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ABSTRACT:

The alternative fuel vehicles technology has been developed substantially to accommodate the
raising environmental awareness and the rising global petroleum price for the purpose of providing
the general public a future with less energy consumption and GHG emissions. Thus, to make use of]
the life-cycle perspective to investigate in detail the energy consumption and GHG emissions of]
domestic modes is indeed inevitable.

The GREET model from the US was utilized in the report of A Life Cycle Analysis of Domestic
Private Cars regarding Energy Consumption and Greenhouse Gas Emissions published by IOT in
2011. And, the modified GREET model with some parameter adjustments to meet local situations
was used to analyze the energy consumption and GHG emissions of gasoline and diesel vehicles. In
this study, the modified GREET model is also used to investigate the characteristics of energy
consumption and GHG emissions of the domestic-produced MPV electric vehicles for each stage
during the life-cycle.

The results indicate that, electric vehicles do not emit CO2 during the operation stage, and its
energy consumption is less than that of the gasoline vehicles. In addition, from the life-cycle
perspective, the energy consumption and GHG emissions per kilometer of the electric vehicles are
still less than those of the gasoline vehicles. Nevertheless, the energy consumption and GHG
emissions during the electricity generation/distribution process are relatively high compared with
those of the refinement/distribution process of gasoline. This paper also drew up policies based upon
the findings with the life-cycle perspective. We hope that the results could also be served as
reference for the promotion of electric vehicles in the future with less energy consumption and GHG
emissions.
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PR Yf - Heather L., MacLean HL, Lave LB., “Life Cycle Assessment of Automobile / Fuel Optios”,
Environ Sci Technol, Vol 37, 2003, pp.5445-5452.
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P | ~
~
i | ~
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- I - <
// | \\
Fuel r'e | S\l Vehicle
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PR 7f © Malcolm A. etc., “ON THE ROAD IN 2020 A life-cycle analysis of new automobile
technologies”, Energy Laboratory Report # MIT EL 00-003, 2000,10.
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AR 27% 0 TH EREF T F i BMOTIT R 0 i Y RS
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Calculation Logic for a Given WTP Production
Activity in GREET
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Calculation Logic for a Given WTP Transportation
Activity in GREET
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fuel transported)
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Energy use by mode

and by fuel type
(Btu/mmBtu of fuel
transported)
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GREET WTP Analysis Includes Key Production
and Transportation Activities

WTP Efficiency: Gasoline 80%; Diesel 83% NA NG-based H2 56% nNA NG-based H2 52%
NA NG Recovery nNA NG Recovery
Petroleum Recovery (97%) (97.5%) {97*5%)
— (s7.5%
Petroleum Transport 7 v \J
and Storage (99%) MTEE or EtOH NA NG Processing LNG Production (88.0%) I
for Gasoline (97.59%%) Y
LNG Transport via Ocean
Tankers (98.5%)
Petroleum Refining to Gasoline (84.5-86%,
Depending on Oxygenates and NG Transport via o LNG Gasification in
Reformulation) and Low-S Diesel (87%:) pipelines Ports
L
G.H2 Production at Stations (672%)
Transport, Storage, and : :
Distribution of Gasoline (99.5%) G.H2 Compression at Stations (89%

‘ & 94.0% for NG & Electric)

Gasoline and Diesel at Stations Compressed G.H2 at Stations

TR IR %‘;[E&[ﬁ:?@ﬁﬂ (United States Department of Energy )
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0B 2-14¥ 40 g "“@‘%\llﬁm Fefe o & ORI 4238 50%
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A B o D T B - GREET B2V 1L 4 @ iﬁii’tﬁﬂév\%frﬁr“iﬂ‘

GO T A B AT A 0 i B GREETL.8d & &
EAEE RN S G RRERE AN o X 2R G
EAORALD B RF B ORI 0 & it 20K SR R priE 55
w8k (flashpoint) > 2 & § W3 BRERAF R - 2577 51
3TSUMAE hE FART 5 F R A % A F 3l B R A 5~15
9 o fdr f #bKE
PF e RS PS Bosp o BT R E RS G

Bl A8 s g  hediil 0 5 3 F AR SF AL
A F RO R ECE Y R < A F £ A4 b & %5(Chydrogen

embrittlement ) F3E > H ¢ * Z £ 1T W %% B
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GREET #-3] @ B+ 2 §mix ¥ (vehicle-cycle) sha & » thip &
iR - 2 2 W WRRILPEAR 0 GREET » #-42 4 5
FEEC (4@ 2-15 #777 ) » %A W] H_material structure FFE (¢ 3544
A iE - F i Epe B s )~ automotive manufacturing Fg £ ( @
LURME S o S 0B YA B 4L £ )~ automotive -operation FEFL (@
2B R RIEE B RAR T )
1

