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ABSTRACT

The lean burn gasoline technology can reduce the harmful emissions and
improve fuel economy, which has been one of the trends for advanced internal
combustion engine technology. However, under the lean burn condition, the
conventional Three-way Catalyst’s ability of reducing NOx emission was limited
because of excess oxygen in the exhaust. Thus, to reduce the NOx emission became a
challenging problem for lean burn engine.

This paper retrofitted a conventional gasoline engine (CA3GA2) through adding
variable intake system with Exhaust Gas Recirculation (EGR). By changing the
throttle opening and fuel injection system, the retrofitted engine could operate with a
limited air/fuel ration 22. Characteristic of Lean NOx Trap (LNT) technology wasA
also investigated. After that, the NOx reduction efficiency was researched with
coupled EGR and LNT.

The experimental result showed that LNT could reduce NOx emission from lean‘
burn gasoline engine effectively. Specifically, the NOx conversation efficiency of
LNT could reach more than 85% under low and moderate load and the highest NOx
conversation was as high as 94%. When the LNT operated at the desorption stage, the
air/fuel mixture was rich and the fuel consumption was high. The load transition had
an important effect on the adsorption ability of LNT. The NOx conversation dropped
as the engine worked under high load condition. The duration ratio of rich-lean burn
and the frequency of transition between rich-lean burn had a significant impact on
NOx emission. When the ratio of lean and rich duration increased, the NOx
conversation ‘dropped. When the frequency of transition between rich and lean
increased, the fuel economy was deteriorated and the NOx conversation efficiency
increased.

Coupled EGR and LNT could reduce NOx emission effectively. However, if
EGR rate was too high, the NOx conversation of LNT decreased. Proper EGR rate
and INT could reduce the fuel consumption, but too high EGR rate will deteriorate

fuel economy.



KEY WORDS: Lean burn, Gasoline engine, LNT, EGR , NOx reduction
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Tier Date CO | THC | NMHC | NOx | HC+NOx | PM P
Diesel
Euro 1 October 1994 | 5.17 - - - 14 0.19
Euro 2 January 1998 | 1.25 - - - 1. 0 0.12
Euro 3 January 2001 | 0.80 | - - o065 072 | 007
Euro 4 January 2006 | 0.63 - - 033 0.39 0.04
Euro 5 September | 0.630 [ - - 0.235( 0.295 | 0.005 | -
2010
Euro 6 (future) September | 0.630 | - - 0.105| 0.195 | 0.005 | -
2015

Petrol (Gasoline)

Euro 1 October 1994 | 5.17 - - - 14

Euro 2 January 1998 | 4.0 - - - 06 -

Euro 3 January 2001 | 4.17 | 0.25 - 0.18

Euro 4 January 2006 | 1.81 | 0.13 - 0.10

Euro 5 September | 1.810 | 0.130 | 0.090 | 0.075 - 0.005
2010

Euro 6 (future) September | 1.810 | 0.130 | 0.090 | 0.075 - 0.005 | -

2015

*Applies only to vehicles with direct injection engines
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Fo& ARRESTRALE

PN F A GBS BEFEA, TUERREH RS, R
B ERECAHAIILEN NOx HEIK, T ELAT BUEA X EGR S5 FIRY R ALAY
BRI, SRS RN, AT R R R

Pk 0 A A A
1 I

~

NS N NS N
IR R TR A
- FERERIRAT AN

4

al

42

& 2-4 BECREAPIERREE

-~
) art] el

B 2-5 HARMTR EE R E A
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F_& ARRESHATE

I3

*4hmh Y

l

la

& 2-6 HARAHERE

(/]

B 2-7 A-A FEEE

& 2-5 EF 2-7T NA LR AR BRANTRHERRRERE, BT
BHFRERDMT:

6-24HR, Ta. Tb. Te- SR ILEHITATS ST, 8-THMR, 9-1%iE, 10a. 10bs
10c—FL, 1la. 11b. Llc. 11d-[EEFL, 12a. 12b. 12c-FE—HSM, 13-
LB, 4-FHB.

