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WA TOESDHLLELL TS, Fra—Ro HEHICOWTIE, Bk Tk
HE g2 AE U2 REIC K DB, F71 31 H S RIS E DM T s 5912720,
AAR, FE, BEOA R THRBRZRMRSTECONDZ LTz, SHIZEKIN T
ERR IR S DA 7 m— R D ORGESEF (T I E 2R LD E O 2
BT HZLI2720, PETHRERRMR Z# D WaA A Lisorz, —75, KETIE
IRENBEHAOHERLZESHE (8L 2% ) N.0, BLUAZL CH. D HHIE
( standard ) NEDSILTNDAY, ERERILY NOx DOEHIFRILIZ G L TR TR
AOIE TR SCR ( selective catalytic reduction ) Z#5#L7-4 > 1 —RHNHIE N0
PHEHIE D B OISR E R AT HND LT/ oTz.

EH B E TN T, e —REO LD T BRI L5R Y, IRE),
BLOYEH AT AN DRI R S FEOIERLHI LT L > oL 0D, LA
FERTIIAAE LG L CHRERBR AR D B 0t SR I B L 7oA 98 2 FE L T 72y, r4E
R HR T AZD 0D O BEMENE EoTD. ZOLHRIERZZIT, 2006
(R 18 4R ) ([CEERISROHEH T ADIZRIZE TFL, 2015 4E ( ERE 27 4E )
DITIRE RN R G B LTAFZEICEMA TWD. REEHT, 2015 4E 725 2018
FEEETO 4 FEICEBLIN RO REZ LV ELDTHDTHD.

AEHDOERZTOM . AEEHIB R, FIE AX, 1%, BLOBFT—20OHMIN T
5. WEMBIXEFT —ZDHELT-. XEk, BXOHAIL, R11], BEIO(Eq. 1) DlaEHEEL
LCARLDORE (P87), BLUMTER (P.93) (ZFLdHT-.
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F ia

AREEHZR T LR, (LFEA, IS, BLOREEZLTIORT.

il
M %, B, FILRH
H N B I R R N RS

R RZ Y T A B . HESa VL, BEORA—Lm—2Dd5
(AT T 2 B RSN, 72O ONTR BN ERE, oL OVERUEM#D
FO 70 TR A KB S D, B R R L B & AT T 5
TeOIE B IR L IED B N A T 54 n—RE (R ) EAEEE
TLINA T —RE (@ ) ([CHBSH, EHSDPEH T AR O
FAS RS, AWFE CRIE LT Ol X B RS T4 7 —R#oO
HES 2~V Th D, BERBEMRIZEE Y 959 31T, construction equipment,
construction vehicle, earth-moving machine, nonroad construction

equipment, non-road equipment, 33X TF off-road construction equipment.
ISO Tl += THEMk I ZFH 24 3% earth-moving machine THE L TV 5.

WETa~L, Sy
R, NT—Tg
b, VIR, RTT Y
g~

EFREITEROBINIAR T 5. REEHZIBIT DT 2~V 1T5%
B DHFEFLL FOITCHRICED 2o s, M2~V [R24], /Ny
A7[R22][R251[R.26], =~ L RdliHIEED N7 AT HEARIR 23], A
a~VLRIHIEE [ @M RREE 1, ~"V—-Ta L [ FBREE
ARRA ] RIT-va L [ FRREFERA ], aLen—F
[R.09], Hydraulic excavator[ISO]. HAENTO/ 7R [T 2~
IVDIEREDHT, 77— LD S AT 722 2~ L O/ H A3 FRil
DEAT %[N 7R JEREONET . (L IR FRETLL
(2B E DI/, 2O OMFEE VS T OHENCEL T VE
.0 (RS HI T AT web site ) OHBNTEL S T LD THDN, i
#L-C?D backhoe I X tractor E7-1% front loader D J5 124 2 HALT-HEHI
D3y N BT 5 (Wikipedia K0 ).

ek H B

T RS DS H VAR TR 2 SRICB VT, BlESNTWD. KA
HEhE, R EBIEADY, TAR—, Tr—2UTh, BT #
LORGENFFREBEIE, Zo5h, IR EEIET, KEIR, BX
470m LLF, 18 1.70m LAF, @S 2.80m LU F CHOEEEREMN 15
km/h PLAFOLOD. ( BHIN 725126 -> T, KREZOHIRITR< &
AN 35 km/h AR DHD ) [R.08].
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FiE T, BBK, E=IXER
FEERFER B B EREXRBEAEICRE T HEE ( ETORICT200%R<. )
ThH-oT, WIZHEITHLD.
— D B A HUE D KRR B B % OV INVELRE
Bk B
B =0 0 O BT N STy e ISV S i ¢ A R/ R Y = o
([ BEHHESESEESAOREIEFCETIER ])
BARPZIT T REO BRI GZ Y 35, ( HilL:[ IRIFE BEEREIREX
RE D
4 B
. ‘P
| Avortes (ha—12) | ﬁ
(Yo—33) BT i YA
|
A HO—55L—y
ER T ERAMEW
RA— ;,,:_; BN
(sjfblpapjy) L————Z-J
FEE A EEETT S5E0ILEREEET A CTRIFRIZIRF
AE2) BERICIE. BBEICRELAVIOEHY (B S)
HESMZI31F 5 NRMM ( non-road mobile machinery ) (ZAH %92,
e IR E FEERFER B B I SN AR B R N2 e — R L TS

it [ ERABBESFHARORGIFCET AR ]

PEH A R, emission

gas

HENEDNPEH T 2R A, 28T AR T 00— 3 A T ADKHR [ JIS
D0108 ]. 3T Tl emissionsE L TWAER I,

HEZ A A, exhaust

emission, exhaust gas

TV OHERCRDBANRICHE & A A [ JIS DO108 1.

BELSWE, exhaust

emission

TV DYPRRPOIMBICHE SN OWE. ik IR Ez & T
[ JIS DO108 1.

IRENFA A,
greenhouse gases,
GHGs

KBS HIZR TSR\ BVA 32 1 THER DD R S VA TR AR AL,
W U 7=80E TR OV R (2[00 > T35 28 C, HREEO LN R2 A
FTHAARIL FAOFEE (L7, GWP, 2015 FI2HB1F5 H AREN
D=7 ) IXLLFIRM]L ZE{bK#E ( CO:,1,92.7% ), ARV
vt —AR¥E ( HFCs, PFC-14:7,390 72Y,3.0% ), A% ( CH., 25,
24% ), b —=H# ( HEELEFRE N0, 298, 1.6% ). KEIZHWT
T UMb HEHEND CHy, BEOYN0O OBIHIME (standard ) 237E
HHITWAIRAZ]. BEIEDOHEHEND CHu X, RART AT VD
R TRIRBEC LDRIZE R THY, N0 1T =il TWC 35108 SCR
DRI O I A R 44].
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FEE

EE, B, F(TREHN

MERIRBZEAREL,
global warming
potential, GWP

HERDIRRE L 2 75T R O "R bR #E CO TR D YL x5
tt?&/?a“%dﬁ [ HhEBKEBEE X RDHEEICRETHEE 1. b —THRM

2B LT T HIERIERZ (L OB Z ST, CO DL 1 LLT- X DR
[R.11].

IRERNRTALLT
D=7, relative
contribution to GHG
emissions ( CO:-

equivalent )

HAG DE R Mg LIRERNRATADKE (CODE B ) Manc DE
B IIZ G OHERIEIE (LR SR K6 2R UIED%HE (=100KeMa/ Mo ).
EWSA ORI T ST =7 J[RA1], 1953 [R55], TGHG HIT 5%
HPEHEIE I[R56], BLN [ relative contribution to GHG emissions

( CO:-equivalent ) |[R43]12ZE LT, AGECIL, NREZHETALL
TH =7, relative contribution to GHG emissions ( CO:-equivalent )| T
Kitliz.

CO: thDIR=EZhH

HAGDEE Mg & CODE & Mco, DE=LIZ G OHERIERE AR E
Ko ZRUIMEDOWIME (=100KcMg/ Mcoz). ik Tl relative contribution
to GHG emissions ( COz—equivalent ) \ZFH Y 9 DfE T CO LIS DIRES)
R AZFHIL TOED, FHRICITIR BN R T AR EN VLTS, K
HHET izmixﬁ%wzm@ = 75>T Eﬂf%:ﬁr 1CXD CO: DR EMNRD
e L7z, BT OEITFE—ET 2.

FEAZ L RAVIK SR,

non-methane
hydrocarbon, NMHC

2R{b/AkFHE ( THC ) MH A X EERWTE D[R08].

NRTC, non-road

transient cycle

EU MOKENCIRESNIZT — B Rk B B H =2 Ok
A A PR A2 /L. NRTC 1%, UN-ECE/WP29 (Z35U°C, 1998 417
ENZHESE ARG SEOG LR IE ST +—B/VRERR B B B S
—3 B Al NRMM  ( non-road mobile machinery ) (Zi#EJERRERH 1~
JLELUTHUESLA[R.08].

in - service

monitoring, ISM

R SNz U DT ADE=4#Y 7. REGULATION
(EU) CEHINTWAHGE.

F 4 —E LR fil
I Diesel oxidation
catalyst, DOC

TA— BNV DPER T AICE ENDRAEKTFE HC, — B bR CO
728 % bR FE CO» BLUVK HO (2B LS TR T 572 O filt it

= JCfiliL, three way
catalyst, TWC

HER AR D NOx &L,
D0108 1.

BTG E > TR 3 572D O fi e[ JIS

7 L 4
LT 4NE—,

Diesel particulate
filter, DPF

T A— BN DU DPER T A E FNDRL IR E PM &K T 572
DT IVE—,

JRFE SCR ¥ AT A,
SCR

TA—EBNZ U ORI A E ENHE R NOx %J?wkb%
AERLTET B =T NHs S SOGSHTE SR N BLOVK H0 128
L CIRI T 53 A7 A, SCR TR R SUARIE selective catalytic
reduction DOREFE. EIN TIHRFE SCR EMEL CTWOBSCERASZ S, HES-
DITHRTIL SCR EREL T D7D, AEEFTIE SCR LT,

IR T =T R
(b Ak, ammonia

oxidation catalyst,

SCR THRAELFARFEIOT L E=T NH; 25T 570 O fid .
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FiE T, BBK, E=ILER
AMOx
V) — I TN RS IR AEEN A ETORER.

e, wH

WP B AR TN L& TAE ) E72ZTRHAL &V oD, [H T4 2l
MFEEE ) ENZIEHEDIIERT ) OB TIETRE LL TWDZER R L
DTAEECIEME LU,

MEMEOERE, ks
FE, B, e

SCHRIR.7NC LD E TS EE |13 B IS K0 B RN 20, [ EE O A E
SN &2 BT 250 B LREME OB 22D NN 2 BT 5
SBOMGTRHD. REEFTIIE LN —FIRINDZ LR T 5720
DRSS ) O HEEZAE T, BIERROIRZED BN NS EEOIEAER
ZEDINEUWNIE ST IEDS B RENE | 8B WJIE ke L=, F72, JERE R
WZOWTIRMERERZE ), TRRZESR], TR O 95%E X M FO WA
DOHLIREECTHIAL. ABFZEICB O CTIRRIEMO NEAE | 3R T
ot TEAE O HFEEE T HEICIEMEREZ L TR 3+52
ECHSRIAEL I U EE TEAE ( 7272 LRt EE2ET ), T—o
DR O EAEAEE R LT ID IO HRE LI- S 2 IR LT,

77—V RSNy
Fe ) EE R, Fourier
transform infrared
spectrophotometer,
FT-IR, FTIR

THRRARO(E B D7 =V U L > T AT MV ERIE T DR 5
FIEERE [JIS K2015 ). BRALITWE, =y rnabbsa, v7Ivrkey
ZARAMER (2.5~25 um ) ONEIREL, B K BIOWLIN R E D HFEIO R,
SR T B, WRBIOWRINSREE L, Z VAL, BT L5 MELRY
( ZEREINTR ) 70y JEICEBd, ~ Ay FisE TR B R o sR
ZELGE N D B I (b, FRSEDO I )1E 7 — ) AR L TR

THHE ( FPRBO FEEROREDOFHETEL SN TS HE )

THIET 5.

B AAT—RL—
PIAS IS,
quantum cascade
laser infra-red, QCL-
IR

BFAAr—RL—% (K4 um ~ 10 pm ) OFREZHFEFORE
JE T A S AL S TR DI O WU GREE D DR O A A 53 B4
2. $w5 | CEDWRDIRITIRND, AT VBRI RN 2O L3 mi<,
WA 320 R DS HE L T D T ARCARIR JEE D T A7 KAl iE T B,

OB Ry
HT&t, non-dispersive
infrared analyzer,
NDIR

TROMROTEIR WU 20 SRR EIXIRIR DR E L, ZOWINIEET
DIRIMRO IR EN DRI E T HIEE DI G, WU OB A 43 HH
FOINTTVZ L, BT FAZLSZ2BWT, AT 45 LRI
HIERZ Lo TITOARIMR S HTET [ JIS D1030. —ERMEIE. 1.

HATA< NI T,
gas chromatograph,
GC

SAEABEIC L THT MBI AL, #e ks 2 [E &k L O R B AE
(W, D) OFEEAFIALT, 28k RS5O [JIS
K0215 1. DT 2% i3~ BRI AS 1 AD TR S o C Fre BRI ZF]
FAL, B (LT DR HERO AT L O ADBEZRIE 5. 1
HI#51Z1E FID ( flame ionization detector, /KRR A A ALK HIEE ), ECD
(electron capture detector, & - flifEfR H#R ) L D d5.

IKBERATAFH
2%, flame ionization
detector, FID

IKFE DB > THBIL A MO B IRFaAAALL, TDAEE
WROLEALENE T HH A7~ 757 kSR JIS K0215 1. C—H 54
EROACAWDIKBR T TRBET D LI TRAETH A 2T
LI ETIAZ L RAVKFE THC, AZ CHiRE DHLEWERIE T
5

R

B AR L, Z<OAH N 0T ALEYRO= e b B W7l iR
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A EE, B, F-(3ER
electron capture 1, BREICHRETALOT, $¥IT7T—H2AOFMAHE O 2L 5488
detector, ECD B BRI TIND DAL RN AR TR O B AR K VAR N

WREIFEIAER R TS [JS K114 ], BRFEAE AWK L
ET LB OEBROBDE T A= FalkS i L
DOBLE LAY BT 5

LEXFEEIIBS

LR FE (TR E ME 2

CO: bR

CHas AR

N:O —Pelb %R, W hER
HFCs NARaTZ VA ad—R
PFCs IN—=T At —Ry

SFs N5

NF; — 5o b EHR

NOx ZE R

CO — kiR
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E
RBREE E& FRERFE - [T EK
GHGs greenhouse gases RN A
GWP global warming potential HERIR AR
NMHC non-methane hydrocarbon FEAZ U fRAV KSR
PN particulate number -
NRMM non-road mobile machinery -
NRTC non-road transient cycle -
RDE real driving emission -
ISM In-service monitoring -
ISC in-service conformity -
PEMS portable emissions measurement system -
DOC diesel oxidation catalyst T —B Rl il
TWC three way catalyst — el
AMOx ammonia oxidation catalyst BREY T =7 F b ikt
SCR selective catalytic reduction RO Sl
DPF diesel particulate filter T A4 —B NIRRT 4L —
FT-IR, FTIR  fourier transform infrared spectrophotometer 7 —V TS HaFRAN 73 S e FEF
QCL-IR quantum cascade laser infra-red B AT — R —H RN 1R
NDIR non-dispersive infrared analyzer I BIE RIS M
GC gas chromatograph A a~ 757
FID flame ionization detector IKBRAZ ACIR I ER
ECD electron capture detector R e
ECU engine control unit TV DORE A=Y
CAN controller area network i 16 B0 7R N OB 2R R D
T — FEEEITE DL DB
EFM exhaust flow meter P &t
EPA Environmental Protection Agency KE R RET
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F1E HR- B - FAREDEH - £ETHR

1.1 &x%-H®

TR SR SN R ENE (= ) DLHEHENDERER{EY) NOx, FEAX L RIL
7}@? NMHC, HR%E PM, BIO—@bIKFE CO 1%, FrEFrkk B B) gk T 2D Hi ]

BT 2 (@RI 7e—RE] ) 128D, = U UHEEROR ERBRE TSI TVD

( B-1.1[R08], ®-1.2 ). ENOHHNL, BEINEE BU, KEFLOEERZEEL TED
BRTVDR, TEEIDESDHLLLIL TS (( R-1.1 ). KETIE, THVITRT =7 A4ED
PEH T AD AR IE R A 52 CORERE BRI R #)T EPA (K15 H EiBREFER 41T RDE ( real
driving emission ) #EREMEE T HIEIT/eo7273, EU TlE, QAEZAETTHHEHO RDE
B 2017 03T TIVIRIGIR16], HATY 2022 FrbE AT 5 L1272-72[R03].
F7-, EU Tl Ao dEH A AHIE S A7 2 PEMS ( portable emissions measurement system )
2 U TR AR S O NRMM ( non-road mobile machinery ) O HEHEND T AZHIE T D
ISM ( in-service monitoring ) #1537 52 EIZ72D[R1T], HidH T 2019 H0 5 FH XA D HGA #
ToH5. PETS 2020 FEATOBMZREFL TS, —F5, KETIE, BEUBLTHARIZ
BUNTRBIH OB EZN IR AT A GHG ( greenhouse gas ) ® _fig{bfk3 CO., dfR{bER ( —E
L2 FE YN0 ( HIERIRRE(LARER X CO= 298 fi5[R.12]), FLUAXL CH. ( [ 25 f5[R.12])
DOHLHIME ( standard [R13]) ZEH T4,

2. BRI T 2HEARRH DRERE HFAHEEEH)

& xEH T
:”;kﬁ: —
e P T TP L I IS N D REP——

@8 wmE-f | B% Fah15% FairesE Fai19iE FawoE |FhnE Fa2E FriE F e F s FawE FaiorE Fioed
= (2002) 2006) (2007) @oos) | @o0s) ©010) @o11) @012) () 2014) 015) @o16)
o [6s0 6o 5 G0 co | 65 6o 65 60)
. am |rancl 135 am 133 40 ay el 03 on rame t os o0
1OKWELESTRWEAROE O | (e/kwh) NRTC NRTC
wox | 104 o 738 G0) oy [ vox [ 53 @o Posiicd 53 6D
e [ 104 ©08) 053 ©4) e || 00s o 004 (00%)
o [ es0 60 55 B0) co || 65 6o 65 G0
nin P T R 033 @1 ay |l 03 on agno | mlon
S7KULESERURROLD | (eim) NRTG NRTG
= wox || 510 o 552 @0 oy rox )| 53 o il 53 6o
H P | 052 04) 040 ©3) P flooss ©o2s) 0033 (0025)]
H o [ eso 60 55 G0) o0 55 G0) 55 60)
I
" e am | rancll 1ss a2 033 @1 py o] oz @19 szae oz o1
2 |Sek E7SKEAOLD | (e/km) NRTC NRTG
b wox [ 510 oo 532 () el I IR ] 052 08
: e [ 052 00 033 026) e | oo 02 003 (052)
o fss0 60 65 G0 co 55 G0 65 G0)
EREN am | Mol 130 0o 053 ©4) py o] oz @19 il D)
7skkisokwaEoe [ (b NRTC NRTC
o wox | 750 60> 479 66 el I I | o5 09
e [ 038 o) 027 02) em | o002 02 003 (02)
o fass on ffass o co 35 G5 a5 G5
TN i warc 130 am Jf 053 09 ;’:F wac|| 025 ©13) mx"ml 025 ©19)
130KWELE
(/i) NRTG NRTC
0 nNox | 780 GO) 479 @5) (oo | NOX 27 @O o viss I| o= oo
e ff ozs 02 Jo2s 011 eu || oos 00w 003 ©02)
0 265 @00)
ThREH o —
1ok kssowsmoe | (M| ko 080 ©F)
® |
NOx 050 ©F)

—— H YU - LPGHTREENE

®-1.1 BRIZETORERKEBECHNDBHARRHBEOHIBIRO8]. “KHBIH ( FE)
(THEH T 2R R AR O E R ( [E 28l ) O ZREEITHE 5.
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PM| (1991~ mEmaiRsLE|
(g/kWh)
RIRH

(2001~ Ex#IRRE

0.20
0.17

2006 53 il
2011 FE
0.4 2.0 3.6 6.0 NO 9.2
x (g/kwh)
A3 4 ( EF£130 kW LA_E£560 kWK )

X-1.2 BEMEHOBEHATABREDHERZG. ©4&HI1130kWEL E
S60KkW AT, HEE Rk B BB HEH T AO BRI B 29EME (@
FRiA7o—RiE] ) P3SN Z0EXK 200655 LLE.

0.02

F-1.1 BHARRR < HHSERES.

y

KIE: [2015] VW #EO RN EFR T, KIEREA R RETIZL D2 ETT RDE ( real driving
emission ) FRERZMEE. [2014 FFET L ~] HBENHIZIXEZEZF A A GHG ( greenhouse
gas) @ CO:, H(LZEF N.O( HMERIERELAR % 298), A% CH. ( [7 25) OHE
HHELHE, GRS O VU HEHEN DI E N AT AD CO., BLUV CH D
5 ( PRFBIEIRAIZEICALEE SCR F5HHIT N.O BB, ).

BN [2017~] 3 @R BEOHEH T AD I & D 4 1SC (in-service conformity ) % H
HIELTeT ¢+ — /L3 #5500 RDE Biffi]. (Aol 2019] BB RSz v
OREFEDOHE ISM (in-service monitoring ) & FEH5 1T, [2011~] FeH HHOFEERL T
WEDORL14 PN ( particulate number ) #iifil. [2019~] HExEEiED PN K.
NOx, BLUPM MIHIBEREO RN BEAZZWIL T, BIOHIHIET 52 A7 5 NCD
( NOx control diagnostic ), 335 PCD ( partcle control diagnostic ) D#E#EFEH ( H )
AL NCD DA ). FEEREMEE OB EICENRERCTO COPEH EDO .
2014~ KB HENEDOT 4 —E /LT VDT =T NH; Bl BHAA.

HZ: [2022~] RDE 5B% (EU 235661 ) . PN Bl & fat .

N[

HE: [2023~] RDE #&B& ( EU 235661 ). EfTHOPHAT A T=4)07 LCEBIF DY
—N—TEETHVAT 2E A a— R T 28507, [Bof 2020~ eR i %
O BT P OPEHIE S ISC O H T, BIOBRBEEMEAR (EU 23V

B ).

A2R:[2024~] RDE #5% ( EU 234641 ).

HE FOLPEHSNACHAE, RRT AT P ORAS37RRBEC L HRIAERD THY, N.OI%
= ICAEETWC, 36 L OVREEIRIVIE TTALBESCR ( selective catalytic reduction ) ORI &S D E|
AR ANEFIFASH TNBZEND, T 4—BLxo DU bHEHENDAZ L DIRERHFE DR

B TR T H DY, NOXELHNT 6 IR L CER-1.30D XA SCRAFE# ¢ A FR 2N HY 2 72720,

HIE=4)

RAADFHIN BT O RN DS, [FHLA@EE ICRB VT, @i oSN siE=
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N TTANZDUNT, 20074E D 1130 17 t% 20304121000 L2l U5 HEEZ EDH THRY ( K-1.4
[RO1]), EWNIZEITDN:0, BIOCHDHEH A ENIBREMICHTNAEZRIIL TS ( AF
EZFERLIZbDER-15Z5R-T . ) 23, A %ROHERIRE L R O BORHI W CIIN.0OD 52248
( XWRTo, =7, 5%, GHGOHEHE|E, relative contribution to GHG emissions ( CO--
equivalent ) |ZFH YT 2ME. ) ICETHH ANKNEII/RDEE Z T\, £z, HIEHMTES
LTWDH0D, HARTIENODHEFENED I TWRWDT, JIEFECHNDH
REMBEIRDLEEZOND.

PM%[%ODPF  NOxXi#DSCR
X-1.3 2014 E£REHIH LT PM X5 D DPF & NOx x5 D SCR #1&&HL

T=REL 3IRILDHI. DPF: Diesel particulate filter, SCR: selective catalytic reduc-
tion ( JRFBERRAGE TTAREL ). NOx & N, & H,0 (TE 7T 5.

2007 EDEBABHT AT EE BREEZIHBANERLEEE
M2030F PH AT S (H#EH)

'T*?’éﬂ_.@ BEER 7z

21% P ]

1 4% 0.9%
Eﬁ&ﬁ ﬂ!!lzﬁi
3, 3% 3.8% ghFEsa
:ULI~— ~
42.9%
A —IY Co2
K #11,16073 SHHEH
8% (t-C02) 13.5%38 % = (t-c0O2)
(¥EED)
SHE
asL
9.8%
ETEL] =)

# o—4
10.3% 11.3%

H-1.4 EROEREWHISHEHIND CO.NHIFBEIZEIRO1]. 3 3 HEFEICDOVWT, 2017 1
DIBEIRTFES I TSR TORIRDNRE FLVEL R L CODEIE. % 3 DR E S ED AT
X2 COMPREDHER. 3 IR E FLENED LN TWDHIHE a~L, R —u—4, Bk
O LR —H
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. / EZ2O %42

relative contribution
to GHG emissions
{ CO,-equivalent)(%)

1990 2000 2010 E£[E

B-15 ERIZHTEHCOLNDRENRARDS 7. #Mtlho L5 13
BRIR NI TIET =7 1 EL TR, D STERO T3 5-% ), TGHGHIZ 595
HEH (5 |, [relative contribution to GHG emissions ( COs—equivalent ) J1Z

Y2, RETaFAH AL, ~"AFu7 LA nl—RHECs, /3—7 )L

A e —ARPECs, RESSBHEHSEs, L= 5o (LEHRENFDEF

TARBFFEATCIE, BRI OHE SN DR BN R AD HRLEH, BLORAZ DA
R THZEEHMELT, 2015403520184 £ TOAERM THIEL a-~ULTHEOPEH T A& EL
2. BB Teo TUTRE FIELHEMOEFIEFIZ OV THREL, HIERROLVELDICH
T2o T IR B LI L BB L K, BLORAZ AL DIEEZROFBOREEE L)
2T HEEBIT, BTN IS U7 B R S P HH S5 % B bW S5 OBER H O HEH 7 %
IMREIMRI SN EZHLMI L.

AREEHE, LEOMAEZLDEED TAMTHIET, 1TEUCE T HBORHIK-CRRE ~ D
B, BLOMLOWF IS COMEDSEICETHIEAZBEL TV, £, ARERHIA
2=y CHATHTETHD.

1.2 RB|EDHERL

ARG O ZE-1.6 (TRT. FHHEOKRS FTOBRICHRZAMRLL., IR ES,
BLOAZZHEL TREZRZHME T2 (58 3 B ) THDA, HfigeL THhATHEZ X
BRI AL 72(1.3). 7o, PREREOHK RSO CRIEL B FE LT HLEBIEBEOENT
—BEGDIZDOREIEIT-72(2.2). SHIZHMIADOKRLL T, ERR(EY)H OB TN
ICETHRBEMOREM ( B4E ), B CODIRENOIRENEE &4 WE T2 —HR T
YAEORFHIOWThIR A~z ( 8558 ). 5§ 6 ETaREELOI.
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F &
E&feﬂﬁgi s = N=E-=F, =3
ARy 0)5,5']% N 15“/??% | 11m:=)-‘%_%§0) n:}:ﬁﬁ
2.1,2.2 ‘ :
s <
£ & BN DR
SITMROFAE RIEZEMICETIE
! 1;‘; FRIYFOREA
) [> FaE
BEDEBEIER L & HFEL H—H 8T YR &
GRIZE - BEfE D #ET) 3MEAEE
2.2 H5E

X-1.6 RNEEDERK.

1.3 S%{THE

HEEREIROPEH T ADH D, EHREREY NOX D KKIEYDE ORI EFHI(A)TEANIT
WEINTWD, —J7, REHOHERELE SR N0 SO EDFETAORE FFNLE NI THD
767, A —REOREFHI(B)A AT, Z2TIHA), BEUBNZOWTHETS.

1.3.1 EBEMHEOSHEINIARRFLEATIDBIE

HEFHEMRIZ PEMS ( portable emissions measurement system ) Z#5#L CTHEH AT AZHIE ( BK
JH-CU ) ISM: in-service monitoring:\ZFHY. ) L7z XikaA4 > TA2 « T —4X—A DB THHKL
72 (2017 4£ 6 H ). DB |3FF 2R BUAEARE IST ORMFEFAT SClkiE R ( EELTRsT ) @
JDreamIll, 33X U Thomson Reuters £1:00 Web of Science & L7z, F£7-, ZIUHDICHRIZFEHEIS
NI AFHZITTIC web site TRBASHTWDIHROAFLZ. MEROHFEOI LY AT A ST
5H DX emission 2 ( emission* OR gas* OR PEMS OR NOx ) &L, BEHIRIZH Y358 D134
XM ((( earthmoving OR earth-moving ) OR ( construction AND machine* ) OR ( construction
AND vehicle* ) OR nonroad OR non-road OR offroad OR off-road OR excavator* )) &L7-. W%
Hl] BRL7Z2V VT Abstract Z R 5B #1PHICE O DY, MBHIPHITIAGRE L.

RIS D — a2 R-1. 2 1R,
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£-1.2 IODUEBREBHICEBELE-EETOHEAREAEICET 5 XK. WEB OF
SCIENCE ( i CWDDIIA L NI NT 7 72— E DR LD . ) THREBELTZ RIS A Z— Ky
FCABRESI Tk [E EPA O STk, BLONEWN O CkZ BN, BEER72507 Tl STk =
EAREEFCO 5SRO % IELL T, A01-[R.28], A02-[R.29], A03-[R.30], A04-[R.31], A05-[R.32],
A06- [R.33], A0O7-[R.34], A08-[R.35], A09-[R.36], A10-[R.37], A11-[R.38], A12-[R.39], A13-[R.40],
A14-[R41], A15-[RA42].

et BIENSR E LIoHEH AR HEHE D EL

& |B—-ZEA TETZE, A g

i{fﬁka ; EELPE &, A7 . fiﬁt NO, The P

” = NMHC | co|co,{PM| /it | 70

8 Nzo NO NOZ CH4 =
HC

K&, West Virgini

pop | West Virginia 2002 | 1 O O g /test
University
K&, U.S. Envi t

noz [ U-S-Environment | ) o O o |olo o | o
Protection Agency

AO3 2008 | 15 | O] olo|lOo|0O| ©

A04 |[E, North Carolina 2008 | 6 O Ololo0|0O| O

AO5 |State University 2008 | 3 | O] ololo|lo| ©

A06 2010 | 38 O ololo|lo| ©
K[, Oklahoma Stat

po7 | OklahomaState | ) | 5 O olo| |o| ghox
University

A08 K[, Virginia Tech 2015 | 18 O OO0 O O
K&, University of

nog | University o 2016 | 27 O O olo|o O
California, Riverside

A10 |&[E, Beijing Institute of | 2012 | 20 O OO ol O

A11 |Tehnology 2016 | 11 O OO Ol O

A12 [shE, Sihuan University | 2016 | 4 | [ O] O
2 ~4 >, Universidad

a1z |°5A ¥ Universida 2009 | 1 O o| ©
Castilla La Mancha

Al4 _ 2012 | 9 O O OO HeE(E
B, AR

A15 20151 0000 | [o]o][O] ppmos

AR DOHE T AZE AN IR E T AOE M, (g) fESEW (kWh) OrRgw (g/
kWh ) THIHISITODD, [EELIMEIN O SCEROPEH AT A B O HALIZR-1.7 Lleodz., =2y
YOIV IS L7 S I SEHITE 22 2,  ECU ( engine control unit ) DFEA
BHDT =22 WEMEAIRTIEITRDD, FEREW TIZA L F—T7 = — AN TR
59 [R.32], K PO TIL CAN ( controller area network, Hajis FIBEAR O R~ MEDHERS
M OT —HZEREIHEDNDHE ) OFT —Z~O7 7B AN RN E[RIS] ThHHIZ D HE DM
TEELD DTN EFFEFR LT

12
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HEEL - BRHEERA, 2
D ELL, 2  HEEE 1

BH%E
(@AY NN
ERDY LN

PRFLEE, 8
B-17 ZREWOSHHSNAITADRIEMBEDELM ( XHEE ).

WIEL 2L OPEH T AO R EEIMEFE R (/kWh, /hp ), F23BREHE (/e /Uy
) T 2 OB FEE S L TND 6 O STIRO W E 42T CO=bt (/kg-CO-2 ) ITHAFL,
—HEERIZLTZ ( &-1.3). A01, A04, A07, A10, All, A12, Al13, Al4, I3ETN ALS TORIEIIHEFE
MEILDHEO, BALOBE N TE2WE 0, FFEEOMBORIBE CTHoT 72D EH TR
V. Fz, FERXOHEHOHD A02, A0S, A06, A0S, LN A09 D 5 FHDLHERD 39 HOHIEE
( SCHRIR691CIX 8 MWOSCHROWPEME ( 45 H ) EL TR, FXDRFE TEAW Uik,
BLOEEEE D QOO ETIE. ) (oW T, FXOBIFR T NOx, CO, BLXUHCOHEHE
AL, BB CORPREPFLLE ( B-1.8). HIEMEIZREIESSWVTNDA, HE
I 2838 FEITHA L TN,

13
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=13 BATEHREDOESRMHEOBEEA ADBIEME. EHL, THEELOITNRHY, HALL R
STWEAET COtt (g/ kg- CO2 ) ITHARLT-.

