15

KREIREST S 27 LB A C 0224

=

Ay

==

ZOOSH BEITH 108138

-

HEE. o RK<ID

o

i

|J

A

%

S PR

£

=

£ L1} I e

ho i

HAE D O ARG Be~

O Oe il & S2 3L =

SEREE S
..f...m.ﬂw_.m.lnl.f.nm
HEEE EEEs

My AP o
RPN

gy mm@.ﬁﬁ.
| R M R

BEE g &1
IECFRUERD:
F IMINE” FECHE

NP B

o FEERANh

RS )

b SR ENL

PR Ltk
RREORE H
AOEH I (B
EEpE

...|....sz..1._.|_ _.u... 3

 # 1TU
RO
FEE

% 2

e

HELARRAEH 37 RIS RRN
ERNA HEE~ | BUEVRAR - o
R- Q1143 —h| KERAHDT SRR
,Tu ETIET TR TVIT -l
ECEHCREHAED

z m;ﬁmﬁ BE| E-nthErdm|
i __L_.w__,;:_,,,,_i_

REB RN _ (B hbirs) o
W RDEOES (] R EELH _m,w_

HhLmEE] 0100
DE Y-l
BB ILRNER 3

S —EREHOE

B8, (4

L shan—y) wez|

fr = Owipend
BN EELE R
Hi [ HEEILRNE
R W

DEnpERE B
DoNERUSERIEY
DREY hr-12E

A B « b 4

e — - IR
HEper _&<
FRELLERR

=1

BodErt | £8)
[l ..r...q‘nl._ﬁ._ .__

o

102

15



15

FECERS, HEBLDUETHERRLTLETY,

CO-0OP EV—EDDD

(O=-7BEEZ~SvT)

3 —?’Elﬁiﬁﬁﬂ%ﬁﬁt%ﬁ T MAMBEEFRSI-5- 11 TEL DIS-472-7913 FAX Dd5-4TF- o0

1 5
1992 2 BMW
1992 7
2000 30

15 103



ZERMATT

EAELT FFAEREITEIRUNE L,

P

192 WiEw

=g -

EHE DR LADTo =212 U DA ERL, & - BMEL LA DAR - -

HiZt-A s EAEBUAFL b, FRCELERIER LTRSS 2B ETOTIER,
CHEd, CHESEFETS0ETLI. 2ALCERMGLETE T,

A, =-FiphoiEl Ao dEL L
L LTEWLE LT - N —E0—F - Fa— o THERL
THEOET. THEEE (EV) £ C-T, SN Ohit-
Chat (H®G) LTLfREGY CO-0F BY 2000 (o - "SRNHET) Tl £ 22 h, Mok
GO 0 F L, Ty TN N8R oM RS LToRRS k
FLM LT B ERAMECANHEL “F P SRNEEOS 2~ RICHEERNT, FETH

B o A
£o W0 BV o X LalihnE |

s
g FRASE E2WM7 T B T o-EREARRElSE
(RSO RT, KR FiTH FE RN

EeE Hhibh HF o-F-EF

B B EEA fs HXBC ) 19:00 ~17:00 wl MF  E FRTF
§ AMBL ) 11:00 ~17:00 L}

EE EE L o ERa T Ne a2 —5—1 1

® E 046—472-T013
fA-TEVORAARMLEELET. FAX 0dS5-aT72-7T824
Chit-Chat (F5L m-Ll -+ HTEEMN ]

1970

15

104



 AEEERHOMR

L

T

- G AR Tl o R

- sEmEEE RN
- - BT iEOEIERE

- FiEE i
-Eﬁﬂiﬁﬁﬂﬂﬂﬂ\“

e e B Al

ACE=S{E
“x poE—fOSs

%

EERTHE

« ik
--2iEai

4 R = ey e e

- HIEEOELNE
- EEEE RS AHE
REmEEE
B D E
=REIN
- BiF RO T

- EEEiE
T4 2k

Pt B
FAFik

«EmE
« e fEE 7

- BE AT FOER

EHR
S A
e

4

80
40
10
16.7 tan® 0.30

15

40

—

EVE®
il

mREH n _ DEEROES s
L -emannsens [ ®
-Eﬁt@ﬁﬁﬁﬂﬁﬁ]ﬁ

e § —fﬂ}ﬁﬁﬂﬂﬂ!it} "

|

1 U=k FAE

Dilenma

“Chicken and the Egg”