Automotive

| Raw material melting
manufacturing process

Automotive operation
& producing process |

process

Automotive
operation

Manufacturing f—+ Assembling

| Raw material Raw material
melting producing

I ——
R

Material Structure

Recycle |

L—/—
T

Automotive Product

Fuel Stucture

Strugture
Emission
L Factors
Emission Emission
Factors GHGs Emissions | fFactors

7§35 : School of Environment, Tsinghua University
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GREET #-73] & & §p¥ ¥+ & * 6 > %02 GREET2.7 i 47 » &
1 Microsoft Excel % %z 42 » 5183378 & (sheet) i¥5 H ﬁ""]
_,E':iﬁig?l:':ﬁ;;“ s ho@] 2-16 7o o R G S BIER 0 d 34 BEE A AT
B Gk E ﬁﬂ*‘ﬁfﬁ%‘ﬁ% ERE SRER > TV
R KR~ B R K Lﬁﬂﬁ4?§ﬁ%ﬁuﬁﬁié

2

l]}%,ﬁ'/“r\ o
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(TEC_Results and TEC_Graphs sheets) (2 sheets)

Key Input Parameters evel
[ (Vehi_Inputs sheet and Mat_Inputs sheet) (2 sheets)
)
< Material Recovery and Production evel
¥ (Steel sheet, Plastic sheet, etc.) (24 sheets)
]
r=—b—-F - ——— -~ T
1 Battery Other Components |
| GREET1.7 l,: (Battery Assembly sheet and (Veh_Comp_Sum sheet): —
| t
npu I Battery_Sum sheet) (5 sheets)
1
1 Fluids Vehicle Assembly
T (Vehi_Fluids sheet) (Vehi_ADR sheet)
Il L L L T
)
Vehicle-Cycle Results eve!
(Veh_Sum sheet) (1 sheet)
Total Energy-Cycle Results :eve f |

R 75 © Argonne National Laboratory

2-16 GREET2.7 E#m;BER B ZRAME A

GREET2.7 A:i& {7 & $7 P > ‘p’ E NN WEE & gy 1
Bl fed > AR E AT 20 R Ao TR R ERIEH
FE et ? 2 mmBtu £ 1 0 2R E AR R EST L E e 2
R F A B g/ton &7 0 B SR MR B R S TR BT or
GREET %43k 8 2 Hchhit (780 & » B ts £ 4 36 93 427 KF £ &
it 4% mmBtu/ton 2 #3c g/ton > B E FRMABE G L AR P
S et T A 0 % B GREET2.7 2 i 8 (4o 2-17 #57 )o
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PR 75 © Argonne National Laboratory

2-17 GREET2.7 Eﬁm:l_ Hﬁ*ﬁ/}lb*ﬂi

i~ % A 47 B 2-17>GREET2.7 % £ & 41 ik 45 & 582 4427 30
= r&gﬁ;\t%‘i&@?} o R[S F 2 AT AT 0 Ae B AN S P i
(internal combustion engine vehicle, I[CEV )~ é 7 /& & & i@ (hybrid
electric vehicle, HEV ) ~ %41 & 7 # §® (fuel cell vehicle, FCV) % -
1958 fwfhaE 0 GREET2.7 #1273 b 4 s (dok 24 %17 )
Pldcid TR E D IRAH TR B imY R d T # 5 E (Traction
motor ) > B AP P D fRAI A H A B TR E D R ’f | * 7
# (Generator) ¥#2 & 5 F R/ T 4 > BT H B EA I r 2yl
T4 e k5L (fuel cell auxiliary system) ¥ E & 5 EH{ &T 4 o
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7 2-4 BRI

ICEV HEV FCV

Body system ° ® ®
Powertrain system ° ° °
Transmission system ) ) °
Chassis system ° ° °
Traction motor ° °
Generator °

Electronic controller ° °
Fuel cell auxiliary system °
Batteries ° ° °
Fluids (excluding fuel ) ° ° °

¥R J¢fl ¢ Argonne National Laboratory

GREET2.7 % - W Fd & #r/F & #§j » 5md § & 5 VEHLINPUT
SHEET £ MAT INPUTS SHEET > VEHI INPUT SHEET ¢ ¢ 3 &
WA BRAE B AN S T AN T ERIE R
R B EIER S ’%”ﬁv$%%ﬁ@ﬁw%ﬂﬁ,
br# §5 ¥ § 0 GREET2.7 Ff 3K E4rd 2-5 77 » 4 2-5¢ LW f&dy
ﬁiﬂﬁ%’ﬁﬁﬁ£€%&ﬁﬁ%kﬁﬂaﬁzxgwko