2k Equipment Model |Power |Emission COLaFiLR i SCHRECEHL
&= Test ID Type *—H— |Model vear (W) |standard (g/kg-CO,) (g/kgWh) R
NOx  |NO HC co NOy |HC co
0229-3781 |Excavator |Case 1085B 1985 89 25.47 6.03| 8.41| 17.44| 4.13| 5.76
9960-5674 |Excavator |Komatsu [PC300LC 2003 190 6.43 0.82| 2.79| 5.06| 0.65 2.20(MAkitL
8391-333_1 |Excavator |John Deere |450D 2006 260 6.20 0.31| 1.60/ 3.97| 0.20] 1.02|(g/gal)
A02 |8418-0961 |Excavator [Komatsu |PC300LC-6LC 1998 173 14.02 0.79] 1.86| 9.42| 0.53] 1.25|BLT
0349-2422 |Excavator |Caterpillar [320B 1997 95 10.61 1.03| 1.86/ 7.60| 0.74| 1.33|tE=ltt
9272-3481 |Excavator |Komatsu |PC400LC 2000 239 8.14 053] 1.92| 539 0.35 1.27|(g/kWh)
9272-0853 |Excavator |Komatsu |PC400LC 1993 246 14.18 0.83] 1.80| 12.86| 0.75| 1.63
Tfer 0 Backhoe Tfer 0 10.59| 1.51] 8.87 o
A03 |Tier1 Backhoe Tier1 10.49| 1.01| 4.44 (g/gal)
Tier 2 Backhoe Tier 2 9.98| 1.01f 1.31
1|Excavator |Kobelco SK130 1998 69(Tier 1 10.89| 0.45| 1.29 "
A05 2|Excavator |Caterpillar |320C 2002 103|Tier 1 7.76| 0.90] 3.13 (g/gal)
3|Excavator [Komatsu |PC300-7 2001 189(Tier 1 11.09] 1.03] 1.42
Backhoel |Backhoe 2004 88|Tier 2 12.50 3.43] 6.55
Backhoe2 |Backhoe 1999 88|Tier 1 9.98 1.21] 3.83
Backhoe3 |Backhoe 2000 88|Tier 1 8.27 1.01] 232
A0G Backhoe4 |Backhoe 2004 97|Tier 2 17.34 141 111 AR
Backhoe5  |Backhoe 1997 90|Tier 0 11.19 1.51] 8.07 (g/gal)
Backhoe6 |Backhoe 2001 90(Tier 1 10.69 1.21| 3.53
Backhoe7 |Backhoe 1999 99|Tier 1 16.54 1.31] 6.15
Backhoe8 |Backhoe 2004 97|Tier 2 16.94 171 272
Excavator [John Deere|120C 2004 66|Tier Il 9.20 0.95 0.15| 2.83] 0.29] 0.02
Excavator |Kobelco 135SR 2002 70|Tier 1l 8.28 0.92| 1.15| 1.82 0.15 0.15
Excavator |Komatsu |PC228 2003 82|Tier Il 13.89 1.45| 3.63] 1.92 0.09] 0.57
Excavator |Caterpillar |320CL 2001 103|Tier Il 5.69 0.38| 1.53| 0.07 0.00f 0.02
Excavator [Hitachi EX270LC 1997 125(Tier Il 9.05 0.57| 6.07| 1.93| 0.08 0.83 e
Excavator |Kobelco  |SK250LC 2004 131(Tier Il 6.37 0.50| 2.21| 0.05 0.00f 0.02 (/L)
A8 Excavator |Volvo EC240 2005 134|Tier |l 7.33 0.65 1.76] 0.11 0.01 0.01 BEO
Excavator |Kobelco  |SK330LC 2008 177(Tier Il 7.52 0.84| 1.60| 0.27 0.03| 0.10 P
Excavator |Komatsu |PC300LC 2005 180|Tier Il 5.38 0.34] 1.98] 0.54| 0.03] 0.18 (a/kWh)
Excavator |Komatsu |PC160-6 2009 84|Tier Il 4.69 0.76| 5.23| 0.41| 0.04| 0.25
Excavator |Sany SY215CLC 2012 116(Tier Ill 1.34 0.92| 5.80| 0.16] 0.02| 0.14
Excavator |Komatsu |PC200-8 2009 116{Tier Ill 3.28 0.50| 2.18] 0.16] 0.02| 0.08
Excavator |Caterpillar |308D 2009 42(Tier IV 4.05 0.19 1.60| 0.57| 0.03] 0.19
Excavator |Volvo EC250D 2012 151|Tier IV 6.68 1.37] 1.11] 0.14| 0.01] 0.01
1 BH Backhoe |Deere 410J 2007| 73.8|Tier2 8.67 1.11] 4.08 7.15 0.91] 3.37
2_BH Backhoe |Deere 310SS) 2010| 73.8|Tier3 5.53 0.40| 2.26| 4.49| 0.32| 1.84
4 BH Backhoe |Deere 310SG 2006| 68.6|Tier 2 9.32 0.57| 2.71| 6.96| 0.43| 2.02 e
A09 |5_BH Backhoe |Deere 410G 2006| 73.8|Tier 2 8.37 1.07] 3.31] 6.69| 0.86| 2.64 (g/hp-h)
11 EX Excavator |Volvo EC360B 2006| 200.6|Tier 3 4.87 0.36| 1.58| 3.84| 0.28| 1.25
26_EX Excavator |Komatsu |PC200 2007| 115.6|Tier 3 4.84 0.31) 1.83] 3.55| 0.23] 1.34
27_HB-EX |HB excavat{Komatsu |HB215(hybrid) 2012| 110.4|Tier 3 5.83 0.13| 1.76| 4.12| 0.09| 1.25

14
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(1) NOx (2) CO
30 10
25 o °
y = 2E+60e-0.068x 8 °
N6
% 8. o * %9
S NGB S
X = Bpo X w4
r 10 CRATACL= EN
5 o IIEE: Hlj B 2
0 = 0
1980 1990 2000 2010 2020 1980 1990 2000 2010 2020
Model Year Model Year
(3) HC (4) NOx, CO, HC
7 O NOx,y= 2E+60e0068x
6 . ® (CO,y=3E+27e0031x
100.00 ©  HC,y = 9E+55e0:064
|]] -
w84 B 1000 8 = ﬁfﬂfﬁ.ﬂ:‘h
@ éﬂ 3 y= 9E+55¢70.064x . ﬁ 8, .DL% 8
X e Q %D —
R 5 X & 100 o DAY
i © 0‘“ <o R *% ﬁ
¢ 4 2
0 M 0.10 ° ¢

1980 1990 2000 2010 2020
1980 1990 2000 2010 2020
Model Year Model Year

®-1.8 HEIANLOEXEHHAREDE K ( XHERE ). NOx (3 4 3k 36 7, CO,BLV
HC 135 3CHk 39 &.

I CHIET a L O RO SR w1 FLHS LTS 3 #RO SCHRTOREEA S LA
TOFETEGE n ZHRELZ. T, ARMERI0VELMHE AL TEREIL (/my, VyiL )
DY A CO LOPEHI R Repeoa (g / kg-CO:2 ) ( Ropeor PRI T 2. ) (T
L7z RIS, Rgpw (g/kWh), Rgpcoz, BERUHEEHD COHEHFHAL m = 0.24732 (kg/kWh)
( ZAFREIR.10] 0.0687 kg/MJ DEANLZZEHLT-fE. ) L(Eq8)bnZEFHL-. FHEXOZEM
FAF8% AT IR T. 3 FROSCHRDH D, 1 RO STEMEIIn 2 1.0 ZH 2285 ( o= x1
X— < #))) ) IZ7eoTeDTERANL, fthod 2 FRD SCHkEIR.29], [R3612LEHRELTZ 14 HDOnEE
191 T. nOFBEIL 0.33 LlgoTz.

R 1
6w _ (Eq.8)
Repcoz 1
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0.40 oo O X#A7E
< - > - 'l:i - NN
oy 0.30 " g @ X HEB7A
=
;%; 0.20 - - ©F150.33

0.10

TR A EASh

0.00 e E(F33% !

0 100 200 300
Power ( kW)

X-1.9 EAZHEDOHTEIE. ik A[R.29], 3k B[R.36].

nZfUEL TENZH TUTDHDHI LT, Rapear (g/kg-CO2 ) ERgpw (g /kWh ) OEFEHNTE
5.
1.3.2 #Av0—FEMHHSNIBRMIEZERE A2 VOBRIE

BRI 713 m— R E D DYE S D TR b 28 58 55 O =500 Rl A& 8 L 7= Sk e A
YT T == DB THRLIZ. DB (IR FAHEANIRFEEAS IST OF = EAM SCikiF i (&
LLTHRIC ) @ JDreamlll, 3310k Thomson Reuters £ Web of Science *L7-. MZEDHFE
DOILHEH T AN Y T 5L DT AR ZE % ( nitrous AND oxide AND gass ) &L, BEHJRICZAH
Y3 HHLOITHEVE (vehicle* OR car OR cars ) F72 I3 A ((( earthmoving OR earth-
moving ) OR ( construction AND machine* ) OR ( construction AND vehicle* ) OR nonroad OR non-
road OR offroad OR off-road OR excavator* )) L7z, HiffZHIFRL 72V T Abstract A A& SR & FHIZ
BDDHIRE NSIRFR LT,

HR R b 22 38 36 L OVEERR BRI O MU D A 3E% & T SRS A0 T B ey, sk Ok S
MO E R ZWE LT SCRIT A DI Dot Ara—RENSPE NI D iR b 2= %
DOIRITEEDY, ZNOEORDIPOLTRAE, TV, RIHA, NAFT —EBNL %
Zhrx, ~Novr ( BWE ) FREAROT 4 — B UV EELEL DA R-1.4 (TR
2. JEBRTEVICHE LTZSCHRIR 601[R 6110 201 F S 7223, HIHID SCR i EZHIEL7Zb D
THEER L %2 32 ORI A Z AN 2 23 -H 3 1A T o TOZRWELFR A E L7 /I REMED B
D, WELEFROLEL AT T D ATREMERHH2E,  BLOVE S R FEH I T ViRdo
TeZEEZELTRITITED o7, JEF ARSI TR O SRS 5 D77z

ML EROWEMOHEAI A LHE kWh HIZVOE R ¢ LLIEbOBAITHILZAS, 3Tk
[RE1INDHEE LIz P OBERAHERL, 1.3.1 LEUHIET COLLOHEH BICHEAEL, i
el 22 32 D HERIRBE (L AR %L 298[RA2I[RITNIZEVIAE N EATALLTO N0 DV =T (%) ZH
L7z, Sblzmrvrofttk ( K&ty ) 28EeL <777l ( B-1.10, BIUE-
111) . PLEoVEEREmL, —BRICEHLZ( &-15 ).
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F-14 T—ELIOOODAO—RE ( FREZRC ) Mo HINIBERIEERBLUAZY
DBIFEAE. WEB OF SCIENCE ( ##iSNCWADIIA L /I T 7 7 2 —Ff&DFHL DI, ) THERL
T2 SCHERICEIN O SCHREBN, ZRES A7 TR, SCRE 5 ARG EFCO 5| SCERO R IGIE L
F. BO1-[R.43], B02-[R.44], B03-[R.45], B04-[R.46], B0O5-[R.47], BO6-[R.48], BO7-[R.49].

relative
s E—EEN AENRE L-ER i BAE SR contribution to GHG
HIE
. BT 5E, . emissions (%)° f&#&
FiE § IvYy HRE HHEAzE
514 ModelYear 7" 7 e BEsR WA NO  CH,
KRE
#1 buses(24) 2006 206 kW 8.9 2.0 0.13
#2 trucks(28) 2004 331kW 1495 0.26 VR
#3 Engine out 2004 336kw 11 026  0.026
#3 oxidation
2004 336kw 11 DOC 0.6 0.023
catalyst
#4 Engine out 2002 224 kW 0.27 VR
#4 Clean filter 2002 224 kW DPF 6890 074 Nwe
#4 Regeneration 2002 224 kW DPF 54— GC-FID (GC-FID), 0.87 N
5890A
> g #5 2004 s
gy 7THEE 2006 435hp 128 vEA O 022 NME
% Freightliner LSD® +E5 GC-ECD
#5 2004 % (GC-ECD)
2004 435hp 128 : N0 et 02w
Freightliner ULSD®
#5 2003 Packard)
2003 400hp  10.8 0.16  0.006
Freightliner LSD®
#5 2003
2003 400hp  10.8 018 0018
Freightliner ULSD®
75 1999
1999 4lohp 12 025 0012
Freightliner LSD®
#6 ULSD® 1996 300hp 7.2 DoC 053 0.004
-
XKE, 7 TR .
Dz 2030 HS
N—=yZ ractor- p . = :
BO2 hi—v 2010 T SCR 2010  445hp 128 SCR FTIR 0.75 0
% FER (MKS)
)’
%
o Vehicle 1 2007 550hp DOC, DPF 0.66 0.02
California '
B0O3 Air L FTIR MuliGas
EpI)
Resources  Vehicle2,45 &7 2013 405-475 poc, DF, THIR (MKS) 6 00 W
. A RENE
Board (45) /2014 hp SCR

L.

a PEHA AL LEREE B X LA . DOC: Diesel Oxidation Catalyst, 71— /L &L fiffi, DPF: Diesel Particulate Filter,
T —B PR Tl 7 /L7 —, SCR: Selective Catalytic Reduction, JR3& SCR 3 A7 2, AMOx : Ammonia
Oxidation Catalyst, JIRH)T =T E&L i, DPNR: Diesel Particulate NOx Reduction system, PM & NOx % [A]Rf
WL A A E . b AIESEE XL T, FTIR: Fourier Transform Infra-red Spectroscopy, 77—V T2 #iR4M )y
Y74, QCL-IR: Quantum Cascade Laser Infra-red, &7 7 A7 —RL—3 7R 53 3%, NDIR: Nondispersive infrared
analyzer, £ BIERIMNREDIHTER, GC: Gas chromatograph, #2271~ 12"Z7 FID: flame ionization detector, /K3
RAF AR HIZR, ECD: Electron Capture Detector, 75 7R 28, ¢ BRI ALLTD N.O, F7zid CHiD
=7 .d NM & not measurable DI%. e BREFOIEZIXLLT. BHARDEMIL ULSD (2402, LSD: low sulphur diesel,
%ﬁﬁﬁﬁ%?ﬁﬂ, ULSD: ultra-low sulphur diesel, # AT, T SCHNITIZEEH A 22028, A S TUOD RIS
.
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F-14 T—EILIVOoDFoO—FRE ( FHEZRS ) oiEESNIERIEERS IV ALY
DAIEME ( DDIF ).

relative
wE E—FEED BIENRE LW HITE 25 contribution to GHG
_ BY5HE, BIE R ER emissions (%)° wE
=
FriE IvYr RSB B RE
E%lEA Model Year AEAHRS HE N,O CH
M) mmmEe iR ’ ‘
1207, MEXA1400 lati
EU Joint 2005-2012 9 bk meE o onve
B04 Euro V 343kW 11 DPF,SCR _ QCL-IR  QL-NX 3.96 contributi
Research €50)) AR® HL
(HORIBA) on to GHG
Centre .
emissions
1,328k
1207, MEXA1499 SHEE L
EU Joint 2013L0F%  180kWIL DOC, DPF, % L3 BIEE N
BOS . a Euro VI N3 G b SCR AMOY ikt QCL-IR  QL-NX 2m SIS
esearc A A , AILA N
x e (HORIBA) T 3euciEE
Centre
B
B, 30B% EAT
 ZOBR B FAST-2200 T (X
BO6 2EBEHE B 2011 96kW  2.999 DPF+SCR . . FTIR 2 0.07 BRCltll-
- T8 (IWATA)
R 1) 2@oD
Pl
B# 7.684 5% LA
N~ 00
B, R A® 12913 ?1@3;/% e
SRR Sz 44 Ko g
e B - = e D
BO7 EERISW SR irniE NDIR 10-50km/h Sl WX TR
Al
o c= 12.808 7 cEofE T .
D= 10.836
5%
E= 12.913 oS

a PEH AL LEREE[E X LR . DOC: Diesel Oxidation Catalyst, 7 —Y/LE&{Lfilifil, DPF: Diesel Particulate Filter,
T 4 —B KL T 5E 7 1 /L ¥ —, SCR: Selective Catalytic Reduction, JjE3& SCR 2 A7 2, AMOx : Ammonia
Oxidation Catalyst, ZIRA7 2 E=7fR{Lfilf, DPNR: Diesel Particulate NOx Reduction system, PM & NOx % [F]FRf
Wb T DA E . b JIESEE XL T, FTIR: Fourier Transform Infra-red Spectroscopy, 7 —VU =28 7R3
Y%, QCL-IR: Quantum Cascade Laser Infra-red, f14A7—RL —H%5:-4445 615, NDIR: Nondispersive infrared
analyzer, FES3HEIEIRIMERIHTEE, GC: Gas chromatograph, #AZ71~12"Z~7 FID: flame ionization detector, 7K
KA ALFRHIZR, ECD: Electron Capture Detector, & 7 fliffR H2E. ¢ IREZRATALL TD N0, F/=i% CH.D
=7 . d NM /X not measurable DI, e BREIDORE S IILLT. HARDE I ULSD (2462, LSD: low sulphur diesel,
BT B5 &M, ULSD: ultra-low sulphur diesel, &G ERH. f SCEIZITFLHER A 720003, B H SV TO LIS
HEH.
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0.15

= 5 o o0& D SCRIEEE

g g O SCREE G52 ¥ e

©E o il

28 0 &k 52) 23

€3 = gz 01 O SCREE

oS K O SCREZEE =

5 c 3 3o 3&+Y

29 ¢) (142) 2 o e

50 =

§S 2 o O SCRE® =i S < 00 SCRIES] Fi9

g | (2.9%) $5 (0.03%)

273 sexg min s 3 o

&4 ﬁ 8.0 SCRIEFE® T v g SCRIZES, Fi3

= E 0 (0.51%) -5 0 (0.017%)

0 200 400 0 200 400
I VIVOEREFTHEA) kw Iy OERESEA) kW

v B = A » s B sk :
H-110;2EZMBHRELTD N.O D7 K-1.11 BEPHREHRELTD CHDL T

( T4—ENLIVOODAUA—RE ). fithlt ( T4—EILIODoOFA0—RE ). it
ENOXERTOI> =7, [FEE], IGHGH EANOXXETolv =T, TF5%), TGHG H
ICEOAHEHEIS IS5, [ KJ, BEDY ([CHOAHEHEE I Y75, 3 5 N.0 &
[—KJD 2 mUTHEE LT-BAZh =R IV R L 71, HELEZ 5 5055 CHARIELZLDIX 3 &
D.

£-15 T4—EILIVOUDFA O—KRE ( BAEZRC ) hoHHEhS
BREZBRBIVAVDEENREARELTOUITOTEHME (%).

MRk %E % N=O AZ CHa
SCR #£54# 5 2.9 0.03
SCR FEfA#i = 0.51 0.017

HEHEOHEHEND CHAY, RV AT Vv DR+ 5372 R BB L DRI AR THY, N2O 1X
=it TWC 33X SCR OIS DRIERMIRAIEHE SN TNDINTT 1 —B Lz
DUMBPEHEND AL L DRI TH DA, SCR i H O N.O [ ZIREZNFA ADHIE H
FEDFRRTEN L T T Al REMEN B 5.

2B, N0 OBEEFEZHAENTIIED SN TELT, KEOHEFFA ( Title 40, §
1065.275[R.14] ) 1%, EHRMEDOKRGE ( linearity verification ) 23 THILiLiExR-1.6 DM EHD
W THIBIRTEL BN RINTND. T-1.4 OWEZRZHEMBI RN L ( E-
112 ).

#=-16 N.O DH#rET ( KEEFHRAIIRA141KY ).

S HTEE fiii 5

Nondispersive infrared ( NDIR ) analyzer FE5> #IE RN T HT R

Fourier transform infrared ( FTIR ) 7=V T EHRIMR L, —FlELT
analyzer EPA Test Method 320.

Laser infrared analyzer L—H ek

Photoacoustic analyzer R A

Gas chromatograph analyzer HAya< 77 pHrEr GC
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FTIR, 3

X-1.12 NODAEHEE ( ARKLE DR ). WEFr, BIURCHSNZSCHKIZLLT. FTIR ( Fourier
transform infra-red spectroscopy, 7 —UTZEHi R4 5301 ) [R44][R45][R.48], QCL-IR ( quantum
cascade laser infra-red, &1 A7 —RL—H R385 ) [R461[RAT] ( [Fl—H#4BH ), GC-ECD
(GC: gas chromatograph, % A7u~h>"57 ECD: electron capture detector, & 1-ffi/E M H#s )
[R.43], NDIR ( nondispersive infrared analyzer, 3£/ EIEIRIMRIHTEE ) [R49]. HIEHELFITHOWT
DFEHDIRNICHR, BEOEARMZEFTOHEE LG D TR
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F2F HIE

2.1 BE

HIETFIEOMEER-2.1 187, 2011 4RI, L0 2014 FEBUHIISHIEL T, RALBAEE
DT 4 —BNPRL 74~ + /L % —DPF ( Diesel particulate filter ), 7 ¢—E/L (L filiE DOC
( Diesel oxidation catalyst ), 33X TN SCR #4547 20t, 3L 13t 77 AD T 2~V 2l E
L.

U mEE ANV ZIE, 2015, 2016, L2017 4EJE 230 T CAN ( controller area
network, s o RAR y MEDEERI DT — R E bV BIE ) OF —Fali—4ff
ALUCHIELZ. 2018 4R 1L, HREIEL Y Coo DU RO AME LT, PERT R, 2015,
2016, BEV2017 FEEEITIH N TEM—EROFREFTHIE L7223, 2018 TR E L /en -7z
TV R, MV, BROERIREOREZE R LIZEE FIOWTUIARHOME AIE
IHE T 5.

PEH T ADPRELIE FTIR THIELZ. JAERERIOEDORESZT =) =B THITT 58912,
RN D T DY R A E L CHE T ADR A 0T 5. HIERFGE LT A% CO:, Ne
0, CH: DfthlZ CO, NO, NOy, NMHC ( FEAZ L RALKTE ) bEHT-.

F-2.1 AIEME.
T 2 K5 1] 2015 4FFE (10 A, 1 H ), 2016 % (12 H ),
2017 4EFE (10 H ), 2018 4 (8 H )
T 7E S TARBFIEATHEN (2015,2016 £ )
OOV 2Vt (2016,2017 4R )
T E 52 MESa~UL
( RSN ) BiAE  A—=&r7 PR ABRAE REFE
A AEE
2011 A £ 20t DOC, DPF 2015,2016
2011 B £t 20t DOC, DPF 2018
2011 B #: 13t DOC, DPF 2018
2014 A 20t DOC, DPF, SCR 2017
2014 B £t 20t DOC, SCR 2018
2014 A 13t DOC, SCR 2017
2014 B £t 13t DOC, SCR 2018
HETE B SHEZE | HEE B HELEE
e NP EIL A #:OHE: CAN 5 —# 17 —( VECTOR, GL1000 )
%, bro Btk KB Es
PER i & e A EEE (2015,2016, 2017 4% )
PEH T AJRE  FTIR ( A HFEZ, FAST-2200)
HIERZ (A ) | CO2, CO, CHs, N20, NO, NO,, NMHC ( FEAZ > jr{bAKFE ), NH; 1t
WV TR EC | SHz (0.2 FPREIRR )

20164, 20174, BLOR018FEZ D HIE RN AR-2.1, K-2.2, E-23, BLUE-24(Z
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AT (FEHIATERA2 (P96 ) ). 20154F FE 1T R-2.1 LRI I E w2 R s Mk L P R L QI E
L7z, 20174, 35 L2011 84F B | Ll iE #4520 s M D I 7 I Z B W CHRIE L 72, 2D IO IR
BRI E #e 2 BE L CHIE T 2 BT A O HENL LT FIETHAHIR65]. 20174 FE 1L &
FHAE L7225, 20184 B8 13 Le o7, HERIR EIE ICH W CGAED IR L2 5B N
DAFIEILEE T TX 5 [R641720, AT LIZEENICEN—E A2 E Lz, FTIRIZH A%
BUA T INBNE AL D Sl i IO R DIR A2 B I SRR LT,

WTE R OBIEIL, 20159, FBRO20164EEORETIXIFHE ( 7ARIZ ) 4, TET,
7260 ( HEEENE ), THRAD ( EIEE ), BXOTRAI-FEAS ( HEEE ) ( &-22)
ELTZDS, 22 CHIRT DI Rl ) LIS OBYEIZ 72 b L | TIRETELZEEHERL T, 20174E L,
BLORISELEL XD L OAERIEL. (725U ITELT, BLOBERIOEBEEZITHR2NOT
HIE SR Z BT 2 ER7R0, EEMHELTHIENTET

jf 2\ _ —'CAN(QontroIIerArea
[ . r Network) T =207 7

X-2.1 2016 EEDRIE (1). (£ L) HEZRDI00VEFRZH T LR EMETHRELZ.
) EREAER L EE O RICHERIRER oY (BN ) 228 ( BARoA—
J1) BRELTZ. BEHAHAOREIIINEEE CFTIRICY 7V 7 L CHIELT-. (£ F) FTIRD
HIH, 7 — XA IEER ISR E LT — 3y ar T Ttz BT LI ERERE T o
RSN DT=D T =S I AT 5T TRE L. (] F) ECUDT —X[XCANT —HX 1l —C
WL, /—bX/ar e CHIUETEDD, T — X ORI/ — a2 L.
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REZEET 5
FTIRIC /T R 1%

s pope

% INEAEE O

e b
" A B

X-2.2 2016 E£EDBIFE (2). PeRE I ¥ N\ TOHE M L CEE I CH LTz, &
EIXSCHR[R.64] TR RBAVTWA LD I PRI & E I Z B CRAZED R L7 DR i 2 1)
HilT2HCREL. BN NI CIRELHE TS FTIR THEHATH0 A% E0iAA
72, R, BIRUEEMEHBIUZZEE 3 ( REaONUR ) CEELE.

BRE

DiER

X-2.3 2017EEDBIE. JEXIEOWEEHT ADY LT NT 570 DEE T
B O FIZEREL, FTIRIZE DT LB IR E L.

®-24 2018 FEDMTE. F—OBHNTHIE 21 4 AZMELE. PR
HATINBEE CHER B Y7 v Uiz, 2% A KT
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#=-2.2 BIEREOEME. 2015 /L, L2016 FEE.

e N

e SHMOTARIL Y (BB RHOBES )

) FI8 25mD R OFEEZ 3 AL

RBL ‘ ) \ T L, BEOT R —H
( FEETE ) T /. T—LEf

S AR T RSB,
> L=4. 5m OFEPHTAER| %,

1
—

(JCMAS H 020:2014 [R.2415 (1 )

iRl 0, 45 ORI, BEOANr oL T E 5 AT
( EIEE )
S DA BAA LSS, AT, Nuk

( BfEofE ) . .
HEHI, 7 — 2 BT RS 90

DFERE], BIOARTr Y T
5 VA7 ( BARDEEO
HER ).

BEIUT (| 7

(JCMAS H 020:20142[R.24] 511 )
( BB T — &, BIOAT b
B )

R AIEEB

PR T AO BN LS B OPEH BRgpw ( FTERD(Eq.1) ) Rl ELL TWD23, REDR
HAD N20, BEL CHATIREBNROT =7 ( S TOHEEIX relative contribution to GHG
emissions ( COz-equivalent ) ) Rg gwp CalfiliZiu T % ( {8k D(Eq.12), (Eq. 1Y T 51E ).
Rg gwpl® COLbDHEH BiRGpco, ( AFERD(EQD) ) NDEHRTES. Ropw, BEURepco21H0
IO BRI E T A 2R -2.3 (ZHRBEL 72, AWFZE Tl A AD R f A Rgpco LTV O
EDHBAIZHOWTHEILTZ( #%ikT5 22 (P.29), BL [R68] ). (@) VEC,DRIEMEIZESD
FiEEBEENMFOND T EEAIRL, (b) Rgirh VEHEEL ( {F8&D(Eq.9) ), VEHIELZRW
1%, (¢) CePMEMEDIZLDT7E( AFEEDH(EQ.T) ) ZHHL, B-25 (TR XIIZb)BLD

#-23 BIEEOFTMELBITEIER.
PEH AT A OFHMIE  HIEHEH
vy b PERE R R

MRy Tg By DYLECe
HFEELOP HE o o o o
Repw
CO .t o HEH & o o
Repcoz
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() THIEHEMED B W EEEZ L ZEZHONICL TV, oD &R CTHIEL-HEK R &0
FIETEF R LT Rgpcor BB L AR LT 5E D()DRIAE HIEDRGEIL, AR D &
NOx T 1.1%, NOx @ 1/100 F£E DT <AKJRE D N.O ThH 3.1% Th -7z ( F&-2.4(P.32),[R.68]).
[EfEE 72 L T ERBILIZ DT EFTORIEEICHIREN G ENDT-O THD. EFHIED
PIEM IR B D IR TITRNTe D2 80, FMFICE->TUEE ERBREEE LD 20%F2 K
WMEIZ72 52 b i ST B[R.27].

2018 FEIL, (O)E/IF () TT —H LT DT E T VU EHEHRy D AHNELTZDS, Riukd
HE-2.12 DIIZERINAEEN L F e B T — 2 NG E Tz, PR T AROFHRIZ(NCLHZ e
EL, RelIERALZR-T2. 2018 AEEEIZHBWT, CAN OF —Xah —CORIEEITHRI->T-0D
KR EX R E LTS D CAN OF — X B F 2T A— 2 DIERE D2 > T2 T
o, RKLEOEBI TIL CAN OF —Z~DOT7 7 ARKEECTH D T % 7e#i L7 im C[R351235
HZE, BEOY CAN OFT —HFA =D NERNNITEBEL THDIEND, 5 =FIZLDIEICS
W, TORIEEZEDIRANLELE X TWD, £z, PERIREORIEEE L0 THE
BEAEHOTIDIHEE R L L2720 Th D, PR EEE T 572D I I3 12 B7p
HPEE DA ATFLTR-2.6 DLH70866E 2 fRUFET 223705, 2018 LT T
JE R G L UT- R B L B -2.7 D157 " HE OMEIER L TRY, [ROITZRERH]TA—H DB
F Lkl T A U ET DI LIXN LRI L, PRI EOMELZ B L. miRICEoF T
Bh1E%E, 22 iSO T T HEDOEIZIL TWAIELEZLNLDT, YR EDOHIED, %
DIEFERLWAZER EZ DOMORNEE CORBREORFI P LELE X TD.

EHREIEM(NOX) HAZADRE

—_ 15 O :i:EE_I_l

~ JILEE [

g |8

20 @ o fEE2

oo

- + T O EEREM
"o SOHER
3 W ORE—EEREL
1) -5t
= (FREHDFY
S FEEEREL

o

50 100 150 oo
zFi’}]E)jjJ ( kW) T:Eh%l-lﬁ)

H-25 HRREDREMEE = (THEEHELCOLLHEH DFI[R.68].
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X-26 HRRERED=HIZHEL X-27 —EEEOHKEDH.
TR E DI

#HE2 FTIRDAIERE

LARDRIL T D IRAMRO P R I TR OTFIC L ey, SRHORATRITILN I E 5y
iz SR (VA=K ) LU RIMRZ @RS 5 L& R CHE A IS TRIMR DRI S
5. —J, B-28 OLEY, ()AWEE DA OIRIMEE(2) s 85 TG L 12 5y E
L, Q) ENENIEEHEEBISE CFSETC@FART LT RN EOND. THLERTH
PRCHIE LR 1T, BEMEONLE A2 Z ST DA R EA OB AL 350, et
ROREEBBSETHEDO M 1527 V2B, KU E LT AU BRI oW
WREZHETED., SHICHERORIEZ A THE CH RN T 2L CEOSKURORRE %
FETED. ZOINTHEEEST THEIL, BERSE BN T 2E IR, FiEk
FARMEBRRR OSLRERC E A O TSN ( ~A7 Ay T3 ) ZIGHLELO
THY, 7=V =BT ECRBI O BB CEASN TOWDHEAEHIETHD. bl
¥k, BREL, B 8 HE CIARICIE STV .

S)avh—
B rnm
- ® —q
@ e mey || |®
ﬂiiﬁﬁ .:Ezz..jlgl‘-..-..l'”’ﬂj
— @ BRI 25

BEE @ |3
' BN

EFRET 2

X-2.8 FTIROERE.

HE 3 AEEOH

T i T A B FE R L 72 2016 AR EE DRI EE D14 B-2.9 (27797, 2017 4R EE 1Tk & 70
LLOEEDAZREL, WEFHI1HE. 2018 FFEEI1X ECU OF —# BG4 Thd, =LV [H
WA EE 2 TG L. R AR EE 1T 2 COFE CTRMALT-.

BTOFT =GR T LG R LR BT 0488 A3 (P.106 ) (BT —XZHATL
7-.
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2000

§ 1000

9:47

100

50

%

9:47

m3/min

L]

P

ppm

9:47

10

ppm

9:47

100

ppm

9:47

ppm

ppm

A R DR B O L8 —
— Bt
9:50 9:’53 9:;6 9:59 10:61 16:04 10.:07
85%1(2016.12.24)
ZE{E R (CO2) (FTRTDRIZETE)
é:SO 9:'53 9:56 9:59 10:61 1(;:04 1(;:07
85%1(2016.12.24)
—H{b R (CO) (FTIRTDRIE(E)
Tmwa XN TV ey
9:50 9:53 9:56 9:59 10:01 10:04 10:07
8%%(2016.12.24)
A5 (CHA) (FTIRT MBI EE)
9:50 9:53 9:56 9:59 10:01 10:04 10:07
8%%(2016.12.24)
JEARL R R ALIKZR(NMHC) (FTIRTO I E fB)
9:50 9:53 9:56 9:59 10:01 10:04 10:07
85%(2016.12.24)
BEERLZEFR(N20) (FTIRTODAIEE)
9:50 9:53 9:56 9:59 10:01 10:04 10:07
85%1(2016.12.24)
— L =R (NO) (FTIRTDAIEE)
1SN P U O |
9:50 9:53 9:56 9:59 10:01 10:04 10:07
85%1(2016.12.24)
ZEEZEFR(NO2) (FTRTDBIE(E)
9:50 9:53 9:56 9:59 ' 10:01 10:04 10:07
85%1(2016.12.24)
7EZT(NH3) (FTIRTORIFEE)
9:50 9:53 9:56 9:59 10:01 10:04 10:07
8¥%1(2016.12.24)
B-2.9 RIEMEDF. MIE 2 RIS L7220 164 EE DR EME. 7 —2 ¥

I DOEEH(ECUNIES)

—u

HRHITEA

9:50

9:50

9:53

9:53

E T
9:56
85%1(2016.12.24)

9:59

9:56

85%1(2016.12.24)

9:59

IVTUDRLY(ECUNIER)

350
10:01

10:.01

7350
10:04

10:07

10:07

AN AR5 I
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R4 TP EEBOBIERE

TV RERE O E FIEZOWTIE, CAN OF —H# i —I28% ECU OF —XEfs, K+
B EDHE, BEOITT251E, BLOERMICIOMEREZH L. CAN OF —&Fuk—i%
HEL 27 BOMET a0 B 13 B THERL, fiho 14 EOET 2~ Tlidax
78, BELORTA—ZOBREHTRP R -T-OTHH Uo7, e hidmr P o
R SRR T D EBNM T THDA, HIE LB O = L— DT R A5 4%
THAZ T MBI DT DL, BAEKIROAT—RBfHIH vz ((K-2.10 ). JEREZL TV
B E T HEFHCHIEO A2 2 L BB L CTE A L7Z2h o7z,

X-210 BBHEBEOIOOUIL—LOF. [BlERE 5y
SO AR T AT — RN SN TS,

BFOOGHICEDFIEL, ToRaAROMEEY 72 AL CRLER, MEMENLZESET T —
ZDORIABNTEIRNST=DT, BVEO~A2 L7 a7 T A TRUENEELEHEMESHZ L
MEIRoTe, WX FIETIEEOSITEVITLE LT —H &GN TEIZ L
L, BELIET —2&/HENTELR BN EILMTE S 2L T LB R ( B-211 ), R4
VERS B B T — 2N EEN ([ ®-212 ). UV REEKITE 5 E (P.76) THk5K
NTIREHHEE B O 5 B ZHIE I CE A0 T S22 FTHIE ATRER ik RN B &0
HHEBZ TN,

K-211 TUOVEERHAEDRE LY DRERE.
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. BRALEABELRET—4

0.8 |

> 06

%I%-Ii] 0.4
0.2

0
15:57 16:01 16:06 16:10 16:14 16:19 16:23

B%%1(2018.8.6)

H-2.12 REEUYICKDHTU O EIERETDBITEEDHI

2.2 BIEEOEBEERLLEBEOERIE

HEMEOIE HEMEZ ) ESED720121E, RRZEODIRWIE B2 R IRL TE 5O dt sk s
HEL COESMEESLZENKETHY, RONTZTH TEEOMMZIE T 5720 IXRIED
RN LI THS.

AHFFED 2016 EFE, FBILON 2017 4R EICHVTIL, 2014 4EEHIHNT G L T SCR 244
L7z 10~20t 7T AD LS 2L S OFRGE A B I L TSR A ST Ve o 72D T, SCR
SR T 2011 AEHLHI L 1 BARIELC, MIEMEOFFENMER EEHEOHFEIIZDONT
RFETL7E.

REMOGEFEMEZR ESEH7-0120%, LT ORRE, E/E2, BLUOBREI~OR S0 EL
Ezi-.

R HBMEIIE ELEFEOL (g/kWh) TEDLILTWDZHEN ) (kW) ORIED M
HARBN, By DOFHBEDTERDTU DU DML, T D RS- R I RIS
ZEMARFRETHD. ZD7=8, ECU ( engine control unit ) DERE 5 DT —FEWOFTET S
[R29][R.37I[R66][R67IZEIZ72D. L, ZOT —HITEWNHBREIZIE SHEEM THY, ik
IR TlI A 2 —7 == 2R LS TR L TIR32], RF:-DOER IR TIZCAND T —F~D
T EARNEEIRISI THD.