105



EVREEF tOMRHE

W A e W A o A T O U S A — B i dE i —
Fu Loy P ROE — Leow S IEE R — s P REINE (I
* E-s-lEESE) | E-S-(EEOWE |E-—S-(EEsE)
% TYhO—3- ANFRA=-T= ~E—a =N RN =il i —
& O I kE- [C - 3C wt=0- G -3C v B e (]
% depab e iR farLIRT Ly LR S N A¥FA—=3— £ UEERIE + UEERT + USRI
E I b S o 3F PR -1 B - o b zwkb- [+ B zw-p-
¥ HMITHE - 15T A3 s o il P i PR P £ HRIE ) o LR
* Ffai- whaka- tofa i T E-gn fi-p- Txpa-geaip-
L TE T a-r R B - B0 S - TN HTHI=4=
LI PR e Ak sk £ (LIRS S \ebak-a- efab=d-
P e ey P 4bhE-S- [T LI [ R IR
P res ~T—A—T E—2—. My-g3—g-<pet Aba=bi- =1
L E RS L] EL LR sinite-r-(pl) raee-t- (N he--an
Lk o -4 ful-d=
=W (HIRED S (SEED TR (R
L R OO G TE T IR = o &t -
* EMTRCEWMA B L B arda IHH-H!HHH‘H:- S fy = hi
a @R L AR
* EEERMAE) B2 BRI
* NLCdEM AL SR |
* Na-5% [HMIMIIHMEIIL‘E!#“? L
T T 2 0 Fa e T —
T s Lo WO EEES T SRR FH St e
o [ ol = 7 5 ¥
= - [ ] | 1 Al n e
Eda [ TE005H | E;-I}I:IEF_ -1 N - I I - 11
1 e T iy TR [T R R e e i B e T L o WO RE P B E A AR —
CO-0OP-EV | [BAP2E) [ L (efFezlk) r-:.tﬁ'f-"-hi' I (BIFALRD L (EaFaAr) L (RTFALR L (ERREER]
mﬂm&ﬁ-}!biﬂﬂfll(,li lﬂ_'.l_hd.':_t]_ﬁ'li?l‘-'_l’_ﬁ_. = ey -
-————m-—— - el —— iy L E R T R A E Tt o [ T
* TR, FRORTME. =300, “éﬂm

EREVHREARTS R
EVENTER LT T - I E

Beml oot 10 fadd

RE{IL' 10 0%
= MERpEERLEL, X
& G @ s AT (N, S USTaEE. R UASE Sl
% z—Y—EROET (DN AR, TRECF L OERTEEE)

B SR 0 S R LS S 4o e e L e S ek B4 [T —
I!Elﬁ EARE YRS 1 0BME

915 —— 11000 ————— T g e o 1]

15 106



tano 0.30

107

15



1991

5
150

27

4.61

108

15



1993 1 20
LPG

LPG LPG

LPG 1 LPG

(EBoXFB AR RSy VOERAKE (72— h@biEa=-28/143t) ]

[1poEHER ExERE (8/8)
0~30k | 31~40k | 41-50’| 51-60n |61~ | & 3 | 18 | 2@ | 3@ | 48
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24.0%| 24.1%] 30.8%] s8.6%| 12.5¢] 100.0%| 19.9%| 7.7%| 2.4%] o0.0%
(B ()
0.50 g 0.75 [o0.85 [1.00 [1.256 [1.50 [1.75 [2.00 [2.25 B0 & &t
91 267 11 386 381 | 3564 2 898 2 5602
1.63| 4.83| o0.2%| 6.93| 6.8%| 63.6%] 0.04%] 16.0% [ 0.04%] 100.0%
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F4—F¥IE Hv Y K AR ) =LK x B B ] 13
4741 607 4 252 5604
84, 6% 10. 8% 0. 1% 4, 5% 100. 0%
ETERE| 4 OmbLF 2478 48. 1% 5 0kmLLF 40862 T78. 9%
mER|O0.5 FYUTF 914 1. 8%
0. 75bh>¥~1. 25b>(1045% | 18. 7% H2r—2
1. 5 by~ 3564%& 63. 6% FE1r—»
1. 75k»~2,. 0 b+~ 890 16. 0% W3KL—»
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10.000