;zca&

#<2-5 GREET2.7 HiRAHfA EmEE

ICEV HEV FCV LWICEV | LWHEV | LW FCV

£E 3,330 2,810 3,020 1,970 2,000 2,280

R 7} Argonne National Laboratory

MAT_INPUTS SHEET R & 458 §m & s seffplie &~ k5t
Ao~ B gme & F R Mty GREET2.7 14k -2 FE3K -8
EREA B L FEE AT o

FORER D MR T E S > 2 54 (Steel ) ~ B 4K
(C.IRON) ~ 4% (Aluminum ) ~ 4% (Copper ) ~ 44 ( Magnesium )
&g 5 (PLASTICS ) ~ 33 % & 24 fa B4 - & )
HRof BIER 2 B & bldod 2-6 7T o

Y
@
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7 2-6 GREET2.7 HiWBHIfEE WM EER Nt
ICEV | HEV | FCV LW LW LW
ICEV | HEV | FCV
Steel 61.7 30.5 65.2 30.9 56.4 21.4
Stainless steel 0.0 1.1 0.0 0.7 0.0 0.0
Cast iron 11.1 4.2 6.0 3.7 1.8 2.6
Wrought aluminum 2.2 6.9 1.8 6.3 59 10.3
Cast aluminum 4.7 14.7 5.1 14.1 3.2 11.2
Copper/brass 1.9 3.2 4.3 54 4.8 5.5
Magnesium 0.02 0.4 0.02 0.4 0.02 0.3
Glass 2.9 3.0 2.9 3.0 2.6 2.8
Average plastic 11.2 14.0 10.6 12.6 10.2 11.7
Rubber 2.4 2.6 1.9 2.0 1.8 1.8
CFRP® 0.0 15.1 0.0 16.0 10.0 26.4
GFRP® 0.0 23 0.0 24 0.0 2.3
Nickel 0.0 0.0 0.0 0.0 0.1 0.1
PFSA® 0.0 0.0 0.0 0.0 0.4 0.4
Carbon paper 0.0 0.0 0.0 0.0 0.4 0.4
PTFE’ 0.0 0.0 0.0 0.0 0.1 0.1
Carbon and PFSA
. 0.0 0.0 0.0 0.0 0.05 0.05
suspension
Platinum 0.0005 | 0.0009 | 0.0003 | 0.0004 | 0.007 | 0.007
Others 1.9 2.2 2.2 2.5 2.2 2.5

¥R J¢fl ¢ Argonne National Laboratory

AR

3>
)

RS
@

7] A

#WH X AI(OH )5» Bt 4o 2 m (8

R E 5 250C -

F_&

7| ALOs-
# 41 * Hall-Heroult Process » 1 *
940~960°C % » #- 60-350KA 1% in %
Rk i ehd 1B LA R G 4B

GREET2.7 35 =973
A0 d B FPFRALZ 4REE 1 (bauxite) T
éfg% = NaOH J\/p e v

LB

2 L AL 0 1
& 18 Bayer ;= #
BT B AIE 0 M EE P g ALOs & iR
L 284 » GREET2.7
T FiEde
ﬁ@ﬁ%ﬁ’%?ﬁﬁﬂ

LS

GREET2.7 FE 3% & % 960°C » 7~ =& wg 2 £ 65,843mmBtu it ik » it
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RS TIA AR B S v oA E - R
GREET2.7 #p M T & 44 2-7 #7177 o

#<2-7 GREET2.7 BiREHATREX SRS MFEREIREN

Alumina Reverb
Bauxite Reduction Scrap Melting and
Refining (Hall- Preparation Ingot Casting Sheet
Bauxite {Bayer Heroult (recycled (recycled Al Melting Production
Process Mining  process) process) wrought Al)  wrought Al)  and Casting and Rolling Stamping
Energy use
(mmBtu/'ton of
material product) 0.563 9.527 65.843 0.623 9.500 4.146 8.344 5.453
Fuel share (%0)
Residual oil 0.3 17.2 2.9 2.8 5.4
Diesel 100 62.1
NG 89.4 4.6 95.6 1.7 67.2 79
Coal 3.7 5.9
Electricity 6.6 72.3 37.9 1.5 5.5 274 21