ERRE2: HEHHE (g) I, PEH T AORELHEOE TR T A0, BEDHZLLTHHEDH]
ERZEZ E e, REFHILAMEEITIREDN DR NE M TIT DT 5260, FFIZE->TiE
B REERILEE J20% 2 LRV MBI 5 2 EH IS TUVVDIR 271

-ERRES: TS ((WES, BUKHEE ) ICKVEME ( HRHI, E1TE ) (SN EREN )N RS,

Frr—RHEO RDE R CIEEETAEHE T2 LA BT 5 CRIE HIEZED TND
0, RO EBRE T, BRNOFETRRSG O TRKSEEATHDLEER ( K-2.13 O
Bl ) RNy NI ETDHRICEV AR KT 2%, SR ERTAMAREE T2 L
M, TR S THRIE 35 LI E B OIE AR 722725 K& > THEH T AZ 8 1E I CFHEC
EURQAAT N =l VAEIAN

X-2.13 BHEIZfFEL-LZDHI
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O R DHESNDIRE N A AO ML EFRBLOAZ D% HARFEHTEENE 4385 &

ERE1, BLUGERE2ICOWTE, COLOE &I (g/kg-CO: ) TiMlid 20775 ( ILARL)HE
HL TS HIERSTIIRS8I[R59] ) THEH CTEHZ LA WA LIZ[R67I[R68]. BRRE3IC OV T,
EFROBIEDOIRDDL R ( TARVZ ) &bl ( BRENE ) 1 2R ETHZETHEE Y
ADFEE R TEHILERELIZ[R68]. LT, MENAEEZRT.

2.2.1 HHAROFEME
F7a—Rik, BEOYEAOPEH A ZRHNIPE A AOE BM (g) EHEW (kWh)D

Ropw(g/kWh) = Mg /W (Eq.1)
TEDBIVTND., SETRAZICO LD &= 1T, Mg (g)& COPEHEMco, (kg) DL
Rgpcoz = Mg / Mco: (Eq.5)

&72%. Ropeo (I AL (ppm ) ORFHEIFIRIE [ Codtl COJ=REE ( ppm )R FEIFEHLfE
[ Ccordt DIt

R¢ gpco2 =fCGdt/chozdt (Eq.6)
ICHEH T ADE FEps (g/mP) & CODEEEpeo, (g/m) DELZFELET 1000 {5 L7-fE

Rgpcoz = 1,000 * R¢ gpcoz * P /Pcoz (Ea.7)

TR TES. HEXOFEMIFEEA 1T (P.93 ) (TR, HERIEENRBEZEEL2VSEAD
(Eq.NIFHE(72%. EFHRELTOPH BR,w (g/kWh ) ETCO:EDOPEH B RGpco2 (g / kg-
CO: ) 2 FEFEDFAMEIZDOVT 2016 4 ORIEEEMEATL CEFEMEA iR L7-. 2016 4R
IXf18% A2 (P.96 ) (R T IDICEIRE—R ( SU—E, BMEEL ), =P roAnyL
( MAX, ], MIN ), BEXROF HE, BifEOFEE ( BLE, WFiE, 200 ), BEONE ( f+
B, B1T, HRHI, 25U ) ZASDEDLZETERRARME SR ET DL, PEHT AD
Eita 2 BRELCELE. RREY LB L 4 RO T ADOBRER-2.14 1R T
BHHAD LB Ropw, FED Rgpco2 THD. Repw TIEHERE SO M EE - HEFHEIZ L0 P &
WERD ( TryhSNDROMENRRZRD. ) 73, TCO LD BRG] TR R D HIE
E-HEFHEIZ LD T HEH & (g/kg-CO: ) MN—FKTD ( Ty hSND RO ENR—FHTD. ).
EDBIZRepco A IR L THTRILIZ(Eq.T) ( IR E—EEBUELI MR ) bIEETD. Lok
RaR-24 ([ZFLDi-. 3 FHEOPRIME ( 7 2% 3) [ZHESHEHER (Bl
Repw £7213Rgpcoz ) PEBRECy ( 48 (Ea15). = >DTF — X DIEMERF Ao L EERED
) (%)% 58 BIOMIE (8% A 2D 2016 FFFE ) THELIMECE 2 51 H &3 FIHITRLTZ.
Repco2 B HRIRT HZETOIKRETAT5. —oOHi et TR HLIZRD V¥ % B AERp &A1 72
L, o DU EHREA R Uit B TR L7k BRs ( & IERepw £721ERepcoz ) P
i7Eep ((Eq.16) )DMIERL 58 D F-tifey 2 4 FIHE 5 FIH, [AERIZ(EQ.T) THRIEL/IZRsDep%
6 FIHIZRL TS, HEH T AD A B4 Rgyw (4 F1F)ELTZH B 1Te Dt 10%5 82578,
Repcoz( 5.6 FIB)Tldep’ 5%LL F&eotz. PR ADFHGfL L TRepco TR T 1UIE, E)
HOREMENAREN 2D ORI T, PERFEE O E I EI I THEFHE DR ZE D BN KI5
OTRIEEO S FEMESTREEA I L, BEE R T&5.
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K24 2FEEOFMEDEED.
HA - EEMREONY) R U R TR LT HEH R,

ECy (%) DFRZEDF-H)fler ( % )
VR CHEE  (Eq.7)
Repw Repcoz  Repw Repcoz Repcoz
NOx 8.7 0.4 12.2 0.7 1.1
CHa4 94 1.8 14.0 3.1 3.8
N:2:0 9.1 1.4 134 2.5 3.1
CcO 8.2 2.5 10.3 3.8 4.3
o
Cy = 2-100 (Eq.15)
R
Rg
ep = |1 - —| -100 (Eq.16)
Ry

LLERY, BRI OB ERFIZ 31T DHEH T AD G S LTI COb D PR B Rpco2 | &1 E
Lz, HEH T ADFH &4 Rgpcoz & T DL THERIR EAHERHMEL L THERMEL L7235 E LIFE
[ — DRk R &72 5.

725, (Eq)EEqB)D BRI TER A 1 DEITRT. £z, HIEEOREFRIZE-2.15 (TR
TRk, ZOLORT —FRNEITR DA REENRHHDO T, JERitEB L O P ML DOH
EMEIESERHEL THASL TRLZENEELNEE X2 TV,

0.7
k- 5
% e %”"5& %
5 i, < mHH
s - S
gos SR Li=RE
E & ¥ xx  OFBEH1
3 =
X 0.4 DR
- é
3

0.3 8

0 20 40 60 80 100 120
T8 S (kw)

X-215 TEELHTOHHEE COLLTOHHEED . A
TONOx OHIEE. eI (Ea.8) DrITF YT DfH.

2.2.2 BIEMRENMEDEE
a) EnERIDAIEE

20154 1L, HIERE, 4L —%, BIOEEEE—ROZM4228 (10HE1H ), 3A, BX
UM ( NU—EREEBREES ) OMAEDELLIZKIB0~400 HOWEEZ G FFT12[H
(2x3x2) 1725 (8% A 2). B-2.1613EESMRIONOX ( ALEIINO2LNOL L 72, NOIZ
NOAUALZFZEALT DD THEAIROGICHEL T NO2D#E CHBEZFHHLEZ. ) OHEETHS
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( FEWOWEOLEIER-2.17 ). — 2Oy MNI3A2H=6FI D ThH L. FHIR728) /)
X, REWIRIZTEST), Mebl ( BEERENME ) 1, THHI-BHAL ( BEREE ) 1, THHI ( 521F
¥ ), T ( TARVC 2 ) 18720, NU— BT —R(P)D T DNREAE ST — R (E)RLD K&
7z. F72, RepcozlE, BIID/NSWIREE ) 23 Fcb REL, BB KELRDERAD T M1 HY,
o> HATHRIBRARME B B AT HNT=BE ETICEE—REPE—REOPEH EDO A R-2.18I
R

EfbL 5 emnL
E 5 i et g e PR
2 4 e L PESL R 2 Frsl
T
3 | EiEH - & 0"00 i
A% 1l

E M) - P iR
9

'R
E #EHI - FEA o
% 1ER
P IEH! - &
1 AR 1B

PiEH - &
1 UL B

EET- PET EFETT P EFT

CO, Lt DHEHE (g / kg-CO,)
CO,Lb DHEHE (g / ke-CO,)

20 40 60 80 20 40 60 80
FES (kw) F9EH (kW)

X-2.16 EI{ESLHERID NOx DBIFEME ( HERR X-2.17 EIELHERID NOx DAIFEE ( HERR
EETFDES. ). —oO7uvyhMNI3 A X2 #H=6 EFIDES ). —oDFyhNI 3 A X2 Hi=6
El[pRESE EI[pRBSiE

1.2

1.1

MEEBEE—F /N7 —EEE—F
I
|

%,
|
1
—
I

L —

M-2.18 MEBEE—FE/NT—BEE-FDCOLLHHE.

b) BIET HENMEDETE

AT CRLIZIDIS TR I OB E LB EH & RE W LD, 5%, PR T ADFEE %
R T DEROME (TN HEE 2 e, MOBEIIMEMAELIL TODO TELITFEMA N 21T
BETHIEELZ, B-2191F20154, BLUR0164FEE AT ORE BN DRE ELET—F, A
2y MUMAXCOTETT), AT ( F21E3E ) ), THHI-FHAA ( HEENE ) ), [7226L (B
ZE ) JOMEMED /3 M a2 R LIcbDTHD ( EROFHEDOY A 13R-2.20 ). 8 A 218
FOICHIERNTIMEIC LV 2%, FUBIIZRepco PIEHER 72 (o) ZFREL TV, S TEDO B
DIRINTIET )OI DS KEWD, FFERZAENRKEN ( 0=056). ZHITR-2131T5RT
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JONTHEATHRAIFN L ORRBIZIV B D Z LICRK T 2B 2 TS, AT ( FEEE ) J&TE
HIl - BEIA A ( BURENE ) IXEA T, 7Bl (BB ENE ) X MEMEI ( E1E¥E ), BX
OMHRHN - FEA A ( BHEIME ) I X0bEN )3 KREL, PEH EOREEIXtOBELVS L EL T
Wz (0=024). BB RENERELTEMEN RN L, BIOSERIO TR ( Af2V/IE
W) RN EREZLND. JIEENEEL TWAHERELT, HEEETHIZENE LN
L. LA EDDIRHE DA OEHED /b e b L 2 E L. WET 28 EZ 1 L 7e0
LNZRRET D& T, HIE & 2 RS 5 T 2 B2 037272 D D THIE I OZRE O R - 7%
ENRIIR DT, AR A RBRG £ TR LR THHRIE TEL2E, BROMIER DR E
REH 2 G CE D80, I ICE T 2HEH], BLOE A REURHMS 52N TET.

(%]
v

S A X E1T 8 A X &7
o x (n=7,0=0.56) S x (n=7,0=0.56)
e 0@ A {EH) =4 0@ A {EH)
] <>A () (n=6,0=0.53) il <>A Q. (n=6,0=0.53)
£ 0 4 & &« cmmmAlE) E O o ¢ e O EHITGA ()

3 @ X = = a 3 @ % = =
e <8 (n=16,0=0.26) 1) N X (n=16,0=0.25)
A A
3 2 ® ons L () 3 2 ° onsL ()
o (n=16,0=0.24) o (n=16,0=0.23)

2 2

40 60 80 100 120 40 60 80 100 120
EEHH (kw) 98 (kw)

X-2.19 Ej{ERID NOx DAIEED S ( HISRE X-2.20 Ej{ERIOD NOx DREIEED W ( HERR
HEDIHE ). EEHNIEE ).

2.2.3 RAIERRE L RIER K
a) BEHDEEBEDRE

TV E ISR L CENESE 2R CORIE T, 1IX60F (WE ) IZ&diiE (1
ROHLMRIE ) OB REZITHEZZOLNS. WEMRD AR SREM O YR %
HEE T DERITIE, MEEnZHE ST ZECREEERy ( 72720, 22TV BRI MR EZ 5
FRVN, REEAEITET ) T STDZENTES. n)ETRD 95%/5HE X ] DFR £ Re,
(%) JOBERZHN, ehy 10%LL F LD (7005, MIEEDEHOHEE L 7o R
DIFE)DFEZED 95%DFEF T 10%LL FERDGEME ) ITONWTHELELIZ. 10%LL FELeDiX,
v —RHEOHEH AT AR BN F ik B (R U CHE T AR E D BB ENRIEEIZ DN T
eYU 7L, GO EEN 10%RETC—HL-ZteaE L. HENIHFEZ AT ©
(Eq.17), (Eq.18), BLUNEQ.19) (7”7, (Eq.17), 3LV (Eq. 18), I IMMDOHFTE CTHEFHKERIFITATIC
FERRL TS/ AL AT L L TG,

b) 5 ( 7A FU>Y )

2015 FEEEDIFFRE ( TARVZ ) OREITRERHZ 5 oM TH—L T\ e, ZO9HEE
—K, Z2nyL MAX ZE1ESRMEE LI IIEED 6 B0 T, Ho - eI HHEME 2
@D 6 HET— DI oINS CGAEZHEE L. ( B-221 ( ERIOREDOSE1ERK-2.22)).
HIEEEE 3 BILLEICT 58 NOx OFRZESRIT 10%FEEELL FiZ72553, NMHC BX0 NH; Ofi
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FETRE 10%F I3 D7D IIEE KR E 3k A ES DS,

NOx (%, tOFTALVEHTEWTIRENEL ( B-2.14 S0 ), FEREITHHIEE i3 25
(R EEOFFENE R ERD ATREMEA B WL, BLOENTEASNDZ L/ -7 RDE &
BRIR O3 IV THE— Bkt G2 L, RO NCT R TOHADEERE 10%LL FIZT5HZ
LITBRFERICARATRE CHHI LD, MEARRAEREIL NOx IZEHLTEDDLIENZ Y EEZ
2. MO AZDNTIE, WEEOFEEMEICFRZEOHEE A I E U CRUE 32 %S035
ZHND.

LUk, NOX IZ2WTIE, 5 43fE% 1 [BELTZHIESR 3 [E1T9 & TRAZHED 10%MREELL FOH|
EEEFDZENTELEHEE LD, Ao a—REOPEH T ARE 0D F iR e
LT, MEMEITT P DRGIREE TR AT, =V Oa— VRAY — NIz Vg 1B
6 FEMEHESN QD B OFREE 20T, 2017 B IO 2018 AEEORIE LR 135k
HIH ZDOPEHERESZ L0 2 a— LR 22 —RT 20 3 DOllliE% 3 BfTHZL LTz,

®-2.23, BLUE-2.24 |Z 2018 4FED NOx, BLO N:0 JIEMAERT. 3 [BIOREMIZIE
10%LL EDOZENRHITENDLDT, SHOPEIZBNTH 3 BILLEORENLETHHEE 2T
W5,

1000 1000
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N,O
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CO,LbDHEHE
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g 1]
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(T2 FTEN= —
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13t7 7 X 20t7 7 R 13t7 7 X 20t7 7 R

SCRIEFETH,

X-2.24 T#H#1128175 N0 DBIFEE (2018 EEBITE ). 15O LI 3 [HI-SSHIE.

c) b L ( EEEE )

2015 FEED 72U ( BHEEME ) JOWIEIZ 1 BORIEREEE 30 A2 Tie— L TRIEL
7o, [k | LRAEIC E B—F, Znyhb MAX COMIEENSRAEZHEEL: ( ©-225 ( F
RO EDOEEIIR-2.26 )) . [7ebU JIX T LIT RV IERRE ([CLDE W O EL S 7]
REMEN®D. 2016 FPEIL[F—DEEZE T 10 VA7V % 1 BELTHIEL. EE—F, AryL
MAX TOFRAERZR-227 (T ( EROREOLEI1IR-2.28 ). #EixE N ReH55100%
30 A2V X6 [A=180, [F—DHEIE 10 Y1271 X6 [A=60 OREE MR TEIE, NOx D
RAZERIT 10%FRELL T 225, MOHAZHONTIE, BIEMO FEICRAZEOHE EMEAEINE L
T CREI T2 T IES 0B 2 Db,

PLE, NOx [Z2W T, iEHRE % 3 AEL, ZNEI 60 VA7 NVORIEEITIZE TN
10%F2FELL T ORI EMEFHZENTEDLEHEE LT3, 2017 A FE R LV 2018 £ ORI E 1T iE s
FHE 3 NEL, 2017 FEE1T 100 HA 271, 2018 LR 1T 50 A2V DM EEIT-T-.

®-2.29, 3L UE-2.30 (22018 FEED NOx, BLUN.O HIEfEZRT .3 AIZED 3 [BIOHE
EIZIE 10%LL EDZENRHITHNHDT, SH%OREIZBNTE 3 AL EORIENLETHLHE
EZ TN,
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N,O
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AN PR TEI = I — |
725 L 1EH
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13t7 7 R 20t7 7 X 13t7 7 X 20t7 7 A
SCRIEFEHL SCRIEH,

©-230 125U EETBIE) 11285135 N0 DRIFETE (2018 EERE ). 1ADHHT LI 3 [0
SHIE.

2.3 AIEHR

RIERE KA FLDT=bDEFR-25 (TRT . BHEOHEMA 7200 ( FBEEE ) ICHFRELZ.
B ERBR TIEERIEIR L TOBRIEZITO 28, & RilBRoOE ERER 12/ NRTC ( non-road
transient cycle ) OFBRE—RNTIIARMIEICIBITDIFHE ( TARVY )T ST 20D
BB 372N EBREI TCORE TOE P VEEReb L IEWEE 27, T 4.2.3
( P.55 ) TiR~%. ENIOCEIZEB T, IEEZNE A AL relative contribution to GHG
emissions ( CO:-equivalent ) CaliZiLTUWDA3, S REDIRELN R T A% CO.DAHELTZICO, t
DIRFER R IBOFFLL. Tl &S DT NTRELRD.
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=25 AIEHKR.

BEZNRDY
Cozttmiﬁiiﬁ% 7 (relative
BEHE  (g/kg-COy) %5 g contribution to GHG
(%) emissions ( CO,-
equivalent) ) (%)
BE| RHIE | B[ A—A Nox o NVIFC
R E R E RHE N,O CH. N,0 CH,
AEE |OBE [(AlEE OBRE |[AEE |0BE
™ 1™ I

201120t (A 10.38 2.26 0.38 0.61 0.06 0.61 0.06
201120t (B 3.68 0.3 0.11 1.75 0.1 1.72 0.10
201113t (B 7.91 i 0.77 0.92 1.09 0.03 1.08 0.03
| 2011ERH)F3 7.32 1.11 0.47 1.15 0.06 1.14 0.06
[ 2014|20t (A 7.07 0.78 - 0.3 - 0.81 0.04 0.80 0.04
*1| 2014|20t (B 2.61 0.1 0.1 1.3 0.03 1.28 0.03
2014|113t (A 8.51 - 1.92 0.31 0.84 0.06 0.83 0.06
2014|113t (B 6.54 0.32 0.34 1.22 0.02 1.21 0.02
2014215 6.18 0.78 0.26 1.04 0.04 1.03 0.04
201120t (A 3.17 0 0.02 0.25 0.01 0.25 0.01
201120t (B 3.14 (4.4) 0 0.03 0.39 0.09 0.39 0.09
’ 201113t (B 4 0.03 0.06 0.72 0 0.71 0.00
5 201145 F15 3.44 0.01 0.04 0.45 0.03 0.45 0.03
L 201420t (A 0.09 0| (6.67) 0.03| (0.25) 3.5 0.01 3.38 0.01
* 201420t (B 0.45 0.01 0.05 2.33 0.01 2.28 0.01
2014|113t (A 0.17| (0.53) 0.01 0.06 1.71 0.03 1.68 0.03
2014|113t (B 0.73 0.02 0.1 3.36 0 3.25 0.00
2014315 0.36 0.01 0.06 2.73 0.01 2.66 0.01
201120t (A 3.76 0.18 0.05 0.28 0.01 0.28 0.01
% | 2011)20t |B 3.18 0.02 0.04 0.5 0.09 0.50 0.09
I | 201113t |B 4.32 ) 0.09 0.13 0.75 0 0.74 0.00
E | 2011ERHF5 3.76 0.1 0.08 0.51 0.03 0.51 0.03
D | 2014)j20t |A 0.66 0.06 - 0.05 - 3.28 0.01 3.18 0.01
# | 2014)20t |B 0.63 0.02 0.05 2.25 0.01 2.20 0.01
F | 201413t |A 0.85 - 0.17 0.08 1.64 0.03 1.61 0.03
*3 | 2014(13t |B 1.2 0.04 0.12 3.19 0 3.09 0.00
2014315 0.83 0.07 0.08 2.59 0.01 2.52 0.01

*1: A= NRRAZ =N CDT ARV Y. TRV T ANy 7 BEREITARER. *2: FEBIE. *3: TRl CHkICRER S 7o a~ LRI H|
BB DT ARV 7 DR HFE2T%, BELO AR FEFT N RE LIZREF 4720 D CO R H BT ARV FREL 72 H UREO Hh24%
WZFESWTHEE LT=. Lewis, P; Leming, M; Rasdorf, W: Impact of Engine Idling on Fuel Use and CO, Emissions of Nonroad
Diesel Construction Equipment, JOURNAL OF MANAGEMENT IN ENGINEERING, vol.28, no.1, pp.31-38, 2012. *4: #ifil
TEDHAL I TR g/ kWhTHDAS, BEhR33%ZREL TCO, g/ /kg—COTHE LT=. *5: CO,LDE - i ERIRIE IR
HAERUIEO%. IRBEZEOY =T LRIFLEDEERS.

PEHEACO: kb (g/kg-CO: ) EL, SHIZIDLIEFHE OLARELIZHOZRE-2. 31178
. 20 144 BN RIS L CSCRAEH LI FEON 0D B AN.0LL L7220 (a5 L Pk &A%
otz SCHRIR. 611, BIROVFRERIRBRE ~DeY V71280, SCREZH, B CIISCRARMEN D it B
LIzT =T 08, BREDBALAE CEA LSV TN O AT A ENRREHEE LT

HERIGRE LT HE S a~UE, £TT ARV 7 Ay THEREN B S Q=2 e, BLO 24
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HLHZBITAN0DREHENRKENI LD, [RLUIICBITHIREHELN AL LTOY T
( relative contribution to GHG emissions ( CO:-equivalent ) ) O F¥EZFEL, B-1.10, BIL
B-1.11 D Lk & sz U745 R 2 ®-2.32127 3. N2 O, 3L ONCH. D HIER IR AL AR L GWP
( global warming potential ) (%, *KEOHEIFHHIEER 12)IZFEHS, ESZEREEMZEFTIR11]TH
AL TWA298, BLURSELE. BEHREATALLTO CH.DOY =T 1%, £7H7T0.1 %A T
boTz. NoODY =7 [ ESCRIFFEH HI B D1 T0.45% ThH 7273, SCREH H4HDFHT
2.7%E 7ot ZOfEE, AEEEITTHSCREEFHD T +— BV ESH O SCHERE D F-452.9% L [F]
BRETH-T.
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20115 #R I x3 G SCRIEFE EL. 20144 FR il <3 A SCRIZ K.
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¢dge TEEY TEES O fEEEE LR LE
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K S 9 R GO R wowmoW o wow oW oW oW oo oW oW o
5 5 2 B8 & BB BB EE & B E x5 E
g §§§§> 388§ 22225 o009

®-232 T4 —EILBEE ( A200—F ) BIUBZREWMHISEEEINS COLNDEEDRS
ADT 7. HEIERNOETO> =7 ], %58, TGHG T HD LTS TS 5.
KA TIE FEkD(Eq.12), BIOEQIJTHEL. * BEE (T4 ), VZAM—U=7
K ( K[F ), California Air Resources Board ( 2K[E ) . EU Joint Research Centre ( A ZU7T ), A&
BZRREMEE ( BA ) OCHEME. JIE S AN FEEHI N THRW IR E RN, SCHREDHE
TELTZEGNHRT COLLICHE L= CikE & e, =7 — —O#iFIL, HEMO LB A% t
AT EARE L THEE LT R D 95% S HE X .
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R - AIEEOREZEERERC EDEN

B-2.9 (P.27) (TR T IOICHIEMITREHIZ b, BE-223 E-2.24, K-2.29, 3LUK-2.30
(R IO E IR E B Z R BT D. IR RO EE R T 572D 2R E %)
RAADKEH AT DM E N2, REOHYREN LI/ D720, HIEMEIZROHIHIE
VR AMEE DN FM /0D, B-2.33 (THRLEROPEH E2 2\ SCR #5##H 2 A2 HIE
L72 2017 FEEEORIEEZ 600 A OBENEEELL TUHL 72O THD. HAOTEE, #fE
OFEE, BLOEMICIDPEH T AD R A R-2.6 ICFELD7=. [ L7250 | OB TIE N,
O USDH AXTHHE ) DS NKEL, NoO 1 7eB L DN S WREN B o7, TR ORIE
TI05)D AL4, FBELOU0)D BLA I ZOWE LAE A2 A>Ty, JIEBAERFIZ =V
DEEESN T ENFRINEEZBND. Ko T, WHEED 5 ORIEIL, V—7HR ( H%E
15 IERED RSB P AR B IRF ECOIER] ) % 6 UL LELTIIE T 528 L7z, [7ebL)dD N.O
FBEOCH: OWEMEIX 600 B TLBAZZ E L T 2h3, NOX BLUCOIT 600 kit 21k
T AN 720D T E LABE O E Cb [FFR EE Offkfe R fE] CHIE 322 e L. F7, Hl
TR SN E E DITE A RS2 T T2 O CURAFE ORI ES L 466 TiE 3 B, [Feb L) Tldi
PR DEMER TS 3 [EELT.
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Gas #H (TARIVT ) 5L ( EEEENE )
A3t VS RAFETaINIL B: 20t VS RXHESaINIL A 13t JSRHETINIL B: 20t VS XHESaINIL
(01)
20
o ALl
S —— A2
NOx G e L —AL3
B L AL4
600 1,200
Time s
0.02 (08)
5 o BG 1
— — BG2
co z‘l E" 4:_,’ .............. BG 3
600 2,000
Time s
02 - (10
02 (09) ¢ BI 1
e .
N2O 5 :__ o —--—BI 3 <
< . L - 2}7‘3‘ % BI 4
Y o —
600 Timle’zo" . 600 1200
Time
005 - (13 0.05 (14) - 0.05 as 005 (16)
“ 3 — o AG_1 S BG_l
S =T —an O —— B2 3 ——aG2 8 —ec
CH. o s o e —BI 3 > | e AG 3 | e BG 3
< I - AT T [ RO BI 4 'ﬁ) b s zmpnree i
— - I T, ERt———T
600 1200 0600 1,200 0 ° 2
Time s ; 600 2,000 600 2,000
Time Time s Time S
(17) (18)
No. | v=—om | _ mEI[" Cl No. | v—uusf 7o | __=mE [° C]
T AIERAIE - BIERT AERE - AIERT
HEAR I/Hk/% HEAXR IA/fu/k/
J| bick A1V
Al 1 6h<Ts 16 - 66 11-55 AG 1 il 54 -201 75 - 80
Al 2 6h<Ts 21 -69 13-58 AG 2 15m(I) ! 63 - 185 73 -78
Al 3 58m(G) *! 32-83 67 -73 AG 3 2m(G) ! 108 - 185 80 - 78
Al 4 4m(I) ! 52-77 56 - 67 BG 1 R 141-212 81 -8l
BI 1 6h<Ts 11-77 20 - 63 BG 2 28m (G) ! 54 - 238 81 - 82
BI 2 6h<Ts 14 -75 25 -64 BG 3 18m (I) ! 127 - 214 87 -83
Bl 3 | 80m (D" 13- 78 54-70
Bl 4 | 16m(G)"! 104 - 96 86-77

X-2.33 HHARED 600 FEIDOBEIFHE. HIEFIGE 600 B2 5B FEELZH LR TZ 50D
CHERH T 600 722> 5 & L7z, KREREIZ L2/ & WHIETEH 12 600 B OMIETH +4rTh b, KA L K
EWHIEEHIZ X Y RO OEE RS ETH 3 T2 2 &N TE 5. (17, 18)D Y — 7 Kz = v
U VAR IR b FREIE £ C OB, *1: MIERTOBIER (74 F Vv 271 () 73 (6L (G).
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£-26 HADEE PHEDEE SIUHMICISHHTROER. bl I HEEIE.

A TR ETRBL | OEN EOFE 2508 LELZNEEESL)
DEWV( 7 WoE AR
[ 7251 B ). V. [ 7251
NOx [ > 7251 ) 20t 772D  1EFR 600 ORI 600 FHLLT
SR FREEICHRY.  CO & N.O HofE  ETH4s. OHETIE
CO Mt > 7oL DIERED ). 600 FPLLF K.
Ehoxk. £ EERIZE /. ARIZLD ORETIE
B T k) SEARYSUN WK
N:O [k <[7250 ) (o H AL A 600 FPOHIETH47.

5). BRI /N,
CH: TR > T7e ). RSk,

2.4 F&D

2015 AEFEMND 2018 AEEETO 4 4ERBNITIMES 20 T BOPEH A A% 7 — ) T JS RN 55
JEEERE FTIR TRIEL-. MIE RS EUTmE S 2~ 2011 AN RHIGE L TF 0 — B ks
THHEE 7 (/L Z—DPF ZH5HL CD VRSB ZRAUE SOl SCR IFHEHL TV W 3 &,
FBLON2014 FBIHNZKHEL T SCR 53 L7-#%FE 4 B & LT

2015 AR, XN 2016 LT EME O HEME R EERE DR LOMFAITo72. 2011 4
BN IS LT EY a-~0r 1 BIClESRZHHL, [FE ( 7ARV 2 )], TET, TRbL
( BLEEEN(E ) ), THREI-FBOAZ ( BEENE ) ), BROTRH] ( FEEE ) OEETORIEM
otrlic. T8, BEXOMEFEELOTAOYEH & 1T, TR LIPS OEE| TS
BTz, TFHELISNOEME | D7 TIE 725 L | ORI EEOEHERF E A b/ NSL, T8 )1,
BEIOEFE ROV AOYEH & | BMLOBEL[FFRE Th oz, UL EDNLHIEXF R OB
[(FEpg | L T2 L | TREFTDILL LTz, WERRETLEMEL TR, BRI 7ebL o “fEfHs
THIET, LSt OB M E CHMA B BIS T 52 L CHORE T2 v RBIC /R o7z,
—7, SURRFRAE DR FRICE SV TIHEFRILOYEH & (gkW-h) | ( HEHET 2O K fE CfE
RSN OBl R ) ETCOLLDPEH & ( gkg-CO. ) | & HRTHXE/ERL, HEMEDLY
BriZESNTICOLLDPEH & ( g/kg-CO: ) JAFHIliELL TERIR T 52 & THERUT O I EFR
ZED AT TELILEHBLNITLI.

2017 AREE, BRU 2018 FEEEIR, ZAODOEFELIZIIE H1ETHERY 6 B OMEEIToT-.

HEMELVELOTAER, IREBEHRT AL L TOAFCHDY =T 1E, £7H T0.1 %A T
ol HRILEFRN0D Y = 7 1%, SCRIHERHIE DL T0.45% T o 7273, SCRIEH HaH
DRI T21% & e T, ZOfEIE, NiEZEITT 2SCREEF DT  — B /L HSH O SCHRE D %)
29% L REETHH- 7.
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E3E BERWHACHHEINIERILERODRENRARELTOL I TOFE

3.1 BiIFoxmERE
ERNBIOEEREICBITS COHHEEZR-3.1 (TR T. AFEICI g RIIENBED R
Bleda 1%I2705. [E HABE T IR E R R LT i a1 K S¢ 52 8T 2007
D 1,160 J7 t % 2030 4D 1,000 S HZHIT 5 BEAED TS ([ B-14). KEFFRORIGE
LTCWAIRE R AOHEfELEFR ( —b 2R ) BLOAFCOREBHRITALLTOY
TIEENRETIIE-15 LS TW5.
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H-3.1 ERICEITS COHHE. [EZEBREEMNFERTD web
site [RNNZFREHEH ST\ T —2 %27 T 71k,

2007 E DHBRBHA AR EE BRELESHABENERLEBE
M2030F HH AT S (H#E)
+£m§
BEEM 7—2 .
2 m 5uF A —h BEEA o
14% 0.9% _— d—H
gﬁ&g «myz i ' o =
33% 38% hiEa ! : ME AN
:Ubl~— ~JL - s
42.9% \ 34.9%
i—1 co2 . \
= #1,1605 EHHEN : 11,000
B% (t-C02) 13.5%38 % = = ( C02)
(3EED)
SoHE
aniu
9.8% FORE RA—IL
A= o—4%
iﬂfi 1:_.;-" i 11.9%
10.3% 11.3% 13.0%

X-14 (B#8) EROBZHEHISHEHEINS CO.MOHIFBEIERO] X 3 HEFEIZHOUT, 2017
HEFE LIRS TSR TORIDRE FUEA R L CODEE. 3% 3 B DIRE Ui D 2
(28D COHNBEDHERT. 3 HEREITRE FLENRTEO LN TODIME  a~L, s/ —ln—4, Bk
BT LR —H
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i o TR 02

relative contribution
to GHG emissions
{ CO,-equivalent)(%)

1990 2000 2010 E£[E

K-15 ERIZHITEHCOLUNDBEMRARADL 7@FE). HefoEIL5 | HTHRR. 111 Tl
[T =7 1 ELTOD0, OSCERO T F 53, [GHGHIZ HDHHEHEIS 1, [relative
contribution to GHG emissions ( COs—equivalent ) [IZAHS 9 5. (KT 245 A1, ~AFa
7 NAad;—RHECs, /X—7 /L4l —RPFCs, N5 oS, BLO = 5o hEEH
NFsD A FE.

RO OHE SN AL EE R, BLURAXL OILIEREDRIALL TORENHDHDIT
ML ER DB THLIENE2EICBWVTHLMNIIR 72, 22Tk 2014 FEHHIZREL T
SCR ZHEH L 7o R A~ O B NE5E T2 RIAENDRH], BRI O L E R OIRZESR)
BIALLTCOY =T % THILT.

3.2 LE&*&EWO)E&H ARDSH SCREHEISHHEINLEE

RS SN T D=2 @ NOx O#IMEIX D1, D2 K43 D= Tl 4.0g/kWh,
D3, D4, DS X453 Dx 2Tl 0.4g/kWh ETEDHIL TS, 0.4g/kWh OHFLH~D %t )& Tl ESH)
EDNAT VY RTL P T SCR ZHEHLRWBINGHL0N, KADT P N121E SCR Mg ST
W5, ZZ T, 2 TOEBRBERO 2008 2014 FREHIISICH DIFHT SN2 54 O SCR #
FHEDDPEHSNDPEH T ADEI &%

Gscr Nscr * Pscr
Rg scr = = D P (Ea.20)
Gscr t Gy scr Nscr Pscr + Ny gcr * P scr

THEELT.. ZIT, Gser: SCR#EHEDOPEE T ADKEE, Gy gopt SCR IFEREDOHEHI T A
DFEE, Nscrt SCR IR DAL, Pscp: SCRIGTMAEDERK S D, Ny goqt SCRIE
HREOTIAS, Py oont SCRISBHEDEI O T,

RAE B IOVE L, 8% B.1 BXEHEFERGREEE—5 ( i REAR09] )
EOWTHERIL ((&R-31 ),

R _ LMt oy (Eq.21)
GSCR = 571944 + 5214 0 4

FREHLE. 2B, DEAEREIIE DT,
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F-3.1 NOx M 2014 FEF DB HET O H A.

e 2 EHE S INOxEsE | o ms| & 7T o
H DT kW

a: D1, D2 4.0g/kWh 135 39 5,214

b: D3, D4, D5 0.4g/kWh 112 196| 21,994

c: D3 SCR3IE#EE, |0.4g/kWh 1 74 74

3.3 EREMOKEEREH
LR D=2 iE% iR LT

1) BUELDOMAFEREER.

2) BEMBIEMREER.

3) EHRBMEBIRAENOHTE.

1) Bk L O AEMEER

PR 7 1 A BT 512 D T2 12 35\ T A I LTV B RE R B oo i R 7
BT %, EHITE & TR MRSl ( B-32 ), BHTEDLI
1T 6 FTHA.