AL F AR RAHAT KW, H /5% EGR RERITR IS H
%

2.1.3 EGR A AN REAI& T

ALWAEGREHIE LR T AHRE, FHAZRLIEGRE R EES
FAHIKERHAZ S, FTLASEIIEGRE SR . BGRA 41K B Y JF 3 L 2-8
iR B3 H IR BR BRI EK R, REEGRETREASSY

o
=]
[H&] o

16




Fo% RRKESHALE

s

[ l_m}\

I
Ll Q | l R,
ezt

B 2-8 KA KB EE

]

22 SRARPU R EENFRE

2.2.1 SEREFH & B

AL R —HH RKiE—REF K CA3GA2 IRHRBIHL, W 2-9 B, |
ZRHFHTRE M, R0, B R 4, KA T A R b
kBB THREZE DR, HERSHWR 2-1Fiw.

& 2-9 CA3GA2 KZHL ™
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B8 RREESHATE

®2-1 RIHNBEESH

2R CA3GA2¥5 L
H& L 0.993
A FEF. KA. MHiE
i (mm) X W8 (mm) 76X 73
BAHSE (No/ rpm) 90/ (3600~4400)
BKEMNE (Kv/ rpm) 50 / 6000
B (¢/Kw. h) 270
K45t 10
A HT
WSBEHR SRR E
MESEROER /m 23.5/20
222 FENHFMRE
LW RN EEMERRENR2-2F7R.
R FEMUBARE
FC3000 % ZhHLi = R4 S AR ERRAE
CW100HLIR IR T T FAE AR B AR A A
HORIBA F S /M) H A ##3ZHORIBBA A &4
RIHRESHREN R BLERERBART L
FC2Z10Z% B ih#E{X WA R A A TR A F

23 TR/ RRTRAER

231 ERAR

ALIRA CAIGA2 KEHl, HEACHFERA R BB RS

RE4E%E, KHEGR R, BEIHSRREIKIRME. H LN ETAR
7, B9 LNT MR, NOx HEBU M . LNT TAEE R RSIIRFIR &
17, 7E LNT RMRB, ERRIHSTHEME, DRHTEECRRIE—
EME, BERIVHTENERE, 8 CRIE NOGHITIER, £MR Ny £

R B SR AL ST IR IR A

A S5 E ELRF FAE A AR HE BR AL AR R AT WL NOX HERE, K30
BUEEE . AT IR SR/ IR R I Hr SRR 18], EEBREE—ER
TRt 1A LU T, ARG IR 435158 DUR A R WA A G [ LU 4 2 F T 5 LNT




- BoE AREESHANTE

R RS NOx B LA e 0t R ZhHLh BERZ M . MU #E DA HE U BB £
IR PR R LT 18] o .

RIERFWLERR TR AR ML EH RS, 2L P ERNRmRIRRTE
2RI EH]. AREM BRI Sa R LRy 8, ZEXE(E 1812 59
56:7. 72:9. 88:11. 104:13. 120:5 (KA #AL: ) 5 AR ELlRFSERT ] 7505 8+
104 124 14, 16, EARFFEER RGN 567, 70:7. 847, 98: 7. 112:7 (KA
Bi: s) .

BT BRI ARGA 3R |, 1%/0 EGR %8, EGR HAHEERK
RANIREEE R DL RIRSE S, TR NOx HE. ASie@idiz A LNT i &
RSN E 57 F EGR #4844, BEBH LNT 5 EGR BE4R, ¥
& NOx HER MR H FEZE

A TR B EGR 3518 8% 15%. 24%.

232 TREHER

REMEIEZRERIIR IR IRT, FEEERIK. MEFEHT
WA LUERE, FAARES . SR/ N RLIR 25t PR PR NOX
HRCHRR EFEROTHES S REXSHFAE HLEENEL.

