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ATNVYFHT oku} 3,054 105 6=
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F5BFL414] FPT Industrial S.p.A 3,387 102 6z
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16 | wi7] 7k~ oA A7 Al 2~ o ZY X~ 3+ /1014885100000
SCR SYSTEM FOR A SHIP OR AN
17 KWANG SUNG CO-.| per/KR2010/002446
OVERLAND PLANT
18 [SCR SYSTEM HAVING BYPASS SYSTEM [KWANG SUNG €O, /95003468
PLASMA NOZZLE AND PLASMA SCR| - .
19 [SVSTEAM COMBPRISING SAME g7 AATY | PCT/KR2015/001834
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X 11. 89 Tierd/Tierd5 vlE7}2~ 1A

o Stage IV
A4 CO HC HC+NOx NOx PM
HEA A
(o]~ m]5h) (g/kWh) | (g/kWh) | (g/kWh) | (g/kWh) | (g/kWh)
56kW™130kW 2014.09.01 5.0 0.19 - 0.4 0.025
130kW ™ 560kW 2014.01.01 35 0.19 - 04 0.025
o Stage V
AAEE Ignition CO HC NOx PM PN
-~ Category
(o] %] uh) Source | (g/kWh) | (g/kWh) | (g/kWh) | (g/kWh) | (g/kWh)
N NRE-v/c-
8kW 1 Cl 8.00 7.50 0.40 -
5 NRE-v/c-
S8kW™19kW 5 Cl 6.60 7.50 0.40 -
N NRE-v/c- .
19kW™27kW 3 Cl 5.00 470 0.015 1x10
5 NRE-v/c- .
37kW ™ 56kW 4 Cl 5.00 470 0.015 1x10
) NRE-v/c- >
56kW™130kW 5 All 5.00 0.19 0.40 0.015 1x10
5 NRE-v/c- 12
130kW560kW 6 All 3.50 0.19 0.40 0.015 1x10
5 NRE-v/c-
560kW 7 All 3.50 0.19 0.40 0.015 -
O w"]=+& EPA(Environment Protection Agency)E 40 & AX7|A % A7) A9
H&7]- 2= gk 27| FAE AR =osta oy, dA FAAQA AT

2 dAe B 19909 A E 7] L@ H A (Clean Air Act)S 7|22 3§fal
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Stage-V(China VZ F4 %) #A4& v3gd Aoz o4,

O =& 20184 349 54 A4 2 w7 AHEEH = O HERAL] e 27

rob
ol
oy
il
AN

Bx

10111
o MU wo UQL'

r



A =del el FHS AT Stage-V(Eol5) H=R FAE A A WA
tebh H9len], BS V(Stage-IVeol 819, 37kW560kW)E 2020 109 1e] A a3
31, BS V(Stage-Vol 3ld, 7 S 8W ©]3}, 560kW o] B5F xEshH)= 20249 4€

14 Age o).

(2) 7=d%
O NGKAM= Agatel A4 7Ms3h 2 dH & Mdsta g%
Hol SCR washcoate F®ste] NOx¢F PMS sAlol Aftsts= ZHE A
g7 NGKO 4 Ak o gA] Aol A EﬁH%U OP‘/}E} "ﬂﬁ]/\]”o
1= AAolH, Ak suzl FAdl gk A
= ZlEe B ATdde sud 72 dE Az A PMxﬂﬂ a2ey ¥3
| 913t AL v Fo R Axste AT FEAFS A 5.

@)
ol _llm

ol

P

o

b
Q
-
il
B
Jl->
O
Hﬁ
_[
)
o
£
% o
2

&4y y

Symmetric Cali Technology Agymmetric Cell Technology

a1 10 YA A A A (A FAFCorning)

O 3, wj=E7k2=9] DeNOxs #l3te] FrHAdS 42 £EME, HUG Eng, 22
Aol oujel So] AExp, AMutald T4 whddn] Bdy AFS hgoR =
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Freedom Group inc. World Agricultural Equipment(2016)

R 12, AA sIAANE A (9] e 2e)

T 2004 2009 2014 2019 2024

ol 16,900 23,100 30,800 36,200 | 45,400

JYEES) 18,750 22 450 26,250 13,450 | 40,350
Of - tHREE 23,150 38,500 53,350 21,900 | 115,300

=0 4,390 7.4580 13,500 18, &00 24,000

7IE 6,560 10,020 16,800 23,850 30,950

& 69,750 101,550 140,700 193,500 | 256,000

g EF Fa Qwe] FE5F AT wEY, vcks g AuEiel 57
A ST 5 EWA el agsel, B4 Agel FAH 4G BPe Rl

O "=, d¥ T 7lsdd=S AR A7 Fujer BHste], SR A
719 ®BA 9H A=A (600 cpsi/dmil) A FZ7]E&S AE3kste] dAA AFS A
A= =

O =9 IYALE FF ekl A TG4 (600 cpsi/3mil, 900 cpsi/2mil)7HA] 7H s}
o], SULEV (Super Ultra Low Emission Vehicle) 28 tjn]g < 4. John deere il
+ Tier-4 wW7|7AlE WHA 7= Al2dlS AAIsE o1, DOC+DPF+Urea SCR Al 2~
W A Hw HAAEE T w7 Eokeld, LxRES AP AE W

Zahe FAYNLY Tl F2 o2A
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= 2| A A kA =9 Eda/299 S

1 HIGH POROSITY CORDIERITE COMPOSITION | Corning Incorporated HH/07756175.1
HIGH POROSITY FILTERS FOR 4-WAY .

2 EXHAUST GAS TREATMENT Corning Incorporated | PCT/US2007/015055
CERAMIC CLAY, MANUFACTURING
METHODS THEREOF AND

3 MANUFACTURING METHODS FOR CERAMIC| NGK Insulators, Ltd - 9/05727456.5
FORMED ARTICLE AND CERAMIC
STRUCTURE

CATALYTIC DIESEL PARTICULATE FILTER

4 |AND MANUFACTURING METHOD THEREOF | Ok Insulators, Ltd Pl%5/12400393

5 SCR Qn diesel particular filter and method for| Hyundai Motor Co., =5/901210218986
producing Ltd.
DIESEL PARTICULATE FILTER COATED