P AT K PE O i AF S 2 B o8

(BRI DY 4R R 5 5T, SR BT Pl = R B A S8 =1 — )

B2k PrisBiis (A EEHEE =+ = 5) 55 58 T L5 (EFR) SUTIEABLE (17
FADY RIS = 10U 5) 55 4055 - =5 () \HUE 3 DIt (8 H1E pE (DL T TRl 8 505 7 )
LN, ) DY HHLFERE (FLHAHE R OMRAMEZ Ofh LA ZPRIE L SRS DR 2 & e, L TFRIC, ).
Y18 K OV s S5 18 M LA OB O O FAEEUL, RO 5T 2B ED KT IE L Mkt 7
IZEDLRITEDHETAITLD,

= ITRRUEREAT B N SAREE = 5 B ANBUERAT 55+ =R B =SB0 E e BIRE
(KA S O& 1B O FH AR 5%)

MREZ HBERUEEORRAFEHR
BS | RiEOESR We | MRS

x

30 | AT EXRANE VAN

X-3.2 BIEENEEDTAEREFICETHET DR
2) BEWIBMREER.

TARTHOBE THEM SN TOD NI R R 1 [R221ICITFR-3.2 OFIO I
WD 3 B DR YR B RL i S T,
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F-32 ERMEMBMRICEESN-BELRERDH.

Btk o> 7 4A AR VEERA 5 ARYERE ()
7“M\‘\~47t 3t ik~ 15t &k 80 12.5 T 12
TOLR—H 18t #k~32t #& 110 11.5

Ry 2R 0.01m>~0.22m3(|LIFE ) 90 10 05
PRy 2R 0.28m3~5m3(1 L7 110 9 e

3) BEMHWMBIRAEISHE.

PR PE A L [E 2R 3R [ CHEMEL TR 25 AR (SRR 25 45 4 ADDERR 26 4
3AET ) OFEFEBEEMFEE (FFHECE S EHTE ) SRS O HEERAT
BB IO A BED DR O FRAHEE L7 ( &-83). Ny IARy ( HET 2N
V) 13 9.6 FELARVR-32 LT —E LT, — 0, TAR—FOHEEM AL 20.7 FELEDIC
7otz s, TIVR — LIS 3L O EER B U3 R-3.2 IR T IDICKREL A DT L0 e
ZEDD, TR —F OB TR LT Z IR T 5 =EE 2 7.
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R-33 TR 25 FERZEBBIAAEICHEEL-ZREBOERAFH

AN 3 ==
ol w . B R ﬁzg
X 4 b
o SL— ke 3~10 t K 012 18, 602 808
BEHEXTVE—Y BEER 10~20 tAKj | 013 5, 636 251
(N FAA R EBC) 20tk 014 4, 147 315
Bl 28, 385 1,374 *20.7
* JEA GEFRLE T L T B HEFE TIEHEENE DA 0 5.
sy b 0. 2 niﬂiﬁ% 041 337, 188 29, 592
4 [BER Y = LR IR ;%@% %*%m~0.6 042 201, 772 25, 544
| WY FALEERCO B 0. 6mblE 043 | 107,261 12, 420
T &t 646, 221 67,556| 9.6
g X }\77572/5/\*/1/ 061 5. 208 37
(/m—om—4%)
) 0. 6 mAif 071 63, 386 7,700
TEHE N A v S
E%ﬁhiﬁﬂya&w ﬁé%%/h %*%m~3,6 072 65, 580 6,739
(FA—rn=%) 3. 6milE 073 | 8,652 541
Hi 137, 618 14,980 9.2
&5t 817, 432 83,947| 9.7
5 t Al 101 13, 868 342
WER RS w27 Ly KRB ERES |5 t~40 t R | 102 0 1
40tk 103 0 105
- 13, 868 448| 731
i * JEA GEPFRLE T L T B HEFE TIEHEENE D5 AN 0 5.
%$%%K%§y77v%y 111 0 0
A — oL —> S 2 0 t &Kif§ 115 39,518 857
(575 L—rrL—1% 20tk 116 0 1,330
aite) 39, 518 2,187| *18.1
&&t 53, 386 2,635 *20.3
* JEA B HPHELE T L Tor S HEFE TIIHEENE DB AN 22 5.
st | sto818 | 86582] 10.1

Plb, 3FEEOHETNELZREEBICE 2D THIRL 72 ( ®-34). EEBEMARIR ICRIHE X
NTwREREEIL, RIFEHEEOL Ay 78y (JhHEY 3 <V ) CERPEME)
FFHE D OHEE L fEE —B L 22 &, B X OERI ORI HE D% I D (5008 F
WEE 2o TW3 2 e, BEREMIBRRICEEHRI N T V2 HHFERS R EE 2T,
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R-34 EREUBOEREHRDHTE.

F§Fi WERAEH DBIELOm 2) AREmME  3) EREE
TRk 25 4F) FEEEYER.  BHEREYEH. TR SHEE.
TR —H% 3B 12 *21
VT RY .
(HFES 2 1) 65 6 10 10
- TR A A 10
TR 5THA *20)
T TR A+ .
w0 0
* AN BEDRECHAD L EMEN B K /e oTz B 2 b5,

Fo, WERITZAOENYEH EOMR AR T 212> TE, LUT O i CTEtaR RO
EROFLH I FERE 10 FELTHZENZ Y LEE -

- ®-33 IR T IDITHERMER O - E 3 S 7 ART (IS a~L ) ThHY, ZOMEHFEEN
10 FFTHHT L.

SR AR T 1) AR A D HE T L7 T TR A + S AR A D AL 10 203Ny 7k
( WETa~v ) OEMER 10 F&—BLizZl.
FEB D T LI L LT AR A R E L TH Y
RERETERT 2N TE RN L.
B RO AT AZDUNT, 10 B THEHT SN2V & TR & Lhi U TR EO PR T A% HE
HEBZENBEZLNLN, BEDETAEL TOHBALERICOWTIE, HVEEROPEH &2
SCR ZA&#L L7 ST OB O HEH &2 ERIDIZNNRNZ L.

T EOBEDT —ENIRN T2 ZOff

3.4 BRALERODEBEEHMREARELELTO T

2014 BN IS L7 RS T 5 I AR B TR A S IZ DI 2017 SEEEDWIEETH
. RA-D R BENRDS 2014 FEBUHI G L72b DI BT SIVDFEIRE 10 42 H D 2026 FEETE
U7z B i DHE N SN AR R AL L COM (b E £ D> =7 ( contribution to GHG
emissions ( COz-equivalent) ) #[-3.3 |Z/~7". 2026 F-Z 51T DAL MR D 5D CO2% 1000 J7 t
EFHE 1000 )7 tX2.3%=23 5 t D COATAHH T DHBALER DS NDEIATND. CO:LA
N DOIREZN R ADENBEIZEDDHL =T (contribution to GHG emissions ( COz-equivalent ) )
ZOVWTEARSNTWD2S ( B-15 ), 2026 EICEBR OISO HRRLEFR D =

TILEFEOENREIC SO LB LER O =7 LRRE THD.
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i
o
()

contributionto GHG emissions
( CO,-equivalent) (%)

0058 (73%) [ R
20264 (81%) | E

o
-

20184 (16%) ]

2019 (24%) [ =

20208(32%) [ 1%

20214 (41%) a

20224 @49%) [ 15

2035G67%) [ 15

2020 (65%) [ 1§

20174E(8%) :

H-33 BREEIASHEHEINIERILERD COLLMBEEMER. HtdhIfH4%D (Eq.12) (24
WY DfE. BREIOT L OFEINIL SCR A5 LI @B DOPN T AD Y =7, Hifig
{LZEFE D COLLDIRE R FA SCR #H#iH, B3IV SCR FEHEHE T, 2.7%, BILU0.45%EL,
F7a—RIEOH xR LI > TSR TOBERFE DY 2014 FHUH] I TSN RERTO
SCR #5fi O T A BEDENIG % 81%LMEE LTG5 DOHEE.

/ RE7OVF4IR

CH,
N,O

relative contribution
to GHG emissions
( CO,-equivalent) (%)

0
1990 2000 2010 E[E

X-15 ERIZHTECOUNDEEHNRARADL 2 7(EB). HtlhoMiLs| A CHk[R11]T
=7 1 EL T8, MOSCHRO M5 55 ), TGHGHIZ SO L HEHEIS ), Trelative
contribution to GHG emissions ( COz-equivalent) | {ZAH 95, (RETa Z4 T AL, AR
7 )vAady—iRHFCs, /X—7 VA l—RPECs, N5 {biREESFs, BX O =5k
NFs D5t

3.5 F&H

AR DHEH S AR ELR A A GHG O COATENMED B BEvia 1%FETHY,
TASEE I TSRS FEEA SR L T R R B A e S5 Z28°C 2007 D 1,160 1t &
2030 “E 1,000 T tIZEIKT 5 B A EDH TS, GHG 1ZiE COLISMAZ Y, Hif{baEs, X
Bra by, HAREWNIZEITS GHG ELTOY =7 ( relative contribution to GHG emissions
( COxequivalent) ) (ZZENLiLFBITeda 2~3% THDHH, B LHEHSNA AIREMED B D
DIFAZ LML ER THD. ﬂiﬁ%%@@?ﬁu;ﬁzmi BEBEHRATALLCOAZ L DY =T 1
0.1% A0 ThH o728, HEEILER O = 71T IR FZIRAE STAREE SCR ( selective catalytic
reduction ) ¥5#H, LV SCR 3»!5%%!@?27%, BLD0.45% T -7, SCR ##H HHDOHE
AT ADEIENE, RFEOFEZRBERD 2014 FFEOPET ARG IS HICHEFTIND 2026 FRFRT
81%EHEEL, 2026 I FU I TR HE DHEH SN B IR L R ORI FAALL TD
713 2.7% X 81% = 2.3%LHEEL T2, ZOHEH EIFIRELN R T COATHHEFDL 1000 5 tX
2.3%=23 i t Ik 35,
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F4E BHHNOBR1 - ZREREYVEOREZETEICET 2HHREA
BRBE AT ( SERR 9 ARITHRST, ERR 11D IEIT ) Tif, —EHELL EoEK, &

A, ZEHEO 13 FEEOFEHEICONTL, /£’C/£&b7:$ﬁm%ffﬁfﬂgﬁﬁinn?fﬂﬁ%??5;k%ﬂ&&b“(b\
%. E T AEE OFEHEORDCHiE AN L WVE R FEICBITHRE AT KSR
BRSO THFHMIICE T528% AREL TIH LARMFFEFTIE (58 B 58 52 52 B3Rl 0 B 18 T4 )
( LUF, T REI VD) ZRE LS. SN FIEILEAR 12 FORROTIATLARE, [FE HHiE
KRARZERT, BIOEARMIEEANCBNT, MAOHERICHEILEEIT>TEZ. ZNETITE
23 ST 80 LA OB EHEIEOM, FET, ¥ L, HEHEEOMOFIEOM, 1EOwE SO
BRI B AT CHHEIN FIEITE STV 5.

ZITIE, BN FIEDRDOTEZ A OB 47D b 35k OV kL IR E )
[R.19][R.20]D THINZ 31T DA FER R DTE R AR L7z

4.1 BRITOEMFEICES SNI-HEHRER & RGHE

T I BR BE S B O B FAE SRR L7 T ADJEHANL ( 2=y MDA D E &7 -
TEE ) AP AOHENE ( ERECITIEERE ) LU ([ ®-41, B-4.2 ). FUEAE
TUVVHRO A ERBRCOREMIZIESWTEDLNZHDOTHD. JFHEN SR FE Cld=
U OERM N O ENRREILOT, BKEO A FREA O EICxES s (&40 ) .
HAHIELZ 63 2 I HAL O HIBER 1T — IR PEH 6RO NOx O T 28%, —R&FHHID NOx
DT 21%, —IRFRALD PM D) T 38% Th-o7=.

NOxD R $iME & HEH R E AL TEDD EimAh R HIE
6 BB (S REM DHIEER

o 14 -57%
§ 12 41% -42% -15% -13% -15%
® 10 ° -28% ,
s -12% -10% -12%
;R
H 4
o

0

15kW K i 15~30kWK 30~ 60kW it 60~120kWK i 120kWLL

BT AR REOREM o —REEH A RWRBEORERN  w ZREFE I R RE DR EAL

[X-4.1 NOx DFRHME & HEH REAL
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PMo R HIME & HEHRE AL

§ os -56% -47% TEND EimHY R &(E
< BB I REMOBIRE
0.6
O -32% 27%
:Fé 0.4 ° -26%
0
15kW i 15~30kW K i 30~ 60kW K i 60~120kW 7 i 120kW L _E

PR AR RBOFHELA w—REHAZANRBEOREM  m R 7 2R O RE

X-4.2 PM DR HIE & B H R B

F-41 BRHEEEHERBEMTELRDIIVO UV DERE DS EE.
T DERETIDSEE

3 M fE
LA gl e T I i 2 A
15k WA it 7. 5~ 15kWA 8~ 19k WA i
15~ 30kWA ik 15~ 30kWA ik 19~ 37kWA i
30~60kWA 30~272kWLA |37 ~T75kWA
60~ 120kWA i 30~272kWLL F 75~ 130kWA i
120kWLL | 30~272kWLL F 130~560kWLL T

4.2 ERAGBREOREEERGHIE
il @R O P T ADOREMEERFNEL BRI ONT, Arm—FE, BIUOE RO
SCHMEZ B 5 L LB BARMFEFT ORIEEIC SV THIEELL 2.

4.2.1 #>0—FT7 4 —EILEOXFIE

B (Emy, BREEE ) X, BCKICRBIDHEN AT AO R EERZIHELLC, EK
#A1T RDE ( real driving emission ) #BRZIFMEL, FHERAREL D ( ®-43, F-44 ). K-
42, BEXOR-45 IO LI-LOTHS. B ERBROJEEO FAEITBHEZ T E->
TR, B EETRBRORIEMEO BT HNED 3 5 E Lo T e,

52



O R DHEH SN DR E N RN AO BB EFBLOAZ O HARFEHTE RS 4385 5

HESUE ss © @ s AN ,
HRER-B (3%) = BEXBE S mne
<HBERD> #No:OBROBKE (COSJEHTBASL) Mt : g

pae ZIE8 BEERER0)
nrx E ] JC08- BHA E] ==
Combined | F& a5 [ Fri3 fe 3 i
cxs 0.06 0.079 0.05 0.052 0.04 0.095 0.101
5
Fur 0.062 0.103 0.064 0.064 0.057 0.081 0.051
IHR 0.144
BE I (%1) 0.301 0.143 0.757 0.229 0.937 044
== 7S ?;(2‘; 0.331 033 | 0223 | 0202 | 0194 | 0351
SUF
si—%— | 006 0.336 0.325 0.328 1.017 0.363 0.228
ras I5E
A 0.1 1.422 1.664 1.394 148 0.241 0.254
BMW 3204 0.063 (%3) 0.077 (%3) 0.146 (%3) 0.031
AETA | msso | 0105 | 0311 0110 | 0253 | 0168 | 0148 | 0072
GE1) 54— 2 EBUL M. & ECORMBUT &0ttt BRHIELL
(i) MER. R RE. EARRFHNRES
GOMEEBOFRAILLY. BBOH BRI

XK-43 HHARFREEEZZ T -T—EILEAEERBESFEZRELERS
53R 4(2016.4.21)[R.02] 4R .

- ) Y N
# -+ =2 |3 4
BEBR—8 (3) = BIREE Smme
TR Iiﬂ!(NOx&Hﬂl)
a x| z7 —
i R st wnm b—sn AL BHA SHR
km/h kmlh km/h gkm gkm gkm glkm th
330 201 274 917 301 0217 0124 0098 0.149
2R F—k
mEE “ !J Ll 0.065
W 'q.‘) 340 184 323 933 303 0279 0098 0098 0.163
@B  Wh 350 176 281 914 282 2720 0439 0089 1148
LTI e 0053
wWEE  Wh 354 165 322 883 281 2155 0121 0099 0847
e mh 207 MARABE 155 275 839 284 0105 0090 0.103 0.099
S22 A
M aRRE: 0.114
WEE  Wh 309 apmomm 208 294 884 311 0127 0082 0140 0.116
# h 318 BRAEEG 73 76 816 274 0411 0220 0201 0283
288
RH®E2 T e 0.099
WEE <Y 271 mmmomm 299 304 872 347 0253 0229 0271 0249
F1CAEBNREDICLICKD, T8 - BE. BERREHNERED.
;‘izgésggggoxmwlt:m\rm 2. TERARGORMICKD. REHNENR UL SANBHICECBE
U o
A3 IPIVOEBBELETHESOHTHY, SLWERIEBMSETIVEL.
34 ELMERCEIESREROEROEREIRED.
351 \INOBESE, RNFREICHI SHBRIFHEERE LTIV,
36 SR, WHEASWCMOMDIZEEHC K VEHA UL LEORBPICHI S VOEERT.
37 REONOXHHRIZ. GPSH S U ETERTNERY L THHEL TS,

XK-44 HHARFEEEEZZ T -T—EILERAEERBESFEZRELERS
=834 (2017.4.20)[R.03] .
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#-4.2 RDE RERDAIEE—E.

& iR & LB s EEfTRER
il TOHH . BRI | AR BB | BAERE
‘ fii(a) - BIERE | FHEIOb) | ba | BEH i) |c/a
(g/km) (g/km) (g/km) (g/km) (g/km)
FHE 1 0.06 0.07
FHE 2 0.06 0.07
FHH 3 0.14 0.47
FEHE 4 Hh R 0.10 0.29
FHH S5 0.08 0.06 0.08 | 0.99 0.43 0.30 3.8
FEHH 6 0.06 0.08
R 7 0.11 0.18
RS R ol e
S 1 Hh R 0.11 1.08
S E 2 0.15 ook 0.11 0.11 0.72 0.11 0.48 3.2
EWE 3 R =0 027
1.2

(H8h) EEXEE BES: BFHAXTEREREZ /- 1
1 T A4 —ELEAESFRESERE LRETSHHRE 5
(2016.4.21), H L OPFHA A FREFEREZ I 72T« — L
FERAESFRESERE LR RKRE(2017.4.20)0 %
0.8 | #fEicES LTI

. 3.2
£ 0.99f% =
&

0.6 X
S 0.49
= 0.47 0.43 3.8f% 0.72f%
0.4 /
0.29 031 0.27
0.11

o

0.18 .
0.2 0.16 R 111 11 111
0.07 014 0.08 o141 015 0 0 01 0
0.08 0.1 : 0.08
~¢ 0.06 9:97 0.06 0.06f] 0.06 007k 5 05 : I |—| I | | I | |
| o
N

=L/
=L/ )
EWE 3

EME AE

ERE_TiHE

e BHlE
Y& TiylE

)
1=

B AR B LEETHER

X-4.5 RDE HERDBIEMEDNT 7.

4.2.2 BREWMOXAIE

WAL O B S 7= S 2L D PEMS ( portable emissions measurement system ) G
HEME ( BRMNTU) ISM: in-service monitoring: {ZAHY. ) IZOW T 1.3, 1 TEEIL =28, &6
(2, TSORIEMZ LS OB REHICERNOBIHEE i Uiz ( B-4.6, B-4.7 ). Mo B b
BOBEHUT Tier2 T 15 A, Tierd T 7 B&/aoiz. ENOHBMIXERRIZRFINIK S TND
723 [RIRF A oD A PE HLL T eh T2 BLHINE S U7z, BRI E R H IS U TRZRD A, HbEIL
75-130kW OJERE H I IZiE A S AHIMEE Uz, [ERIZIXBHMEZ Kiglz _EE DM EMHD &H -
7o, TEET DL HEELL T EeoTz.
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KETier2#BHIE 158 O HHE EE KETier2#BHIFE 158 O HEH EE
20 s 20
. [ anox MEEY [ O AaRy) ABoLtE
S [ 8 Hizg S [ EEHNYTZEAORME
& 15 [ A o 15 F B (BEL) :AEEOFY
< [ O HC a < r
) o 75-130kW ) -
mm}ﬂ J [[]|H]H 1.2{:1
3 10 5 33 10
0 " el o o
Q r S <] == CO S
K 5| = X 5
R : $ = HC i :
0 L—=2— S ol
1990 2000 2010 2020 NOX co HC
Model Year
X-46 BHEHILBEZITORMEIINILOHEEA XD BIEE-Tier2.
KETier3i R H7H O HED E(E KETier3sfBHE7E8 O EHAEE
10 ¢ 10 1 O (Aks) : FARHOLE
N [ ONOx [ERFHOEEEICHT S S - BHIIWT 5 HADBRHE
S 8 [ eco BEAOHHTS-130kW | o B (sl AEEoTY
T N <14
%D [ ©HC = CO ?D —
W ° o0 ©® L] 0.9
S oo g = Nox H 5
w4 = A
2 _ o S 0.41
,,|\< 2 N ° o0 )
R g ° i i 0.91%
. co 8 S | = ) M
2000 2010 2020 NOXx co HC
Model Year

B-47 BEHRXBERTOHEIRNILOBHTZADBIFEE-Tiers.

4.2.3 TARBHARFADAIEE

HIEREREZE L DL OER-25 (RLEDR, 22T I ( 7ARIZ ) kBl
( FREE ) OMEMERA LI ETEOHEE IOV TR 5.

TARV T ET ARV T DN OVEZERER] DT SCHRIR 7110720 0 i R a -~ 11 &
ML, TARV TR OB Grya st Fi 45 = 02787257 RIZTARVL T, BLORE
LICRBIT DRS00 COHEHE (g/s) % 2017 FEIHIEL 2 BOMIEL 2~V THAN, 7
ARV T HREDHEH B LIRS U OHEH B O er B R E T Dery, = 0.24572-57- ( R-43 ).
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*x-25 AEHERER).
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BEMRDOY =
CO,tbDiBEINE 7 (relative
HEHE  (g/kg-COy) 5 g contribution to GHG
(%) emissions ( CO,-
equivalent) ) (%)
B E| IR A || X — D Nox o NVIHG
R E RHME R HE N,O CH, N0 CH,
AEE |0BRE AEE |(OBE |AEE |0BE
N I ™

201120t (A 10.38 2.26 0.38 0.61 0.06 0.61 0.06
201120t (B 3.68 0.3 0.11 1.75 0.1 1.72 0.10
2011|113t (B 7.91 ) 0.77 0.92 1.09 0.03 1.08 0.03
fF | 201154840715 7.32 1.11 0.47 1.15 0.06 1.14 0.06
| 2014[20t |A 7.07 0.78 - 0.3 - 0.81 0.04 0.80 0.04
*1| 2014|20t |B 2.61 0.1 0.1 1.3 0.03 1.28 0.03
2014|113t [A 8.51 - 1.92 0.31 0.84 0.06 0.83 0.06
2014|113t (B 6.54 0.32 0.34 1.22 0.02 1.21 0.02
201443615 6.18 0.78 0.26 1.04 0.04 1.03 0.04
201120t [A 3.17 0 0.02 0.25 0.01 0.25 0.01
201120t (B 3.14 (4.4) 0 0.03 0.39 0.09 0.39 0.09
5 2011|113t (B 0.03 0.06 0.72 0 0.71 0.00
5 2011 H)F15 3.44 0.01 0.04 0.45 0.03 0.45 0.03
L 2014|20t [A 0.09 0| (6.67) 0.03| (0.25) 3.5 0.01 3.38 0.01
* 201420t (B 0.45 0.01 0.05 2.33 0.01 2.28 0.01
2014|113t [A 0.17| (0.53) 0.01 0.06 1.71 0.03 1.68 0.03
2014|113t (B 0.73 0.02 0.1 3.36 0 3.25 0.00
2014435 F15 0.36 0.01 0.06 2.73 0.01 2.66 0.01
201120t (A 3.76 0.18 0.05 0.28 0.01 0.28 0.01
% | 2011]20t |B 3.18 0.02 0.04 0.5 0.09 0.50 0.09
I | 201113t |B 4.32 i 0.09 0.13 0.75 0 0.74 0.00
= | 2011FE48HF5 3.76 0.1 0.08 0.51 0.03 0.51 0.03
D | 2014|20t |A 0.66 0.06 - 0.05 - 3.28 0.01 3.18 0.01
# | 201420t |B 0.63 0.02 0.05 2.25 0.01 2.20 0.01
F | 201413t |A 0.85 - 0.17 0.08 1.64 0.03 1.61 0.03
*3 | 2014(13t |B 1.2 0.04 0.12 3.19 0 3.09 0.00
201443 H)F15 0.83 0.07 0.08 2.59 0.01 2.52 0.01

*1: A= VR AL =P CDT ARV, TRV ANy 7 HEREIIARER. *2: FEEIE. *3: TRl kIS RER S L7 a~ LR H|
HE1IBDOT ARV 7 OREER2T%, FBELO TR FEFT 3 HE LR 4 720 D CO M ED T ARV F L7 b UREO Hh24%
WZFEESWTHERE LT=. Lewis, P; Leming, M; Rasdorf, W: Impact of Engine Idling on Fuel Use and CO, Emissions of Nonroad
Diesel Construction Equipment, JOURNAL OF MANAGEMENT IN ENGINEERING, vol.28, no.1, pp.31-38, 2012. *4: #iiHl
TEDHAL I R b g/kWh THEA, BABIER33%AAR E L CTCO,btg/kg-COTHAR LTz, *5: CO,L'HE B I HIERIRBE (AR
BaRUI-ED%. IRENROL =7 LFRRREDIELRD.
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®-43 BffHT=YD COBHEDT AR TR &Ign LEFDLE.

CO B |74 FU Y /B oHEEE T35
2g/s /s LEFEOHHE
20t74 FU v 2.5
20t7;cft>tj ’ 11.0 022
13t7A Ry > 1.5 024
0.26
13th s L 5.7

K25 DITARI T |, BIOIRBLIOEASITw, BLUweE

Tt1"mI

=—=10.082
m Tatmi + 1 — 1y (Ea22)

BIW
_ 17w o8
Wg = m = U. (Eq23)
ELCHILEOHEMEEFE T L. WAOSTHE ( K-1.8 ) I ARMIEEHT ORI EFEIZHE-SE
THEOWEMZBRLTHEE-48 (2705, YT ANELZITIHI SN WA L2412 TE5.
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(1) NOx
30 ‘
o 3EK
- 25 . U
ES Y 20
u O o B
EE s 15 o o o
';lé = 10 ED':‘D‘:' o o
; g
0 ‘8 —
1980 20?0 2020
Model Year
(3) HC
8 :
W6 o © T
dg
[eT]
R 2
o
o %QOWOE o%§og
0 d >0
1980 2020

2000
Model Year

R O SN DI BN R ADOHIRILE RIS I OAZ L OIISE LARWFZERTEEHEE 4385 5

(2) CO
10
o Xk
8 ° o © L Hf
0
w3 6 ° °
g & °
X o 4 %00 4
R o X0
2 ° 5%, s o
0 Q 00
1980 20?0 2020
Model Year
(4) NOx, CO, HC
100 o NOx
a
W |8 0 CO %
HS 1 b oHC
™ O i
[ ﬂ ;&o
<0.1 BNOX
X o 1/10
R 0.01 @Co +
. 1/10 ©OHC o
0.001 00—
1980 2000 2020
Model Year

H-48 HEIINILOEREHHAREDOEER ( TAHRAADRIEBESTHRIE ). CHEED

NOx (% 4 3Ciik 36 75, CO, 3L ONHC 1% 5 3Tk 39 . LARWFZEET ( L#F ) ORIET 7 HTro
TV ( TARY 7)), BEOZRLL (AEREIE ) | OREMAE G RRL CETHEAHEELZ
fill. +#FD Model Year 133 FH SV CODEEH T ARH DERELT-.

%£-25 OBHMEEHEEOBFRZE-4.9, F-4.10 [ZXKR75. 2014 4 HoO NOx OFET
FHOHEEE O A AHHEOWREE LF]l> T, fho B ATHHIEE TEl-> TV, £ T
FEOHE D> TE, a—NVRRE— DT ARV 7 OREMEZHEHL, 7ARV T ARy 71
BEAMEI DR OATHE THEEL COD DO TR ( HEEENSED ) THD.
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10
O (A%k%E) : RAHEDCO, BB B

B (BELHR) u5l (8 ofFERE
B (BELA) EIFOHFEE

B
i . 0.91%
*é-\ 0.81%
X
EN
oz OfF 0.2t% 0.31%
o -
NOx CcOo NMHC
X-4.9 2011 FHRFNEDRIEME ( 3EDFEY ).
10 r

0 (Bik%) : BRHlfEDCO, HIBEE
B (EELhR) a5l (&) OREE
B (BELA) EIZOHTERE

H 2 DHEH BEg/kg-CO2

0.76% ofF  off & 0.3
- f 0.2%

NOx co NMHC

B-4.10 2014 FRFIEDAEME ( 4 EDFEY ).

Frm—RHO RDE FRBRIZIBWTEA EREBRCOBGIMED 3 (5RO NOx AHEH 47l
TEMEDNHRE ST TS, BB TIESME, BLO AR ONEMELLICH LR T
D HMEZE KEL ERIDZED RN EKEL T, Zo P O TR OENDE 2 HD.
P CIIR-4.11 IR T IS VU CIER S 7 2 BB S CETT, BRLOEEMEZEIES
5. WERFO = VA MU ER-4.12 [ZR T IO EEL TODT2DE-2.9 (P27 )DHBID L
N DU RO I/ NSV, ZOTE TR = P AR LT St CHE T A%
P28 E N B ERBRE IR L TREUR T T HIENRDoT2EE 2 HILD.

HESIE

v HE HE
oy Il I )

K-411 GHESaRNILOFARFEDO [K-412 HEIANILOIVDUR
EHXX. aykJLD1.
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723, 2B ETITHE 2B 1T 515 HakBR O SR (7L NRTC (non-road transient
cycle ) ([ZBIFHTL VU alfindi b b7 R-4.13, B-414 (8T, T DU DRSS LB L e
WT—ED/NSOMLEDR KT DT ARV 7 I S D85 DR D T, BIESIE AT
ZEDORBRIZBITH 7260 ( FUEEE )1 ( B-29 (P27)ZM ) (Titv.

120
100
80
60

40

IV VEER %

20

[0} 500 1000 1500
FFfEl s

X-4.13 NRTC DI EIEREL.

120

%

%

o 500 1000 1500
BFfE s

[X-4.14 NRTC DRILY.

4.3 TUOUDOHHIREMDETE & FRRE.

BATOHEIRFIECHER Lo DU O IR ALY, =PV BEOA ERBEZEHL T
WHTZS, HAMELDL/INSWMEERS>TD. L, HEH T RIZ DWW TiE PEMS ( portable
emissions measurement system ) (ZEDHENTONDINN o722 L2 B ETDHEH LR EEL
D¢ PEMS CTOMIEMAZHFTE T 2ZE0 1L 2 72. PEMS TORIEMIX, BE-45 DI
Frr—REPLHEHEND NOx OREMABLHIEZ KIFIZ EE > THDEDWMERINHD. L
ML, M ORE MRS BB COMMIME ( 72720, COMITHMBELME ) % kE->T
WD, B-4.6 OSCERED NOx T 1.2 fi%, B-4.10 O ARMFFEFTRIE MO NOx D 1.6 5D F
THY, BBLRHEIEL T ThoTz. PM IZOWTH ERINAREGRIESR ( A/ 2—% ) T
HIE L7228, 201 1 4R HHHE, 2014 BB HLEHITIZIFE 0 THY, HHMEZ K& FE->TWz (4
8% A4 (P.108) ).

YL EEZET DL 2014 FHLH] H.0O NOx DIAMIBLHIE C T2 NI TH Y ThHL
PR CED, JEMNE ERBRCORBIEZBEELZ 2014 FHHIHEO NOx (Z2OW T, LATF
DIFEREZHND.

(Z 1) 2011 FFHLUHIE AR

(2 2) 2014 FEHIHIIE A 1 —RH.0 RDE ( real driving emission ) #Hl TOEIVHE LA CF fi
( conformity factor ) Z¥EML TRE. BINOR FAETRBROBSIEL, & LB ToRHIEIC
CF =21 Z R U7 fl2 4 m OMHEE L, [, CF ffi=1.5 5[ X FIF22LELTWHDTIND
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ZUEH.

(B DZBIRT DA, BUEOARILAAME CTHh0o970 08, 2014 AEHHED 10 fFOEIZ72
DRI EREAEICRD. —F, (R DEEIRTD5E, & BRI 2.1 %, £7213 1.5 513
TARBFZEFT CORERERD 1.6 fHITIVVMETH DD, FERMS A THD.

SOIZHEH T ZADIHNZ DDA IR OWTE LT 5. 2014 FRUH A6 355
AITIE, RELOBEMLIAMT SCR THE T 2/RHFE ( BFRITR7V—] ) ZEATLUNERHY,
i B DORF R BN 2 5. A— b LE B OB IO HI ) D B 2l (sl 5 2k
NTERVOTAEBLTND., ZOINTEL DS EHO _FICHEH D AR 28 R L2 I2h 0
WOEBT, ZONRBHE T AD TR TR TERNZ ST ELLZR0 .

L FAARARIZE L T(E2) D CF fli=2.1 ZER L CTEEMZR PR AL 2R EL, TARY
VAN T DOEEEFRCTREST LTS, EHEZEETLELIT L5,

TR O R OB EMITA L n— R EOINCA ERBROMHIEEZ KEL ERAHZEN
PPN SIS O SCHR, B O ARRFFEATOHIE CHER TET-.

BN OB FEITHREBCOMTNEL, & ERBRTOBBIEIC CF fE=2.1 2R UIfHEL TV,
Lt, TNHOBHIEIZIE S T DINCHEH T AR BRI NHZ &1/, Bl 2RO X

ZOMEE FREIDZZEIZRD. AR O FERRENDFE LFELHEE LR R, 23—V RRZ—]
DT ARV TWEOPH EET ARV T ARy 772 U CHRIAT Z M ( HEEMAKRELIARDHIE )
THHE LB TOHHIED 1.6 5THY, 2.1 5% FlEl>TN5.

“HEHI AT A 2014 FRIHIOBENIZh oo TlE, s, HHEEOHSMRAHEZRN TV,

ZOZEEFBRERBO TN CHRHE T2 4R H 5.

I FEOUEICE T H o VU DY AL 2 R-44, BLUER-45 177

R-44 ZRRICVOIUO U BHBRHRESLINOX (g/kWh ).

SE R JBRLOFHAL (5™

TR S BEHT | —Wk4E | ZWREE [20064F |20114F |20144F
ARG (A A (A2 g |BEE | B
WAL PR R

15kWAR i 6.7 5.3 5.3 - - -

15~30kWA T 9.0 6.1 5.8/ - 4.0 4.0
30~60kWA it 13.5 7.8 6.1 6.0 4.0 4.0
60~120kWAH 13.9 8.0 5.4 4.0 3. 3|« 0.84
120kWEL | 14. 0 7.8 5.3 3.6 3. 3%k 0.84

w10 HHNEIC & 5. HARSPSERT L 525705, HEEOKFITE
WO, PFHEPSRKE WEZSFIR LIz, s« IRHIEICCRE=2. 1%
FLUCTHOHEL LA

*20 ZRPEH AT ARRA G S e, ARBIMED IR PEH 7 AR 2 L]
B HDITHONTIFZEME U, AEMICES < “IRGEHAI 2 HER L7z,
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=45 FIFRYEDIU DU HH R IR EAIPM ( g/kWh ).

ok E AT RO AT ()™

TERSH T BEHT | —Wk4E | ZWkBE [20064E |20114F |20144FE
ARKE AT A WA A (3w | BHL [HE
WA R | kbR

15k WA 0.53 0.53 0. 36 - - -

15~ 30kWA T 0.59 0.54 0.42 - 0.03 0. 03
30~60kWA T 0.63 0.50 0.27 - 0.03 0. 03
60~120kWA T 0.45 0.34 0.22 - 0. 02 0.02
120kWLL E 0.41 0.31 0.15 - 0.02 0.02

w10 BUHMEIC £ 5. HAOXDNSCERTE #2505, HEEOKFIZE
BHEEE, PRHENSREVEAZ IR L7z,

%20 FUHMEAS “RPEH T AR A2 RIS 6 DIZHOWTITZEM E L,
HE I EES < “RPEHA 2 ] LTz,

E, B PEOMERICE TS NOx OPEHEIL 4. 3.1 TRAR7-INCT ARV 7 ARy 7%
ERL TR, SEEDHREITIZT ARV 27 Ay 7 HRE DRl SN T, Aom
—RETET ARV Ay T DE BRSO TOHIENE ( FFIRS52] [R53]), K
HIC W T EEZHANTRE T ZEBBETHS.