1R CA3GA2 REIHLAMEMEARIE, ABMMME L BRI TR

RANGATEEN, ASE% Bk T s BE B R 2-3 BR.
F2-3 FRIRA

TH EE (/min) HE (Nm) FHERES

(MPa)
1 1800 15.8 0.2
2 1800 23.7 0.3
3 1800 31.6 04
4 2100 15.8 0.2
5 2100 23.7 0.3
6 2100 31.6 04
7 2400 15.8 0.2
8 2400 23.7 0.3
9 2400 31.6 04
10 2700 15.8 0.2
11 2700 23.7 0.3
12 2700 31.6 04




% AREESHASE

24 KB

A BT BALRAEES T, URE—KAFR CA3GA2 + =S THER
WS RS ERE, SATATEERAENE, KRTRNHE, HEE
FMME B AT RN DAL AT R B, BRT
BAAENERTRA. .

1. SRAEERES, B EERIHNESESEERNYAEHTRER
AE, HHMOLEGR R4 E, FREESREN. FARAKSBRANT
TSR R LB RTINS SHFRRENE, WHRE EGR, HHUA
A TR BGR WA RS, RS BE R,

2. SRHFEWEHS, BIE LNT BERMERES N TR S, BEmi
HERRHNEE, 7. BETEFRREIME A RIS R R
BB E L BAR D ] s 7 D 6 B (A BN A 38 A NOx IR R
FOMLFER, 3130 £ AOVKAR HART IR 4 00 17 SH7EMLAERY 30 EGR R4, -
W5 EGR 5 LNT &S % NOx HEM CA KM FERT M .

3. TRTREBESS, RERERELEZETRANDDAFLULR Y
RN E BTSRRI RN RN, BT T A A,
GAEE A RS, AR TR A,
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F=F WHEREELSREIE NOx LR

S=E RHEEELEIEE NOL RIS

FEFEEAE - EHNMENESREEANTRRIHTE SRS, Xt
CA3GA2 YHLEEAT A, FEHT MR RSN FZHRL T NOx iR
PECA R SR L AR L. TR B R AR DAL AT R 5, FF ELhlJE
IR AWEAT SR T AETZEBERIHET NAF R T, BHER
BUBERRRING S, BTERFTRIHEE. 75 ZEIRT TR
KN R EARFR RS (5] L 1 DA S AR R VRAR AR ] ELA S IR SR (R X T
PR R AL FIREAR NOX AR R BIHLMAEIIRAM . IR IR B SR LTI 2 K30
HLELBE 2 VR AR [0 &

3.1 RS

ARBRBLHELRUE (AARMRRATR » KAKINEARES
BRI LB/, B RIRIE SN ES , AR T iRt 38, e R 518
LIRS KRS, BT EAATRE BB OE B RIBR R, R K K TE
EWERSREHEE, BUTERK. KEFREFESHRE, CA3GA2
R TR B ERF LN 0.8-1. 2 Z .

BRARELE BT RRRE SRS, SEAMEMT 28 (LE
2-4) , BESAENRRILA 0.8-1. 2 210, FETHEWSITTE. RARITA
DK Wi B 58 S8 A IR BOAR , SELR MR AT - % R BIH L@ IS MRS,
BelpIA B My 22, AR MB AR WA IFEMBMES, TR
IR BN R T, SR MBI SIHLET R IR I, FER
P E R ALK NOx SERE K.

21



=8 WHEREAR K NOx B KRBT R

2
=]
a8

1600 - 4 —=—0.2MPa
o —e— 0.3MPa
I N —A—0.4MPa

NOx (PPM)
§ 8

800 |-

3-1 R RIHAR 515 T NOx HiEE (n=2100r/min)

WP 3-1 fiR, BTG BRI K SIHLERE ) 2100r/min B, AF
P55 NOx IHE 2. REP AL, BATERILLT 16-18 ZHE, K3
FLE NOx HERGABIB KM, XFERMTTME 16-18 8, ELTHERTHR
ST B, FEEENMERY, BEMRRTe. REEERRS. RERF
sentElK. TR EEMFEEFT NOx MIAER, FTAZEH 16-18 B, NOx
HBESR K. MNEPERESY, BEERTRIEA, FAREER S 76T R
F5, NOx MHERtAER LA, BAEMEKRT 85, BHTRESATERK
A, ARRBEETROMEXTESERKOME, FBNOEBRD, &
AFERE T A BT NOx HER B MK .