¥R J¢fl ¢ Argonne National Laboratory

- H4EH 4 2-7 0 GREET2.7 " B @{ AL L PR AT 2 i &
AN (4o 4 SR ARF B s w T £ ) &L kR GREET2.7
B IRAFER B iad £ B Argonne B RF % E & L E R
%% 1t ¢ ( American Society for Testing and Materials © ASTM
International ) = F& 4% =2 Hcdy o & * —‘F'f TiRBALIEREEITR T o

GREET2.7 & * & 3 BEAp 3k S 8cie (7 Hopt pF o 4 1 23013
Fr3t A e A S N GREET2T #-2 dsd 1 & e £ m
(4cd 2-8 #1717 ) l%q*—"zF Ryp e 2INE R
A E R ded R 4 & @ d & 5L (Transmission system) 0 i

N
.
2
b
\\‘ N
F
4

XN

3 _.F,T YT e ae it R Yples ’GREET27T€*Q%\ 5]
N FBA IS 2-5~4 2-8 2F 3
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Z< 2-8 GREET2.7 BB AR 2 ) S EE) AT S

Component Conventional Lightweight Source (s)
Powertrain 99.985% steel 99.985% steel Cuenca 2005 and
(Cont.) Exhaust 0.015% platinum 0.015% platinum our assumptions
Powertrain 59% plastic 59% plastic Dismantling
electrical 41% copper 41% copper reports
Emission control 59% plastic 59% plastic Dismantling
electronics 41% copper 41% copper reports
Weld blanks and ) )
fasteners Dismantling
(powertrain to 100% steel 100% wrought Al reports and our
body ) assumptions
30% steel 30% steel
o 30% wrought Al 30% wrought Al ]
Transmission 30% cast iron 30% cast Al Muir 2005 and our
(ICEV) ] ) assumptions
5% plastic 5% plastic
5% rubber 5% rubber
60.5% steel 60.5% steel
o 20% wrought Al 20% wrought Al ) )
Transmission 19% copper 19% copper Dismantling
(HEV/FCV) ] ] reports
0.3% organic 0.3% organic
0.2% plastic 0.2% plastic

7L kR © Argonne National Laboratory

R
li-/‘bg' W

g 2z
#o7

% L
,f\ RZ VNI

G » GREET2.7 j i 3 B4 7 &
4 T ¢ (Lead Acid Battery, Pb_ Ac) ~ 44 & ¢ ¢ (nickel

metal hydride, NiIMH ) ~ 42.% 7 (Lithium-ion, Li-ion) % 3 f& (4v
% 2-9 %15 ) > & i R T GREET2.7 % %idf B3ER B 5 — 447
#omZbp m B R SR 24T ¥ (LiFePO,) 2 4gpa4®
# (LiMn,O4) » % 17 GREET2.7 Hodips » & 3 S8 0 2 & 4 o
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7<2-9 GREET2.7 BRBEIRHGTRE Ttk 5

e s

MEF PRI pER I PRI REH LR

% oL AL R S
CARE 2 Lty

. GREET #5% & 2 i i&
GREET #5582 SR 8- B 5 2 * 12 §mf ¥ § WP 4740
W tiRAFPFRARIHRIVEIE- KFF € {372 3H 5
PE o RES T AR R
% GREETI %8 k5] A 458N 3 5 0 p 55 KA
GREET1.7 8 1 i+ B¢ * 552009 & 3 * 3% ¥} GRRET1.8¢ %% 4 -
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HRITR L AR AN S s s K L =
» 1 GREET2.7 % SL3p3 5 0] » 2248 2 4m &
4,000 # 2 { 4% 8.5 il ~ & 40,000 # 2 L % 2
10,000 # 2 2 { 4% 2 B2 KB % > @ ;
100,000 =2 (463 T )~ 150,000 &2 (427 # )

~

Battery Pb-Ac Ni-MH Li-Ion Sources
69% lead 28.2% nickel 24.5% copper Argonne
14.1% water ~ 23.7% steel 18.6% wrought Al National
7.9% sulfuric ~ 22.5% plastic 10.9% plastics Laboratory et
acid 12% iron 10.6% al. 1998,
6.1% plastic 6.3% rare earth  graphite/carbon dismantling
2.1% metals 10.6% cast Al reports,
fiberglass 3.9% copper 8.7% electrolyte Nelson 2005,
0.8% other 1.8% cobalt 5.3%lithium oxide and our
1% magnesium  2.7% cobalt assumptions
0.5% wrought 2.6% nickel
Al 2.5% manganese
0.1% rubber 2.1% binder
0.5% thermal
insulation
0.3% electronic parts
0.2% steel
7 4% %k Argonne National Laboratory
Vb i o dmd A3 E O GREET2.7 i 5t g 1945 97K
& S