4.4 BEEWEHAEDLEZIZY FTOHHFRER
4.41 EHEAHE
B FEIC B O UIER OB A S, B-4.15 177 X5IZ[R19][R20], — H IZHEH
SNDNOx, FBLSPM D=y MIOPEHFIE (g/ ==y / H &R T2, Ei3, BB
MRIDOPE R BUFHEALQ; (g / h TSR 1 B 24 7-0 DR AR
h; (h/ B) = IR RN ] /AR AT Vs H 4
TR Tl Z =y MOHER T DR IR TR FTLTZ

E= z Qi hy (Eq.24)

EL, Qi HEFEEW, ( kW ) IZR-44, BLOK-45 O VUHEHREUR e, (g /
kWh ) Z#FUIMHQ; = Wie; ELTWD. AR THEICBIF AW ERIETHZLIRETHLR, B
FRBR OB ERA,; (g/h) SHEFERW,OLD (g / kWh) BLO AR THETOKRENY
BRAL (g/h) POBWi=A,/bELTHAEL TS, Ayld EARTHEEAHE T OO F ik
EFRERL, P DER TP TERG N T2 0 DIREHE B E B 1 5 A, =P;By TRHRE L T2,

FoTQEERIT

Q; = P;B;;b™ e (Eq.25)

L%,

A RIDOWERZDIERIZHT=> T, B ERBRED 20> TR CHEL. =V
VIR T A5 IR SR U R IS LR EHE B BB L TS ATREME RN S 528, AR THETO
B DB B LB CObOHIBAF U EI S CEAL T 2D TByb™ IR EHE T8 5 O B &1L
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LigiheAzel, BT ( UERT ) DA O EM)Or=B, b 123 HL, ¥EHL-.

2511 2=v FOHHERERLBREST

JJr._. “{(‘z 2= kH) e
BB HEH T AR R HRE
THOFER = | EF'J s RBE T R R EER =3
FE: kA 28R | (m)
NO, SPM
Bl T 47048 i 9.700 290 3.1
5.400 220 3.1
3.800 110 3.1
ifif = 1 Hl 18.000 520 2.9
T = 4 10.000 400 2.9
7.000 200 2.9
BET (BEdk, BE) |BL (B, BHE) 8.600 260 3.0
4,800 190 3.0
3.400 100 3.0
EHER T EmER (R 4.400 140 2.4
EmEE (B4 2,500 110 2.4
1.800 71 2.4

X-4.15 NERKIRBEHZETMOBMFIEIE TSP H RELL DO EHERF).

BT ( QOERT ) OHAINFIEOFBAARROT =20t R L Ten 2 &k-46 (TR

§_46 /‘/.
IVSUDER TATEDISBHELLETHEAL TOKESEEE ( Lh'- ™' )
ap 0.044 0.05 0.085 0.089 0.1 0.103 0.108 0.111 0.153 0.17 0.175 0.189
15Kk % 0.103 0.117 0.199 0.209 0.235 0.242 0.253 0.260 0.359 0.399 0.411 0.443

15~ 30kW=K i 0.110 0.124 0.212 0.222 0.249 0.256 0.269 0.276 0.381 0.423 0.436 0.470
30~ 60k 7 0.125 0.142 0.242 0.253 0.285 0.293 0.307 0.316 0.435 0.484 0.498 0.538
60~ 120kW=R i 0.128 0.145 0.247 0.259 0.291 0.299 0.314 0.323 0.445 0.494 0.508 0.549
120kWLL £ 0.129 0.147 0.249 0.261 0.293 0.302 0.316 0.325 0.448 0.498 0.513 0.554

72k, EH5E (P76 ) THRIET D0, REE 2720 DERERAE L COME M\ HpIT 228
Z SR THERRL, —o v arbn—La=yh ECU DIE 5 ICE ENHT P 8 ) LR Y
720D CO P BN BT 2 L% LA IEFTORE M CHERRL, Zhubnb, K2 720 ORREE
HEELT DU NI DI LR MR LT, ZOZ R, RO T AEN, =

RS L= TL— 1, TRbbr P OBGhRN T DU AR O R/INIED T
—ETHHZEEEWT .

442 HEENES -PHAREENEMEE - TP HN
(1) HKgnEs

[V M BR BE 82 R M O B T 15 [RA9IR201CIT bR H, B ESE D=y IO EPER
BEENEHEHIN TN, PEEH AR RICEVE-1.3 DLTHEH AT AD % QUL E A S D
JONTIpoTzDT, TV — AR RERY, PERUE O @S <RI BH DD TIORE
PREESORELIZOW TR
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PMit#DDPF  NOx%f4#MSCR

®-1.3 2014 FHHIZHIELT PM x5 0D DPF & NOx x5 SCR ZHEHL
foESaRILDF ( B ). DPF: Diesel particulate filter, SCR: selective
catalytic reduc-tion ( JR FZIERAYE JLARME ). NOx & N, & H,0 128 ILT 5.

-

FT, SA—nm—F—, NurRy, BILORA—LIL—r DOYERE DmS ORREZEI
OWTHANT, [FA—A—DTRRBEOHME ( NrybsE, HE% ) ob¥nsziiiic#lo
TAZ =y FCIE TELEFED 2D b P E O m S fEE TE OB A ZETEL,
LA T2, RIS RO T2 6D (2[RI B2 JEE D B 0D il 4 oD Bl it ~C fge 8 o0k H 0 A Bl
(2014 FHEH ) (SISO PR E OmSaill~e ( R-47 ~ 412 ).

64



R EROLIEHSNAREDEA AO MM ZRBLOAY L OBF%E  + ARG RHE 4385 &

F-47 HRESSOM#ERRG aYR4—/LO—4 1.3m.

Ezegte  Ave—RE ERE MiE

7E il B S m

2 RILHE 2.42 A
' s

3 RIEEHE 2.495

4570

245,

3 IR 2.565
2011 “EHH

4570

3485

2805
2745
=
::Es
'
T
3
2565
3035

5
610, *

= —
Pt 107 1905 2600 1625
60, ) 6130 :

WA100-7 %AULEERE DOC

3 IR 2.79

2014 -
B 930 \\‘R§:\¥
N § 80 A
g g 46 v g 3

w. E
— g

g8 o [ e 2600 1680 |

60, 6185

WA100-8  f£MLEREEE DOC+SCR
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=-48 % BHIBEHKR/—ILO—4 1.1~16m".

ExZEHR A 7ve—RikE PERE B3]
7E il HEm
3 WA 3.14
2014 4E
|
8
K|y ,,~ B
C A 30’
E
s ¥ [
ZW100-s  f£ALBE3EE DOC+SCR
#-49 IS ESIOHERE o</ vyoRYILFE 0.8m® (FEFE 0.6m°).
EAzEE F7u—RE RS ] i
7E il B HEm
3ERE 2006 AEHLHEI 2.39
3 S
2I&| &
S
Q
3 AL 2.605 '
2011 4EHH / H Ta %
3275 365° ‘ =
PC200-10  #&ALFRIEE DPF
3 WA 2.765
2014 A "
é ~

PC200-11  f&ALEEEEE DPF+SCR
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#£-410 % HIE#/\YIERIIUTE 0.8m3(FEFE 0.6m°).

ExZEHl A 7ve—RikE PERE Ea]
7E il HEm
3 WA 3.02
2014 4E
N
7X200-6 1#%ALEREERE DOC+SCR
=-411 IR ESSOHERE MBEEERT S7TL—rIL—2 25t A
ExzEE A7o—F HEREESS KEm
7E il % (HEE) m
2006 4EH1 1.6 ,
il o ol =
® L E
KR-25H-V;
2011 8 2.1 ; : .
il e X d=-
g :y;/ ——r ]E: = § g
g ' mi| (¢
i — N
KR-25H-V;
2014 4EH1 2.4
il A —
i - ’ ‘a‘ b = N o o 8 § §
g s LEE
— ‘ =
KR-25H-F
R-412 & /&) ST7TL—29L— 25t f.
ExZEHR A 7ve—RiE PEREES B3]
7E il (HEE) m
2014 FEH 1.9

2

GR-250N
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FREE S ORFEL

3.5

33 o O BEAERFEE KA —L0—
£1.2m3

3.1 @

—B—AttR A —J/L A —%X1.3m3

2.9 @

@ BitHA—/LO—%1.1~1.6m3
2.7
£
Y 25 / Q@ BITEMF L /Ny IR TIL
1E < %0.8m3 (F7%0.6m3)

23 o —o—Cit/Sy 7K LHE0.8m3 (F
2.1 < f%0.6m3)
19 ©® @ D#t/Nv 7k LiE0.8m3 (F
%0.6m3)
17 @ WITHMiIFE: ~A—LD
15 © L —> 25t/
5 + + + O~ EftRA =LY L — 25t
T 7 e 7 7 ® FitRA—LsL—>25tBY
53 Ao m] =]
i Lo ! !
- . .
S S .
&l & 5, 3 ) )
E o 0 % 0 0
2 =5 0 % 1 1
R x 6 1 4
#
2 oy 3 , &= 3
# = # ) #
" #l # #
#

X-4.16 B FREHFIEDTSOERE.

RIT, PERE DOmSagiE, PET ADOBIHIFER TEHL TR-4.16 ([ZELH7z. EHBIORE
FERNZIIPERE m S @ <R TOVDEAZHRE TED. LanL, HFEREDO®mSIIA—I—IZX
STREERY, RA—ne—F, BIOFA— LI —OHERE OESIE, BATOHITT
1530 2014 FHUH O T BMRVWMEE /2572, BIATOHN FIETIIPERE O EE% 0.1m HAL
TRIELTWDR, ZOINTHN<GRE T DIEIEREETHY, MEVELR.

(2) B A RREDBERHRE

BEXE B EEE ARE OFFEMI T TR OV T L — 2 EFHHEET VEL, &
-413 DRMTR-414 3t E r—AEL, A (Bliar Yz b ) ICRFEL GRELE.
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#-413 FHEEH.

HH RS
PEH R AL mg/s 1
PEHR O m S m 1,2, 3,4
PERE NS THIAETOKEHERE m 1, 2, 5, 10, 20, 50, 100
JE\ ] JIE 5 1]
PR RENELBRDE5ME, BIOREME 2D
jﬁﬂﬁﬂi}_g ﬂ = R 3
e ( FERRSEMETS ) O 2 A
THH SO ESS m 1.5, 4.0
NI 7T RRE ppm 0
1.91(20°C, latm). & J&IE LB OR % H
NO, V5 kgt | (Hﬂ ﬂ:alm) TH B ‘FFEJ R
e B DHER (2009.7.30) BIHS 42 1285,
FiHlE I ppm
F-4.14 FHET—R.
; w |PERENLT . }
_ PEHIR PR | . JRRL3EK - F I A
T Cwigr | oma |MRETOANBRE g | ms pe
B
1 1m 1m/s:A 1.5m
A 2m
2 B 3m 1m/s:A 1.5m
C 4m 1m
A Im
B 2m 2m
3 5m/s:D 1.5m
C 3m 5m
D1 e dm 10m e ) Oppm
A 1m
B 2m 20m
4 Im/s:A 4.0m
C 3m 50m
D 4m
A Im 100m
B 2m
5 5m/s:D 4.0m
C 3m
D 4m

FHAAERAE-4.17, B-4.18 IZXRT 5. FAEWEDDOEREL, EREMOREIEZEL T
10m LA EEL, HFREOESICESTIHE—ET D 50mETELZ. RICHFRE OmSZ 1m 13K
ICRRELTSGA, PHNEITR KT 23%i8/NMI7eD. LinLAanD, @ikt THP I E4+5
D TZOREFED BN TARD T/ISU,
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0. 005
—_— R EEE Tm
(BE Im/s: KEREE A
0.004 N\ B AR S 1. 5m)
—HREES 2m
(AE 1m/s: REEZEE A
20003 N T B AES 1. 5m)
& —HEREBE 3m
= (RE In/s: KEREE A
2 002 PR E1. 5m)
" ———HREEE 4m
(BAE Tm/s: KEREE A
0. 001 BRI AR &1 5m)
— HREEE 3m
(RFEIm/s: KRREEA
0.000  FEIMEE &4 0m)

10 20 30 40 50
REFRMSDERE (m)

M-417 PFREOESEHHARREDERMBR ( RENSLBIEH-KIREEA).

0. 005
—PREEE 1m
(AZE 5m/s: KRREED
PR EEE1. 5m)

0. 004
—#HKREBET 2m

(BZE 5m/s: KRRERED
PR EEE1.5m)

0.003
=K Ea< Im

(BZE 5m/s: KRRERED
CPRMEE ST 5m)

0. 002
—==-HREST 4m

(BZE 5m/s: KRRERED
PR EEE1. 5m)

TFHfE (ppm)

0. 001
— HRES S 3m
d (JAE 5m/s: KREEED
0. 000 H D FHhAE 4. 0m)
10 20 30 40 50

RERHM>OHERE (m)

M-418 HREOESEHHARREDERMBR ( REMECEIEH-RRKREED).

VL EDOFERRZ S THREOmSIILU T TRELE.
STEP1 2018 EEITHRFES N CODEED B O XE mSOFIIE (Hw) 2HHT2.
STEP2 Huwi ZflAEDOHE Ta=yMIOREFIRE ®S Hy &R ET D,
HAT ( BERT ) OEMTFEOREIRE MSE Hy 2L TRV G ZEIRL, 919
FETT ( FHMEAREARDZEMT ) 1 m BAZLIZELD .

STEP3

Q) T UHA
TV, TV OBGROSEICLSN b, PR AR T, BXUYE

SUHRAEE D SCR OFEHUTID T DU ARIRDYEH T 2t WSS o Z &z kam B4, m b
BIOME FTORF OBERTELTHIENBZHND. P AROFHE TII= P O ERK H
NEFBRALTWDTD, = VU OER I I ORFELELIC O TN, lE AL, BRIEE,
BILOEEZ@ENA L Z—F b TARL TS R R R ER sk H B |, BLOHE
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HH 256 R R AR <2 2R FLHEME> | AV — Ry MIZABRS IV QWD 2 a7 b ik ol
X, DU VUHAEFARD LU B-419 (TP OERK I OWTHIF FikIcRB T
D B CE AL E SR B OHES 2 7 7 7L LIZb D ThD. A — I — 3 Hi
EORERFAE LT E R ) EFIE RGO A— T OER N ENRHY, 2006 LI LD
RETIK T IDEBNHDD, Ny BT IERET L7 m 857,

220
@ RITHIMFE: KA —

z 200 é PN CN LT L —25t5H
J: 180 ——BHRA — LT L —
% 160 25t
R
;{E 140 —o—AttRA =L L —>
" @_—_/'@ =4 4 25t%
120 G—e/e—e
100 o O RATHTFik: /v &
i 2 2 2 + o LF50.8m3 (FiE
. o & o * o 7 0.6m3)
" o 7 1 7 17 ——DHt/Ny & Lk
6 R 1 o 4 A 0.8m3 (Fi%0.6m3)
E & | g | & |
2 N N N
" 8 . & . " . —e—Cit/N v &R g
= & &l L2/ 0.8m3 (F#50.6m3)
#e

®-4.19 BREEBOIV SO HDORESE.

2006 FHLHRT S B LARE Ok R AL A FHR T 210 7o C, BATOEIN FIEOFHHE CTHEMAL
e VUM EFEOFFENTHIELEZLNDN, ZOMMBLT UL 2RO TR 72 E T
WEBEZBNDDT, JFEAZFHRTHEOT P IE LT OB SEIER TERIR L=,

1. BEEWMEEMNEKIR22] ( B@-420 OFROFEDER )

TARTHEOEATHATHLDROTEBLESL TS, Fio,[H EAGHE OF 1IRIEE, 5
QURFEYE, FEIWHLUE (2006 AEHLH] ), 2011 AEHIH, IO 2014 FHHI O H )36
S Tnd ((E-421 ).

EREE

+F
A
{ |1
I‘,
[
i3
;R

b
[

=
*
HEE
Ip
S
[
7
§E

X-420 SZRE. /£)5[R23][R.25][R.22][R.26].
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0 [ 7 a) E(v;l ERER [
FMa—-F i i)
S . s s [ e L 5
[ OO ) (oe)|esm| ) | @) |«
| 1 B
01 FIK—HRERYIL—/%
0101 FIK—¥
012 (863 - PHEH AHEE (81 KIWMEGE) )
030-001 | 3u( 3~ 41) w00 800 |4
060~ 001 6 (6~8) 80 | 140 |
090-001 9 (9 125} 400’ ‘80 | 140 | 4
110-001 1 (10~12) 80 | 140 | 2%
150-001 15 (13~16) 400 |- 80 | 140 | 2%
180~ 001 18 (18~20) 720 | 110 | 180 | 45
210~ 001 21 (24~26) 0! ‘no 180]45
320-001 l 32 (33~37) 110[ 180 | 45
013 [#8 - MHH AGWE (F2RERE)
030-001 | 3tl( 3~ 40) i %
060-001 | 6 (A~ R | I e

X-4.21 ZREWMFIEMROICES.

2. AXEHBRERKEBE—F SFUEAXRRBIOREEE—E[ROI]
F7m—REIE G LT BRI S O W TR AR L TOD— 5. OB B LU
NI TND. AR B IZEFT — X2 &Rl 2.

3. BABRRMHEE 2016[R23] ( ®-4.20 DL ADOHADOEEE )
IR ORI SO AAR D —ER P FLHINTND. O AR TP AT A~

X IRH LS TND.

4.4.3 BEEMEEHAEDERZIZY FTOHHERE

BRI A AL B DR o=y FCOPR R EALZ 4. 4.1 TR ~/=FHEGIETHEL.
BT NE KRBT AR OB T [R19[R20NIFLH SN TODDIE,  HEH AT A% KA,
PR T AR, BEO T RPEH T ARIRILE T THY, T 2006 FEHIH], 2011 4EHH),
BRO 2014 M ABRLLE ( R-415 ). MAADOEORMIT, EBXIRBELIARIERE
HA[R25], BIOTAREIDEREMAEIHRR261ICIVIMEFRL. MENT IZIARFIEAR TR
4 T 5.
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5 4.15(1) A=V DOHHFRHBEHRESS.
TEHEOFER] 2=y k e T A B PeH R RFZEHE
(g/2=v /B) |RES
NOx SPM S (m)
PEHI T ezl HEH AT A Ak R 9,700 290
— WP T A 5k B 5, 400 220 3.1
TIREEH O A X R 3, 800 110
20064F 15 il * 3, 100 130
201 1R 2,900 17 3
20 144 F 730 17
A R I HEH O A Ak gl 18, 000 520
EEsil] — YR HEH T A R R 10, 000 400/ 2.9
—IRPEHR A A kY 7, 000 200
20064 Hil il 4, 300 200
20 1 1453 il 4,100 25 2
20 1443l 1,100 26
Tt T R+ T P A S e SRR 8, 600 260
(B&IR, BEIR) CESRL BEIR) | et 7 % s o 4, 800 190 3.0
—RPER A A kY 3, 400 100
20064 Hil il 2,900 130
20 1 1A=L) 2, 200 14 2
20 144 J5 il 940 16
BT 1L I T HEH R SRkt 5% 4, 400 140
‘(ﬁﬁﬁU%E) YR HEH A ek 2,500 110 2.4
ST s | 1,800 7
— 20064F A il 1,400 75
201 14 H3 1, 300 8 2
20 144 J il 290 7
WEIRETEALE T | BRIRZTEALER  [HEH % e s 7y 11, 000 2.9
—REPEH T A SRR 9,900 .0
_RPEH T A e R 9,600 1
2006545 il 4, 300
20 L 1A=L) 4, 300 2
20144 Bl 1, 300
N=F TN (T R =2 [HEH o % s s 26, 000
L—>r T RGOV VN R |yt o = st 24, 000 2.3
. R A E | 23,0000
2006445 il 9,100 9
201 L4E R 9,100
201 4Kl i -
i o B T Y2 R T P A A R 26, 000
VAT R R e 94, 000 2.3
CIRHEHI T A e SRR 23,0000
2006445 il 9,100 9
201 L4EHR 9,100
20144 Bl - —

0 ZRPEHIT AR O S A a5 L.

TEL ZRHEHT A5k SR LU A B &

FEATINVAFEL QWD IERAFE OfHE.

2. 2= M T MR — i BRI RS L O VU A LRSS OB L L.

3. LU ORI R ASBINL T BB, (), 71 ERER R,

PEA, PREPESUE S AME Ao T BRI, 500 FU CImAEITLI=C &, 35 X R RO S AL FE TR 25
DY % 5 FOHI.
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#41512) Aoy OHHRFRHBELHRESS
THOFEH 2= h BEH A A H PEHEREL RFEHE
(g/z2=v /H) |KREE
NOx SPM = (m)
[ #& T I RNE SR EE [ HEH T A AR 27, 000
— RPEH A A % R 22, 000 2.0
R A kR 22,000
20064 11 il % 8, 200
201 LAE KL 8, 200 2
20 144K ) 7,200
TR - RO [HRAR (77— R | HEH T A Ao SRR 20, 000 2.3
F— AT PEHIEAN | IR PEH T A kb 5 13, 000 2.4
1) IRPEH T A e R 12,000, 2.4
H A — v [20064E 5 fil* 1,700
7 L— 2 TOil 1201 LAEHR ] 1, 600 2
JE B 20 144F 1 i) 620
[AfGHE T |EEESHES BEH A Fet iR 15, 000 2.1
—IRPEH T A SR 9,100 1.9
IRPEH T A et R 6,800, 1.7
20064 15 il % 3, 500
201 1453 1l 3, 200 2
2014435 il 760
PEHI T I o ARV (BRI A ARk R 47, 000 1, 400
(ko) sk — R BEH B A et TR 26, 000 1,100
CIRHEH T AR R 25, 000 980
20064 15 il % 13, 000 560
201 1441 il 12, 000 150
20 144F Al 4, 700 150
> ROV RS [ T A Rk SRR 63, 000 1,900
sk —IRGEH A At R 34, 000 1, 400
—IRPEH T AR R 32, 000 1, 300
20064 1 5] % 19, 000 810
201 1551 il 18, 000 190
2014435 il 7,200 190
Y IRk I YR—24— [ HEH T A AR A 18, 000 2.2
Faob—v g v | IRPEE T AR 15, 000 2.3
T CRPEH T R et 15,000 2.3
200644 iill* 4,700
2011453 1l 4, 500 2
2014413 il 4,100
HhdrseeRE T | M oEfgaE HEH T A Ao R 29, 000 2.3
— RPEH A A R 26, 000 2.3
CRPEH T R et 24,000 2.4
200644 iill* 8, 900
201 LAEHR 8, 700 2
2014413 il 7, 400

*: ZRPEH AT AR B OGEEE T,
wok: “YRHRBEHAIECIE T HEL Qe 200645 B AR I — 5 ICFREL TR, (FERIEYE, IS LT

RS R R TRV TR T DA RN, R L L HOEE R O RE TEHE L. ).
L. RYEH T A R LR E L EATEOR R A TR AR L CODIERRR O,
2. L=y NS DR D — BB AY 2 AR AR IS LU WA IR LI G OBk & L 7=
TS, HLUOHREITHEHEA B INL TR R, ), Fi3E iR o8,

4 REPRE B S

DY B DTS =ROHE .
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4.5 FEHELEERE

REBREED THNCTE 352 8% BHAYEL THEH AT AD2006 B (Bl AT Aot SR R b
WO =R FEHE ), 201 VB, BROR2014FHHNICKHEL CLHEEERLIZGAE D=y
( THE ) BIOHEH T ADJFHAL Z LTz,

9, WISV TH e —RE, BXUOE R OPEMS ( portable emissions measurement
system ) TOREMELENO G B TED LN HGEORRRZFHEL /2. A n—RFNHEOE
¥ AE1TRDE ( real driving emission ) #REROHFE(EITE FEABR TEH B HGMEE K E EH]
STV TR, HEERH O EBLY COREMREITE FRBRCED L BHIEE LA Tz,

I ARMFIEFTIZ 3 DI E A BUHIE & L Uz, HEE T AR Ok B L7p o> T &
{EPINOx, —BE{LIRFECO, BLUNIEAZ L RALKFENMHCO [F51 ( 7ARV 2 )], BEWY
7ol ( BEENME ) JORIEM, 2L RNCT ARV 7 ORI RISHND SCHREICH &SV T,
(i), BEO b LI ORIEMAZ AL TIELEOYE &) ( #FEE ) 2HiLe. [T
HoPeHE ( HBEME ) 13, BETHEL L TOATIMEDIFITEREMR EOETHY, & Lk
OHFIEESTES T2 La2 MR L. AR ORNEMEITE BB Dz, NEEE
TR OFTHALL T DI LT Y TIZRVD, TN ETE KRS/ A CHE AT A B~ %t
JEME B, R EL TRIBIZHEH A A HIR S TUND I L% AT REZ2 FRY BR 52 2 S EAM 1275
FTHZENZYLHIWTL, WIEMESHEHIELL T CHEIEN R TR EE =
PEHREALEL, HEMSRBE D 1665 L7 o 7 — S OMRRILE 0 AR A T L T2l
( FRHESKEDM ) TP OPHIFE N 2% & L. B8 ARSI N O F iR o
R CEAR SO BCFE=2. 12 B4R L 7=

BRI A B D=y FCOJR M OB EERFT L. MEHldbiz>TiL, HE
LD EESORELAL, YERE OESEPEH T AR E ORBERE, = M OREZLEL,
KL DR DORRAFEZEAY, 36 KO DB AT AR 6 S DWW TR~ Tz, HERE D& S
XPE T AR RIC RO @L< R o7y, BRICI R D540 HH2 L0, Pk AD T
A R IE T BN CHHILEEBEL T, L2 ( FHERARKEVH ) THREKRD 0.1m
BN Z 1LOmBALIZRE L. ZHD2RA LT 2006 FBUH] ( HEHA A6 AR D — Ik
S ), 2011 A, RO 2014 FHHNKIISL T EFREEEL7-5HE0=v ] ( FHED
AR ) OPEHFENT AR E LT,

728, MG DO — AR R L TRV & Eh b2 s, BV UIAHE
LTl BEXOTARV T AN T HB B LI -T2 8 TP HIEE K ER D3 EE THD.
L%, B ICHBIRIS LR, BEOTARI I Ay PO EEEEZFHXTCFHIELETDHIL
DL THD.
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E5F BHWNOBR2 - h—RUNFUVRKIZEHRERTERE

51 [FL&IC

PR ADOREIZB T, TADREDOH2LT, =P omiisgl, et &EbHET 5.
F7o, ERREEROPEH T AZBE LI SCIRO 220021, BB IOBEI O - BHO NS T
PR ARSI N T DD H 5. IEMEF TR A TR I U=k A
BFHTENTED. ZZTI, PRI ARE T — & FENTL, B-51 OO A B, BLOED
BIREFIAL T DU E COREDT —40bIRENNE & ( & ) NetRT&szL
EART. SO, BBEWERICOWTOBEEIIRRSD., ZZCOFRHRMN AL i Tk
RV ATHEELENERNEINDOREEITST-bOEMFLLIEH D THAS.

IR, Ava—REOBRENYE SRR 715 B T2 IS D1012[R211IZHVTiE, CORiE
OB AR T D — AR AT RAELTHSN TERY, EETHIEHESN TV, Al

HiE, BHEVE ( Arm—F ) OREIORE OFPITREIEH 2R E 2L BB L CHEOHIH
NIEH Tl o TLEIRARHY, REIT I —R L RTUZETRIEL TWD BE2EZEOR W
ARV

[ cojzE % | 5 D
Co,Eg _.[' MELEEE L}
E

[ B RDIRE m3 ]

4 c
A

[ I YUEEH [@Jj‘j'kw]

K-51 CO.ZEDNAEMENEENERRK.

5. 2 Xk
AR E PR L CHEE T A E LT Uk A A T A v« T — 2 _—Z DB THiZiL

7. DBIIRMAHEINIRIEERE (JST) ORF AN SCGRIE®R ( ELL TR ) @ JDreamll,
J UK Thomson Reuters £1:0> Web of Science £L7-. F7=, ZIHDCHERICFLES - EHE T
IZ web site TABSILTWD RS AFLT-.

Phill Lewis, P.E.lZ North Carolina State University @ H. Christopher Frey 23| L72[R.72134 &
DB OPRE x (liter /h) & CO. (g/h) y OEEFREIKHEL,

y = 2638x (R? =0.9952) (5.1)
DOEBRBPELNT-EE2HEL TOBIRT] ZOMEITERES DNAFKIRI0IL TWOAEIHOHE RS
DOFHUTAK 2624 X 10° g-COW m i AT NELT 2 HIC 5T 5. SHICLITIHTARY
ZNZ & D575 COHEH B DREMIZ DN THIRRTND.

Nonidle Time
p=—on _ (5.2)
Nonidle Time + Idle Time

TEF L7z operational efficiency n ( ZZTITTEh =y | LIX R H. ) LB T2 Rk

76



O R DHESNDIRE N A AO ML EFRBLOAZ D% HARFEHTEENE 4385 &

additional fuel DE|AN, DR EZ AT EIZLTEY, 0.32~0.97 OFPHTHAT DnE 0~0.5 D
P Co3 A9 DN DI A

Nz = —0.41-In(n) — 0.03 (R? = 0.85) (5.3)

LLTCWA. ZOCHRE, BEEREHICOWTH, =R T RIETRENIE TEAHZLEDOHY
I, BEOEBREROT ARV T Ay THERED S R TR DD S E L L TEH TES.

5.3 TAMETOHRIEE
MELZ CODE TMco, g LEMDIEHILREL 2624 X 10° g-CO/m’-si /DI OIREV,;
m3 %
Vo = %
THHTED. Mo LHEKIRERY (m¥/s) & CODIEE oo, (ppm) DHEMEIS LT CO0% i
Pcoz (g/m?) 15

(Eq. 14)

Ccoz2Pco2V
Mo, = | —S02Pcoz” Eq. 3
co2 f 1,000,000 (Ea. 3)

THRE TS, AR T, VEZ VU RSO OHEETHZE ( B-51 @ A ) ([ZXA 57
BREEELTE A RICHO W TR IZEE SV TRETLT-.

&5 1 REAEFEDOLE
HIEEHE HE Tk
—fRHY =R ARRBRET O
I AL SIS E TR

PRBFD I B O
PR SN O
S| O
B b HEE
HADWE  CO. O O
B €0, THC O
(O : &)

5.1 [TRBE O E FIEITOWTEREI O A RE T DH1E, B—R TR, BEIO
ARIFFE CTIRET D 5 R E R EEL R UL O ThD. BREIOT &2 % AT O3 @ T i
HIE T DECIIEE O LR MET /e D, COELREIZITR-5.1 O OB RHLHDT
COLEZ W ETIUTRE ZHE TED. I— R T AETIHRE O i B E 2 HER T O Hl
ENRIFT 208, BERIE EOWE CTHERE O LRAMEIZ/R25. fEETIEIE= YU
TR CHRETS ([ B-51 O A). PERFEOHEEMVIE, =200 2 METHER I Y 45
HANPEHENDEEL, =P DEEEERE (/s), TV OHKED (m?) , BLOHER
R OB ( [A—IREICH]RE ) g 2D
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D
Vp = RE ETG (Eq g)

THETES., ZoHEMITBHEEZE LRV TE/N, Y55 ( EGR: Exhaust Gas
Recirculation ) EAFEZNHEAZZE LW ETIRRERDIEND, ZTNHDEENKEIWILAIZIX
(Eq TR E D B HEEITIE H CTERNWZ T s, JEREB R DIEFE gl X, Bl OREETD
RFEHE IR e D

CCOZ
- __~coz Eqg. 10
o =1/(1 =7 1,000, 000) (Ea. 10)

TRHAETED. BT CiaHso, CisHa, CigHss DO H T RAEAYZ: CisHz DORRBE
C15H32 + 2302 = 15C02 + 16H20

ERETDE 1 = (=23 + 15 + 16) / 158725, CODPEFE D EFRIFHKI 15%, FHIHINTIT 5%
RDT, 1l TR ARTH 1.09, EHT 1.03 FREEICARD, @46, BLOYEKFEIEE: EGR 2 & &L
IRNT T SEI ARG E VR EDBARBFIE DR Tldrg = 1&L7-.

TV REEBORE SHIEL, ECU DIE 5, kot FNAAR—FOIRIEIR, &, IRE)
DR ETTIEDOIRDIEIRINTED (FHRE 4 TUCUREHOAIESZE P28 21 ). £/,
KRR T — R T AT COLIANDRFAL G D CO, 3L THC ( FEAZ U fRALAKTE )

DOREBEETDHH, ZHbiE COLLT 1%L R0 T # kIRl EE BT 5.

®-5.2 1356 2 BTl ~72 2015 FEOREEICHOW T = DU R HHEE LT BER T &
VplZEE SR Vo p ) & T I L 72 R B ISR B Vo ) ORISR Z BIRL72b D T s, 1R
OB DOENL X 10°m? 1%, X1031 ( UybL ), BEPml( IWIvbL ) IS T5. B-5.20
ARV p B Vo m I CHATR TS,

72E, FEFHILDMEMITIR R DIROEAETITE A2 52L0, FIFICksTEE B
BRCRETE 10 20% 2 AR MBS 72 D 28 b A SV TEY ( SCIEIR27] ), %7 L Vonmd Wi pdh
HEAEIZIT W EX RS20,

TP EERE L COMEE
THREZMNETE S |

% 6

l w y=1.1037x-0.842
= E R=0.967
34 [

ot 4

& &

g < 2

2 #n

A

0 2 4 6
TV VEERED OHEL T2
HAREBIC & 2EHDRE
X 10%m3/s (ml/s)

X-52 HELBRREICLIMBLRAL-BRREICKINRE.

78



Oom R DHESNDIRE N RN AO ML EHBLOAZ D% HATFEHTEENE 4385 5

WEBH BRI E N SRR 720D COMRH RO BIRA AL ( E-53 ). BY)
(kW) I3, ECU = VU EsgEb Ly (Wl ), BEOBEIE 1= 0330035,
CODHEH BT Lit O E DRI L. B-5.2 TOMBARRA THLHZLND, LLTFD
RN TED.

“ECU D HINZ B S<ER BB EO AT KO TIRIE —E.

B D% EE CODSETHITTES (B-51DC).

CO,ZRAEY NILH

& HERETES !
@ g5
]
E y=0.2104x é’
= 10 R = 0.9943
B
S
Qs ©
% n=>55
L
0 20 40 60 80
1 O R FIE kw

X-53 EfHé& COAFHEDBRIELE.

-5.4 |3-5.3 B VERIHEHR LB A 8) /), #iffha = 2 misg bR Lo & CaH A
L7eREL LT D THD (PIXS T —FDYE,EIL6 7 —XDH). ). #1), BLOREILK
SVIEICTEAT), T72b L ( BLEENE ), THRHI-FHAZ ( ERENE ) ), THEHI ( 32E¥ )],
(Bt ( TARYLZ )7y, RT—F— R — R LD KX\ ME A R X5, Hiu |2 fil
NDZEDIRN B0 ( BERENME ) A3 THEHI ( BE¥E I JOVBEN IR REL RS ToDIX TS
Toh-olz. BRELT, MEOAL—RPB LI RS, 7 — 2O, BIONHEO/FE) O E
o p X — (HED 2 FITHA] ) DRENIENEZLND. ZOZEND, L FE=THILT.

« 308 JEE 72 35 P D I SO 3 B D IR B ELZ S B LT- = L B — D A AR B BB O R EZ .

- R&EZ N OECHIERET, NS ) D@ s EE LS IRERE F 23D 720 .