B 3-2 BTk sl G R R SIEEAR B SR T, THRELXS NOx HEiEma,
MERET B, FEESBMILIE A, NOxHREI AR K ERA &S, B
LPRALT 16-18 Z AR, NOxHBUARIBFE. HEX NOx HBH —Em
B, EBANTRILTEEN, WERIERKAREM, NOx HEH LR E
R K, XRENKIVEEEKE, KEWLEOE K TENBIREXRS,
ERFRBD, HANREEEES, SR NOxHR L.
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FEZE RHE R R NOx Bk LB

2250 4

p—— n=2700r/min
—a— n=2400r/min
——n=2100r/min

2000 J

1750 4

1500 4

/f/’——x\ﬁ\\“\

A
1250 4

1000 4

NOx ppm

750 4

500 4

. 260

AJF ratio
B 3-2 ARSIV F#E T NOx HEBistE (Pme=0.2MPa)
3.2 IRFMIE R4 S{ANTERA 5T

oL R I TR AR AL 28 AR NOw HEBUR BT RSN R it 8, KT
TERBETMLLARR: KA TR T/ERET, HBH K Nox EEHNO, &
BiE R AL BRI A St 2 BAEAFIE NO 5EERKERM, £/ NO,, REREWL
AHEERLER, BLEeBER NO BUBRMRE, HFEETRLSEN, MmH
SHHHC PR CO M AR — S B : SR EREFHEE—
O BE, FEBELSHITTREE, IRFTERIINEIT — BRI R R,
ERBRET, BUETRHRESRE, EFSHBHNO, HSPHREZHTE
JRF0 Hy« COVHC % NO, iEE BT E N, T B 5 A Bk ZE 8K, N,
KU R SRR AL 2R 51

HAGHRMIENT:
A. B (Storage)

BT BURBIALE TRIB S S TARRE, BSHH NOx K H LA NO #
fTAFTE, NOx MWLM 2 9P 31T -

HANOES (PO MR T 5EEFM4 THASK0AEMHNO,.
NO+0, - NO, (3-1)
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B8 WHEERLBIIE NO, SHERTI

KX, NO 5 &BPHFMANBEBL 4B (EERNa+. K+HBat) &
WOIERAE BRI, H MBSO RER L SEANIET. L
JREMNYIBaONH, 1EBEFS T 5BaOK B4 FRBa(NOs) R Bl F:

NO, +BaO+0, — Ba(NO,), (3-2)

B FRBAR INOR IR PR N ER .

B ZEM B (Purge)

SLNTRALAS IR B FINO2IZ BT M £ i, NOXHIR M AER S T, HNOx
WM B — AR B R E R LNT AL BT 4 . W EE KRS S, RS
FHRBRIIRIREC « CO, TIBa(NO,),7ER EAEIRH B H i T H Ay 2
FHERARE LRI HNOAINO, M INTHRM =6 AW,
MR RN FERA:

Ba (NO,), +CO—> BaO+ NO, (orNO)+CO,
Ba(NO,), + HC — BaO+ NO, (orNO)+CO, + H, 0

Ba(NO,), + H, —BaO+NO,('NO)+H,0 .,

SEMENEUBTIHERENE—, BELIINORINOET BEAIR1EF
TEFENEEHEEN, R E R

NO, (orNO)+C(orHCorH,)—> N, +CO,(orH,0) (34)

WK BOHLIER F R BT R AL B4R 05 LR , BT R I B
FARRIRE B, BIREAL SR A TR MRS . FHRRF G A — e T
WA SRR S, AL BAEURBIRRIIINOHERE, WHAL
K BUBRFEHK. BRRINEINOERER D, WHREERN DK,
BB . MR RSIAARISEN ME K BIEER 8K ) , Ik
BB E T RBE .