6 WITH SELECTIVE CATALYTIC REDUCTION| Hyundai Motor Co., 1 /15166350
AND EXHAUST GAS AFTERTREATMENT Ltd.
SYSTEM
TRANSITION METAL/AEI-ZEOLITE SCR o o

7 CATALYST Johnson Matthey 1 9/17189358.9
Filter Catalyzed With SCR Catalyst, Systems BASF

8 |And Methods CORPORATION Pl =/15552305

9 Catalytic filter having a soot catalyst and an Johnson Matthey ) 5/15279511
SCR catalyst
CATALYST FOR PURIFYING NITROGEN o)\

10 OXIDE, AND METHOD OF PRODUCING MITSUBISHI 4 8/22164190

11 |DPF REGENERATION DEVICE ISUZUL¥§ TORS o B /8265126
EXHAUST AFTERTREATMENT SYSTEM

2 |WITH LOW-TEMPERATURE SCR Tenneco 7l %/14286284
EXHAUST GAS PURIFIER FOR DIESEL

13 |ENGINE USING HEAVY OIL OR INFERIOR US[SHAII\I{C?;{([)J SAI A H /26078668
GRADE OF FUEL

14 |[EXHAUST GAS TREATMENT DEVICE MITSUBISHI o= /21270762

15 |EXHAUST EMISSION CONTROL DEVICE HITACHI LTD o H /18157970
EXHAUST GAS PURIFICATION DEVICE o1\

16 MOUNTED ON VESSEL YANMAR CO LTD ] B /26088313

17 Pacl.iagmg aftertreatment system of engine of a Ele.ctrofMotlve 1] 5 /09849958
marine vessel Diesel, Inc.

18 Procedure and control unit to operate an Robert Bosch GMBH ) /11641486

integrated SCR/DPF system
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ga RS AT 5 e 25 Fow pRENY. 4xe] A9 W wEe of
2400cc, 5%76%9 A% Hr wjz|Zo] oF 3300ccE FelE. FuUe dAxd F71A B
Aol disll AHH AP Ay EdYe AE FTYol A HfFEol =& ZoE
glEglon], Fulele] A9 4x7h Ao ] x| gl Ao g,
%13 7 w98 EFY A= Axlerig dAs
TFEFE[AAEZY] & 2l 7] Flccl & o vl 7] Flccl ¥ vl 7] FFlccl
e
(4072 1] ] 719 2,434 1,424
T 1,826 3,409 2,535
[40m} 2] 0] % ~ 60} v wH] , , ’
!
[607F 2l o] 4} ~ 80uhel m]uH] 2,435 4525 3,828
o 3,054 7,755 5,371
807} 0] 3] ’ ’ ’
E 14 =l w98 Fukel xS Axle g ds
TATE AaA el | HhE 7] FHecl 32 7] Zlec]
4z 1,568 3,409 2,471
5z 2,435 3,770 3,287
6x 3,054 3,770 3,364
2EY 1,175 3,409 2,879
% 15, EY/FuR] A= BHE dg
T +F 2007 2008 2009 2010 2011 2012 2013 2014
A% 65,782 66,958 67,442 65,516 63,340 64,651 64,503 62,635
EdY =3 113,639 118,771 120,689 124,011 125,466 126,498 127,700 127,928
o3 36,030 37518 40,131 44,266 47,040 48,802 51,693 54,782
3% 93} 21,489 20,423 17,748 17,765 16,254 15,385 15,062 13,896
ol 4z 42,555 42,978 40,414 41,104 39,992 39,214 37917 35,910
5% o] 10,127 11,041 11,056 11,712 12,484 13,956 15,045 16,188
31 A 289,622 297,689 297,480 304,374 304,576 308,506 311,920 311,339




2) 7 A w714 2 A A

O "AMAIE HiEAIZIAL e =% F7|7= 20159 ol
? 2 Axde] FzkE o

Gh 45z0 FZIAZF 7 ®ol AREEAL e,

MARA B vl =2 Aor dotro] E AT AYE FUIAR FdEATdA
5 TRl EYE(T653, T1003)2F FHFI(CX480G,

7149 79 Tier TFAZE A3

[}
T il
Edee] A% FUY, Fule A%

gl o
=

Arkd A Tier-27} 445 tjg 2l
CX585G) = A4

kel s7) Aol o]2fgt
S, AP HB FAL

¥ 16 AAF 2dE e Fa A
g/ dl T653 T1003
azl x4 Perkins 1103C-33T Perkins 1104D-44TA
Az == &KW/ rpm) 46/2200 74.9/2200
Az ¥ 7] ZFee) 3300 4400
H & F24/R24 F32/R32
T34 %= (km/h) 30 40
PTO 34 =3 PTO =3 PTO
38 H3a 4 CAT II CAT II
Efolo] 14 (/%) 11.2-20/14.9-30 13.6-24/16.9-34
2] A 2] 4 31 (mm) 415 383
= 2+A 2] (mm) 2114 2300
% ZF(kg) 2741 3685
£ 17 A48 Fkele] Fa A
/el CX480G CX585G
YANMAR YANMAR
AW 2
4TNVIRT-ZSKTC ATNVI8T-ZNKTC
AN =2 (ps/rpm) 74/2200 85/2500
Az ¥ 7] ZF(ee) 3319 3319
T &S/ A HST/7]9] 4] HST/7] 0] 4]
2F & = (m/s) 2.7 2.9
oF = 4 5
o3 F(mm) 1480 1720
g8 A &x%(mm) 446x900 446x900
T=RAEH) 1500 1600
4 olxZ x50 (mm) 4600x2255x2480 4625x2110x2400
= F(kg) 3477 3560
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o =% EF7]A mAE A | A" 7=
(1) 1zl wi~z1=g, wiqt 54 wE DPF Size A4 2 AA
7|Al& DPF ¥H 84 7|& /M
O dwtdo=z fA dxleA wiEH+ vAUHAE AA F 5 A+
WS DPF(Diesel Particulate Filter) 2 €& A Q1. o|#|3t DPF= € A3
%