Typical Diesel Particle Size Distributions, Number,
Surface Area, and Mass Weightings Are Shown
a.25
Muele Mode - Usually consists of
6 particles formed from volatile
- |1.r_a.'ur:<nr~.=- as L"Il'!:lll.‘fl mixes Fine Particl s
E‘ 0.2 1 with air during dilotion -, Dp<Z5um
=, Manoparticles
E Dp = 50 nm PRIT0

a Dp =10 1m
= 015 -—
% Acenmulation Made - Usually consists
= Ultrafine Particles  Mainly ol carbonaceous agglomerates
E 01 + Dp < 100 nm that have survivad the combustion process
8
2
£ Coarse Maode - Usually
'Q aos L corsists of re-entrainaed

'\_ particles, crankcase fumes

" \A'
r b [ MRy
o _.J - ey bl PEET Ll
D001 0.010 0100 1.000
Clameter {pmj
= = = Mass Walghting Mumbsar Walghling = = Surface Welghting

Nuclei Mode

Accumulation Mode
Coarse Mode

Particles in the Nuclei Mode Play a Larger
When Respiratory Deposition is Considered
arn L]

Waightng  BretBanis  Frachon of Alwmslir +
Mk b Topotad Mondtehl
Depcalian n Muchs | Mods
-:; a3 [rar. oL - W e
7 | 8 Ir.l. Surlas 2.4 0
1 T Yitue 15% L%
¥ e | 18
i [ ;
£ | ¥
f oo I 0t
3 [ 1
E II ||I 'J‘{r.“\
'L |' | ."r 5, .\l.‘ . az
.IH : ‘; “\ manEa
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Diesel Exhaust Particulate=DEP
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BELETSF—CILERDRRE

EEANMETIZSE-FTHAE
EREERMN SR JECOEE~-F THE
0.2 EEEANETIEZ. s FHE
EREAREnGIze, sk7RLE

0.18

PV o ammm
gkWh| 2003-04%

0.1

Ultra Low P

0.01
(0.01) Chdekph) 48

LPCRENIMEETRESR) 1

RArHE M

2 338 4
NOX g/kwh

SiRHEBMH (200 55~)

JEOIE—F (R9#¥1¥P - E—F)

I
e

Maore stringent

Y

0,03
TR (PM)
Particulate matter
#E USA
(2010~
0013 | T
0.01 » HE
W Japan
0 . l
o o027 0.7
0.703H MR E

2010

Notes:

Countries apply different test modes based on different driving conditions.

B Eu
(2008~
#*E U.5.A.
{2007~)
1.6 20

EEFEER{LM (NOx) Nitrogen oxide -

BT zgwh I gk

#RWIEE{E More stringent

Diesel emission regulations to be introduced in 2010 in the U.S. are currently under review by the U.S.

government and automobile manufacturers.

15



HAighkWh In gkwh
HEE-SETRLERS LS ESOMBEEER Al regulatory values below apply to the heaviest truck categaries.

