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Energy Conservation and Emissions Reduction Benefits Analysis for Battery

Electric Buses Based on Travel Services

LIN Xiao-dan', TIAN Liang'?" ,LU Bin’ , YANG Jian-xin’

(1. College of Environment and Plant Protection, Hainan University, Haikou 570228, China; 2. College of Tourism, Hainan
University, Haikou 570228, China; 3. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental
Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract ; Battery Eleciric Bus (BEB) has become one of prior options of urban huses for its “zero emission” during the driving stage.
However, the environmental performance of electric buses is affected by multi-factors from the point of whole life cycle. In practice,
carrying capacity of BEB and power generation structures can both implement evident effects on the energy consumption and pollutants
emission of BEB. Therefore, take the above factors into consideration, in this article, Life Cycle Assessment is employed to evaluate
the energy conservation and emissions reduction benefits of BEB. Results indicate that, travel service is more reasonable as the
functional unit, rather than mileage, since the carrying capacity of BEB is 15% lower than the diesel buses. Moreover, compared with
diesel buses, the energy conservation and emissions reduction benefits of battery electric buses are all different due to different regional
power structures. Specifically, the energy benefits are 7.84% , 11.91% , 26.90% , 11.15% , 19.55% and 20.31% respectively in
Huabei, Huadong, Huazhong, Dongbei, Xibei and Nanfang power structure. From the point of comprehensive emissions reduction
benefits, there is no benefit in Huabei power structure, as it depends heavily on coal. But in other areas, the comprehensive emissions
reduction benefits of BEB are separately 3. 46% , 26.81% , 1. 17% , 13. 74% and 17. 48% in Huadong, Huazhong, Dongbei, Xibei
and Nanfang. Therefore, it suggests that, enlargement of carrying capacity should be taken as the most prior technology innovation
direction for BEB, and the grids power structure should be taken into consideration when the development of BEB is in planning.

Key words:life cycle assessment; travel service; battery electric bus; energy conservation benefits; emissions reduction benefits
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Table 1  Data source of life cycle
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Table 3  Travel service parameters of 10 000 passenger-kilometer per day of different buses
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Fig. 2 Energy consumption and emissions of battery electric buses and diesel buses in different the life cycle stages
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Table 4 Energy consumption of battery electric buses and diesel buses in the whole life cycle

WA 151t BEB 1£7% BEB 1£ BEB

71t BEB Pt BEB 7 BEB 4= CDB

REFE/MJ 3622.91 3462.91 2872.91

3492.91 3162.91 3132.91 3931.32

2.2.2  ZEap TS G HER R

Hi2e 5 A1, 763 /£ 10 000 A - km H A7 R 45 15
MRl L 25T & R 4l L Bl A B8 LU AR S
IR HRATRBEAT CO, WHER SR, 4R AR | 42,
At PUACFNRG 5 HE S5 AE R A SR Al 2 A 2 42
BEARIBCAS [ FR BE 1Y CO, DaHER 5. [FIFE ML, AR &
Jie X IR Sl 2l A 52 ARSI A S R I AT e

FEAERE /B CO R NO, HERIL, 7 12 A v i XA g
U8 & FL S5 F AR X 4T AR CO FT NO, A s HE K 23
Ay NIk 43, 34% Fl 36.24% . SR 24 Aif 4 FE A [
K R IX S RE R A& Fl S5 AT R ZE LUK O Rk &
A3 A IR R 4l HL 3l /A28 41 SO, Fil PM HEK
Pt i FLeIm A 4 2T A Ay R/ R 2l
AL SERTA SO, Fl PM iHER %5 .

R5 duREBNFILEIM AR E Ean EIHITRRHER

Table 5 Environmental emissions of battery electric buses and diesel buses of the whole life cycle
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