.
AR aFsm Ya ol o= Ak U WA F& DPF BA=

N
b
o
o

o]
A%
-
)

O o2l Algte sy DPF ®Ale] == cofefe] I3 5. DPF=
EA2 A sty e Wall &S SdstaA Wall e dHzgo =
H. o2k DPFe] 4% ¥ wHicke] w2 A Al&agle] wjgfo]l
AAskar ol =g FIA mARA Az AACl A DPFE AdAs= Ao

Trapped PM

Exhaust
[Pia, GO, HE)
Enter

Ceramic Honeycomb
W
% 20. Algk® DPF @49 +x

@ z-olgte]E DPF AH A& A4 2 A3
O =% 7|74 DPF 2¥ e A4S s svjelzio]E DPF ¥ Algol dis] H=

Az 4 AG7ts 3% AEF Ax¥ DPF AlFel digk MidS5AS H7hstr] 918t
ol 1 o] FA e wet ArjolgtolE AHE AxF

O dRkx o g dAH9 7|F&o] F71E 49 DPFEHAA A= A4S o=
ekl . ol dH9 JlE 54 Hluw AEE fste] FAtolgtolE ZF ol
L858 ¥ 39 d3t= 7l1¥A7]E 7HA = DPF Z€E 2FR/E Axste] vugrts
53 F71A6 Ase DPF ZEE A4
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SbA o ol A 7]33‘% 9 7] FAlol = EAo] thE Cordierite DPF A= 27)¢] o3t
3k, mlAMWA] AFAA A AMEE = DPF& Ful 7

=
o
0,
J|m
o,
=
=
)
R
El
)
N
X
Ll
als
o,
o
o

o < FvlE IZ®EA &2 Bare DPFe} Fvj7}
¥ ¥ cDPFO ﬂ%oﬂ HH & S783ske] vlagh

O Bare DPFel| tjst sj¢t 54 H7) 7éﬂr AZ 12 16.7cmH20= &elH o, Al
29l A9 <k 86 cmH20=Z =% %o} DPF A= 1

R U%

o A% AE 2 wla) o 29 me
wjgtel FAHE Ao Lheh o) %m ==
SgE Ao weg,

o,
N
)
rot
-
g
ey
~

K
e
i)
~
of
>~
>
_0,
N
o
09‘#

O DPFell Zwl& "3 cDPFol|l tigh vl B7F 23 v 39 $ H& 25 djgto
A F7beke Aem <l Hdoew, AME vish vl A3 DPF A& 19 4¢ A=
20 ®l3l] oF 4nf =& wigte] FAEE FHoE vErd. waA, =5 F7)A A8
Cordierite DPF+= A& 22 A4 g
18 50
16 1 N DPF Sample-1 N DPF Sample-1
B DPF Sample-2 B DPF Sample-2
—~ 14 = 305
o o
E E 30
O 10 Qo
- - 20 -
N 6 Il
) )
o o
41 10 4
2.
0 0
Flow(309 m3/h) Flow(309 m3/h)

19 25. Cordierite H@v] Y=} d8 A& st 54 23

@ SIC DPF ZEfe] thghk wist 54 4

O SIC "d¥+= DPF ¥€H9 12 & 4ol 53 Fxo] 2o, A A A<
AR AR e FE OAEH e, ek FZrjolgto]E Al wvls| HETH
Zow & Alo]=e] DPF Alx 7]&9] AR Qs8] 22 Ato]=2E A &s & 3 Fato

A zskal 5.
O olfg H3 HE Dead zone TAZ A3 FHul &4 L wije} FHolA e Eeldh

gdo]l gle. wlA, =F 7748 DPF ZEle A4 2 H&A H7S 9e SIC

dE & Fulste], ¥4 A4 s srjolgte]E DPF FE(9 wjigte] disgh nla

-
Fag.

ol

O SIC DPF g o3l wisd EA H7F A3 =vjE F¥€3EA] &S bare SIC DPF9



Pressure (CmH20)

i 9F2 Cordierite DPF ®iSQtel H|s) oF 26 o] =4 54 =HIlow, Zwjs A"
CDPF #Hi%t vlxnl A3} SIC ZH O vt 2 AFo|x HAA3 Cordierite Bitel 1)
oF 3u) =7 3.
ol ok @ wheh Zo] WE el /1T 54T A& Afojze) HFow As| Aol
g Zow o, F5 AE AZ A SIC EHE FAvolgtolE dH e A9
Azekel AR EEAgel Aol M 543 AeEAS va Bhetu,
16 35
14 - EE SIC DPF 30 4 EE SIC DPF
B Cordierite DPF B Cordierite DPF

12 o

§ 25 -
10

5 20
81 o

5 15
6 7]

4
4. nl: 10
2 57
0 0

Flow(309 m3/h)

Flow(309 m3/h)



(2) oA w7 7}A EA wE Zu] AA 2 AR

7Y 2] Az L Frp w

O DOC, DPF Zvj9] zAlx%& Pt-Pd/AI2039] EmE 7ZH2t 270 Alxste] S A5l
dal Wagste FA% Sue Azt Milingdo® Azsgon], Zze Azng