T_\

(= S
A
=k
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Z A M- BEFX 5 4E 0 { 37%K & > 4 GREET1.84.0~ GREET

1.8d.1 ~ GREET1 2011 % 2012 # 6 * % # 2. GREET12012 # &

L AT G H e - LATOPTE S BN ~ TALLAT  H e 4 T

R AN a2 N FE 5 2 GREET12012 % & 2 &) » H ¢

Frenp g e BT B

(1) R Beivad Roans ~ Pt o e~ 73 4 2ot I ~ B4 o
YR R AT A S B | 3T o

QiEHFRFERLASCBAAEFTEFRFRLAT ¢ £ {(Fg
R AR e

G)aazk e B2 AR =% ¥R LA 28 ¢ B 2FP {r
R ehend U gt 2 TR AT o

(4) &2 5 J L (biomass feedstock)® #73# — 38— > HAR @ * &
PITE LY & e R § 4 > FTD ¢ FTlet» = ¥ fit» ¥ figfe

GC)ATHFE R 2 PR P2 AR E B 02 ez 2 5 7 R
4 A0 FauEAET R o

(6) A* R 75 Mm% (RA) » Bprgides 17(TEA) » 2 G d 4 47
(LCA)S A 2 RNt AFA 7 ch A # b > B (7 B H B2
(APD)nq 37 o

% GREET 2 2 fmir ) k5| A 478 2 6 » p 55 KA

GREET2.7 # 4+ 8@ % » 2012 # 7 * #1375« GREET2

2012 B Y #rehp B E4E LT Mgk

(Dadhid A2 L A7 ¢ g B k2 AH - 3 %% F g2
BREFEREF RGLRIT o ¥ b3 AL MM ~ 4 e
frsrth 17 % $iirens B BAZIp ~

(2) 4548 ~ £54F ~ B frdFr 2 AR FTHL AT SRR 2 3R
AR AT B B PRS0 ¢ B F %A RS H(HDPE) ~
% & ® ¢ % (LDPE) ~ &} i< % & & ¢ % (LLDPE) ~ & 5 % (PP) ~

2-49



FEF - 9 e - ER(PET) ~ i * R ¥ 2 % (GPPS) ~ 3 iR
F o (HIPS) ~ B & ¢ F(PVO) ~ % % -7 = f-F ¢ & R
(ABS) ~ ¢ % i % = % ¥ 48 (EPDM) ~ Nylon 66 - Nylon 6 ~ i %
%3 A~ R ELFa(PC)2 B T2 40 R % pa(PUR) -

(SUUMML&éw T AWBMRRIEAN > LT A ER S
4v b LiCoO, o @ # Wi jor e 7 7 LiMnyOy o

(4) 2 millig 2 L XIF R A7 R VTR AT

(5) 2wtz @ ﬁ;m;tﬁfs;a 7 { #7 > & GREET2.7 #5% ¢ » 2 jmh
R 222 SUV S 24 > & GREET2 2012 #1557 > 2 w4
e de 23 ~SUV & 2 ] @ (pick-up truck) % 3 8- %@
FprER A > GREET2.7 o8 e Z p 23183 ~ 7R &

&> & GREET22012 $-58 ¢ » 4 ] 5 N 43518

&z
# %3 &7
BB ERED CELNREFA D BT R ET R

2.6 I\

AFETRPN RSP T B A b2 R

AR RE 2 A~ ARTHIFEZ PR T HH AT TR
* e GREET #5V 2 7 41 %% o

l.

TR AFHRAEZD K22 GEDITFRZ /Y > T RS
PEYLFREFERE ) A RVRE e W EH R

PR s R Ew T EIFE o

ér“ﬁ‘*gffx woRa 1156 mj g > *pw % B -

Aéﬁﬂﬁﬂﬁiéﬁﬁﬁﬁiﬁwo<*%W{%%?E~ﬁ

T

—N\

Mok e T L B gmEe 4 KRR e P AR F 2 A RF B
ALETZ AR U A e 2 2 F e ot BT 2
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GO AR RHRNA > AF T ARTIRE S e
o X REL LN TRELZMHEV) ER R EE 4 E(PHEV)

P 8 (BEV)Z %3 # 8 (FCV)% 4 4 -

(D RRE D k&% ﬁég%ﬁw§£?ﬁ5§ﬁﬁﬁ4&
RS R T
FoF AP N TN P T ER J;\O)*I%Lé%*’ kB
EPERL T G WA AP BN TR B TN = A o ¥
FUTLEFIELFES g | kR ARER 4 f s
*72 5 PV &~ 5 £ & hybrid ~ ® & hybrid % ¥ & hybrid -