REFERTRAIIGE, BEUER S HEN S EA RS, SR
BN, FRERESREN I EUR A KR ARETING . LR ERHE
RGOSR, TERANTSIIFE, FEMEE AR, Bk,
AR SpL B AR
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SR RIE R RIE NOY B LR

33 %ﬁiﬁmﬁ

AEIZH EREMMEBEHCAIGAZRENIE RGN, 28 - ELRAE
WRERMERTER . TERARREINAE DD RTRET, WIEERL
BRI K BIHINOHE IR B SR B 20 M o, B B ISR T A —
.

EERANERE:

D BIRKSINIEE . SR RN TR B U R MR 23
i)

2) RERMEM T EREXHRR SHE B A LR B2 B,

3) FRHRRBHLACTR AR SET 6] U T B A AL S8 32 L) R MR 2 B b
o,

4) AR RSB LIRS ST S T, IR 2 47
TERHR MR SR A AL 28 5 (AR R BIHINOK IO BEAL B, LUK RS A
ZFrtERm.

5) ANHEGRESRMEFMABIES, FARFEGREN REHE ES itk
B RRIEEFER . AL B R

Eﬂ:t’ NOXE“:%%X%- CN(), = CNoxiﬂ-CNo,,nm x100% (3-5)

NOyin

H Cnox AR MHE RBALBEXINOKMIE LR ¢, BRI E AL 28 5
B N AENOXIREE :  C o IR T R A28 H T AENOXIRE

3.4 MR R BB R AN B E SIEHB IR M2 5 14 3200

34158, EMBREINAESEIRRRBE KR
L RN R SHE EAHR. M2t
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R=E WIEFELR R NOL S RF R

n1=2100r/min n1=2100r/min

n2=2400r/min n2=2400r/min
n3=2700r/min n3=2700r/min
" ke "ok e ™
3-3 E:HEXT CO Hiksm 3-4 B %t HC HEm
n1=2100r/min n1=2100r/min
161 n2=2400rlm!n n2=2400r/min
n3=2700r/min n3=2700rimin
"o e ™ e 567
& 3-5 BE 5 NOx Hi & m &l 3-6 H X AR

B 3-3 £ 3-6 BHIFRm T AR E N, RIHLGEHH 02MPa, ERME
PLRFGIART I L — R IR T, REIMLESHEZL (21000/min. 2400r/min.
2700r/min) Xf CO. HC f1 NOx =FE ESEHMIT M, URE L RELET,
REPFEX MFERIHOT . Hrh CO. HC. NOxHERUKRE 8455 5E%. ppm.
ppm SR FER AL ghwh. RSHIRMET SN 12, BiA 20, Bieie
B 56 7, RIEWMR 7 HH#ITIERR TIE.

M 3-3 70 3-4 A[LAEH, ERIHNITIERME -2, BRFREER 6
—E, REHLEFTT K 0.2MPa i, CO 1 HC BE#H:% 97+ (2100r/min. 2400r/min.
2700r/min) TIFEME. XREAHFEERBRRIINEEN LF, R HEL
FAFRLF, A HC R CO TR EM, 78 HC LUK CO HBuE T,

B8 3-5 Fim, TERFIFLTAER Al—2. HIRMRESN A e —22, K
HLATT 3 0.2MPa B, NOx BE#E I (21000/min. 2400r/min. 2700r/min)
RUEH LR, ZEBERMTERSHIIENE—E, RIS P & —
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F5 MR R MEE NOx FFHEERFT R

ERENT, JEREREN L, ~%Hﬂ‘l‘ﬂmﬁ%7iﬁnﬂﬁﬁﬂ’ﬁﬁ%&i¥m
ERMIAEERE LA, BRI T NOx AN, SENRERE.