Az F Slurry &4 DOC HAL DPF
AA HF SulE Az

&3t Millings &3t Slurry &
4y Z®'S AP I8 * 1%, 24 AA &

0] A

= O

O Azx" Zuld thal Micro reactor 2 T3

FT-IRS o] &3l = HI7M&
Micro reactor= A ZFAFYFE, WHg7] BRSO WSt A BEARREOR LAY,
HkS- 7)o FFEHE 7~ z

= CO, HC, NO, Ny, 05, CO»9] 7zt A& Z5E MFC (Mass
MKS Co)E Ab&stel F#HS

J
_{
r_{

Flow Controller,

AEFHZE T8 Tl FAHES o weEd A4

ZtaEATIEE Aod FEEATIEFET-IR)IS AHgehsler, RE gass w47
TAE7 dol chillere] i traps ol&dte] FES A F FAFT v
Bhe2Es 10C/Mine2 <2 deHdM sx=5 AT v 24 F7F v =
deR7t 205 ok ™R Eol YERd

® 20 F9 Bs Brtxd

TS5 (SV) 57,000

CO & %=(ppm) 2316
HC l5111:_(pprn) 937
NOx &%= (ppm) 684
F5(%) 6.64

CO2 F%(%) 5.27

H20 5%(%) 10

2L ZA(T) 10C/Min




a9 28. v &4 HrE AJH AR

(1}) DOC(Diesel Oxidation Catalyst) Zwj A7 2 7}

O YA AtstEu= AR A HiEH = VAV E @8l AHC), dAsEA(CO),
714 &l E 2 (Soluble Organic Fraction, SOF) %<& A3puk3-S AlA Faf 71~
E4S ARAN7IE 988 3 =S NOE AsAlA NOE A3, 4t
DPFZE el =HH v (Carbon)¥e] ArsiyrdS 4oz, DOC  AellA 9

S& oty How x¥dE F U

O ¢A ztstFvul= =ZA 37FA e whgo® , =

b2~ e] HCH SOF9] AbstE &l olitsietiel #5715 PAst= vhgdd. +

S dakster vt Abglste]  olibstE AR HdEkyw, whEA 3
o 24 NOZF NO.= Hd&¥= wkgoln, 44" NOy= ZEHF(DPF)lA

S A3ES F =3 (£ @ Catalytic air pollution control)

HC [Hydrocarbons) + O, — CO, + HsO

Reaction 1

caction SOF + 0y — COy +H;0
Reaction 2 CO +0.50, — CO»
Reaction 3 NO + 050, — NO»

% CO, HC, NO Atst# &

Eolo) g% Al Qe

O & AT = DOC Fwuj 27l dial ZFwf A=
Hluste] HAe FulE AAE fAd i HAs)

gl gk Fvul Sinteringl.2 ¥¢# A U.(EA : Catalytic air pollution control)

Az d Fojol] tisix 4 W4 o st719¥el Fresh v 53 750C 25417F

hydrothermal aging % v &4 v|uP7tE 538

e e

@ DOC =vi &4 |7} 23

O DOC v Eojo] 734 v& 25vhe FH meh, So) BY} Svje] S4o]
Aol wWekd, PM A A e SRR Aset mANA AgAd AR
Zulg AAe7) 98 Sul 98 Ax W&ol TE F 2FFel DOC Zulel S #4

B7he +BsHAL.



O DOC Fresh Zmje] CO A& A3e ZA Catalyst A, B =F 200C 2% S|4 oF
90% 0]’2}94 vl gAo] gl=Eglen, Catalyst Bell H]&| Catalyst AZwi7F Sl
gro] ¢ 3 Aow oy,

O DOC aging Zwie] CO A3& AF Ay} Catalyst A9t B FHoli7b w5 fAgH Zuj
Bes UehlE Aoew &y Aging %9 CO A& v F7F 750TC Lol A]
Aging Foll= °F 250C dHolA Fm 4ol Yeu= Aoz %A o, Fresh
Zu] din] oF 40T Fu] &4 2=xo|7t HAs= Aoz e

100 T 100

— Catalyst A

| —— Catalyst A —— CatalystB

80 | | —— CatalystB

[--]
(=]
T

60 |

[=1]
o

40 r |

CO conversion (%)
CO conversion (%)
B
[=]

20 ¢ /

(=]
(=]
T

200 300 400 500 200 300 400 500
Temperature (C) Temperature (C)

a3 29. DOC v CO Atstg H7F 23(9% : Fresh, 2% : Aging)

O DOC Fresh iuﬁsq HC Ag& 23 A3 o 2057210C 2= oA <k 90% ©]4+e]
Zu) &Ao] FelEdom Catalyst Bel H|3] Catalyst AZwj7} Zn] Aol ¢
TS AR ?@Mﬂ%.

O DOC aging Zwle] HC A& A3 Z3} Catalyst A9t B Ful7F vl AR S
dess Uedls Zlew g5 Aging d59 HC dg& vl 37 23 CO A&
2R3 A &% ool oF 250C Aol Zvf FAdo] YElE RHow ey,



HC conversion (%)

@)

©)

O

NO, Conversion(%)

100 ﬂvw oy - 100 Rt e e
— Catalyst A —— CatalystA

.l —— CatalystB 80} —— Catalyst B
9
c

60 [ o 60F
a
[F]
>

40 ‘ 5 40f
[&]
8]
T

20 ¢ ‘ 20 ¢

0 '“—‘J' ' — 0 —
200 300 400 500 200 300 400 500
Temperature (C) Temperature (C)

% 30. DOC vl HC 2tsk& |7} 23(9 % @ Fresh, & &% : Aging)

DOC Fresh Zvje] NO2 #3& 23 A3} Catalyst-A Zwje] A% ¢k 250C

2999 NO2 AgEo] oF 60%2 =2 H3&o] FAFom Catalyst -B Fri9
749 Catalyst - A ZFujjoll v]d] NO2 H3&o] °oF 10%720% ¢ A FHHE Ho=
g 4.