QFTRESHS 2HHEV - 8 FHRFEFRPIFETEH
Bida s s o n A B RRED 1 - BT R
TIRE  FREF AL o FITH N 4ck HEV 2 » 3¢ 23 10

Mg dd o> eipgant HEV R+ o
B)# T hdchd 4 A e £ T 4 b kB TR ST R B
FRA > HPBC b Bl s g 4 S E o TR
WEARY 7§ B P § Lo

AHHERTFEE BT UL T S R E KRB

7

)
b
LT XOS
)

= %
b2 )
ZH
A
=

PE2ZFPaagA BT riga g4 T4 01
ﬁ’%?é:’:% é,ﬁ%ﬁéﬁiﬁo

G)FETH 2 A £ IARFIAP 7 f R ow < ZTR
A¥r —H ) F2ABAEY B NRALERPI—TE b

TEIALEFE L BE 4,3 ICT A ¥ M&EZ 22 RFE L7

Bk B2 £ 8372 fmlEp e 577

W BREE . AR 99 E 40 30 p AT

Kwegr7d > % | T34 10 & {8(F 109 #)5
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Rl L od 2 H

GREET ?; EL ﬁ%ﬁ Au R /ﬁ %3‘”5
Argonne R 7F H%F oz » e 3

7] 2 fEH-5% » GREET1 #5584 47 %L ik 8
FAREW (P F R PEE)E DR S (F 45 WTP FFE -

BmiE 2 B R PFE) I F - B ¢ AR ATH
2B B 2012 #

EoF PR
z GREET1 k7|2 GREET2
m GREET2 #-5% &

Siep F o A G LA FHFEZ
GREET1 ,: )% GREET2 x 7| Hc:0 ‘}%"3 S EH O FTHR 0 LB A
GREETI 2012 2 GREET2 2012 -

100 # & "84 & REkE RPN 4 -
7 " GREET $5:8 & 7RI 70 & 27 809

p B Z_ & d%lzﬂ %i

SR F B g
ERIPR R PSR R0 P RN A LS S

Z# FORE R A AL R 2 F LRI ¥ U ERT

% :79 GREETI 2012 2 GREET2 2012 & {7 4p B 4 47 ©
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AN NEEEamBHARERUHRE
B = S RS B H B ET
31 BEAANESESERRSE

H

3.1.1 AT E#E

G GEE AT 100 £ R TS AEDRBFHRNF 4] L2
2R EEE TR P HHAR AT RN R
— R BB ET R AR RS MY ho MR R

yoe

BEAFLZARPANLZE 2 G PR RYFAEEZT§F TR

BEME AR TR L A DT RIE - MR T
B st 2 v g * chd s> B2 b B fRRE - i 2 738 44
DE AEEPFENI RN ARG DRGSR R F WP R
GREET fic5t 7 &% ﬁ@ﬁﬁﬁw+iwiﬂxu%ﬁ%ﬁﬁ%%ﬁ@
Fadr o st d ¢ g LR B e S » FF 0 A
THE—ThaaTHE GMET#*%?%ﬁﬁﬁiﬁiwﬁmﬁﬁ
s RREAHERESE AFHEFLIT REEHL FX Y IR A
Hh R o d HNARR L BRI RA S TG R
AP M SR e o RT3 I e FTiE  A
%™ GREET #3V (¥ 2 A45f A 28 4 S W 4o - § L Paen
T 1L oo HY o B Rk P (%35 18 GREET2 2012(2012 & 5) #0538 A 47
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iy 49 )35 48 GREETI 2012(2012 # 6 7 40)HC5S A4 47 o

GREET #-;' €. % B Argonne B 7 % 2134597 & I 0% R &
MR RRE LR IR BT RE s A ARSI ERE S
hB M Ra AR AED RE S ER - DRR Y 2 A4S A RS £
B3 #rA R > Tl & GREET #i550 ¢ 384 S K7 A2 i h3 1 > 1
BETLL RPN @Y (A 2012) .