E, TOERBRETEBEBRTHLN, B-55 13+ T AR ORE ORI AT 5HEEE
[R22JIZFREHE STV 7Ry (IETa~L ) 1IZOWTC, Bz Ay MUBEA SR V' m’
( ZZCO VITHERRE V &IXRR5. ), MEhatRE I P kW L Vo P/ VLT v kL
72D ThD. ZOXETIEFEEST-VORE LkWh 13RO K ESIZIHR 0 —EH 3L
SNTWDLOT, ftshE L RO E BT DL A2 D, ZOT —HDbITR IR A
U CHEHIE A IO B IR B T B D 7o e D EHEE CT& 5. FTo, v m—RNETIIM#HIV S &
KEE ( HHDEHEE O R TIEARV. ) Ol BSREHEE IR R 13 DD LA BN
SITWD ( SCHRBIIRS54] ). miRIZ/e DL KURGTANHEE D 2 e CTHINT 54 m— N B LR
B CIT BRI S0, 7 — 2O RBE, 3 JONHEO /BN O IEB) = /L — [T D
2 FIZHHIT DO TINGOEE T R LF — N PERL 2 AURIREHE B DR R ER DB 2 LD,
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Men Ll () 138hHK!

EXsL Pﬁbb
P IBHITE A 1 R
Rt ‘
5
z E IEHITE 4 0
S N . 00
= AP IR
e
% « P iR Al
= p 154
x _ E #md1
@
%
S
S
i’éﬂ 0
20 40 60

HHOFEFHEE kw
X-54 EERDOBHEREDREE. P: N\U—ELE—K, —DOD
TayML 5 T —XOYHE. B AREESLT—F, —oDTayMNI 6
F—2DI-E.

250 —— +I8BHE LA SKREEEE

- 5 EARBIEI T (HEE)
—~ 3 200 |3
£ = &
~
= R 150 |o-
>~ 3 0.
TR 100 @0-.0.... Q.09 .
- % ...... Fe)
< & go | y=12513x°12

- R2=0.9327

0
0 2

4 6
BENTy FRE (L) v (md)

®-55 N\YIRIDRESELELDEA.

BT, KOFEMZRE AT S CTED A TLE. 5.6 X THIIC — A DAL —F TiEERD
fEMe A TELR, ), BROEEH A LS B OREE THD. BT TR - FHA A
( BEEENE ) ), BROTHRAI ( ¥ I ERRDGICITo7h, WEMIL —EOBEE A
RUCAR LU, BT TR LR Bl SR E Vg m ) & T2 DU RS B HEE LT Bk
S B F SR E Vo p 2 R-5. 2 DR THIIEL72b D &0 FE L7z, #h ok FEAE (/2
B ) EREWVIEICTELR), ), R0 &0/ (1s) ORE (£TF ) bRICERIC
pol- BIEICELEER (AL ) ZREWIEICIEEe) ), TELE], @ L7, BE
( AF ) bRIUIEIZZ2 o7, 8572 RE R EIEITRE O T IS CEHZED R T
=T

78, ZOWEITRITHZ2—BITHY, [MAZEREFMICLVRRDFER LD ML DD, £
7o, B 72 B E NI REM 2 B UREL O B B KEWAS, 1 [HH7VD & (m) 2 R&ET
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DRt HZ L, BE - IREBPIHSNDZ L, BRMEROIZD D LIHRPLY 2R TE D
LFICHETAIENNELE X TND.

[=2)
o

By H D EFRE B
(kw)

o 8 &

I
B (s)

- 888

I

1 3l
= © 7 e
2N AN
—_ 4 —_ 2
= =
i E £ o
e @ 2 g ""E 1
Mo — 0
v 3l 2 1 i &
% & ® E & »
k: RBEA. 5 RBHE k: REEA. 5 AREE

X-5.6 ENEAERIDAEMED—H

HE  BEMHMORE EDOLLE

BOR DR D ECU OfF S IZITREES O T — 2N E N TERY, 2—F =]
REZRRE SRR ESALTCVD. ECU OB — 25 TG T 52N TE NSO T, 22— —
T OBREFHCOREEE T — R R"F A ( RBFECORERE ) TOREME L
( ®-5.7). 2017 FE IR EEZFZR LD TIOFREICIDL DL DU Al HHEE
LIz HER I ORI TOHEEMEL, 2018 FE T VU AN OOREEEOHRELTZ. ED
HIEE DS EAB IO DL ED TIFARDS, 22— — [\ OBRE G CORIEME BEE A 7a LTz
S T, = ORENZE B2, T 1, BLOEHE 2 Tk 20%REOFRENAET
7-.

20
s b
D‘EH/ I
i 10 |
= [
o F
R P = N P
g 59 i b CI
e Ty u # oo
aig W w ok i nd
oo N e rF o+ v oK = o=
=i Bz H i r ik ® o= =
E B RO B oo R
L e B #m m i ooy ¥
[EIR— B s - = o 2 = R
= 8 =5 s 4 g 2 RO
~ — = a2 < ™ ]
=y o oo & B B g ox

(-5.7 EFEWOL—Y—RITOREETEN—RUNSFUREGIT) DREEED
LB it AL EFIO L ( Uvbb ) ELT.
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5.4 F&H

LATRIZToinotezly, 1822, TVE], BIOTRE | 2k ~25.

PE AT AR TE DDA DUFAN D SCRRA TR AL TLUL F D ZEn b7,
1) R ORENL CODMIEITL DI —R T AETHRIE TEA.

AR CRIE LT HEH T AD T — 2% 38T L CLL F O Z e b7z,
2) UV UEEREODHEE LT HERE R L COJREN DR EZHEE T HZENATRETHY, HiE
FIENTELZ ), HE#E ], BEOTFE0N | L RBARDZEICLDRE OEWE, RE ORI
TS,
3) B ( ECU DT —ZnbOEHEME ) 1%, BEORFICILTIRE—E.
4) #7) ( ECUDOT —#DHDFHHEE ) & COHEH EDERREFORERILRE 0.99 72D T
COFEH ETE DL FAHEE TED.

IRE DHETERE RO DLL T DB LEAAT o7,
5) ZEfi CHUIENCARALDZ L D772 B 1 ( HERENE ) DR E D3 ET - JRHIFE OO B EL R
FRELL ETHHTEND, HEORWEMEITRE DS REWVEMEIRL, 18758 B oo Ji] od & o
HODEIEIZ A B L7e s pVF — OV TR B O RPN RENE TR Iz, I KRER D
IRHIESEE, S22 1O @ EEEIOB RN & VDI ETRILT-.

LU IR BT B B EVE OB E SRR IT DOV TR 5.
6) AWFTETIE, HELESROWEEZ EHEL20, BEFHIFTIR 2 H L7723, JISD1012
B B H R 2 R B FIER21I0 8 E, BL AR O Pkt T AR E > AT A PEMS
( portable emissions measurement system ) |ZHEHE I TS CODIR DR E AL, FEHTIEIR
A #R578T T NDIR ( nondispersive infrared analyzer ) CTHho. W3 b @i féss THY, BRE D
ffi 5 M Ex BHHET D58 1T LN CODIRE IR ET/eD. LnL, WD DHE
BEERA— DI B DR Z LD, RBFFEO I ER 2D EREE O COZ [l 1 72T
N TR I E ATRE e BT RO A EN TEARh o7, RBFREL CREIC AR 35
S TD NOX F21E O, DY OF —F2EHL, 02 IREND COAREAHEE T 52N
AOND. A& POITHBEIE ( Arr—R ) (IS 0D Yra=7o NOx 4% 0,
BRELHECTELDOT CORELZFHETIIENARETHLEOEAEWZIE W, BEIZHH#KO
Oz DORIEMNGFHF LT COHEH RN ERE D A BB R EE & CHIEL 72 COHE L
2~3% C—ET LI EEMERUI-RHINHE S TWIRE0]. REWED T VT AAST 4
X, B ORI EEBIUE BRI ZENTEL DU OEMFIZLD FHEY THA
9.
7) HERU A = B O E TR T 27 EICBIL T, BIEEEORIE H1EEL T CAN
DOF —HuH—I2LD ECU OF —& B, K Hickd ik, T2l BIOYE
BN L DMERRZR LT, UL, 502075 SECHIE "l fe/e F LT M E CElenoT-. BEICEE
AR SN QOB R AZ R BEOE VT OIEH FIELE D, 5% T2ER1IHHLES
ZTW5. Bk B SIIMAZ2 L BT P ORI S T DD TIEHEIED &
WE DI RA2WeEne, Fra—REOPEH T ADRE TIEEA ST ( FEHIR52] ) .
TAPCVTAAZT 41, B OREEZRIUAE BER B ITWHZENTELT VU DOHHE
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XD A THAD.

BRI HONTIRAS,
8) ECU OIRBHE S DT — 2% BAF 3 2 1A TIREHE I EOFHEE A 155 H1E THHDIZHL T,
T =R 3T AGEITIREHME T R D FERRARE T2 HETHY, BREHE ] 8O EfE L RO
BECHETLIHEORBFEFELL TORBREILT RNTZEN5EE X TWDH. Frr—REOMRK
R EITREL O BEE T D IE TR —RUNRTUAETITO TS, AR TIRET
DA, BB BEOHEROEEZIN L4 20 ER e, EOLIeT Vv THRE A HIE
CTELRAEERSH LD T, P ORBEMEES L, ok, BEFMEEZ T\b. Fonm
—RHETIEEFD 02 Y OREMIZIEE SN Tpo<KD E LTI L0 EE 72 N T AT T 54E
1T IECTRENEE &NV 72720 LD T EAT > T FHHIH H DR 511,

78, B TN RN 22BL (BERENE ) OBRBERREWEDF I, B)
TEDMREENZFE B LTRE S R D720, AN O J7 03 NS TH FRIC I n Y —EE P TED
HEE RS 2 H TR ELRHEEZ TN,
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FOE FLH

T CABREED EEILFITONTELDD.
6.1 EfEL-Z&

AR TIE, B O PR AT A2 5 SCRFAE, JIE, BEROMIEEOMNT 21T
o7z,

SCERFAEIZ BT, A D EEHEN A E R EO KRG RME, BLOH (L
EREOREDREITAOPEFHIZIEL, ZNHOREMIC DN TEDELDDHEEHIZCHRE
ﬁx%ﬂ?i’ﬂé’m’fwﬁ%%ﬂm Pe A AO B IO & (g kW-h ) | ETCOLED Pk &
(g kg-CO: ) |DWBERZHEL. SHICA L m—RELFEEEICH =R T A ETRENE
E%(E”KET%%)_E%% ATz

HIEIZBWTIE, 2015 4D 2018 AR ETO 4 AERNTHIES 2L 7T BOPEH A 2% 7 —
VB HARAN R FTIR CHIEL-. JET 2~ 7 5095 3 B1E 2011 FBLHIT RS
U7-FfE (R FIRPAGE et SCR ( Selective Catalytic Reduction ) FE#E#H: ) LU, 4 B
2014 FEJRANT RS U/ FSFE (SCR #5# ) &L72.2015 A7, LU 2016 AL 1L E oz ik
R A L 72 450F C SCR EHEH DML 2~V | BT ( TARV 2 ), TETT), T
SU ( BEEE )1, HEE-BOAZ ( BEEENE ) 1, BIOTEAI ( 5% I OEEOHIIEZ
{To72. 2017 AL SCR 5 LI a~UL 2 B CIEHE ), BIO7ebL ( ALEEIME )
DOMPFEZEAT, 2018 FJE X SCR FEFEHOITET =a~L 2 f, BLO SCR #E#DOMIET a1 2
BT, BEO7ZRBL ( BUREE ) OREEIT-T2.

B EMEOFRNTIZI T, 2015 45, BLUN2016 FE ORI EMIZIE ST, [FHEMER X
FboMEE T o7, BEMGLT2EIEA TF ), BIO B o “FEEEL, WEHEE
COt DN E TR THZLT, (1) TE ) AVDSUEFE Y-V OPEHEN LV ENE | L8 )
MRESFEE Y VOPEH EDVNSWENME | ORIEMHEAGEDN DL, (2) HERE & O ERRE

DEEE I CEH L, ) WELF ORI <70, WEIZE T HEEOM LTI OEE O
TR AREN 2B ECRIENE R TELZEEFHONILE. o 6 BIXfHEILLTHIE HiE
THIELTZ. 2018 FEITRIEMAE LD ELH T, BRI AZONWTUIA L m— R B O kL
gL, R A DHE N SIVDIR E D R ANt T D Hf B LB R DT =7 Ok Tl %
1To70. HHIR RO T AW IR RS LOBIHNE S bk L, BREER ARG O TN & 3
HZEAHBELT, 2006 FEHLH (PR A RB SR O =R EEHE ), 2011 R, X
O 2014 AFHIHNZ RS L T LHEAEM LIS G 02=y N ( &FEO THR] ) OPEHFEALE

RELIZ. IHIT CODREMENOIRENE B EA 7R LT

6.2 #F-%GHE

UUTDOZENDINT-.
-+ SCR M CIE, ZHRMY NOx, —E{bikFE CO, FEAZ L RALKFE NMHC, A% CHa,
BIOHERREEFRE N0 DD, NoO DAENHDO/NSW T Kb B O REW 7251 | OFEH
& ( g/kg-CO: ) 23%h 7= ( K-2.31[P.40] ).
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C RBEBRATALL TOAZ Y CHOY =T, 27 H T 0.1 %Al CTHY, HERbEFR N.O DV
=7 1%, SCR FEHE#H H 3 BDOFHT 0.45% ThHh o727, SCR E#H 4 B DT T 2.7%E 7277
SCR & HL.D 2.7%1%, NiEZHEITT D SCR MWD T 4 —E/VH 5 5O THERIED K15 2.9% L [F]
FRETHo7- ( K-2.32[P.40] ).

© RO T ADH D, SCR IEHHEDOL =T IE, KO, 2014 FEOPEHD ZH
KIS BAZF TSNS EFLAEND 2026 FEAT 81%EHEEL, ZORFFUIZBWTRE R ALL
TOFILER DL =715 2.7% X 81% = 2.3% THY, CODE &\ HaH 7 5 Ldge itk D8k
D COD[ENFR L 1000 17 tX2.3%=23 7 t [THE T HEHEE LT (3.4[P.49]).

« PEHA AR OxF G725 TODBNOX, CO, BEUNMHCO BRI IEHIN /=m0 T
O EIL, = VU HEOR ERBRICIOBHIESIE S T LA SCEE, BEOTARFIERT
HITEM DM ST TR TE7= (4.2.2[P.54], 42.3[P.55] ).

o R A m—RHEEFRIRRIC T — R T RETERENE B4 E CT&5 (5.2[P.76]).

s UV VAERENOHEE LR R CORE DR EMMNMOREIEE B2 ETED
(5.3[P.77]).

6.3 MREDERA

AHFFETIFLNIZ N BAZIE SO T HREZ RN ARE F k-HE 2~ (OO OT
—ZULEET ) 1( £H8% ABIPA11]) ZEVELDT-. MBI TOREN RN ADORIE, MhAFHOHE
HAHAREDBEICETHIEEHFHL NS, IREBHRETALL TCOMMBILESR, BLUORAY
DY TITOWTORGLIL, S, BLOGMCTRIELIM, FiliRiE, BLOTERERE
~NERERR L. 5%, BURHIMOS BTG T 222 WL T, 2006 FHLHIL 2011 451
Hl, BLO 2014 FERHNHIEL T THEEMLZHAO2=y Ny ( £ TR ) Ok
JREANL (4.43[P.72] ) IFBREEREFMOEINFIE ( ~==7/L )IR19][R20] DLEITE T
HIEEMFFLTWD, Fiz, BREMOPEH T ANRETEHEEICH I L TNDLZE (B-
48[P.58]) # %< DIFNMDH—BIL72 UL ERBRKENEE 2 TND,

6.4 RZE

EFRR il 2 A oL B ARIZBN TS, 5%, T P A/l MR 73 TOHE
HADOWE, BLOBIH], 2RECITIRENRATAOHEIRCEROWE, FBIOHIHILEINE
DM S VORI TR ETNHILITRDTHA). RGNS EIZSNDLI L+ 2.

LIF, BRSO RIZOWTOREZR D, BB O T RIS 3 D BALIC D
WTIEERNCT ARV T Ay T BB LW RM ( KRED ) OBETRELL. Fi,
AT DY T 25 RICARIHE OIS 5 A TWD, 5%, TARV T AR T ORIFLES IZHTTZ
(ZRLHFI RIS LT 2~ T F T EIE T DT E ThHD. BUE, BB OBREIORNE Tk,
FHEMEE U COBRBIE S &, F2ITFERE L L TORRE O &2 HIE R E 25150 “FE T
BB, Aru—RETEBELRE ST LBV —RNRTRETHD. RKFERRP T —
AN 2T o AET D SEBAAR O RRFe I E T7 15D B BA FE O AL DRGSR 35 2 L 1%
T5%. SHITHEORWEMNEL R EUTIRE IR E SN IR 2.
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AWFIEIT EARMTEFTICEEE L TR ( ~20144EFF ) |, BPATIEZ ( 20154EFE ) @
A GIEHNTIEMMLIZH DO THY, HIEHED FERSILFIE > TSN ZH D TH
5. E, BIOWIEMEORNT - BRI W, RFEAFEE F L O A ENLBREIAFZEFT O It
FEFEHIREA B HER, WL REREFTOIIABIIR, KK FORFOLRELK, 25N
A BB IO IR — RIS TS AWl e, E e, WM 75?3Ftﬁﬁxiﬁﬂ%ﬂ®ﬂi%ﬁ
A OW LT~ — RS0 = EIERICHBUR W20, Z2ofl, [TERIRE, 7
BN RIS ¥EBIR OB DO P T AT 2BUR, BROEANCE T AHBoREZ W72 Ve,
RO ICH B A £ TD.
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A1 EER
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Giae

=1

e

Repw = Mg / W

(Eq.1)

Ropw @ fEHFEILOPEHE (g/kWh), Mg : HEH

HADERE (g), W : {LFEE (kWh)

_ CepcV
Mg = f 1,000,000 dt

(Eq.2)

Co : PEMHADPEE (ppm), pg : PRETADHE
FE (g/m?), V : BERIRE (m?/s), t: FF (s)

CcozPco2V
Mg, = | 222222 g¢
coz f 1,000,000

(Eq.3)

MCOZ: CO: @E% ( g ), CC02: CO: @]}%};‘F

(ppm), pcoz: CO:DHESE (g/m?)

1000 - 3600 3600

(Eq.4)

Rg : =V mlEEER (/s), Tg : MVZ(N-m)

RGpCOZ = Mg / Mco>

(Ea.5)

Ropcoz : COEH BHOPEH & (g / kg-CO: ),

MCOZ COZ@% (kg)

Re gpcoz = J Cadt / [ Ceopdt

(Eq.6)

RC,GpCOZ : CO2{)%};€I:|:@§FIEH%, Ccoz C02®/’%

J£ (ppm)

Rgpcoz = 1,000 - Re_gpcoz * PG /Pcoz

(Ea.7)

Pcoz : CODHE (g/m?)

Repw _ Mcoz _ 1

k —
RGpCOZ W n

(Eq.8)

k ALFEEROEHERESE COLLOYEHEDE, 1 -
TV OB, m o @O COHEH AT
( kg/kWh ). 0.0687 kg//MJ (B#5i44 web site o
i) ZIMNL CHMEEHR T NIE, m=
0.24732 kg/kWh.

D
Vo =Rp51g

(Eq.9)

Vp @ TUVVEIEENOLHEE LI e O R
. (m?/s). 2 B THER RIS S 351 AHHEH
SNBEE, D@ TV rOPERE (mP), 1 ¢
PER W R O ERE L (R — IR ISR . 1) =
HEEMILBEGZ B U2 ETl/D, PR EEeR
EGR ( exhaust gas recirculation ) S{AFEZ)HEEE
LRI e TR ERD.

Ccoz

=1/(1 — . ——502
"6 = 1/Q =7 7550000

)

(Eq.10)

p o BETH OO BRBE T ORRIE N R B K Sy
Ci14H30, C1sH3z, Ci6H34 D9 H HRABAY 72 CisHzo DR
BELX C1sH32+2302=15CO0-+16H20 ZARE T D&

e =(-23+15+16) /15 .

(Eq.11)

CODHEPE D LERRIFH 15%, TFHIHNTIT 5%
DT, 1613 ATH 1.09, FHT 1.03 FREIZ2D
2, PERFEER EGR 2ZJELRN T 7 ILITAREN
BNIRZEDDrg = 1E LT
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FHEX H5 ik
RNZO_GWP (Eq12) RNZO,GWP’ RCH4—7GWP : (E%iﬁ%ﬁx&bf@ NZO,
~ Ko * Mo - 100 BLO CH:DY =7 ( relative contribution to GHG
" (Mcoz + Knzo - Mo + Kcna - Mcna) emissions ( COz-equivalent ) ) (%), Kn20, Kcua® N
5N I A1 A K EIN S
( R B HEH S 2 SR A 2 0, BLV CH.D HERIRIZAL AR AL, AFH LTI
i Knzo = 298, Kcug = 250727, B7po iz H
% CO2, N0, 5 XT8N CH. 0 3 il & 7/ N0 cH
LTWD RS 5.
L7=3a0R)
Rcua_gwp (Eq.13)
_ Kcna * Mcua - 100
(Mcoz + Knzo - Mnzo + Kcua * Mcna)
( B D SN D IRER T A
% CO:,N:0, BEL U CH. D 3 fliH & A 70
L7=3a0R)
Mcos (Eq.14)  Vy: BMOKE m?
Voil = 2624 x 10°
o Cy: ZERE. o e EOEMERZ, R: Y&
Cy ==-100 (Eq.15)
R DI-LIE.
|1 Rs| 100 (Eq.16)  ep : 727 (%), Rg: #EEEXE T EM, Ry B
ep=|1——=|"
’ Ry &7 Uiz IR A,
I a) s (Ea1?) e RHEMOVEHOHEEMOFEZE, t(n—1,a/2):
ee=tn—1,-)—
‘ 2°\n AF 2 —F UMD USFOLOE, n: o T A, a:
fEIREE (95%IEHEXMDEEIL 0.05), s2: AfF
THK.
Pli—e<u<i—e}=1-a (Eq.18) P: W3R, x: YUV, w FAERI D),
e (Eq.19) e REZEE (%)
e, =—-100
x
R _ GSCR (quo) RG_SCR: SCR T%%ii?ﬁ‘%@ﬁ?lﬂﬁ%@%ﬂé\ GSCR:
GSR T Goor + Gy gen SCR #MEDOPEH A ADIEL, Gy gop? SCR HHE
P FHEOPEHT ADIRE, Ngcg: SCR FEHLH DRI
- Nscr - Pscr \
-+ Nscr " Pscr + Nge ser " P scr B, Psr: SR #H IO E H ) 0 T8,
Ny ger® SCRIFFSMADIALL, Py p: SCRIE
21,944 — 74 (Eq.21)

R =—" " ° —g19
GSCR ™ 91,944 + 5,214 %

PRI O TERS ) D).
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=}

k=2

wy, wg R OB T ADT T ARY 7 (1d
ing) |, BLO75L (Grading) | OHEHEDOF 5
. o TARV TR OB S, ry=027LL1
72 Tt [TARV T 1 eI B L | ORI S 720D
PEHH B, 1y = 0248072, EEREBOENE
ETARN T ET ARV 7 LIS OB S D K EWE)
R0, BhoREVEECOPM AT A EE
7B L I OEECOREE TRESETELET
DY T AEEHETE 3D HHCHEA.

E: —HICHEHENA NOx, BLOSPM O HEHR
3 (g/==vb/B ), Qi FEERHEM i DHEHIREL
JREANT (g/h), hy: s 1 B Y4720 OFEHEEREF
] (= R E SRR IR ] /A7 AT Vs 2K )

A= s
Tym (Eq.22)
w=—o>m  _ 0082
Tumi+1— Ty
1—7y (Eq.23)
c=—H  =0918
Tumi+1—Ty
(Eq.24)
E= Z Qi hy
7
Qi = Pl'Brib_lei (EC|25)

P = VU DERMET] (KW), By EREH
TOOBENEEE (g/kWh), b: RENHE R (g
/h) HEFERW,(KkWh)DH (g/kW), ¢: T
VR BUR AL ( g/ kWh ) .
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Oom R DHESNDIRE NN AO ML EFRBLOAZ D% HARFEHTEENE 4385 5

F-A22 BIEDOBIRE1 ( 2015 FF ).

. SRTORRT— X
| = %] .
i Cold . . FAIARE | #8 T I 2K IE (FE%)
— | 8y EE 12 No. BIER
| . start 7 7
By b o3l 5E | 5B | 2E | AR
hPa °C % m/s
A [P [MAX 1 CASE1 1| 10/20] 11:26] 11:31]1011.9] 21.1 74 1.6
A P MAX E1T CASE1 2| 10/20| 11:31| 11:36|1011.9 21.1 74 1.6
A P MAX Hol 1&#HE |CASE1 3| 10/20| 11:38| 11:48|1011.9 21.1 74 1.6
A P MAX JEH CASE1 4| 10/20| 11:50| 11:54|1011.9 21.1 74 1.6
A [P [MAX REIRE A H 5% |CASEL 5| 10/20[ 11:55] 12:00] 1011.9] 21.1 74 1.6
A |E [MAX i CASE?2 1| 10/20] 13:58] 14:03]1010.2] 22.2 61 1.8
A |E [MAX E1T CASE?2 2| 10/20] 14:03] 14:08]/1009.8] 22.7 60 2.6
A |E [MAX 5L 5%t [CASE2 3| 10/20[ 14:09] 14:21]1009.8] 22.7 60 2.6
A E MAX JEH! CASE2 4| 10/20| 14:24| 14:28|1009.8 22.7 60 2.6
A E MAX JEHITE A A B f&f#t |CASE2 5| 10/20| 14:30| 14:35|1009.8 22.7 60 2.6
B P MAX (S CASE3 1| 10/21 9:55| 10:05| 1017.9 17 70 3.6
B P MAX EAT CASE3 2| 10/21| 10:05| 10:10| 1018 16.5 69 4.8
B [P [MAX B L %t |CASE3 3| 10/21] 10:11] 10:28] 1018] 16.5 69 4.8
B P MAX EHI CASE3 4| 10/21| 10:29| 10:31| 1018 16.5 69 4.8
B P MAX JEBITE Ao A 1&#t |CASE3 5| 10/21| 10:37| 10:40| 1018 16.5 69 4.8
B E MAX (S CASE4 1| 10/21| 10:54| 11:03| 1018 16.5 69 4.8
B E MAX E1T CASE4 2| 10/21| 11:03| 11:08|1018.1 17.2 63 3.8
B |E [MAX oL %% |CASE4 3] 10/21] 11:09] 11:29[1018.1] 17.2 63 3.8
B |E [MAX R CASE4 4| 10/21] 11:31] 11:33[1018.1] 17.2 63 3.8
B |E [MAX EEIRE A H &% |CASE4 5| 10/21] 11:35] 11:38]1018.1] 17.2 63 3.8
C P MAX [GR CASE6 1| 10/22 9:51 9:59( 1015.8 17.9 72 1.5
C P MAX E1T CASE6 2| 10/22 9:59| 10:06| 1015.8 17.9 72 1.5
C P MAX Hol i&#t |CASE6 3| 10/22| 10:09| 10:23|1015.9 18.7 67 2.8
C [P [MAX el CASE6 4] 10/22] 10:24] 10:28[1015.9] 187 67 2.8
C [P [MAX REIRE A H %% |CASE6 5| 10/22| 10:31] 10:37]1015.9] 187 67 2.8
C E MAX (613 CASE7 1| 10/22| 10:50| 10:55|1015.9 18.7 67 2.8
C E MAX E1T CASE7 2| 10/22| 10:55| 11:01|1015.9 18.7 67 2.8
C E MAX ol 1&#t |CASE7 3| 10/22| 11:02| 11:15|1015.6 18.8 72 3.1
C E MAX JEH CASE7 4| 10/22| 11:16| 11:20|1015.6 18.8 72 3.1
C E MAX TR HE A oA f&#t |CASE7 5| 10/22| 11:22| 11:26|1015.6 18.8 72 3.1
A |E [MAX i CASES8 1| 1/20] 14:57| 15:01] 1005.3 6.7 56 4.2
A E MAX E1T CASES8 2| 1/20| 15:01| 15:05| 1006 6.6 56 5.1
A E MAX Eol 1% |CASES 3| 1/20| 15:05| 15:14| 1006 6.6 56 5.1
A E MAX JEHI CASES 4| 1/20| 15:15| 15:18| 1006 6.6 56 5.1
A E MAX TEEIE A A B i&#t |CASES 5| 1/20| 15:19| 15:23| 1006 6.6 56 5.1
B P MAX (S CASE9 1| 1/21| 11:22| 11:25|1015.1 7.8 34 4.5
B [P [MAX E1T CASE9 2| 1/21] 11:25] 11:29]1015.1 7.8 34 45
B [P [MAX oL 5%t [CASE9 3| 1/21] 11:30] 11:40]1015.1 7.8 34 45
B [P [MAX ] CASE9 4| 1721 11:41] 11:43[1015.1 7.8 34 45
B P MAX JEBITE AoA A 1&E#E |CASE9 5| 1/21| 11:44| 11:47|1015.1 7.8 34 4.5
B E MAX [GR CASE10 1| 1/21| 13:14| 13:17|1012.6 8.7 29 5.3
B E MAX E1T CASE10 2| 1/21] 13:17| 13:21|1012.6 8.7 29 5.3
B |E [MAX oL % [CASEL0 3| 1/21] 13:22] 13:32]1012.6 8.7 29 5.3
B |E [MAX ] CASE10 4| 1721 13:33] 13:35[1012.6 8.7 29 5.3
B |E [MAX EEIRE AR H 5%t [CASEL0 5| 1/21| 13:37| 13:40]1012.6 8.7 29 5.3
C P MAX i CASE11 1| 1/25| 13:36| 13:39|1012.9 6.3 21 6.6
C P MAX E1T CASE11 2| 1/25| 13:39| 13:42|1012.9 6.3 21 6.6
C P MAX Hol i&#t |CASE1L1 3| 1/25| 13:43| 13:52|1012.9 6.3 21 6.6
C [P [MAX ] CASE11 4| 1/25] 13:53] 13:56]1012.9 6.3 21 6.6
C [P [MAX REIRE A H 2% [CASE11 5] 1/25| 13:58] 14:02]1012.9 6.3 21 6.6
C |E [MAX e CASE12 1| 1/25] 14:23] 14:27]1013.2 7.3 21 6
C |E [MAX E1T CASE12 2| 1/25| 14:27] 14:32[1013.2 7.3 21 6
C E MAX ol 1&#t |CASE12 3| 1/25| 14:32| 14:41|1013.2 7.3 21 6
C E MAX JEH CASE12 4| 1/25| 14:46| 14:49]|1013.2 7.3 21 6
C E MAX PR EE A oA i&#t |CASE12 5| 1/25| 14:53| 14:57|1013.2 7.3 21 6
A [P [MAX e CASE13 1| 1/26] 9:34] 9:38] 1021.6 0.2 61 2.4
A [P [MAX E1T CASE13 2| 1/26] 9:38] 9:42][1021.6 0.2 61 2.4
A P MAX Eol 1&#E |CASE13 3] 1/26 9:43 9:52| 1021.6 0.2 61 2.4
A P MAX JEHI CASE13 4 1/26 9:54 9:56| 1021.6 0.2 61 2.4
A P MAX JEHIE A A B i&#t |CASE13 5 1/26 9:59| 10:03| 1021.6 0.2 61 2.4
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R AR DU SN DR ER) EAH AD TR 2 T L OAZ L OIS

F-A23 BIEDOBE2 ( 2016 F£E ).

EARBFFEFTE R 4385 5

} SRFDERT— X
lE] = 1R R
81t Cold . BAIARE | #8 T HF 2L E (BH)
— | Ay I (S No. AE B
= start % )
b D3l SE | 5B | 2E | BE
hPa °C % m/s

D [P [MAX [Cold [#F# Gl1 12/23] 10:19] 10:29] 995.4 15 72 1.2
D [E [MIN i Gl4 12/23] 11:00] 11:10] 995.5 17 61 3.2
D [E [MAX i G13 12/23] 11:10] 11:15] 995.5 17 61 3.2
D [P [MAX et G15 12/23| 11:15| 11:20] 995.5 17 61 3.2
D [P [MIN fet G12 12/23] 11:20] 11:25] 995.5 17 61 3.2
D [P [MAX E1T G17 1| 12/23] 13:22] 13:27] 995.1] 16.4 34 4.9
D [P [MAX B L i |G17 2| 12/23] 13:31] 13:35] 995.1] 16.4 34 4.9
D [P [MAX B L i |G17 3| 12/23] 13:36] 13:39] 995.1] 16.4 34 4.9
D [P [MAX 5L i |G17 4] 12/23] 13:42] 13:45] 995.1] 16.4 34 4.9
D [P [MAX B L =i |G17 5| 12/23] 13:46] 13:53] 995.1] 16.4 34 4.9
D [P [MAX B L =i |G17 6| 12/23| 13:56] 14:01] 995.1] 16.4 34 4.9
D [P [MAX TR HIFE 00 F g [G17 7| 12/23] 14:04] 14:08] 995.2] 16.8 29 7.2
D [P [MAX B o0 F i |G17 8| 12/23| 14:09] 14:12] 995.2] 16.8 29 7.2
D [P [MAX B HIHE Hon H i |G17 9| 12/23] 14:13] 14:16] 995.2] 16.8 29 7.2
D [P [MAX I8 BIFE ok i |G17 10] 12/23] 14:17] 14:20] 995.2] 16.8 29 7.2
D [P [MAX I8 BIFE ol i |G17 11] 12/23] 14:21] 14:23] 995.2] 16.8 29 7.2
D [P [MAX EEIE A B2 =i |G31 12/23| 14:50] 14:53] 995.2] 16.8 29 7.2
D [P [MAX BHEAAHR LB =i |G32 12/23| 14:56| 14:58| 995.2| 16.8 29 7.2
D [P [MAX EHEAAA Beh R [G33 12/23| 15:00] 15:04] 996.1] 15.8 28 5.4
D [P [MAX EH &2 G34 12/23] 15:10] 15:11] 996.1] 15.8 28 5.4
D [P [MAX EH T8 G35 12/23| 15:13] 15:14] 996.1] 15.8 28 5.4
D [P [MAX EHl Ben G36 12/23] 15:16] 15:18] 996.1] 15.8 28 5.4
D [P [MAX [Cold [F# G21 1| 12/24] 8:42] 8:46]1014.6 6 53 2.4
D [P [MAX E1T G21 2| 12/24] 8:51] 8:54|1014.6 6 53 2.4
D [P [MAX B L i |G21 3| 12/24] 8:58] 9:00] 1014.6 6 53 2.4
D [P [MAX BB oh F i |G21 4] 12/24] 9:04] 9:08] 1015.4 7.4 49 4.5
D [P [+ BB oh F i |G23 1| 12/24] 9:37]  9:40[ 1015.4 7.4 49 4.5
D [P [+ I BIFE ol A i |G23 2| 12/24] 9:41] 9:43[1015.4 7.4 49 4.5
D [P [+ B BIFE Foh A s |G23 3| 12/24]  9:44] 9:46] 1015.4 7.4 49 4.5
D [P [FFf IREIFE A E |G23 4| 12/24]  9:47| 9:49|1015.4 7.4 49 4.5
D [P [+m B HIFE 00 H i |G23 5| 12/24]  9:50] 9:53[ 1015.4 7.4 49 4.5
D [P [+m EAT G23 6| 12/24] 9:56] 9:59] 1015.4 7.4 49 4.5
D [P [+ B L s |G23 7| 12/24] 10:02] 10:04] 1016.3 8.9 41 3.4
D [P [+ oL s |G23 8| 12/24] 10:05] 10:07] 1016.3 8.9 41 3.4
D [P [+ 5L s |G23 o[ 12/24] 10:08] 10:10] 1016.3 8.9 41 3.4
D [P [+ L 1= |G23 10] 12/24] 10:11] 10:13]1016.3 8.9 41 3.4
D [P [+ L =i |G23 11| 12/24] 10:14] 10:16] 1016.3 8.9 41 3.4
D |E |MAX Bl =g [G22 1| 12/24] 10:46] 10:48]1016.3 8.9 41 3.4
D [E [MAX B L s |G22 2| 12/24] 10:49] 10:51] 1016.3 8.9 41 3.4
D [E [MAX oL i [G22 3| 12/24] 10:52] 10:54] 1016.3 8.9 41 3.4
D [E [MAX 5oL i |G22 4] 12/24] 10:55] 10:57] 1016.3 8.9 41 3.4
D |[E [MAX B L 1= |G22 5| 12/24| 10:58] 11:00] 1016.3 8.9 41 3.4
D [E [MAX B L 1= |G22 6| 12/24] 11:01] 11:03] 1016 9.9 39 2.9
D |E [MAX Bl g [G22 7| 12/24] 11:04] 11:06] 1016 9.9 39 2.9
D |E [MAX Bl =i [G22 8| 12/24| 11:07] 11:09] 1016 9.9 39 2.9
D [E [MAX oL i |G22 o 12/24] 11:10] 11:12] 1016 9.9 39 2.9
D [E [MAX oL s |G22 10] 12/24] 11:13] 11:15] 1016 9.9 39 2.9
D [E [MAX E1T G22 11] 12/24] 11:17] 11:23] 1016 9.9 39 2.9
D [E [MAX TEHIFE 00 2 s |G22 12| 12/24| 11:26| 11:28] 1016 9.9 39 2.9
D [E [MAX B HIHE o0 F i |G22 13| 12/24| 11:29| 11:31| 1016 9.9 39 2.9
D |E [MAX B o0 F g [G22 14| 12/24] 11:32] 11:35] 1016 9.9 39 2.9
D [E [MAX BB Hoh H i [G22 15| 12/24] 11:36] 11:39] 1016 9.9 39 2.9
D [E [MAX BB oh F i [G22 16] 12/24] 11:40] 11:42] 1016 9.9 39 2.9
D [E [MAX BB ok H i |G22 17] 12/24] 11:43] 11:45] 1016 9.9 39 2.9
D [E [MAX TEHIFE 00 2 1= |G22 18| 12/24| 11:46| 11:48| 1016 9.9 39 2.9
D [E [MAX TEHIFE 00 2 =i |G22 19| 12/24| 11:49| 11:51| 1016 9.9 39 2.9
D |E [MAX B HIFE o0 F i [G22 20] 12/24] 11:53] 11:55] 1016 9.9 39 2.9
D |E [MAX BB Hon F i |G22 21| 12/24] 11:56] 11:58] 1016 9.9 39 2.9
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e

R O SN DI BN R ADOHIRILE RIS I OAZ L OBISE LARWFZERTE EHEE 4385 5

=-A24 BIEDHFE3 ( 2017 FE ).