DOC Aging ZFvje] NO2 #A3%& A3 A3} Fresh Fujo] #3] ¢F 50T ¢ =2
=54 NO2 AAdS &2 & 4 om Catalyst-A ZFvje] 49 NO2 #3&0]
Fresh Zuwtiu] ¢F 20% #HAastom, Catalyst-B vl oF 25% o]A ash
o2 g,

714 Al AAR] ARG A3s DOC Fuljol oist A3 Ay o &4 2 &
Y44 SwelA Catalyst- A Ful7b 5738 Ade &A=, Catalyst-A FulE
A%

ST

Fresh Catalyst (NO2 Conversion) Aging Catalyst (NO5 Conversion)
100 100
—— Catalyst A —— Catalyst A
80 - —— CatalystB 80 - —— CatalystB
=
H
60 B 60
w
-
c
40 S 40
ON
=
20 - 20 -
0 0

200 300 400 500 200 300 400 500
Temperature (TC) Temperature (TC)

a9 31. DOC =vl NO2 dek& 37F 2325 @ Fresh, & 2% : Aging)



(th DPF (Diesel Particulate Filter) Zu] A A 9 37}
O DPF ¥Ho| ZuvlE& "3 Zv]E Catalyzed Diesel Particulate Filter(cDPF)=
Hrsta e, old g CDPF+ fALS S (DOC) A WH&-3HA] 8 7haAd 584
Xﬂ}‘é}b A H Ao "o L E Soot(Carbon)2te] AH3hks-S A]A o] i3} EbA 9}
B2 HZAIA Soots AAGAISHEE 9SS 3 DPEAAIA 9] sleubg-2 ol 2o
U-ERY 91%. (%3] : Catalytic air pollution control)
S DPF Ao =849 Sootet AbAa7b wH$-3}
S &% CORel Atshitg-& o] Folxf. ol
H

i)

o

Hkgato] CO= gk 2 5 glom, DOCelA 23]
o
o

H

HhS- 2 3} gro] Abof WkS-3le] olatdlEtAol B R A
O ®&7F2d A 2HAEE NOE DOC 2 cDPFOlA] &0 HH8-S E3) u Ha w2z
2ol NO,2 AhatxEm | 2Hate NO= ZEF-2 SootS AHgAl7|=dH o 985S 3
NO,x= A4 Hl&] o 7Z#E3 AlstA 9 do] A9 JALA S A& Ao A

ZuF o] AL E GdFEe 985 3
Reaction 1 C [Carbon] + O, — COq
Reaction 2 C [Carbon] + 050, — CO
CO + 050, — COq
Reaction 3 HC + O, — CO; +HO
NO + 1/202 - N02
Reaction 4 NO, + C[Carbon] — NO + CO

NO, + C[Carbon] — 1/2N2 + COq

@® DPF =vj &4 #H7t A3

O DPF Fvul= PM AA Al arZol ¥l
Zuj7h A s wEkA, 2R dugAel s SuE dAstr] 91 S
AE Az v Eo] b F 2%l DPF %

O olgl 1¥L DPF Zulo] st CO AFES =4 AT Zv
A3} Fresh Zvje] 749 Catalyst-A Z=vj7} Catalyst - BEujo] nls] A5o] $-43
Aoz Foydon 800C 2547t aging v H7F A Catalyst A, B A %59]

FAHE oz By,

O | Aging ¥ &vl &4 &%% Fresh Fvjdiy] oF 50T Ao]7F Y+ Ao R
gaHR oY, S Aging Fol Sl &4 Ashs A @2 Ao e



100 100
—— Catalyst A
—— CatalystB —— Catalyst A

__ 80 __ 80 —— CatalystB

= =

c c

92 60 S 60

4 4

: : §

6 40 6 40

(5] (5]

8 8

20 ¢ 20 ¢
n/
0 : : 0 b : :
200 300 400 500 200 300 400 500
Temperature (C) Temperature (C)
% 32. DPF v} CO 4tsh& H7F A3(9% @ Fresh, 2% : Aging)

O otdf ¥ DPF Fvjo] tigk HC Hdges 54 444, Sv @ HC A& #lu
Az ok CO A I FASA Fresh v A-$- Catalyst-A Z=uj7} Catalyst
-BEF ol w3 Adsol ¢ Ao FlEAew, 800C 25411t aging F vl
B7F A3} Catalyst A, B A0 AR Aoz g4,

O v} Aging ¥ Fw &4 &X% Fresh Zvioin] of 70T Aol7F vetvs Ao R
geHA o, Zuj Aging Foll v &4 Ast= A F2 Aow YE
100 100 v

—— Catalyst A — Catalyst A

. 80 —— CatalystB . 80 —— Catalyst B

c c

LS 60} LS 60}

a a

@ @

> >

& 40 & 40

[&] [&]

8] 8]

T T
20 ¢ 20 ¢

0 : : () Flomieminhe :
200 300 400 500 200 300 400 500
Temperature (C) Temperature (C)
% 33. DPF & HC Atsh& H7F A3(% © Fresh, &% : Aging)

3) =% s71A Zvl 2 DPFZE A Edo)A 4 4
= A AN miEE = MEvE 5 ek AR R Sehss e o
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dolde ga 48 2ZES el AxisuiteS AFEFI] MAE FaAsIgon], Zu)
o Wad JEAAE oy ol UEUAL. ofd he AA AMF 1%
‘EEZ‘

28 4 72

Hj 7| 7}~ A B mass flow, temperature, gas concentrations, soot, ash

. Size, Substrate type, Cell density, thickness, thermal conductivily,
A
density, porosity, pore size

2 'Washcoat material, loading, thermal conductivily, density, thermal
capacity, Reaction scheme

insulation type, thermal conductivily, density, thermal capacity,

Packaging . . .
skin, Cement, Canning type, thickness,

% 340 1A A AE AA A FE=E®E  DOC, L% 1 DPF)