SRR NOx . BHEA®E HC - FEASZBRAEATE NMHC —mM{LR®E CO BFRWE PM
Mitrogen oxide Hydrocarbons Non-methane hydrocarbons Carbon monoxide Particulate matter
B# (HEEEE3.5h-8) Japan (GVW=0ver 3.5 tons) .
EMRiAS Long-term regulations (1997, 1998, 1999) 4.50 2.90 - 7.40 0.25 |
W% New short-term regulations (2003, 2004) 338 0.87 - 222 018
| R New long-term regulations (2005) 2.0 - 017 2.22 0.027
HmF (EMGHEER3.860>-#) US.A. (GVW=0ver 3.86 tons)
1908 %# 1998 standard [ 5.364 | 1.743 | = 20.786 | 0.134
2004FF£M 2004 standard A—h—HASE & Automabile manufacturers s SHE.
@D, @t MR must comply with one of the following:
d) MOx+NMHC 3.218 1) NOx+NMHC 3,218
@ NOx+NMHC 3.353 2) NOx+NMHC 3,353
2 NMHC 0,671 with mandatory NMHC value of 0.671
2007E&M 2007 standard 0.268 0.188 20.786 0.013
B (SR M35 ) Europe (GVW=0ver 3.5 tons)
EURDZ (1995) 70 1.1 - 4.0 0.15
EURO3 (2000) WFEE—F Transient mode 50 = 0.78 545 0.16
ERE—F Steady state mode (5.0 (0.66) = (2.1) {0.10)
EURD4 (2005) #WEE—F Transient mode 3.5 — 0.55 4.0 0.03
ERE—F Steady state mode (3.5) (0.46) — (1.5) {0.02)
EUROS (2008) BIE-F Transient mode 2.0 = 0.55 4.0 0,03
ERE—F Steady state mode (2.0) (0.48) - (1.5) {0.02)
EEV BAEE=F Transient mode 20 - 0.40 30 0,02
ERE-F Steady state mode (2.00 0.25) = {1.5) {0.02)
><55kg 1
2005 25 35
EURO3 ESC DPF
ESC ETC
EEV Enhanced Environmentally Friendly Vehicles EEV
2007 2010 NOx
1.6
Notes

GVW (gross vehicle weight) (Japan) = Vehicle weight + Maximum load + Maximum occupants x 55 kg.
Weight per occupant and other details slightly differ from those of U.S. and European regulations.

Japan’s 1997-2004 regulations apply to the over 2.5t GVW vehicle category; beginning in 2005,
regulations will apply to the over 3.5t GVW vehicle category.

EURO3 (Europe): All vehicle categories are regulated in the steady state (ESC) mode only, except DPF-
and NOx reduction catalyst-equipped vehicles, which are regulated in both modes. Beginning with EURO4, all
vehicle categories, whether DPF- and NOx reduction catalyst-equipped or not, will be regulated in both the
steady state (ESC) and transient (ETC) modes.

EEV (Europe): Enhanced Environmentally Friendly Vehicles. EEV regulations constitute a special
category and are applied by EU member countries only in specific instances when urban air quality is
particularly poor (for example, when temporary restrictions on vehicle circulation in cities are enforced).
Emission values indicated are provisional.

The U.S.” 2007 standard permits an NOx compliance level of around 1.6g until 2010 depending on engine
family type.

Source: Ministry of the Environment
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HIV - LPGHE
Gasoline and
LPG Vehicles

F=HIR
Diesel Vehicles

R

Ta—t
FHRARE
Diesel
Special-Purpose
Vehicles

HILPG
HRERE

Spedial-Purpose
Vehicles

CO

3
Vehicle Type

REE

Passenger cars

bIwd iz
Trucks and
buses

| mmR

| eam=

HBE—F

| Test mode

Mini

10+ 15M
(gfkm)

11M
{g/test)

10+ 15M

(g/km)
1M

(g/test)

L3 S
Light-duty
(GVW=1.71)

10+ 15M
{g/krm)

1M

(gitest)

R
Medium-duty
(1LIt<GVW=351)

EEE Heaw-duty |
(3.5t< GVW)

Passenger cars (5)

10 - 15M
{gdkrn)

11M
(g/test)

G13M

{g/kWh)

10+ 15M
{g/km)

10+ 15M

{g/krn)

10+ 15M

(gfem)

D13M
{ghh)

e

Motarcycle

 mode

ESwdreiz i3 o
Trucks and Light-duty
buses (GVW=1.71)
W (6
Medium-dut;
(1.7t GVW=251)
EEHE o
Heavy-duty
(2.5t<GVW)
FffE— 47
Motor-driven | 4-cycle
cycles
Class 1 247N
2-cycle
FftE= 447k
Motor-driven | 4-cycle
cycles
Class 2 2
2-cycle
B 4412
Mini-sized A-cycle
motorcydes
27
2-cycle
AE NG AN
Small-sized d-gycle
motoygees
24T
Vehicle Type 2-gycle
A
19kWELE3TkWHRBD LD