HIR 3-6 iR, FERFIHTAEN F—2, BIRBIMEEHELE—%, K5
PLEHA 0.2MPa B, #4356 38 B 3% 3 971 75 ( 21001/ min. 2400r/min. 2700r/min)
RETWHEY, RTERMTHEE RV ENRS, EASREENL &£
T RLARGERN, FRREEEREK. LR, DERSNEETE, EAE
TRES TREL, SMARATRAOERRE, FEMRMEERLH. BTFHH
RAEAF /NI T HEAT SRS, ZRER A A SR BN AL IR B A E K T iy
RMHROTHEERSR, FIAERRRTIRT, BRINATHN 02MPa, ¥
BT Y 2100r/min-2700r/min, & ETHLBR i FE 2 B R KT K

W 3-7 FiR, ZERRE RN TAER 18— 52, ELRHS BRI AL 1A b —
5 KEIHLGAT 3 0.2MPa B, NOx ¥ 443 3 B #53 i 71 7 (2100/min . 2400r/min.
2700r/min) G EH, WNZEFUEE, REHEREELHIN NOx B EE
BILE 94% L L, (ERBEEHENTN, HBWBATREHNEE, XFELR
ABEE RFNEERE, BRREH NOx RS EEEMINTRE, ERAHEN
RSB, EARMHE AR 6 3838, 18 NOx 2RHHEE
AL EHER ERR.

96 - n1=2100r/min
n2=2400r/min
n3=2700r/min

7

2
B 567

90 4 4
n

n3

B 3-7 RETHUEEEXT NOx 40 R 70
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REE RIEREAIBIHE NOx B LBT R

GEFE, ERMEINLT MRS T, ff—, TIENE—,
ELURFIRFF NS B — SR, REBEBSEEAIRE, REHE EHAY CO. HC
STHRSE, TINOxRE—EM LB, I EIbHE fbE s i
R MEAEG OV AR AL S8 0 NO B 3 BB B AR B AL R

2 ABEXRER RRK A R 2R

B 3-8 2 3-11 FRIRR T EMFREN, RIBHEER 21000min, B
BENHLAARIART (B L — Z AL T, REIHLH37454L (0.2MPa. 0.3MPa. 0.4MPa)
%t CO HC M NOx =MH S AHBMEN, URELRRET, Rables
XHHFERIEM, Hh CO. HC. NOx HEBIREE B4 40 Bl 2%, ppm. ppm, A H
FER RO ghwh. KEFIRIRES IR 12, B9 20, BRI 56 70, &
JRWRIR T BT IR TAE .

mE 3-8, 39 WUFY, EMARER, RIHHER 21000min, HHM
RENWRRRET A LB — MR T, CO M HC HERBMAAER (0.2MPa.
0.3MPa., 0.4MPa) TIFHEHN), XTER BT HHIRRES RV R REE
E T BATRESBEELEL, BRES TERRES0EAAL. 3#
B, BTHpEEEEAR, SEKENRERENWEEBERE, WEER
HC Wi, WET HC MHEN. B, &R BRMRRIREESE BRI bl & TE
i (8] —E M1 %A T, CO A HC BE R ZAL 5 45 B3 KT

0.14 - n1=0.2MPa n1=0.2MPa

n2=0.3MPa 700 4 , n2=0.3MPa
0.124 n3=0.4MPa 600 2 n3=0.4MPa
0.10 4 500 < /
£ 0.08 §400 E
o]
0.06 [$] e
(8] L 300
0.04 1 200 A
0.02 4 100 -
0.00 J 04

L] T
n3 nl n3

n1

tH: tiﬁnfgzssz 7 t#E: t%=56: 7

B 3-8 fifrxt CO HEB LM & 3-9 f A3t HC Hefgom
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S RNE R B NOx St SRR

80 n1=0.2MPa &:
70] n2=0.3MPa 420
n3=0.4MPa 4103
60 4004
390
gso ] = 380
S0 £ 370
lo)] o 360 4
Z 30 o 350
59 340
20+ 2 330
104 320
31oj