(7}) DOC Z1|Z o] &3 A% o= ZAx

O 4l dATelA DOC FlE ugom AAES Afelze]l @E DOC Fulel A
AEg FAT AAES 13 ARED 23 AAFOR PRI, 7 A4
AFe obdleh gol AATe] 4% AFE FAW. AsAFL FEA AYR=d
KCI-8REE 7|30z 7 medw 300& FA8te], % 24002 A3 @ 7oz
AEdelde 193
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i 22 DOC S0 AAE A
Y2} oA
so g | mo) Aoz | TE A
BICE
_ L Az vzel A4
= Z A] RF3EE — 1
DOC Fvuf 12+ A2 Pt-Pd/AlOs | 6.77 * 2 inch R
DOC =wj| 22 A|A% -1 | Pt-Pd/ALO; 7.5 * 3 inch R A=
DOC =nj| 22} A|A% -2 | Pt-Pd/AL:O; 9 = 3 inch o7 =)

4%

@ 12 DOC A 2 AFY
o ©=3

Htgr e 2 DOC =vjel wh<t

O A AFelA A¥ o FA V)2 E
% CO, HCe A= d4s 3 siXdx) DOC Su 729 wike Ao
Z9 oA F 7 mbar® dSFHAoH, w77k F CO9 A9 18RE BT 95%0] 7]
AzrEo] diEE Adar =59,

O 7t BA F THCE %7]12REdqAE o 80% 39 AxRg Adrt
EEH Ao, 4R =X = oF 20%°] B A&l dFE. 56TREAE
80%°]42] =2 Az&o]l Yelgd Hoz o FFdon, wxu mEQl R
20%° w2 AzEe]l FAE Zom oFH. ol A4 REd vt 2% Wl
upel s zpol7b YERUE Ao R gk,
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19 35 12 DOC A&+ Ads o5 A

@ 22F DOC A AIE A}eF A% 314 Ay

&) 547625kw 57|14 DOC Al AE &4 A

O 22 AJAE-19] W3+ siA1S 625kw ZHFS QR w7 7bAE Ao &2 DOC Zuj9
Hiek B CO, HCO #%& aiAs 3% A Z23 DOC Fvf %9 wieghe A
ZdoA ¢ 7 mbarZ dFHoH | w77t~ F CO9 A 178EE EF 100%<]

AzEol o= A9 =&

O 7k~ BA & THCE 94 13 AAFIDL fAE 4FdFor 27]128=0M s oF

08% &l AtE AIsh lFEAo, 34mEdAE oF 20%e] R Aghgo]
o %5, 5677 =0l Nz 98%0l o] & AHgol YEd Ao ol FHen], v
BEQ BREGAE 20%9) Fe Aggel F4° Aoz o5

axi ax




2% 36. 22 DOC AlAI#-1 A5 o5 2%

@ 75kw =7]4 DOC A A= a4 2wt

O 23 AAE-20] dF A TBkw EGH A7 wjrrtas zHo2 DOC E e
Wt 2 CO, HCO A#e a14S 383 4243 DOC v Fx9 Wit Hu)
Z2o]A o 6 mbar® dZHYom, wjrl7tx F COS AS 178RE BE 100%°]
A7 Eo] ddEE A9 =E9.

O 7t =4 & THCe oA 22 AAE-13 fAbe Ao Aztso] oddHs
il
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7% 37. 2% DOC A AE-2 A% 9= 4

(th 439 DPFE ol &% wd/4% A% 23

O DPFe] Apoj= d4e 2 <

G vAE WS Fed 99 mebd, %A AN 4P DPF a4 2
A

Eu) 2 uhgo AAEY Ao]=e] w2 DPFe] A% o3-S ST,
T

% 23, DPF AAIE A1
0 P = F A
Gl g | o) Apelm | AR
|91
— . Ad E A
DPF 12k A 2H& Pt-Pd/Al:O3 | 6.77 * 6 inch (s
DPF 23} A A% -1 Pt-Pd/Al,O3 | 7.5 * 12 inch 9 A=
DPF 2%} AlA# -2 Pt-Pd/Al,03 9 x 12 inch o] 5 =2t

@ 12k DPF A& AF st 2 A siA A3

O 1x DPF Al#Eel dis] o4 wiet 2 PM ZQ e i3k sj4S sae. 22w
1%} DPF AlAl&F2] ¢S Ho =34 oF 240 mbar®2 SAHE HAO 2 o=FHJQom,
2y FI¥ PM 292 ¢F 1 ModeollA °F 1.44g/Lo] Loading®+ Ho=
o AEgon gn= 4% PM  Loading®] Fo]E°] 8EEZAA= 9 1.2¢/L
Loading®] = Z o2 oF4.

O 34 AxE 2 DPFY Higte] DOCZFujd Hla] wj-g- 3
& don, digddnte) o] =2 uigte] FAEH= A

A3eo] ol viZe @A A DPFY 27 7HsAde #lse, 2% AAF A% 3
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% 39. 14 DPF A2 7% oS A3
@ 27 DPF A A% AFg wish 2 45 a4 23
&) 547625kw 57|74 DPF A AE &4 Az}
O 22k DPF AlAlE-1o Wis o wisk 31 PM =9 &l Wi sl4s 33 23 DPF
AAIE - 19 A9 625kw FHFel e wir|kx 2o R AL AP3 A AT

2z DPF  AlAl&E-19] wid2 Hol ="M oF 43 mbarz SAHE Zo=
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19 41. 23 DPF A AE -1 YRex o= Az

@ 75kw %714 DPF AlAIE &4 A3}

O 2% DPF AlAlE-2¢] dial] o7 vl 2 PM 29 ol tigh dj4S a3 23 DPF
AAE -2 AS Tokw EFEH Qe w77k 2o w SjAS A8 A A
22 DPF  AJAIE-29] w2 Hu Z="HdA ¢ 38 mbar2 SAHE Fo=
d=Fgon Ly Hyd PM 29SS 9k 1 ModeollA] 9F 1.3g/L.°] Loading® =
Aoz dasEdon Sr=2 Z=E2 PM Loadinge] £°]E0°] SE=o| = 2k 0.98g/L
Loading©] H+ Ao = o=4.