T—20 SRTORRT — 4
S TP AN 2LIE (BEP)
E L.
= | FF 7 | cowd w | B | T g
= , e miY start EE GL SR O e R P N . fBE
T R e FTIR |100 il il Rl B Kl Rl K
Z 0 hPa | °C % | m/s
ZS
01|20t |A MAX|Cold |4  [A| 11| 36|10/24|14:27|14:47|1020|155| 59 | 2
02|20t |B MAX oL 3ol aol10/24]15:43] 16:18] 1020 | 15.3 | 58 | 2.2
TRIREN ’ ’ ' '
03|20t |A MAX|Cold |4 |A| 12| 45|10/25|10:06|10:26]|1017|12.7| 96 | 1.2
wo L B33-2& MLk
04|20t [C |E |Rg ° - Al 33| 47|10/25]10:51|11:26] 1017 |12.7| 96 | 1.2 > .
B 4
BAE CHEIXR
05|20t |A MAX i |a|21-1] 51|10/25|11:42|12:02|1017|12.9| 94 | 1
poiy)
0620t |A MAX|Cold |4 |a| 13| 58|10/25|13:23|13:43|1015/13.9| 91 | 1.3
KoL 1M
0720t |A MAX °- A| 31| 58|10/25|14:01|14:30| 1015 13.3| 94 | 2
TREREN B
KoL
08|20t [c |E [MAX °- A|33-2| 64]10/25|14:58|15:25|1015|13.3| 94 | 2
TREREN
09|13t [A MAX|Cold |4 [B| 11| 70|10/26| 9:48 |10:08|1020|13.6| 81 | 1.1
10[13t |A MAX oL 31l 7ol10/26]10:23] 1047 | 1020 16 | 67 | 1.4
TRIREN ' ' '
11]13t 74|10/26/10:58[11:06[1020| 16 | 67 | 1.4 B320 S
12]13t|B MAX moL 32| 75[10/26[11:0811:40|1019] 17 | 63 | 1.3
TRIREN ’ ’ ' 28]
=]
13|13t [A MAX|Cold |4 |B| 12| 82|10/26|12:38|12:58|1019|18.3| 50 | 1.4
1413t clo1-2| 87[10/26|13:46|13:56|1018|18.5| 49 | 2.2 . _
BEHEADRBEXT
1513t cl01-3| 88[10/26|13:57|14:00|1018|18.5| 49 | 2.2 v
KoL
16]13t|C |E |[MAX o - B| 33| 91|10/26|15:28|15:53|1018[17.9| 50 | 2.9
TRREN
17]13t |A MAX|Cold &4  |B| 13| 99|10/27|10:14|10:34| 1020| 17 | 63 | 1.5
18]13t |A MAX i [B| 21| 99]|10/27|10:38|10:58|1020| 17 | 63 | 1.5
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Oom R DHESNDIRE NN AO ML EFRBLOAZ D% HARFEHTEENE 4385 5

#=-A25 BIEDHFE4 ( 2018 FE ).

=KD} BERE | BIEEIE | BRI | T— 2 | BE (B AR [1B] (BF) RERFORKRT X
BIMARERD | mizme’l | Z2HEI| 2T R (RN | i (2 < [FEREF)
ERALS [ % [SUR RE S[ECE
=1 (°C) (%) @) (hPa)
8A6H |[TAKRY¥T 13:52|ZYX13-11 [-01 |13t  |DOC, DPF|- 28.8 77| 1004.2
14:27|ZYX13-14 [-01 |13t  |DOC, SCR 29.3 75 1003.9
15:18/ZYX20-11 [-01 |20t  |DOC, DPF 29.1 72 1004
15:58|ZYX20-14 [-01 |20t  |DOC, SCR
8A7TA |[TAKUYY 9:46|ZYX20-11 [-02 |20t  |DOC, DPF|- 22 93|  1009.7
7 LEE 10:52|2YX20-11 |-B 20t  |DOC, DPF|B 22.6 93| 1009.5
11:13|2YX20-11 |-C 20t  |DOC, DPF|C 23.4 88| 1009.2
11:43|ZYX20-11 |-A 20t |DOC, DPF|A
TARY T 12:52|12YX20-14 [-02 |20t  |DOC, SCR 24.2 85 1008.9
7 LENE 13:15|ZYX20-14 |-A 20t  |DOC, SCR|A 25.9 79  1008.5
13:32|2YX20-14 |-B 20t |DOC, SCR|B
13:49|2YX20-14 |-C 20t |DOC, SCR/C
TARY S 14:40|ZYX13-11 [-02 |13t  |DOC, DPF|- 24.7 80 1008
7 LEE 15:05|ZYX13-11 |[-A 13t  |DOC, DPF|A 24.9 80| 1007.7
15:20{ZYX13-11 |-B 13t  |DOC, DPF|B
15:34|ZYX13-11 |-C 13t  |DOC, DPF|C
TARY S 16:05/ZYX13-14 |-02 |13t  |DOC, SCR|- 24.9 80| 1007.6
e LENME 16:28|ZYX13-14 |-B 13t DOC, SCR|B
16:43|2YX13-14 |-C 13t  |DOC, SCR|C
17:02|ZYX13-14 |-A 13t |DOC, SCRIA 25 78| 1007.3
8AIA |[TAKRY>Y 15:07|ZYX13-11 [-03 |13t  |DOC, DPF|- 29 81|  996.4
15:38/ZYX13-14 [-03 |13t  |DOC, SCR
16:15|ZYX20-11 [-03 |20t  |DOC, DPF 30.3 75| 996.7
16:44|ZYX20-14 [-03 |20t  |DOC, SCR

8ASHIIRBERR D= RIEHLE.
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2L EE5E N=0 - 298 [ |
B E PM H O
(i )

2.1 B LU 2.21E NOx B L UN0 OREMDHITIH 5. 2017 FEERF R THRIE S N D &
BRI I T A NS LT SCR Z#5#k 32 2 L 23\, SCR T, JRFEAIN LA
LT =T CERBACMZER L AKITEIL L THDLD, @R &L T =T 0
(b S4L, N2O Lo THEH SN D Z DD, T D728 N0 O EIIHREIC L K&
SERDHZENEZLND.
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1 — e FaE
10 == \ — - L 5Ll
(cold start)
" A —_ - L
= = g F5L2
[ (cold start) ®Q
3&8 p 3&8 T --- 7i5L3
S & \. ___'1%*%3 () 501 ’:‘{,_,.‘:;.“,
= 5 N, (cold start) = 3 4 .
2 I — = %5l 2 — - — i
% 0.1 | \ o S (cold start)
coN < L .
L . v tg—— L — - =
\ —_— oL I
__: N EbL2 ~ (cold start)
001 L4 o nmBL3 001 -
0 1,000 2000 3,000 0 1,000 2000 3,00 (cold start)
RBAERT s ZiBEFRE s

21 NOx MBIEMEDNHI. 600 HEIOBENEYE B 22 N.O QRIFEMBDHE. 600 F OB L H
DT 7T 7 DBHIRREZIN 600 s E7po>TUND. D= 7T 7 DBHIRREZIN 600 s L7a>TW5.

3. BIFHR%
ARREFETIE FRROBRSE LTINS I Lz, (BfEET. )
- JCMAS H020 &= THE# — — ¢ /L X —{ 8 BB 75—l > 2 ~/L[M.16]
< JISA8403—4 T THEE—IMEY g~V =485 : N7 v FOEBRFREIMIT]
<JISD0006—1 +THE— TP —5 15 %> M AHRBRITEMA8]
- JISK 2204 2RI M.19]
< JISK 2249—4 UMM OVa B Th—B B DR D 7 —55 4 55 B - B B - SR [M.20]

4. BIERRET HEE
WEXMNRET28EE, FE (74 RV 7)), BIO Mo L (BEEE) ) &5
5. WIEORNAER L OEEOFEMIE 9. AERICE T HEETRT.

(i &)

WEY 2 ~UiL, Fid, 17, IREL, A, BLOVe b LEOEEEZITH. &41 OEE
BT 8B X OHRE A A ZHE L2 3CEkMA4] ( 2.1, BEUR2.2 &3R5 HAE)
XD &, BEREWIEIC TEFT), 2oL (EEEME) ), THEl - BAA  ( FiE
E ), THRAI ( BEE )1, TR 2720, NOx (CO:tt ) 1E THEE) kb RE
<, BANKELBRDL NS RHERBAD T oI, —F, WEBOEERAEL [
B, B ET) TREL, 6L T/hahrote. Llbd, @ihn/has <P
ADRKREZVEMEL LT I 2%E L, BB KE SHET AEDN NI WEIED 7 b
WEMMALZE L TWDLENEL LT e L) #3E L. TRIMI41E R CHIET —% TN
0% 777 2Lb0E a1, BLUEA2ITTRT. N0IZHOWTH, (RIEREEOMH
NHI TNl WETLIEMEL ZNOO2FIAICRET 52 & T, M4.3D K 5 ITHIEHE
A SRR L e WS CEMEICE S BRI T A A ET 5 2 L N TE 5.
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RATAFEIZE T 5B EOHE.

B N B
(i TA RNV T a5 (R RMONESR )
EAT JTiE 256m DX 8 111
72 5 L (BLEEEI 1) N iy T T BROSTy RS EBUC R D RIE

(JCMAS H 020:2014[M.16] | 7—z3iz !~ 2
2L ) Nl TS EBAEE L, L=4 bn ORI TACES| &

1
— L —l

A (FEEZE) I, 45 BEOSER], BILUONT y MV TR 5 A 7L

PRHI - FIAZL (FHEEE) BRAGEREA ( T—h, BXUOARTY Y FA—
(JCMAS H 020:2014[M.16] W), KA X, Sy L i
31 F;,-;'H' jﬁd@ EFEMEDS 90 EolER, BLUNT v b

BTk 5 A 7V DR ORIER)

0.07 #H(n=7) 0.014 ./— #F1(n=7)
e o006 [ . € o012 FEHISA
HEHITEA —_ =
S 005 S 0.01 (188%)(n=16) - E1T(n=7)
) (1853 (n=16) S o
S — ; EHEH(n=6)
’ 0.04 EHEH(n=6) = % #4 0.008
2 EfT(n=7) < IE Bl
3 ¥ 003 \ = g 0.006
- B+ 5L m k «— [¢: &)
o 0.02 o 0.004 (n=16)
M o =
% 0.01 (n=16) = 0.002
> 0 z 0
20 40 60 80 20 40 60 80
FEENN (kW) Fi9EH (kw)

41 EFEOEER D N.O OBRIFEH (FH{E). 42 BEDOHBERD N0 ORESH FERZE)
( B2.2 L1350 N:O OHEHE D72\ RE.) ( B 2.2 LI3H720 N:O OHEHED D7V gRE. )

SHES a L '

BIERR

4.3 HIEY 3 NILOBIESH

7R, RERHERE (T ) ORBRFIEMIGITIT I, BLO725 L (BEEE) )
OIS TET) , BEO THEA - AL (BHEEE) ] OEfELHET 5. MREOUELH
By & U CTHETT - ERFOREDOEEICE R LIRRMHE L b2 hailid TET), BXW
RE] - BDAA (BEEEE ) | OEETOREHEE BB T 5O THENLETHD. L
ML, RHEFIEFI N0 BELO CHaOPEHEZ COLLTET 2O TH Y, WEDMHH
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b PEHEOEmEMER L2 B E LT TR, BEO 76 L (BEEE) | ICRE L.
BREDOHER EMERRETHEMEN R D01, WIEBRINERZZ LENT A LIZH
Bz,

5. BIEE

HEMEE, PR AOREE - jith - 1A, FEEOmERE - by, AKOEE - BE -
REE, BLOBEHHERL 5. WEOLEEZZDI-HEER O —FKER6 1 IR,
HVROIREE < JEE - REUENT, HEH T 2 ORIEMEAEIT D ER OIS TR % n]
REMER 2 DO TRIES 2. RERHE REIL CO D& L DB Z MR T 5 BRIV THIES
2.

x5.1 BIEE

MEEH HIE B Y HIE ik T E O W
BE T = R PEH A A BOEY | KON OFR AR
iThEin Ye& i &7t EFM ( exhaust | O
flow meter )
IR HER Y OB
RN EILERyx BAOOREM - WiE | BCUOE ZEE, FoidmEEs | O
DOHEE it
2 B DEH ECU D5 5 Bifs AFREZR S E
SNROEE B - KRE | SEH T A BOE®) | HIEHOo®rVikE, 72 | OnE
TR D547 B O KRG T AR O 5]
Jij|
PRENE 2 & CO. DHEHE & @ | ECUDIFBEUE, Fidsel | ARG A
OV A TR it
(il &)

HIEME O HISIZ OV TRE 21N LT T 5. A7 e — Rk, BL O
OPEH T ABHENIHE T 2 DEEM (g) & AEFEW (kWh) DI Repw (g/kWh) TED
BRTWD (M ). (=L, KREORSEZES ARENTEMICE S hp Z26H ) .
D7, YT AERew TRHET 2BRICIE, Mg &W OWEMERLEIZ/RD. MgDH
EMEZAGFD T2 OIITPE T A DOPRE LR EOREN LI D (K@ ). £z, WORIE
BE2HEL72D21E, FEgORESE MLy OREMALEIZ/ZR S (K@) ). LoLen
B, RIS S VRO ML Y BERT S Z LIXEBNIIIRARETH S, 2
DIz, EET D EER I S PEH S D PEH AT 2 BOFEHi TR @) TEDH D CO:HiRgycar
(g/kg-CO:z ) &FD. Rgpeop (THEHH AURE (ppm ) DRFEFERE [ Codr & CO2 I EE
( ppm ) DOFFFEIFEFEM [ Ceopdt DR gpeoz ( HG) ) [THEH AR U CHRLICHE L,
1000 5 L72fE Tl c&E 2 ( K6) ). HEHAT ADOENRFRZE) L2V IG5 DO (6) 115
TIZ72 D . Repw & RapeozlFT v ¥V OB HEy R ET XX () THME T 5. Wt =
UL DY DEGHEE & SCEREIM.08]IM.0917> HHEE L 7= Bl 2R 5.1 1R d. ZAZhER Dy
X033 TH Y, t 92 BE L7z 95%EHHXFIF031 <n<035THD. = P HKR
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.. BB DU SIAR RN BN ZAOWIL EHBLUOAZL OS5 HARFEHTEENE 4385 &
BREF DT — X4 BT HAENERNMEATE AT DME L, REREGE THEE
DEZE S OPEH T A DR EEHEET 256 ( EWEOFMCTRWES ) 1Zidy =
033LTHZENEZOND.

52 BHHAREDHER

FHEK FE e

= Repw @ HEHBEILOPHE (g/kWh), Mg : JEHA A
Ropw = Mg /W ) DEE (g), W : fHHEE (kWh)
M.— CepcV dt @) Ce : HEHFTADRE (ppm), pg ;@ PEHT RO

G 1,000,000 (g/md), V : BEHIA AOWE (m¥/s), ¢ K (s)
2nRgT, . o

W= floo’; E36EOO 3) Rg : = VUl (/s), Tg @ A7 (N-m)
Rgpcoz = Mg / Mco2 (4) gg’fg)z% (?{g; HEOPEH R (g / kg-CO: ), Moz
Rc_gpcoz = [ Codt / [ Ceopdt ) Rcpcoz © COIRMEMHDPEHIEE, Ceop 1 CO» DIRE

(ppm)
Repcoz = 1,000 * R¢_gpeoz * Po /Pcoz (6) Pcoz - CODHEE (g/m’)
k: (ITEELOPHEL COLOPEHEDK, 1 ix

k_chw Meoo _1 @ YU OBER, moo B CO. HE R BAL
Repcoz . W 1 (kg/kWh). 0.0687 kgMJ ( BR 1548 web site FB#fif ) Z£;

PR CHALZEBTIUE, m = 0.24732 kg/kWh.

FROFFNC E VEMBEED Z ENTERVIEENAE UGA THHEH T AREORIE
EAHIIE, RE), BEORE) TRepeo ZatH T2 ENTED. HE), BLUKE)IZX
DEHRMEORREY, WREOERIE A EE & 27 LTE5E 1T 5% A0 Ch 5 [M.14].

B, EIA ARG OEEITRS 3 ETD.

0.50
0.40 oo o XHATAE
°0.30__‘ __'j___ e XB7A
o) o XHERB 78
=
g 020 } - = 2¥150.33
0.10 N
IR 7R 2
0.00 e ER(333% !
0 100 200 300

Power ( kW)
K51 TODUOBMEOHEE. STiHk AIM.09], STk B[M.10] .
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x5.3 HARSDEE

WAL B2 | B (kg/m?)(20°C, latm) | AR
— kiR SE CO 1.17 SCHRIM.21]
CEbIRSE CO: | 1.83 SCHRIM.21]
b EFR N:0 | 1.84 1.978(0°C, latm).3CHkIM.23]% 20°CIZ#R
—bER NO | 1.25, 1.91(NOx #a%ily) | SrikIM.22]
b ER NO: | 1.91 SCHRIM.22]
TUEDT NH; | 0.72 0.771(0°C, latm). 3CHKIM.231% 20°CIZH#LG
AH CH: | 0.67 0.717(0°C, latm). SCHAIM.23]1% 20°CIZHa R
AKX R NMHC | 0.579 SCHRIM.21]
bk
6. BIEEH

WEICHIZ > TUTHERG LT oMk ( IT THEMSEM) LD, ) EF@diiL
BN OERN THEEN LB T L5 L2522 L LT, HIEIREMORBE,
BLORKORM 2B ET 5.

6.1 BAIEXNREMDRESTMH

BE R GRIIE,  BIET 2EELS O ER CIREMEDAMNEE T 5 Z LAWK 51T
BRI EZRTET 5.

HE R R OB RAFITLL T L5
a) EfE: N7y MIEEOLOEMH L, ZoOMoR b RIEERNIRET HIENERE L
T5. 2L, @, BEEAXWHENT VRIZREL 5 ZRWIGEIXZORY TiEau.
b) A HEEMFI LT 2.
c) MEFEE: MEX L IV REDI D20 EET 5.
d) WET7r: WmAT 7 o OEEGHE Z2 2 2 MEO%E X7 AT 7 'l B N T
7 7 BRI & e m R EE D 70%LL BICRET H. 22 L, =¥ EERORIERC
77 VIEEEDME T 5 Z LITHAE T D.
e) R — 7 o VU EOHFE AN LA I ITmeRT 2.

P, Ara— FE@HEOK EETRB Iz T a2 LTS, BRI T
TarafHLRnERE61OX D ITHEICR DD TEATIEDHRDE & 2.

6.1 EFITHITHEEZFEDOFRIMRER.
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6.2 KR&EH

REGME, REED R 2 o TR 2 2 &, BIOVIERGEH T 25045
BLTEET DI ENEE L. JFEEREO RKQEMFITEL T ORK®), (9) XL 10) DWF s
TRHA L2 REURELS, (JISD 006-1) 7% 0.93~1.07 ( TX L 0.98~1.02 DFiPH ) L7275
KREE, BE, BIMNBEOSRUENEE LWRZ U DUVEEOR FRBRO X 5 ICHE T
IRNTZ D, KU 278~308 (K) (5~35(°C)) TR RHD LR /e Kige Z- 087 THIE L, HEK:
Of ZRT 2 ZENEE L. f OFREICKLERIMVIOMRE - BE - RREIFRS51 TR
L7z &2 I8 U HIC X DHEM, £3RBTOREMEL T 5.

HITEBE DR KSEIFE, BHIER O B E TR T 5.
a) G K OB — o o v

f.= (99/Pq) x (T/298)" ®

b) AR AR L U R — R Eg A 2 — Rl = v v

f.= (99/P4 )" x (T/298)" (9)
o) FaR— IR IR Hgs & —Rlfa = v
f.= (99/Pa )" x (T/298)"7 (10)
ZIZTC, T =Y rOEKED ANDIZEBIT 2HxHRE (K), Py : %HEKKE (kPa)
Pgixst (1) THET 5.
Py=P,—P, )
ZZ T, P K&JE (kPa), P,: /KZAXIE (kPa). P,I%, LATFO®12) 7213 (13) TR 5.
IR ZRSUEIE, K14 M 24 7213 BERF. 3N 24112 K 5.
d) 368 JEVRY 718 5 0 R BRI BE K ONBERIRE A2 E 3~ 2 55 &
T I T, Poy: O,0fFIKERIE, 0, : MEKIRE (K), 0, : WMEREE (K)
e) AR HLIR G O T — Z Iy b A b AV TR E 2 T 554,
P, = P, X (U/100) (13)
ZZTC, U HHXHREE, Py : 0, OFIFIKARITE.
exp(—6096.93850 1 + 21.2409642

P,=|-2711193x 1072 x 0 +1.673952x107°5x 02 |x 1072  (14)
+2.433502 x Inf )

ZZT, P06 OfEFIKKSLE.
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1. REBEOLEEDRE

JREE D FEEOREIIEE L L, WIEMIT 7 v A ) &35, ERICHER L 727 H5)
BB 2 E T 2 FIEIIMEL STV RWTZORIEIZEE & 7 5. CAN ( controller area
network, ik HHEMC 2 AR > MEOERM OT — XX DN DB ) OF —Z e di—
CHUfS L 72 ECU ( engine control unit) OfF 5CREHEER &N OHEET L2 Z L ELAETH
B0, ZHHIEFFEMETRWI EICHETILERD S.

(f i)

41, @42, BLOES1OEHINLICAN DT —XuaH—CHELZLDOTHD.

7235, EU @ ISM (in-service monitoring )[M.0411%, JREMEDBLIE X — D 1Zxf L TG RE &
ML D THDH. BIEA— L ECU THAGRZHIH L T2 O THRWIIES TH Y, EU D
ISM TIZ ECU 7 —# HHIEHB IZEH TN D

8. HHEARDEERVREDAIE

WETLHHANE, ®2.2ET 5. PHTAORSE LRI LRI AT MR T & 5 1L THE
BHETS. WEOY 7Y o 7 EIE 5Hz (0.2 BRI ) ZmuE s L, HlEMo kT
1Hz (1.0 FRlE ) (B LI2fii & 3 5. 5Hz CTrtdk L, %AAE CFY LT 1Hz OFeE % {E
T D HETH RV

(fif )
HIELRIZ K > TR RCIREE N L ERGEE L H 5. (B : BHEZEE EIZF g%
RIE, B, LT, B R 8 & 463 10K (190+10°C ) ITHNEL THERF ) .
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8.1 RE
PEH T A OPEE OREMEE,  EREE B ORLIEAEL T 5 ERICHET 2 b D%
72iE, WEMEOFEFNEC SOV TARKBEOMEM THRR TE 2D LT 5.

(ff )
BRI G & 72 > TOWDPER T ARy O M, B REE R ORZEEOM H 2 8D
HERM2I]M22NIC LW HHESNTWD (( %8.1 ).

#F81 HARPELE

Pt Ay | otk

co Ho B ARSMERHTEE (NDIR )

THC IMEAKFEA A AVIE TR (HFID )

NMHC HA7 v~ ~77 7X5HE (GC-FID)
SOV, BB A Z 38R (NMC-FID )

CH, BRPRFER A ¥ o#TEE (NMC-FID )
A7 a~= ~ 77 7 5HE (GC-FID)

NOx b3 (CLD)
IEJEALFFE /3 HT R (HCLD )

CO: I BIE AR HTEE (NDIR )

FHH D N20 OGHTEFHI A AR TITED HALTW WD, HHNEDED 5L TW 2 K[E O
HFHLHA] ((Title 40, §1065.275[M.25] ) 21, EARPEDRRGE ( linearity verification ) 23174
AULER 8. 2 DGHTFFO VTN THRINTZ 5 BRI RSNTVND.

#&82 N.O DH#at ( KREEFMAIM.25]LY )
Shia %
Nondispersive infrared (NDIR) analyzer IR BIEIRIMR AT R
Fourier transform infrared (FTIR) analyzer | 77— U =28 RAMRILE. —15] & L T EPA Test Method 320.

Laser infrared analyzer L — Pk
Photoacoustic analyzer JEEBHIR
Gas chromatograph analyzer HAI v 7T 7R HE

8.2 HERRE

PERiRIT E P —E R ERE, TR ORIE TRIEMOE M R S -8k
Kt R EFM ( exhaust flow meter ) CTHIET 5.

723, ECU DWW AZER DT — X Z TG T & 258 123G 7 5.
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9. RIERFICHITHENE
P 2 DWPTET & 7o » TUIERBR BRI KX D BEREMEAZIT 5. AR A EESE 55
(IR AL E L, JEOFERHC IS ERZAE L CHEERZ#% C 5.

(Ffi &)

MR X DHRENME AT > THEH T A2 JET 5. B OBIEICHT- > TiE, 578
LR AETEITE D 2 B R PR B AR (B - S - BOAS I K OMEAIE ) o
ETRED SN 32 7o & @i &+ 2%, B2 efAiba B8y 5. FEE Tk
Mt L OVAIERIRE ORLE, BEMEOFIE, NEIROBE, ¥ X OE Lokt 2w
L, BRFICEAmMT 5. £, X8 LOREFHEIZOWTE, ARTHIIKYT HIZXY
Emkakmb s, MEREZUTICART 5.

C TERRRER TRV FE CB 0 ICHEIT L2 L OMEE.
CEOT-FIATOERME, B LOEROLRESE, EHEE ITEARWEENEZ L2 LDOBE.
- Al —OEMER LB R ORER, 40K L CERT 2 2 &1 X 2 EIRE ORRE Loz,
AT —a—r, BIOI T —AN—ZRET D LI XD EEHAOIIR.

CEEICAR A HERAE S (RO, 9.2 ) ~OEEMEIC LD A, K, BIXUOMIROHE

HBORAIE.

- PERE O, JE DT OEERE~DF D [V O FmTEEOF R,

1
/!

9.1 TUPUL—LORNMRER. 9.2 HREDFRIMRER.

9.1 = (74 FrUVT)
JFEE DBV DN S VDRI TOPH A A 2R T2 L2 E L, JFEE7 A FY
YTSHE R (TA R ) 2RET .

9.1.1 BMEEH

BE X GHER A A5 1 S, (EEEAHEIC N L CEmT S, Y —27 K] ( =Y U151k
BEDNDIRICHEEN T 2 E CTORE ) , =Y ARuay by ( T7ZRAXAYIL, TR
L= ) ORE, BEOTA RY 7 ANy FHEReOAEE - 5E 2 WEFEICEET 5.

(i)
Fr TERFER B B B T A OB BT DSOS < T o — BV RRER H BhELHREH T A
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OREFEM22]TIE, BHRIREERER, B X OBEHIRERBRZ L T TED T 5.

-(a) WHERERRR: = ¥ v R OYERL RIS E 2 =i F THRGH S omiikE
B, SUTTRHIHEN L o ¥ N S OV I OTREE, HER % RIS K O T o= v
VIR E Y, 203 K (20°C ) 7225 303K (30 C ) OB TLE LI, =Y DhhEh &
I BRAA.

-(b) BEFRIRREDN D 0 v — 7 WilH: MHFIREE T NRTC £ — RiBR& 7%, = Y0 % 20+
1 s ORMEIE S H7REE.

<(c) MEHIRAEERER: VY — 7 HIMIG E Bl o O U MAERE A B AG L2 20 & BldA

®2.2OFITa— L RAZ— K (( VY—7FfH 6h LI E ) TOREMTHY, H41BX

OB 4.2 I XEBLERNC = P U 2D 2% ( RRROBEXIREE TRV ) OFHE O RIEH
Th5. N:OlEa— /L FAZ— b OFHETRIEMAFFR L D 2 ez e (E2.2),
T—)L R A X — N OFFERERFIINZ &, 5 X OARHE HEZME 3 OBk O FFEf T2z
HEHFFEDOIREZ B E LTWD Z &b, JFHIE L Ta— L K2¥— FCTHIET S Z
LT R3ITT—N RAHX— N TOHPH T A I L= o ¥ I HIKIRE O IRF 2k A5
ThD.

400 |
(=1 I FET-IEoL-EHITEA

300 =« >
o I A e, - X
‘“LP( 200 | /"um/’i I e P — HF HARX
IIIE I :;‘

100 F Ty

-
0 o L . L L L L L L L L L L L s ;% f[] 7}(
0 500 1,000 1,500

B FrE(s)

9.3 HHARBLUIT YD UARIKEBEDEERZELF

7233, EU @ ISM ( in-service monitoring )[M.041ClX, BEFGEIRZICHIELZBRBTHZ & &
EDTND.

9.1.2 AlIE#
1 [8] 1200 F>OHE % 3 [EIEMT 5.
28, ZOREEIIMIEOESIZ LY RIET

(i /2)

PR OEBRPEIRIZITT A Y 72 by THRENEE STV 528, JERHIZIEE O
REZMRER 5. AMETIETOFEONEIEIT AR AT 2 FEF L R 2 LI/
BT ENNETHD.
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9.2 @il (R#EgEE )
JFERE DBV ) SR EWRIETOPH AT A2 ET 2 Z L2 A E L, b L] ORED
Rz ES 5.

9.2.1 BMEEH

S 7D K ML B AT AT D5 1) & AR OENME S M AR —I12 72 5 & O 1Tk & Bl &
L, EfT2EIE LIRETEERZEIESE S, BfERI Y2y bV (T8
TAXN, TI7RELVLA=) ZRRAE, PREb—D2DLN—[FHKRKA fe—r L1,
AIREZRIR Y BREET 5. VY — VB ( = VAR IR S IRITHEEN T 5 F CORR )
BERIOEME, BIOx=rvrz2my by (( T7R8AZAYN, T7ELLAN— ) OFE
2 WEFLERICFLHT 5.

(fH )
WEIEENRT A FU U 7#%IATbN D Z 2 ME L, FHIE UT M) RBr% 2=
5. B, AMOREVENESRE T A KD U 7% Tl T 2 O8N R 5.

9.2.2 1REEENE
2B L1V A 7 NVORBEREIE X — 3k D LR L35 ( CEIMA6ISIH. = 9.4 &

) .

O BMEES T—Lhb Py, Ny bbbV E VRO v oD R —ERRIC
HEolzary hERERICHIZL, Dot EE &% 30ecm INIZEBL.

@ KFBI&E T—b% EFRRLNry hoeNg 01 7 LEEHE L ICRET H E TN
Ty RODENMIE EEM L2V E DT =L %5, ZOMT—ALET— AT T
EL, N7y bowitl OfRIZ 30cm DINEZ HEE L 3 5.

@ BUAEBICRSD 7= A TTFROT — A L& #E/E UBRBESICR .

9.4 7 LEME
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&9.1 7o LA

S5 RZ (Vs) | %17y FOER (L) FEMIT]-&E | Lm)
0. 28m® 0. 25m® LAk ~0. 36m° 5k 2.5
0. 45m° 0. 36m® LL_E ~0. 47m° ki 3.5
0.5 m 0. 47m® LA £ ~0. 55m° ki 4.0
0.6 m 0.55m* LL_E~0. 7 m® ki 4.0
0.8 m 0.7 MLl E~0.9 m ki 4.5
1.0 m 0.9 m* LLE~1.05m ki 4.5
1.1m 1.05m LLE~1.3 m ki 4.5
1.4 m 1.3 Ml E~1.7 Mk 5.0
1.9 m 1.7 M E~2 4 Mk 5.0

9.2.3 EIEH
b LORIER, 3 AOEREE TEMT L. FEEEEIT9.2.2 0DO~QD&EEL 5 YA
T NAT ) JEITMRIE L7228 A7 T 50 9 A 7 WiZ72 5 £ TH Y T,

()

B 9.5 X 10 Y1 7 /L T/MARIE L7278 & feifll i L 72 BROREMOFI T 2. REHHE &
ORE S k% E D7z ICMAS H020:2014[M.16]1D 725 L) ORETIE 1 [E] 10 H A 7 L DOH]
Ex 5 EUTWETER O L iRFD 2 BOREM DR 3 Bl ORIEA O -l 2 5
THZELLTWHDTEEMIT 50 A 7 LHIELT 30 44 7 LVORIEEEESL Z L1
2%, REFIETERDHEE LTEOIFLTORBIZL 5.
c®2.2D75 LIE3 ADEIRFTENZEN 100 VA 7 VAIELTZHDOTHSH. 50 1 7 v
LIF D 600 s DREN E 100 T 7 VOREGE TR E IRFEDB IR D3> T2 DT 50 YA 7 TPk
ChZEE L7 Lo, 3 AOHEMDFLETHE 30~40%DFAEFR ( 95% DR T DRk
R OREEE D FRIONE ) 72 -572IMASIOT 3 ALLETHET S Z ENEE LN EEX
7-.
<10 A 7 NV OEEZERET D & EIRE O ITTEP R E WD T 5 A 7 /LT EI/MRIET
HZEELT.

AP EFEORETIE S50 4 7 V% 3 N CHIET 5O TIREMIZ 150 YA 7 VO RIEHE
BRI Z LT . YR A TRERE R B TR 0 IS VVEIZINE] L TV 5 0 TRaZE
BPRELARDIENBZDOND. BERDPRKE VO THEREZHEOCTLEND S LK
BRI END Z N2 NWK Y ICHEBT HDVLERD D,

131
NREFENREFAOPEIFIE-MET 2L 2019 4 4 H [ESCAFERFIEAN ARSI, IREDHRTAOHRILER, BX
VAL OERAIREE B RE LT BIE FIECTHY, B o 1 E 35 % O S B OB O F M 23 P fig 7 A4 T,



Oom R DHESNDIRE NN AO ML EFRBLOAZ D% HARFEHTEENE 4385 5

IOV DEERH
2000
1500 Apbuboh. e
£ 1000 — - —
o HBHL10HA YL HBL109 AL
10:00 10:01 10:03 10:04 10:06 10:07
(=37
B AR 2
& 6 T
mg 5
€ 4
W3 - = .
= 10:00 10:01 10:03 10:04 10:06 10:07
10 — Bk BR(Co2)
X 5
0 ! Lt H
10:00 10:01 10:03 10:04 10:06 10:07

9.5 2EBIT20H4A4 705 LEMEZRIEREL =4

9.3 ZDHMDAE
Z DOALO TN TE 1T E R G DO FFIEIT IS U THERIZFE T 5.

(i &)

BRI ERR (A0 A—% ) [ZL B HFEREETH . WEHIE
(% NE R IE S H I O LR EHMEO H % E D 5 &7 [2008. 03. 25] B 109 [M.26] (CHEL 5.
ITAEIRFE S 4L 2 BRI 13T+ — B VL F4#i4E 7 /L % —DPF ( Diesel particulate filter )
PR INTWD. RLFIRWE PM 2 6RIEREBGRIER:  ( A/ 3v A —% ) THIE L=
BICITE M ( B o 1/50 LR & 725 0.0lm' BLF ) Th o7,

10. BIERERDEE

HEFREICITMER T2 ET D L & HICHR, 5T, K%, daiorits, Eist
— FEORIESRM, BIOWERSELART S, £72, WEMIETFHE 27T Lk 5%
WBRZZRE L, #i— LIk CRE 5.

