Tab.14 Weight of various environmental impact types

LA RERE AP HTP GWP W POCP  EP
WiE 1014 1.052 1323 1.153 2750 0338 1375

3.4 ENER
FR 35 A 4% 5 i 280 (g A — Ak 238 SR AL R
AT A s skn T HAR TR SR, W5k 15 Pk,

®15 FHEBUER
Tab.15 Quantitative results of evaluation and comparison
AFR BIIHLE SEmER diisiER RRREFR RENEFR
1.33x10° 1.07x10* 1.17x10" 586x10°  6.28x 107
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Fig.8 Comparison of quantitative evaluation results of
means of transport
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Fig.9 Sensitivity analysis of power structure

B 10 HEBFENEREL

Fig.10 Changes of power structure in China over the years
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Fig.11 Sensitivity analysis of vehicle life

B 12 BEmEUERLLGIgRES 1T

Fig.12 Sensitivity analysis of proportion of recycled materials
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