O &4 ZAxts By oA 23 AlAEF-13 DPFo wjgto]l FAEHA dAHE = RS 3
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Clean Gas

Exhaust Gas

OY 44 NE" s
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O 71EAQl AozAL w74 A AlsAz, w7l H ks ECUCA
AAro 2 FA3ste] PM A 21S dustA AAs A Ale & 8 AIHS
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3 Harness -
=3
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5 Pressure sensor (93 Al
6 Dosing module |15 FA}F ZA]
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@ 4 By 20100, 750k E), Fukel

ol =

¢

(70, 90rHe el A G MANA Az
A2 A7) 8 A

Aol ek A FaE = T2 A vAHA A FXe] PM
ALY = AA AN Aoz HAA ARS e A A 192 ofg] 3o
YEM =
X 27 =% F71A mAAR] G A] A|ZRE A A 19
AA 19k
EYE/FHI el
=714 j - i
(55™75kw) (5457625 kw)
DOC size(inch) 6.77 * 2 6. 77 * 2
DPF size(inch) 6.77 * 6 6.77 * 6
AAEH
Al 2R
7219 A




O wF F/A WAWMA AR A 2%k S AE =T H A 9ol AAse

E2 ] | 94 At "old wprlzke
2Erb WelAE @HOoE s PM AQALE B¥ AY wHoR UA AL
A

A7) 20k
EH EdH/Fukel
=714 5
(75kw) (5457625 kw)
DOC size(inch) 9 % 3 75 % 3
DPF size(inch) 9 % 12 75 % 12
1]
i
AA E=H
Al A
e B




08 Tosel g AAE 15 g

¥ 29 A FHA ALY
Model ALPHA 240 AF
Allowance power(kW) 240 kW
Allowance torque(Nm) 600 Nm
Speed range 10,000 rpm(Max)
......... o
iz Presanm Sensor
5 After [ Sample poit
Oy = D:.::::-n- Tar gﬂ Engine ";;"l:::‘“" e e
Controller
—” =3 _: o —?—‘Lt j :
E Fhwmutr Charger ]
DAQ -'-
Syrtem
: - - | on
s 'Tl_.-h lllllllllllllllll | M‘}T’Ir

@ w&E7F2= AE 2= IS08178 Cl (KC1-8)

O 7174 A B FAHEA Y wiErtE Frbs vEE Ax b
ISO8178 C1 o we} X183

e Bk BE2Q

o

O KC1-89 4% F 8719 <X #Fom FAH glon A7 KoM FHd ==

100 %, 75 %, 50 %, 10 %, intermediate <=4l ol E=2] 100 %, 75 %, 50 %,
aY3 BAA A5 T,



Hodamomber | 4 [ 2 |3 | a8 |67 [n]|o|w|n
Targie, % ik 75 50 25 id ion 75 50 25 ig a
Speed Rated speed Irtmrmediste speed Low
idle
i -road vehicles
Type C1 015 '0.15  LES 010 0.0 Q.ID OB Q.15
L idle Infermadiate Raz=d
epaod rpeed speed
a9 50. M2 7 wjE7t~ #7293 KC1-8 mode
@ 75 kWw EdH 4zl 1104D-44TA
O 2200 rpmoll A 749 kW< &85 U+ dx o= TX903, T3 EHEH S Az,
O ot F= A Al Ads et AR FHA N xS AA st 71E A
AAs #0818 s e
TE o
Engine Model 1104D-44TA
Cylinders 4
Displacement(cc) 4400
Manifold Charge Air 55
Temp(°C)
Engine Rated (kW) 74.9 @ 2200 rpm
Peak Torque (Nm) 412 @ 1400 rpm
Application TX903, T903 (EZE])
19 51 75 kW EFE A ARk B AR AR

O wWiE7ks H7F Aab= ofdf ®9F 25
O WiE7F~ 5 THC+

0.3323 g/kWh= &4 ==
O bsfc= 179.2 g/kWh,

=

E

# 30. 75 kWw EdH dx

0.091 g/kWh, CO+=

= 987 wHE, Ak

[e)

-

W=7k 37F A

Towrgqu | %)

1839 mbar® 74 A&

1.078 g/kWh, NOx+= 3.904 g/kWh, PM->

THC CcoO NOx PM THC+NOx bsfc power Pexh
[g/kWh] | [g/kWh] | [g/kWh] | [g/kWh] | [g/kWh] | [g/kWh] [psl] [mbar]
0.091 1.078 3.904 0.3323 3.9949 179.2 98.7 1839
@ 55 kW= EH <zl 1103C-33T
O 371 oz 2200 rpmel A Hol E9& W= Aoz T720 EGEE A4,



O A AL obd) Eol o] gov T HF W WEtAE B A8 A
S 84T AN A JEIRS

NOUI APPLICABLE

55.0 @ 2200 rpm

291 @ 1400 rpm

T720 (EE)

19 52 55 kW Ed

O W=7k H7F A= o w25

O wWiZF7k~ % THCE 013 g/kWh, COE 0948 g/kWh, NOxi= 5245 g/kWh, PM2
0.2649 g/kWh= =74 = A5

O bsfei= 18437 g/kWh, =32 521 v}, #ih2 60.5 mbarZ 54 ¥ 3.

3 31. 55 kW E#E <X wi&7t= #H7F A3

THC CO NOx PM THC+NOx bsfc power Pexh
[g/kWh] | [g/kWh] | [g/kWh] | [g/kWh] | [g/kWh] | [g/kWh] [ps] [mbar]
0.13 0.948 5.245 0.2649 5.3755 184.37 52.1 60.5

© 62 kW F1EQl <%l 4ATNVIST-ZNKTC
O 1850 rpmell A H E= 287 Nm, 2500 rpmell A Ho &9 625 kW& Wl 522 F
HRlell ARE .