I = NP ENH 00 N - = I 0 [ - = o B B U e ol 1 = S B e 1A )
YT RF o FENTHERGFATG > P R ATHEUER LG
PTFIEL o P R ORTR SRS VR S AR LAY L F > AR
Rerl e Bt 2 SFIRR TR R 2 BT E ] BB REF AT
3.12 BRRHEREEEHBSEER RS

PR AR ASTED P o34 ET TR (Luxgen)f 3 2 % 7 &
FHpALZMe e ARPENHEM - 28p & Luxgen sha @ ¢ > i
# Luxgen7MPVEV & 2 jmi e ficdp W F G A2 > ¥ 4plke chd 37
F U B AT RS R o FP A7 3 2 Luxgen 7 MPV(M722T L91
P/L);x i # 2 Luxgen 7 MPVEV % # & FLEY

% B Luxgen 7 MPV(M722T L91 P/L),m # # % Luxgen 7 MPV EV &
BB 2t A Blded 3-1 2 & 32

F M MPV T 2 & dmTiafii (km/L) 2 #3p3ta » 7 KD fis
A Y A A e A PR ET 'F“ o BT P ERM R
W2 g o> AEG D R FERREE T L T BM 4L T 95km/L o K d
H =345 > 1 &2 /4 & (mile per gallon, MPG) = 0.425143707 km/L » %]
¥ 18T ta 4L % 22.35 MPG o

8
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7< 3-1

Luxgen 7 MPV(M722T L91 P/L);S/RE AR R BERE DT EH

2010 WA | % &

Luxgen 7 MPV

TR (M722T L91 P/L)
2FE 2,198 c.c.
FAH A5 BB AR S Ak (AS)
Sd B F 1,948 (kg)
3= i R 9.1 (km/L)
BRI 9.5 (km/L)
MALFM | P R4 7.39 (km/L)
Bk (27
%) g 1127 (km/L)
 # S (F)
2 3 TR R 2 SRR

REA

SRR R RS Chitp://auto.itri.org.tw/)

2 3-2 Luxgen 7 MPV EV EE)EH1REH

JE P P

L e R d
PhiE 290mm

ERa 2,005 (kg)
i FE 40 kWh
BdeF 180 kW
=4 265 N.m
o ig 145 kph
Mg 350 km

TR B

F{T*?}Jﬁ e & SRSy F "1 Chttp:/fwww.ev.org.tw/Products/DetailProductShow/423# )

BB RS § MRS R o fIF BT LR E 2T

<)

N

Ed o~
P

N
M
i\

N

WP eH F LE R o TE (E
2§ fepkpacihie] o @
P R GHER A 31 T ioE g T

N8 Pk § LR T dir T 2.26(kg/L) /9.5(km/L)=0.238 (kg/km) ¢
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d H >4 % 1 kg/lkm =1,610 = /% 2 (gram/mile) > FI 735 5 > 2 4%
FEE Ev g § i soBics: 383 g/mile o

3 B Luxgen 7TMPVEV R &2 i &3 ~25 3 A% 5T H
REESZE Lo difice s @3 36 e THERSE - L
T oA A4 TR %’ﬁt“ B a2 §wo ﬁ%l 12 4 ¥ i 1,550kW (201
hp) s Racd 4 pfre £ 22 Fa &4 pRAER Y R T EFEL
BRRESE AT B2 T F- LA pohs dE5

%Iﬁﬁéﬁéﬁa‘f?*?ﬁi?ii? ‘%.@J{iﬁ'?“iii&‘l’
i

3.1.3 GREET 12012 #8228 A+ 1t

AP B IR REE P L ERGTE B BT B D L
B F WML B T2 GREETI 2012 #5588 (7 4 47 o

FORBSY Sl A VP T
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List of Years to be Simulated Fuel Pathway Groups
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1990 1995 2000 2005 2010 2015 2020 — Matural Gas/
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1992 1997 2002 2007 2012 2017 _

1993 1938 2003 2008 2013 2018 [ Bio-Ethanal >

1994 1909 2004 20090 2014 2019
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(" Light Duty Trucks 1 [~ Pwrclysis-bazed Renewable Fuel
£ Light Duty Trucks 2 [ Select / Deselect &l ltems

Stochastic Simulation Options (Single Year Simulation Only)

+ Mo, | do not want to run Stochastic Simulations

™ Yes, | want to run Stochastic Simulations
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by Weight 7%
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Marginal Generation Mix for Tranzportation Use:

@ U5 Mix  MELLS. Mix

A na e N lssr Eefied 'g;ﬂ;?:tgﬁf;ﬁ‘f

Average Generation Mix for Stationary Use:

¢ 115 Mz  ME LS. Mix
(™ ChMm " User Defined g;ir;?:tgﬁf;ﬂt
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Total Energy 227 595 3,841 [4,663| 4.9% 12.8% 82.3%
Fossil Fuels 222 588 3,841 [4,651| 4.8% 12.7% 82.6%
Coal 23 28 0 52 45.1% 54.9% 0.0%
Natural Gas 147 343 243 732 | 20.1% 46.8% 33.1%
Petroleum 52 217 3,598 13,867 | 1.3% 5.6% 93.0%
CO; (w/ Cin
VOC & CO) 20 47 238 305 | 6.6% 15.4% 78.0%
CH4 0.315 0.235 0.009 ]0.658 | 56.5% 42.0% 1.5%
N,O 0.0002 0.001 0.007 ]0.010| 2.7% 6.3% 91.0%
GHGs 29 54 288 371 | 7.9% 14.5% 77.6%
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HERGR E 2R
&2 3; 7 4~ (Bt
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F 20§ R (2R)
s e sl
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o | wa R ||| e | R | L Al
L O O B | R/re | @ it
/RS 4T
Luxgen 7 i = 760 84 8 90 942 | 80.7% 8.9% 0.8% 9.6%
MPV P I
P g | 49.7 5.9 04 6.6 62.7 | 79.3% 9.5% 0.6% 10.6%
B
Luxgen 7 e 729 84 134 18 965 | 75.5% 8.7% 13.9% 1.9%
MPVEV | 7 | - %
4 e | 46.7 5.9 8.6 1.3 62.6 | 74.7% 9.5% 13.8% 2.1%
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iﬁif#?ﬂi'ﬁ;ﬁ% FPEEC o H P OWTP FRE e 4887 - 3 i gl 2 §_
GREET1 2012 5% @ R BRI E T PR R 2 EE 1 B cha 47
Bep e £ 3-192 £ 320~ %5 MPV A @ 2 MPV 7 & & o
FR% S AFFHHIRE 2L FRT LN AP ELE ZF
PR T AT R dod 321 T o Hoap L - F bR ol

W i#E/22 (Btwkm) 225./28 (ghkm) ¥ ths 245 4 PFE

g - F BT L o

#<3-19 Luxgen 7 MPV /i E 24 an B RR X PEEY REFE B = RBEHFN

AEx
& 4 g =5 5
& 22 5t 4~ (Btu) (%)
F28C§ PR (25)
EFr Ry L B Rk
WTP g [(F 2248 | dymig» | &3+ |WTPr g |(F 2 245| 2 gmie »
i FEE) i IEE)
Total Energy 822 942 3,841 |5,605| 14.7% | 16.8% 68.5%
Fossil Fuels 810 882 3,841 [5,533] 14.6% | 15.9% 69.4%
Coal 52 249 0 301 | 17.2% | 82.8% 0.0%
Natural Gas 490 417 243 1,149 | 42.6% | 36.3% 21.1%
Petroleum 269 216 3,598 (4,083 | 6.6% 5.3% 88.1%
CO; (w/ Cin
VOC & CO) 67 63 238 368 | 18.2% | 17.1% 64.7%
CH4 0.315 0.279 0.009  10.603 | 69.3% | 29.8% 0.9%
N,O 0.000 0.001 0.007 10.009| 9.3% 10.0% 80.6%
GHG 83 70 288 441 | 18.9% | 15.9% 65.3%
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AEx
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oo F P (2R)
EFT Ry L R
WTP g [(F 2248 | dymig» | &3+ |[WTPR g |(P 2 245| 2 gmie »
PR iR
Total Energy 1,185 965 835 2,985] 39.0% | 32.6% 28.4%
Fossil Fuels 1,019 894 717 2,630 | 38.1% | 34.3% 27.7%
Coal 703 251 495 1,450 47.8% | 17.5% 34.7%
Natural Gas 288 456 203 946 | 29.8% | 48.5% 21.7%
Petroleum 28 187 19 234 | 11.5% | 80.1% 8.4%
CO; (w/ Cin
VOC & CO) 149 63 0 212 | 70.2% | 29.8% 0.0%
CH4 0.398 0.295 0 0.693 | 57.1% | 42.9% 0.0%
N,O 0.002 0.001 0 0.003 | 69.7% | 30.3% 0.0%
GHG 160 70 0 230 | 69.2% | 30.8% 0.0%
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#2024 (Btu) s F 22 -3 1+ P (%)
# e g BT (2 )
e B §mik B ik
;ﬁ_ g A ij’ﬁ K] i # i®
1 e WTP fpg | (B 22 4@ e L2 | WIPH B | (B 3 24 i
i PEER) * PR *
Luxgen 7 i = 822 942 3,841 | 5,605 14.7% 16.8% 68.5%
MPV o | - F
v B 67 63 238 368 18.2% 17.1% 64.7%
Pz
Luxgen 7 At 4L 1,185 965 835 2,985 39.0% 32.6% 28.4%
MPVEV |24 |- %
i B 149 63 0 212 70.2% 29.8% 0.0%
Pk
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