19 kW = Rated power < 37 kW

A
ITEWLLE7SKWRRO LN
37 kW = Rated power < 75 kw

EiHR

TSkWLLE130kWHE B0
75 kW = Rated power < 130 kW

A

130kWL_ESE0WHEBDE D

130 kW = Rated power < 560 kW

R
19k WELESE0WHE# DHO
Gasoline and LPG | 19 kKW = Rated power < 560 kW

HC

0.67 1.27

15

{g/krn)

' am
{grwh)

B4T#R% Current Regulations

HHIE Ba HAYE
| Year enforced | Emission | Regulatory value |
co 067 (1.27)
?;%121 HC 0.08(0.17)
. | NOx | 0.08(0.17)
co 19.0(31.1)
HC 2,20 (4.42)
| | NOx | 1.40(2.50) |
co 330(5.11)
FRISE jic 013(0.25)
| | NOx | D0.13(0.25)
co 38.0(58.9)
HC 3.50 (6.40)
| | NOx | 220 E3.6% |
co 0.67 (1.2
FhA2E e 0.08(0.17)
. | NOx | 0.13{0.17)
co 19.0 (31.1)
HC 2.20(4.42)
| | NOx | 1.40(250) |
co 2.10(3.36)
;ﬁfﬁ HC 0.08(0.17)
| NOx | 0.13(0.25)
co 24.0(38.5)
HC 2.20 (4.42)
| | NOx | 160(2.78) |
co 16.0 (26.0)
FHISE 0.58 (0.99)
| | NOx | 140(2.03)
€o 0,63 (0.98)
%ﬁ;ﬁ HC 0.12 (0.24)
nox ‘M Smallsized 0.28 (0.43)
G Middleszed | 0.30 (0.45)
ey /M Smallsized | 0,052 (0.11)
| | 1 Middle-sized | 0.056 (0.11) |
co 0.63 (0.98)
FEIAE 0.12(0.29)
NOx 0.28 (0.43)
i <o oes s
;213&3153 HC 0.12 (0.24)
NOx 0.49 (0.68)
| | PM | 0.06(012) |
; co 2.22 (3.46)
;%%1.5230'}# HC 0.87 (1.47)
@ NOx 3.38(4.22)
I | FM | 0.18(0.35) |
co 13.0 (20.0)
TR T 2.00(2.93)
| NOx | 0.30(051)
co 8.00(14.4)
HC 3.00 (5.26)
. | NOx | 0.0 Eg.mg
co 13.0(20.0
e 2.00(2.93)
| NOx | 0.30(051)
co 8.00(14.4)
HC 3.00 (5.26)
. | NOx | 010 (0.14;
co 13.0 (20.0
i‘;‘;‘g‘“ HC 2,00 (2.93)
| NOx | 030(051)
co 8.00 (14.4)
HC 3.00 (5.26)
. | NOx | 0.10(0.14)
co 13.0 (20.0)
?;‘3; % 2.00 (2.93)
| NOx | 0.30(051)
co 8.00 (14.4)
HC 3.00 (5.26)
| | NOx | 0.40(0.14) |
[ols] 5.0(6.50)
YRI5® ke 15(1.95)
NOx 80(10.4)
Y | 08(1.04)
co 5.0 (6.50)
HC 1.3(1.69)
NOx 7.0(8.10)
PM 0.4(0.52)
[co | 50650
HC 1.0(1.30)
NOx 6.0 (7.80)
Y | 03(039)
co 3.5(4.55)
HC 1.0(1.30)
NOx 6.0 (7.80)
| Y | 02(026)
= co =
HC -
NOx -
NMHC NO
0.67

128

&M‘M New Regulations i

BBE-—F RE Ba HEE
Test mode | Year enforced | Emission | Regulatory value |
10+ 15M FHATE co 1.15(1.92)
+ 1M 2008
(g/km) (3 NMHE 0.05 {0.08)
NOx 0.05{0.08)
10+ 15M FR19E co 402 (6.67)
+11m 2007
(g/km) NMHC 0.05{0.08)
NOx 0.05(0.08)
10+ 15M FRATE co 1.15{1.92)
+ 1M 2005
{g/km) NMHC 0.05 {0.08)
NOx 0.05 (0.08)
10+ 15M TRITE co 2.55(4.08)
+11m 2005
(g/km) NMHC 0.05 {0.08)
NOx 0.07 {0.10)
| | co | 1601.3) |
i;im] ;;?E E e 0.23(037)
] | NOx | 0.7(09) |
. co 0.63 (0.84)
WoaaM | FRIZE e 0.024{0.032)
e Nox /ML Smallsized 0.14(0.19)