O obd iz Aol A ALE Felstn glom ee% AL 7 A Y Y )
Z7b Hrh A AA B dd AR



3319

NOT APPLICABLE

62.5 @ 2500 rpm

287 @ 1850 rpm

19 5362 kWi Fukel i AR % AR AR

O HiE7F2 37F Axpe ofgfite Al Eo] A5

O 7k~ 4 &< THCE 0.218 g/kWh, CO+ 1.36 g/kWh, NOx& 2.801 g/kWhelH ¢
A - PM2 0324 g/kWhZ 574 590 &

O HHFZeE oA bsfce 169.7 g/kWh, =22 83.1 v}, u]¢kS 1025 mbar® 4 H.

¥ 32. 62 kW Fu}el adzd w712~ #H7 23

THC CcO NOx PM THC+NOx bsfc power Pexh
[g/kWh] | [g/kWh] | [g/kWh] | [g/kWh] | [g/kWh] | [g/kWh] [ps] [mbar]
0.218 1.36 2.801 0.324 3.0181 169.7 83.1 102.5

® 54 kWH Fuvpel olA: 4TNVIST-ZSKTC
O L& 2200 rpmol Al Hol &3S W 4322 Fuldd A& .
0 Fi= AR A4 AES HolFH AAKE FHA AW AAdle] 7|E AF

L
RS 7t S NS S W 29§ 2H

R4

(¢

19 54. 54 kW FHEQD A Abk 2 AR AR



O M&E7k2 A7 A= obg) ol AEEo s

O THCE 0224 g/kWh, COE 0997 g/kWh, NOx+= 3.6 g/kWhelw, PM<2 0.1633
g/kWh=z SAHo 55 &%9& = EZE <X 1103C-33T ti¥] =& Fw¢ THC,
COE Hl=3+ "k, NOx¢F PM SHeolA= oA cr A wiE g

O HEFZH oA bsfc= 165.8 g¢/kWh, 82 765 vl #jt2 758 mbarzZ 54 %.

3 33. 54 kW Fukel A wiE7k= 37F A3

THC CcO NOx PM THC+NOx bsfc power Pexh
[g/kWh] | [g/kWh] | [g/kWh] | [g/kWh] | [g/kWh] | [g/kWh] [ps] [mbar]
0.224 0.997 3.6 0.1633 3.8241 165.8 76.5 75.8




(2) FALFA AAF AGLE A
Oh 13 ARE AF B 2 AAS B
O EdEE AARER A4E

O 7]1E vWEe I4E EdE AT EAHE DPF AAES obdfoh 2

= ol et Y THC A2 84.21 %, CO+ 69.53 %
£ 039 % AsEe

=
O EAHE 14 AZEFS PM AZEES 490 %= Az &gl vop siide] da 3

THC CcO NOx PM THC+NOx bsfc power Pexh
[g/kWh] | [g/kWh] | [g/kWh] | [g/kWh] | [e/kWh] | [g¢/kWh] | [ps] | [mbar]
HEY 1 0.008 1.049 4.036 0.5931 4.0435 176.92 100.7 139.2

= 0.023 1.077 4.033 0.4706 4.0563 177.19 101.6 1389
&Y 3 0.025 1.124 4.079 0.5239 4.1041 177.01 104.5 143.3
Bt 0.019 1.083 4.049 0.5292 4.0679 177.04 102.3 140.5

DPF 2 0.003 0.336 3.819 0.3038 3.8217 181.04 100.8 2444
DPF 2 0.003 0.325 3.887 0.236 3.890 180.10 103.0 240.1
i 0.003 0.331 3.853 0.2699 3.8559 180.57 101.9 242.3

84.21 69.53 4.84 49.00 5.21 -1.99 0.39 —72.46

O THC, CO, PM, NOx 59 Ank#el AzFa o] vil DPF FwhollA mjdo] Zojdd
el NGEH T TFHAA AHE Fhsk AP

CO, NOx, PM #]7t& 0]

52.99 %= 22l



35. EFYH G wfAATEA] AlZE AR FHA AA S A
CO NOx PM THC+NOx bsfc power Pexh
[g/kWh] | [g/kWh] | [g/kWh] | [g/kWh] | [g/kWh] | [ps] [mbar]
1.102 3.896 0.3189 | 3.9687 180.49 93.1 182.7
0.265 3.255 0.1499 | 3.2627 186.61 90.4 382.4
75.95 16.45 52.99 17.79 -3.39 290 | -109.30
S 98 WA AHE &838te] DPF 9 Z9dstgla, ofdl 1383 2ol
= el FRIHA ko), FHE I HEAAE uido] S
et g sk AAES A2
O ag¢]a WEZeg #A2 Al ] DPF &2F A9 wigto] 109.3 % Z7tsle] vt 71 el
At =& da g slow yrhd
a9 56, WAl AHlE o]&3k DPF 3¢+ & ARl
@ okl Wl AAEA] A 2FE
O #Hel &L SiC FAE ALgste] AIFES Azedx, EYHEY vtz 7]&
F71A1e] MEY FAs Ay A

[e)

2% 57, Fukel WAALAA 14 AAE AL
w714+ = 0]163 % S 7Fskal, bsfei 6.67 % 59|



HASAD FY ED 462 % Sobd AWH BE Dol BAFehL Burel >
A48 B GLE AN A A
& 36, FHRQLE wiAAZHEA] AZFE XA AlE A vl
THC CcO NOx PM THC+NOx bsfc power Pexh
[g/kWh] | [g/kWh] | [g/kWh] | [g/kWh] | [e/kWh] | [g¢/kWh] | [ps] [mbar]
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