HE RS THIESRIMFIER 101, BLUR10.2E 75, £10.21 17 1200 %, *
721% 1725 L) 50 o Z AOlE Z & AHERT 5.
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£ 10.1

AR ER-RIE S ().

sLfl - fii%E

) BEm®
(JIS A 8403—4)

HIE ST PRI S XTI
(R&JE, FR ) =(36. 1263, 140.0714)

RS

ahEEEL O OB ERT

RS DA FR HWED a1 TES 3 ~/L

FERR

[ O E A 118

(JIS D 0006—1)

FEm e = (kg) %l 1: 19600

(BRBE - VEBIIM & T 038R Bl 2: 20100 (7=72 L, % v r73id#

FILEE RV DIEfE &)

FEHE N N DERS (L 0.8

CAN DT —X u H—

ALEERL

EIEN

HEE TV UEERE - VT, B L0
HKIEBE

YT TN 5Hz

PRt EEE ( EFM :exhaust
flow meter )

aEEEL

EN

HEE TR, T ADIE, BXOATADE
7

Yo7 T ER 5Hz

PEH T A BRE ORI EE 1

aEREL

EIEN

HEE 002, CO, CH«, N:0, NO, NO,, NMHC,

6 L O NH; DIREE, 70 & CIZ AU

Y7V TR

5Hz

PRI A PR EE D RTE A 2

RoEREA

GiE

HIEH

YT T EEER
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£10.2 FIERHE-AESFHE2).

L - IES
HIEE = 2017M1-01 ( FBRILSTWZ &, B
TG LT VW EEELT
FRE)
RLERJE AL % 1:5Hz
Bl 2:5Hz TH > TN LT — X &
PIRLER T 1Hz Ttk
HIE B FF
HEH 20174 12 H 24 A
EHTOENE Bl1:7aL
Bl 2: 725 L (B4REME)
V) — 7 BT i 1:6h LLF
5] 2:5m
=7 a O MEED Bl 17 =2 (B 1
i FH B 2: T KAFH
WEBAAEREA FF: 5y 10:46
WERTRER] B4y 11:04
A2 (WEBHMEEER)
iR (0) 9.4
T (%) 40
KKJE (hPa) 1019. 5
L DAE G, 97 B K e 40 7%,
EIRICES HiRgiEE o W R () |
HE QRN E B (2B R 9 D B M YRk 2845 H 14 H
WRFETHH0), BEIW
B TR H
HEEE 76 L (FEEENE)
5494 27 )L X10 [E]=50 %1 7 /L

11 TV UARIEEED B IRIZAEEN T D £ TORERH

HIEMIE CSV T ER SN TWEIRFHE Y 7 b7 7 A VIEXTERT S, 77 (L
ZNTHE 2B L7 BB 2RI S92 (5] : 2016 12 24-08 42.csv ) . —D2D 7 7 A M
BOWERHOWET — 2 BEENLDLAIITIRIEREERT D, 77 A VICKWNT 57
—Z1X(A)  MESRD D SNIRLBIOME ( Wb THhETF—2] ) OHLTH (T
72U, FEZRT IHz ~OFEHRIR 21T 5 55 13 F% O ). WEEOFEIRF 2R 101 1Z5R
FEMITFHE T 7 7T MKV BLBAITO 2L E2BEL, T — X DEYIOIT, BLY
BT —ZDOINIRTORE TR —E 25 L1275 (Bl 7 —FIL3ITELLHET 5. i
BLERIT3IFDETDH. )  (AEMLLTHEONLME ( F: RELRENOFHE L8k
AT AE(g) ) FHlZ77AnE L, AT —2EMTL LT — 2 IIHMICZKBITE 5 L9123
5.
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HEHAREEDHIESS HEHARFRE D HIESS CANT—%
ZE |HE ARV B |—B | B |5'= [|time |Exh |Exh |Exh |Amb [Amb [Amb [t[s] |EngSp|Actua |EngC
ek [IL2 |(cH, [tk [LE (L2 [BE flow [temp |press |temp |press |humid eed[r |IEngP |oolant
Datetime * ES (ppm) * ES * (°c) rate |(degC |(kPa) |(degC |(kPa) |ity pm] |ercen |[Temp[
(CO,) |(N,0) (CO) |(NO) |(NO,) (m ) ) (%) tTorqg |deg]
&%) |Copm) (ppm) |(pPm) |(ppm) /min) uel%]

2016/12/24 8:42:16.3| 0.017| 0.292| 1.54 0 0
2016/12/24 8:42:16.5| 0.056| 0.259| 2.042| 0.174| 0.014

7.7 192| 0.046| 9.161| 102| 7.385| 102.1| 55.31| 12.85 0 17
76| 192.2| 0.101] 8.368| 102| 6.976] 102.1| 55.22| 13.05 0 17
2016/12/24 8:42:16.7| 0.01| 0.205| 2.329| 0.56 0 7.7] 192.4| 0.067| 8.255| 102| 7.076| 102.1| 55.24| 13.25| 134.3 61
2016/12/24 8:42:16.9| 0.018| 0.464| 1.82| 1.346 0 7.7] 192.6 0.075| 8.511| 101.7] 7.192| 102.1| 55.09| 13.45| 134.3 61
2016/12/24 8:42:17.1 0| 0.458 1.7 0 0[ 0.035 7.7] 192.8] 0.427| 8.096| 102.3| 7.221| 102.1| 55.25| 13.65| 172.6 61

o el e e el el e e el e A

2016/12/24 8:42:17.3| 0.099| 0.562| 2.586 0] 0.701] 0.078 76| 193] 0.386| 7.806| 101.8| 7.381| 102.1| 55.06| 13.85| 635.6 59
2016/12/24 8:42:17.5| 0.022| 0.553| 1.54 0| 0.709 0 76| 193.2| 0.539| 7.996| 102| 7.065| 102.1] 55.02| 14.05| 900.5 52
2016/12/24 8:42:17.7| 0.085| 0.63| 2.043 0] 0.326 0 7.7] 193.4| 0.672| 8.249| 102.8| 7.236| 102.1| 55.09| 14.25| 1036 37
2016/12/24 8:42:17.9| 0.065| 0.802| 1.461 0 0 0 7.7) 193.6] 1.352| 8.341| 101.3| 7.268| 102.1] 55.39| 14.45| 1041 36
2016/12/24 8:42:18.1| 0.027| 1.032| 1.759 0 0 0 77| 193.8| 2.347| 7.599| 102.1| 7.196| 102.1| 55.32| 14.65] 1028 36
2016/12/24 8:42:18.3| 0.354| 0.961| 1.606 0| 0.661 0 7.7 194[ 2.791| 8.304| 101.8] 7.246] 102.1] 55.27| 14.85] 1039 34

10.1 AIEEDBEF

1. HEMNE
ARE TR, ESIFFERTETE N EARDTZEFT 23 Fhk 27 SR B Rk 30 4EEED 4 FHIC
[ 31T DIREN IS A S OHEH A O BRI B9 2078 ) & L CEEAW
B XV By & 3T T 22 CFM L T2 ZRIC DV Tn oL HARIIFERTIC 31T D lE ik -
HIER RO TS, OB DORIETTIE - FIERREHKRT 2L bUELEZTND.
TARBIFERTIZ I 2 HE HFIRIFIHTEDOSAEE TRE L TE 7208, 4% bMADOHERIZH
RELZTDZENEE L.

12. XK

[M.01] European Commission: Press release, Commission welcomes Member States' agreement
on robust testing of air pollution emissions by cars Brussels, 28 October 2015.

M. 02] REFR: Z2HRKM D RDE #B&7-, Nikkei Automotive, 2016.11.

[M.03] REGULATION (EU) 2016/1628 OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL of 14 September 2016.

[M.04] COMMISSION DELEGATED REGULATION (EU) 2017/655 of 19 December 2016.

N.05]  [E @G AR E R T 7 4 —E L T S A 1R L R 2
ALV ELD P29 44 20 H.

[M.06] ELECTRONIC CODE OF FEDERAL REGULATIONS, Title 40, PART 86 —
CONTROL OF EMISSIONS FROM NEW AND IN-USE HIGHWAY VEHICLES AND
ENGINES, § 86.1818-12 Greenhouse gas emission standards for light-duty vehicles.

[M.07] ELECTRONIC CODE OF FEDERAL REGULATIONS, Title 40, PART 1036—
CONTROL OF EMISSIONS FROM NEW AND IN-USE HEAVY-DUTY HIGHWAY
ENGINES, §1036.108 Greenhouse gas emission standards.

[M.08] Mridul Gautam: Testing for Exhaust Emissions of Diesel Powered Off-Road Engines,
Prepared for the California Air Resources Board and the California
EnvironmentalProtection Agency, ARB Contract Number 98-317, 2002.

[M.09] U.S. Environmental Protection Agency, Populations, Activity and Emissions of Diesel
Nonroad Equipment in EPA Region 7, 2010 ( revised by EPA stuffin 2011 ).
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M. 10] Tanfeng Cao, Thomas D. Durbin, Robert L. Russell, David R. Cocker, George Scora,
Hector Maldonado, Kent C. Johnson: Evaluations of in-use emission factors from off-road
construction equipment, ATMOSPHERIC ENVIRONMENT 147, pp.234-245, 2016.

[M.11] FuMingliang, Ge Yunshan, Tan Jianwei, Zeng Tao, Liang, Bin: Characteristics of typical
non-road machinery emis-sions in China by using portable emission measurement sys-
tem, SCIENCE OF THE TOTAL ENVIRONMENT, vol.437, pp.255-261, 2012.

M 12] AHEIL, BEZRGE—, mkh B SHUHELE I LR O BE T AR
EORR, TASAME R 53-7,2011.

M. 13] EFAIEZ: BRI 2B O R B RATAORGE, R 2016.5, pp.63-
69, 2016.

N 14]  FKILAE: BEEHEMOBEHIT ARIEI ) BIE R LRI, AR
G(EB5), Vol.73, No.6, I1_321-11 332, 2017.

N 15]  FALES, BTEAS L R DY S UBIR PN AD B LR R LAY
OB HAYE LI AORE, BB M T, vol.71, No.4, pp.82-
90, 2019.

M. 16] —MAEEIE N B AR SR T 2 ARAE 2, JICMAS H020:2014. £ TRk — =
AN — i BB TIE—HE T a L

(M17] JIS A 8403—4 b THEMK — TS 2L —BE4HE: Ny O ER AR

[M.18] JIS D 0006—1 - Tik— =2 —F1E: Ry MU A

[M.19] JIS K 2204 %l

[(M.20] JIS K 2249—4 sl Je O RS- FE DR 7 - B ATD 0 E - B - AR B R

N 21] ERBAIERE SR R HEOAI F % 7 5 8575[2009.07 30 B 42 18- &bk

T ADRNE TT 1
[M.22] EEOEEHORZEEDOH H 2 EDHER[2010.03.18]50H 43 70— BV Kk
A B PR AR E J7 15

[M.23] Pk 15 EERMESR

[M.24] TEEEXFFEORZLIEEDHH 20 55 777(2008.03 2559 41 (FHEHHEH T A
DRNEITE)

M. 25] ELECTRONIC CODE OF FEDERAL REGULATIONS, Title 40, PART 1065 —
ENGINE-TESTING PROCEDURES, §1065.275 N:O measurement devices.

[M.26] JERSEREHLE O EUEOHMI H 280 5 1 7:[2008.03. 25 L3I 109 HE G fiF SN
REZPEH S VD HE T AD SR EL DI E J7 15
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TEEH
F.1o R
AT 2IMOEERKIIR F1 L L, SEOMRBNTEXL2EHERMTL LTS
0, BRELOFRE - RWMPEBHCREE G AT DT Y ) oA E2 v R fGEnTn 5
®F.2LL, F2IZBIRT D0 00T EATH. WD A A RBHIPE T AD FeE 3 5722 DT
L7200,
RF 1 AERICHERT HE. A LB OO S M. 2211 L.

PR O PR ST | B FEUE BRIk
4 o/ L ON
v &7 R 53 60 JIS K 2280
R g/cm? 0.815 0.840 JIS K 2249
AR JISK 2254
50% B IR K (C) 528 (255) 568 (295)
90% B IR K (C) 573 (300) 618 (345)
R K (C) — 643 (370)
IS5 K (C) 331(58) — JIS K 2265-3
bR ( FRBRIEEE 303 | mm?2/s 3.0 45 JIS K 2283
K (30C) )
e vol % — 25 JPI % HPLC"!
LR ER vol % — 5.0 JPI 1 HPLC!
i sy wt - ppm — 10 LLTFD 9 Hund i,
DIFik
JIS K 2541-1
JIS K 2541-2
JIS K 2541-6
JIS K 2541-7
JERGBE A F LT 2T | % — 0.1 R BEHE iR R I
JV(FAME) HES 27157
N7 YEY R % — 0.01

*1: YESL T IP391(FAME JRA#H) (D WIERIZED EN12916) , 38 XL OVIPS48(EIIN 23 e b & LTV 5
23, B R TER B ORZIEIEOM B & E o 5 ERIM2IHET 5 JPL & 95, IP391, LU IP548 T
mass%DHIEMIL, 8IS L OB EFMYDILE T volhllE T2 Z LN ETH S,

*2: BRI PFEREB ERE L\ HRINE O SE OMERE BT DA TR (W 4mpsiE A
FEANE) B AR, B SRS RE L ORI ORI A RS BN A L O
WINTEE OZEFIR L 0 OHEORBRGIEDOME N 5 OREICE D&, BMPOIENEEA F LT 2TV
xR Z Uk FOREORIEGEE U TREEERENED 5 I7E.

=F.2 —flBOAVIRAURETHRSNTLAER. JIS K 2204 CHkM.19] TED S 2 5.

AELOMER I E 4 | R FRHL
T . S RECR TR X BRI (BO) OO FRH LA,
By AR 6B LLE JIS K2204-2007 @ 1 &, 2 B2 EWE
BE 0.86g/cm® LATF JIS K2204-2007.
ZRERPEAR 360°CLLT SHERECREIZ X DRI (BO) 0D BEHIIAL.
90%%58 Hi 1. s JIS K2204-2007 @ 1 7, 2 BlCEHA.
1P 50°CLL I - o e A
BkLEE (30°C) 2. bmm’/s LAk JIS K2204-2007(1 %, 2 HIZil&).
Ly SHERECRIEIZ K DR (BO) 0D BE AL,
sy 0001 BLALL T JIS K2204-2007 @ 1 &, 2 BICiHA.
JERSFE A F L= 271 | 0.1 EEULL T ‘
SPEDRS 0Ol EEAT SHERECRIEIZ K DR (BO) OO BE AL,
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F.2 BMORD 2
IREFD RS SIMT 22AT O BRITIE, R S A 3 S B ( ®F.2.1 ), obrigBgIc %
FET L. BREHIfEBRM & LT O BN D D120, SFTEEBIICEEER HiAtedy, EToITE
Ho%xds (BF.2.2) AhfﬁkT%@@%%ﬁ;% ERFLT 5. o HrHEBIIC 1dE S
2t BEOHHORGOFEZEZATELTE 2B LIERBREZEZO L Z ENTER
WSRO T 238 % .

BF.2.1 REOESRY ®F.2.2 BERAOER

SN RO FEG| 2B F. 2.3 12/~
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ARG E B
%;ogi R B JIS K2249 g/cm3 0. 8364
5]k PMCC PMCC:% JIS K2265-3 °C 69. b
EPFAEE : 30°C JIS K2283 mni/s 3. 836
KB EE W B & JIS K2254 °C 174.0
5 %8 H C 203. 5
1 0%8BH C 218.0
2 0%%BH C 241.5
3 0%&EH C 258.0
4 0%8BH C 271.5
50%8 C 283.0
6 0%&H C 294.0
7 0%&E C 306. 0
8 0% &t C 319.5
9 0%& C 338.0
95 %R C 354. 5
97 %BEH c -
#® R C 364. 5
2BHE vol% 97.5
HmE vol% 1.5
BkE vol% 1.0
ThEH J | Si& JIS K2280 55. 4

F.2.3 SO TR OEH.
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SEAE B
BB A IAT N Efﬁgygf%% mass% .1
ST 1 Ef;;%gf;& mass% «0. 01
fafs JPI-5S-49  vol% 76.2
FLIaon vol% 0.0
—BEEED vol% 19.8
BRI —mesms vl 29
ZBRFERUL vol% 1.1
WHEEK vol% 23.8
E25 k)i vol% 4.0
—BEEED IP548 mass%, vo | % E 23.0, 21.9 (0-¥yLyDHE 0. 8790 T E)
SEEEES massk, volWREME 2.1, 1.8 (I-FM7ALVOLE 1,001 THE)
BRI —meamont massh voIWEEME 1.2, 0.9 GriviyOLLE 1. 180THE)
WEEK mass%, vo | %5 & 26.3, 24.6
ZRIBER mass%, vo | % E 3.3 2.7
Bis | SN i PO 8
* BHAER  JPLE
BY TN FL 74 D BERTEEENEGY 7,
* B IPE
AU TiE, FAMEAEBEINTWAWI EARRINE Lz0T, #EE%IP391 (FAMERESE
) A 5IP548 (Bd) ICEBE L L7,
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F.3 KofafikERER

HAL : kPa

BE

K(°C)
273(0) | 0.61121 | 0.61567 | 0.62015 | 0.62467 | 0.62921 | 0.63378 | 0.63838 | 0.64301 | 0.64767 | 0.65236
274(1) | 0.65708 | 0.66183 | 0.66661 | 0.67142 | 0.67626 | 0.68114 | 0.68604 | 0.69098 | 0.69594 | 0.70094
275(2) | 0.70597 | 0.71103 | 0.71613 | 0.72126 | 0.72641 | 0.73161 | 0.73683 | 0.74209 | 0.74738 | 0.75270
276(3) | 0.75806 | 0.76345 | 0.76888 | 0.77434 | 0.77983 | 0.78536 | 0.79092 | 0.79652 | 0.80215 | 0.80782
277(4) | 0.81352 | 0.81926 | 0.82503 | 0.83084 | 0.83669 | 0.84257 | 0.84849 | 0.85445 | 0.86044 | 0.86647
278(5) | 0.87254 | 0.87864 | 0.88479 | 0.89097 | 0.89719 | 0.90344 | 0.90974 | 0.91607 | 0.92245 | 0.92886

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

279(6) 0.93531 0.94180 | 0.94834 | 0.95491 | 0.96152 | 0.96817 | 0.97486 | 0.98160 | 0.98837 | 0.99519
280(7) 1.0020 1.0089 1.0159 1.0299 1.0299 1.0370 1.0441 1.0512 1.0584 1.0657
281(8) 1.0729 1.0803 1.0876 1.0951 1.1025 1.1100 1.1176 1.1252 1.1328 1.1405
282(9) 1.1482 1.1560 1.1638 1.1717 1.1796 1.1876 1.1956 1.2037 1.2118 1.2199
283(10) | 1.2281 1.2364 1.2447 1.2530 1.2614 1.2699 1.2784 1.2869 1.2955 1.3042

284(11) | 1.3129 1.3217 1.3305 1.3393 1.3482 1.3572 1.3662 1.3753 1.3844 1.3935
285(12) | 1.4028 1.4121 1.4214 1.4308 1.4402 1.4497 1.4593 1.4689 1.4785 1.4882
286(13) | 1.4980 1.5078 1.5177 1.5277 1.5377 1.5477 1.5579 1.5680 1.5783 1.5886
287(14) | 1.5989 1.6093 1.6198 1.6303 1.6409 1.6516 1.6623 1.6730 1.6839 1.6948
288(15) | 1.7057 1.7167 1.7278 1.7390 1.7502 1.7614 1.7728 1.7842 1.7956 1.8071

289(16) | 1.8187 1.8304 1.8421 1.8539 1.8658 1.8777 1.8897 1.9017 1.9138 1.9260
290(17)| 1.9383 1.9506 1.9630 1.9755 1.9880 2.0006 2.0133 2.0260 2.0388 2.0517
291(18) | 2.0647 2.0777 2.0908 2.1040 2.1172 2.1305 2.1439 2.1574 2.1709 2.1845
292(19) | 2.1982 2.2120 2.2258 2.2397 2.2537 2.2678 2.2819 2.2961 2.3104 2.3248
293(20) | 2.3392 2.3538 2.3684 2.3831 2.3978 2.4127 2.4276 2.4426 2.4577 2.4729

294(21) | 2.4882 2.5035 2.5189 2.5344 2.5500 2.5657 2.5814 2.5973 2.6132 2.6292
295(22) | 2.6453 2.6615 2.6777 2.6941 2.7105 2.7271 2.7437 2.7604 2.7772 2.7941
296(23) | 2.8110 2.8281 2.8452 2.8625 2.8798 2.8972 2.9148 2.9324 2.9501 2.9679
297(24) | 2.9858 3.0037 3.0218 3.0400 3.0583 3.0766 3.0951 3.1136 3.1323 3.1511
298(25) | 3.1699 3.1889 3.2079 3.2270 3.2463 3.2656 3.2851 3.3046 3.3243 3.3440

299(26) | 3.3639 3.3838 3.4039 3.4240 3.4443 3.4647 3.4852 3.5057 3.5264 3.5472
300(27) | 3.5681 3.5891 3.6102 3.6315 3.6528 3.6742 3.6958 3.7174 3.7392 3.7611
301(28) | 3.7831 3.8052 3.8274 3.8497 3.8722 3.8947 3.9174 3.9402 3.9631 3.9861
302(29) | 4.0092 4.0325 4.0558 4.0793 4.1029 4.1266 4.1505 4.1744 4.1985 4.2227
303(30) | 4.2470 4.2715 4.2960 4.3207 4.3455 4.3705 4.3955 4.4207 4.4460 4.4715

304(31) | 4.4970 4.5227 4.5485 4.5745 4.6005 4.6267 4.6531 4.6795 4.7061 4.7328
305(32) | 4.7597 4.7867 4.8138 4.8410 4.8684 4.8959 4.9236 4.9514 4.9793 5.0074
306(33) | 5.0356 5.0639 5.0924 5.1210 5.1497 5.1786 5.2077 5.2368 5.2662 5.2956
307(34)| 5.3252 5.3550 5.3848 5.4149 5.4451 5.4754 5.5059 5.5365 5.5672 5.5981
308(35) | 5.6292 5.6604 5.6918 5.7233 5.7549 5.7868 5.8187 5.8508 5.8831 5.9155

309(36) | 5.9481 5.9808 6.0137 6.0468 6.0800 6.1133 6.1469 6.1805 6.2144 6.2484
310(37) | 6.2825 6.3169 6.3513 6.3860 6.4208 6.4558 6.4909 6.5262 6.5617 6.5973
311(38)| 6.6331 6.6691 6.7052 6.7415 6.7780 6.8147 6.8515 6.8885 6.9256 6.9630
312(39)| 7.0005 7.0382 7.0760 7.1141 7.1523 7.1907 7.2292 7.2680 7.3069 7.3460
313(40) | 7.3853 7.4248 7.4644 7.5042 7.5443 7.5845 7.6248 7.6654 7.7062 7.7471

314(41) | 7.7882 7.8296 7.8711 7.9128 7.9546 7.9967 8.0390 8.0815 8.1241 8.1670
315(42) | 8.2100 8.2532 8.2967 8.3403 8.3841 8.4282 8.4724 8.5168 8.5615 8.6063
316(43)| 8.6513 8.6965 8.7420 8.7876 8.8335 8.8795 8.9258 8.9723 9.0189 9.0658
317(44)| 9.1129 9.1602 9.2077 9.2555 9.3034 9.3516 9.3999 9.4485 9.4973 9.5463
318(45) | 9.5956 9.6450 9.6947 9.7446 9.7947 9.8450 9.8956 9.9464 9.9974 10.049

319(46) | 10.100 10.152 10.204 10.256 10.308 10.361 10.414 10.467 10.520 10.573
320(47)| 10.627 10.681 10.735 10.790 10.845 10.899 10.955 11.010 11.066 11.122
321(48)| 11.178 11.234 11.291 11.348 11.405 11.462 11.520 11.578 11.636 11.694
322(49) | 11.753 11.812 11.871 11.930 11.990 12.049 12.110 12.170 12.231 12.292
323(50) | 12.353 12.414 12.476 12.538 12.600 12.663 12.725 12.788 12.852 12.915
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EE, BEL (N0 & CHy DREIZ 202 F1
DEBVBEL R D AREENE DD TEV, FRAR
REIZLY, BESICOENDO AL BT, fHliE e

PM - _
e | 1991~ EEBEIREE
ESL

020 | 2001~ ExEoREE |
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NZ EITHONWTIEARD, ZDOHEE, ILARG D HE
BT HEMVEF—ThH D,
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ro: BRI OBRIEIC X 2 RO IR L0
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Mco22=Vs X Cco2/100 X 1.83

(G)

154

TR FETEE R 4385 &

-2 GHES aRLICEH L-AITEE.
2. AEBE
HEOHEZFK-2 B LOK-2 (277, DPF
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N0, CH4, 35 KUV NOx S O 2 #IE L, HIEH CEHOBEERLET,
0.30 N0
o0 BEXM
8 KE HEAVY-DUTY HIGHWAY ENGINESH il i .. ..
£0.15 1)  European Commission: Press release, Commission
0.10 welcomes Member States' agreement on robust testing
g'gg l = = = = of air pollution emissions by cars Brussels, 28 October
#i & ABL O EEE EEHEH) 2015.
2)  ELECTRONIC CODE OF FEDERAL
CH " REGULATIONS, Title 40, PART 86— CONTROL OF
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RELIABILITY IMPROVEMENT AND SIMPLIFICATION OF METHOD FOR
MEASURING EXHAUST GAS FROM EARTH-MOVING MACHINERY

Hiroshi YOSHINAGA

Exhaust gas from earth-moving machinery is regulated using chamber tests for the engines installed in the

machines. On the other hand, in line with the trends in on-road vehicles, measurements on exhaust gas emitted from

working earth-moving machinery have been reported in Japan and other countries. The reliability of such measured

values must be determined in order to discuss the magnitude, and measurement methods must be simplified in order

to obtain much data on various machines in the future. This paper proposes using CO2-based emission rate (g/kg-

COy) to evaluate the amount of gas emissions, and choosing

‘Idling’

and ‘Grading (simulated work)” when

measuring working machines in order to improve the reliability of measured values and to simplify the measurement.

It is predicted that measurement of 5 minutes of
(simulated work)’

‘Idling”  performed three times, and 60 cycles of

‘Grading

performed three times by different machine operators can control the precision of estimated

random errors of the measured NOx values to no more than 10% with 95% reliability.
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MEASUREMENT OF EXHAUST GAS TO CLARIFY THE APPROXIMATE
AMOUNT OF THE GREENHOUSE GASES NITROUS OXIDE AND
METHANE EMITTED BY EARTH-MOVING MACHINES

Hiroshi YOSHINAGA! and Yasushi NITTA?

!'Senior Researcher, Public Works Research Institute
2 Leader of Advanced Technology Research Team, Public Works Research Institute

To clarify the approximate amount of the greenhouse gases ( GHGs ) nitrous oxide ( N2O ) and methane ( CHa )
emitted by earth-moving machines, a series of measurements were carried out using a portable emissions
measurement system ( PEMS ) that included a Fourier transform infrared ( FTIR ) analyzer. A total of seven hydraulic
excavators were provided for testing: three machines that conform to the 2011 Japanese standards without selective
catalytic reduction ( SCR ) and four machines equipped with SCR that conform to the 2014 standards. The
measurements were taken during two types of operation: idling, which is a low-power operation, and grading
( simulated work ), which is a higher power operation than idling. Grading has similar power requirements to traveling
and excavation, and variation in the measured values is small. The results provided the following information which
has hitherto not been published in Japan or elsewhere. (1) Earth-moving machines equipped with SCR emit relatively
large amounts of N2O during grading ( simulated work ). (2) The relative contribution to GHG emissions ( COz-equivalent )
of N2O during grading ( simulated work ) by the three non-SCR-equipped vehicles, and by the four SCR-equipped
vehicles account for averages of 0.45% and 2.7% respectively. The average of 2.7% for SCR-equipped vehicles is
roughly equal to the average of 2.9% obtained in five measurements described in the literature reporting on SCR-

equipped vehicles traveling on public roads.
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NAED AL, 2RI T 2EESHLTEL o7z, ISM IS T 252 L TWw 328
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HIE L Twawnd, BEEN% WM TlE NOx 23813 2 @235 - 72 D TH% I EEE
LIRS, QLD NOx & v+ —HBICRESRALZDOTL & 5 52? A filx D
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190



O R DHESNDIRE N A AO ML EFRBLOAZ D% HARFEHTEENE 4385 &

Q: EEZFAINHiFEIE ) A XDV FM IV FADFHEEZ THWWDTL x 95 78
7 AN RZ e T CHNDOEEBR D ZHMET 2 LEIDOTLIIDP?A LIICTVF4D
JFHCE, 7277, IS HD Y T F NN Y FARRT 4N R —F T 5T L & RIEN
B0, ¥uny 2o v Nich3 2T b ORI H % EIEIRTE $8AD5,
XYunNy 7 7oy FIChs LBEATE, MBEEEFEMVHT LN TEE LI R
Vy bRHVETDOC, HICTA4NX—%TF52 L3RR Y, SRERGHIATZ S Z
Ll 5.

02 05 02 S DER : HER(LEF D PEMS EEDRYE, #V ) vHEHEHT v E=7 2V
F— DT, A & v ORIERFBRMARDFAIEDOFF (RVEY) O FE A% DA G H AT
AE), MREEFHFS A A ARSI KB O EBFHIRE O, 4 Vv T2 — MHMeaPor]
WU 2 5 HRE O BFE, SEMS I X % PN GHHl. (FATO QA) Q: 7TV E=T % T4 L¥—
Fr VT ELTEHT2MAPEATHE T, TVvE=TORAVOUERMAHE L
BB liERWTLEID? ATVEZTOY 7o, KEaMEICHEEST S
AREEDR H Y £ T

03 T ARHARFDBRBRE

RENRA 2O HRE(LEERE, HHINSR L 7> T3 NOx, —{LRE CO, Btk HC,
SR O T I & SCRMIE & LU L 72 RS R A WA L7, S DICERERETMO~=2 7 LD
U BRGSO R A 2 B LR A WE Lz, (FRTD QA) Q: Mg bz
FOFRT T DB RS 10 E TR TEHFT L RIAALZEHRE LTWHD, FHE
NIRNTERFT DL H DO CTHRIFEREEETRETIEHRVWTL X 90?2 AMSIRSD
T AZNZDNTIE, HOBE OB OPEHEN Z WO TUOBRE > TOTHEENRRKE VO
TEFROBEIIEE L E 2O ETH, HRLERITRHT OGRS LT SCR 2 ##;
L7 SHE SN DT, W E > T TH BT/ NS L, 2ol 8L KX
< RFEDM) CTHEL-OTHBEIZARAWEE X L. £/, ITEOERERIC W TITE
FROTF =2 b0 EFHATLE. (FEEDQQ) Q: % K R L— AL 05 Tl
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RISOREM. BE e e
F4THSHA | 201659H16H 2017%4H813H
196

A DSR2 R




e

R O SN DI BN R A ADOHIRILE RIS I OAZ L OWISE LARNFZERTE B 4385 5

ERJN/NRMM Stage VHEA ARSI (BRIRIIGETER)
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——, | BAHFIV | Ax | EE . N
1 I3 1055
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Page: 8

<J>O-BSIT>I>>
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ER)/NRMM Stage VHEHZ38%] (HEAZA8HIME)
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! 12
NRE 37-56 Sz | 500 4.70 0.015 | 1x10
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o:absorption cross section(cm? molecule')
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T72EZT (NH;)

f%iﬁ’\d)??% NH; emission sources (Kanto area, 2008)
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# Human, Pet

= Transport
m Others
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=1 /3L N s2 224 =1 | 5

E'I'/,E\“JZ‘ZIE - 75/% (JIE% E'I'/,EJ] IZIB)
FEIRKF1.515 um DDFBFE(KL —H — Astigmatic Herriott &Y
BRERRIRD N EECHALTHEELZEE ZERHG LY
EERICKEL | 6599.90cm? || wILRES | 10.0 kPa =i 0.131L
5 & B f1s ILRE 140 °C =R 146 mm
RHR R 0.3 ppm ME 2sim KIRE 9.8m

Sample In Sample Out

S EHAIER Laser DFB
+ controller diode laser
|| 1N AE TS %
HEEEE LR ] Valve
., Lens Pressure
<=l
=150 mm gauge
500 mm Function Lock in E
X generator amplifier
500 mm | Lens &
X PC f=50mm ] —
Astigmatic Herriott cell
765 mm ——— &

(4) Kotaro Tanaka, Kai Miyamura, Kazushi Akishima, Kenichi Tonokura, Mitsuru Konno, “Sensitive measurements of trace gas of formaldehyde using a mid-il‘%rared laser
spectrometer with a compact multi-pass cell”, Infrared Physics and Technology, 79, 1-5, (2016).
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The driving route for on-board measurements. R -
B, B o, BRERTSMERK2017
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ol s H: 23 INEY il
TUEZTEHIAEE Iw‘; -

L—H—IRIR S SiE = ThbgE
N :b R X BERERA=E: ~660 cc
BRERADIE INBYSEFEE:  660~2000  cc
N HRRFAE: 2000 ~ «
Il T14—EI | T4—EIL | NOxIRE | [R&
- =it EEE L BeiLfihis | EITAhEE | SCR
AVI)UE (DOC) (NSR) filbE

Fo—L s BHTRS O O O
%ﬁbf:?’f_ﬁ)bi (DPF)
X DPF (Diesel Particlate Filter)

DOC (Diesel Oxidation Catalyst)

NSR (NOx Storage Reduction )
SCR (Selective Catalytic Reduction)

AEREE T (— )

No. 1 No. 2 No.3

Fuel type Gasoline Diesel Gasoline
Engine type In line 4 cylinder | In line 4 cylinder | In line 3 cylinder

NA Turbo Turbo
Displacement (L) 1.99 2.18 0.658
Max. power output 98 / 5600 129 / 4500 38/6800
(kW per rev / min)
Post treatment device TWC DOC + DPF TWC
Vehicle mass (t) 1.68 1.56 1.16
Emission standard 2005 2009 2005
Model year 2014 2015 2017
Mileage traveled (km) 11000 8800 17700

B EAER, R B, BE ¥R, £F i, ‘L—YRIRSEEEAVEBENSHHESNDIT EZT OEHEHA", BHERIMR, 47.2(2015) pp. 369-374.
FELS, BB THRESRID L, 2018
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374.
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B.1 BAXBHBERHEHE—8 (BFT—%)
BRB548 web site ( https://www.env.go.jp/air/car/tokutei_law.html )XV, AFL7=—EREE T
T A TIN5 ( ZHHEIZX 2018411 A 8 H.).

B.2 EU IZ$I17% non road mobile machinery @ in service monitoring ( BF T —4 )

{# HIBFED non road mobile machineryn ®EHH ADRNEIZH)>% EU A COMMISSION
DELEGATED REGULATION (EU) 2017/655 of 19 December 2016 D JF L X ONFIER&2E 7 —#
T2 ( ZIAIL201748 A.).
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