5! Middesized | 0.15(0.20)
B! smallszed | 0.013(0.017)

| | "M R Middesized | 0.014{0.019} |
. co 0.63 (0.84)
S ;ﬁg TE e 0.024{0.032)
{a/km) NOx 0.14(0.19)
| | P | 00130017 |
. o 0.63 {0.64)
IE 1 11,3"'" ;';?5" 2 NMHC 0.024 {0.032)
ek NOx 0.25(0.33)
| | P | 0.015 {0.020) |
JEOSM TERTE o 2.2212.95)
(o/kWh) 2005 NMHC 0.17(0.23)
NOx 2.0(2.7)
| | PM | 0.027{0.036) |
R FR18E co 20
Motarcycle 2006
mode HC 0s
{o/km) (7
NOx 0.15
FH19F co 20
2007
HC 0.5
NOX 0.15
FR185E co 20
2006
HC 0.3
NOx 0.15
TrR195 co 20
2007
HC 03
NOx 015
B IES R 7
(g/kWWh) 2007 NOx o
| PM | 0.4
£20 [} 5.0
!z'tlms L 07
NOx 4.0
P 37—56kW 0.3
| 56— 75KW | 025
LI 2
2007 :
NOx 36
| PM | 0.2
A 0
2006 L
NOx 16
! | BM | 017
HE-F FRE195F o 20,0
{g/kwh) 2007
Mew mode HC 0.6
()
NOx 0.6
PM
1.27



17 2005 11 0.12 10 15

0.88 20 2008
0.25 10 15 0.75
23 2011 0.25
0.75
25t GVW 12t 15 10 1
12t GVW 16 10 1
1.25t 1.265t
1.25t 1.265t
17 1.7t GVW 25t 2.5t GVW 1.7t
GVW 3.5t 3.5t GVW
18 19
15 6 LPG

Notes:

CO: carbon monoxide; HC: hydrocarbons; NMHC: non-methane hydrocarbons; NOx: nitrogen oxide PM:
particulate matter

Figures not in parentheses are maximum levels per vehicle; figures in parentheses are average levels for
vehicle type

All non heavy-duty vehicles are scheduled to be regulated as follows: Beginning in 2005, on the basis of
(values measured in 11 mode test) x 0.12 + (values measured in 10 15 mode test) x 0.88; beginning in 2008,
on the basis of (values measured in cold-start state in a new test mode) x 0.25 + (values measured in 10
15 mode test) x 0.75; and beginning in 2011, on the basis of (values measured in cold-start state in a new
test mode) x 0.25 + (values measured in warm-start state in a new test mode) x 0.75

For diesel trucks and buses, the regulations apply to the 2.5t<GVW 12t category as of October 1, 2003
and to the 12t<GVW category as of October 1, 2004

Small-sized diesel passenger cars have an equivalent inertia weight (EIW) of 1.25t (GVW of 1.265 tons)
or less, and medium-sized diesel passenger cars have an EIW over 1.25t

Beginning with the 2005 regulations, diesel truck and bus categories will be modified as follows:
(Current) Medium-duty: 1.7t GVW 2.5t, Heavy-duty: 2.5t GVW. (New) Medium-duty: 1.7t GVW 3.5t
Heavy-duty: 3.5t GVW

The test mode for motorcycles will change to cold-start, in 2006 and 2007 depending on motorcycle
type

Application of a new test mode is as per Central Environment Council recommendations published in
June 2003.

Source: Ministry of the Environment
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NOx PM

NOx PM
http://www.env.go.jp/air/car/pamph2/index.html
LPG
11
NOx PM PM
GVW1.7t
NOx S63
PM H14 172
GVW1.7t 2.5t
NOXx H6
PM H14 172
GVW2.5t 3.5t
H9,10,11
NOXx H7
H17
PM 15 172
H14,15,16
GVW3.5t
NOXx H10,11
PM H10,11
NOx S53
PM H14 172
GVW
H17
PM
PM
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