0- 300

n1

i

n2 nl3
t#=56: 7

B 3-10 Xt NOx HEfb B

HIE 3-10 TRAE L, EMRRERN, KIIHEEN 21000min, BHRBRED)
NORRERET R L — ISR T, AEMEE REHL 5450 L7, NOx HEHER FF

n1=0.2MPa
n2=0.3MPa
n3=0.4MPa

v,

n2
thi: tiKk=56:7

B 3-11 A xd s m

W, REBRBAHE LSRRI AR R TR

B 3-11 fom, ZEARRMIN, RELEEN 21000min, BRBREZINIK
FRIART 1] A — SO T TR RSB S B 2 B T T e 2,
RIWUSHRHMEERBNRK. RAMARHK, FBENERRN, —
HELERHEURRERE, XBMERS, B—FE, HABKAENESA
ARSI EAR KB, REARTIANE, #ERERDIARNE.

BT EFAER, RAPLARRRSHEMERR, I LR R AN

RURNBAE, FOARFHK, RyRmEeE TR,

96

94 4

92 4

t%: ti&n=256:7

n1=0.2MPa
n2=0.3MPa
n3=0.4MPa

B 3-12 0 NOx b = 2ong
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B BIERENBRR NOx S LIH 5

Y 3-12 Fim, FEMHRIRSE N, ZEUHLEER 21000min, ERMESIHIK
W LA — R T, TRMHE R AL 320 NOx AL MR Bl 1 25 B S L T
RUMBEERNE, JRINSFLTF 02MPa b, TRHE B ES NOx
PR R REOEIAZ) 94% LA b, B R B 1 A7 A3, SLEEAk R FREE A 2,
BISHTN 0.4MPa Y, B TR 87%K 4. BEEAIINK, Himisa
B EF, SEAHRE NOx BB LT, I HRMHE BRI R A S 2 T
FREESS, HULTTLIEH, WHHEEEILEE NOx BILE 5 R IR R gt
FIERS, SHEEERAKR, SFmA, ERMRERE. HTREmRER
& TAEFHNAR R T, HEAFIE RN AR T AR EREE, FU AR
THELES,

GLATR, ERREIVLTFRARRET, BE—, TENE—,
HIRFHR R ST (8] LB — B, FEBEE A RO, CO R HC BHIR/N, T NOy
IR 2 A 187, R P B 7 SR T A B o VR I JE A 32 %
NOx MR MRE ATBE St T, FREHEIAS.

342 RFIRPERE K3 R B HR R R

SXRBERRRAVL LR, THRIEA 20, HEH 21000min, FHFH
02MPa, KB LIEME—E, HRSHIRBMIEEN AE— ¢, RETE
TR MEE R BAEC L P IR 2 309 A/F=11. A/F=12. A/F=13, %58
GRENNHREEINAE ESK CO. HC. NOx HEM BB M, Ll sE=
-~ MINOx B EHEm,

n=2100r/min 680 - = -
2::: 1, Pme=0.2MPa _— e
0.14
0.12-
010
©0.08
0.06
0.04
0.02
0.00]

f T = T T v
AIF=12 AF=13 AF=11 AJF=12 AJF=13

the: t¥R=56:7 tH: tik=56:7
3-13 RJETHUH CO B:ng B 3-14 LB HC B2m
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B=F WIE RS MK NO S RIR

n=2100r/min
Pme=0.2MPa 4207 n=2100r/min
4154 Pme=0.2MPa
184 410]
1 405
< 16 < 400
S, &
o < 3954
§ 144 & 390
£ 385
124 @ 380]
J 3754
10 el 370 f
A/F-11 AF=12 AF=13 AF=11 AIF=12 AF=13
s t#=56:7 tH: tiR=56:7
B 3-15 TR FRRELIT NOx B 3-16 R TR R E FER

i 3-13 £ & 3-16 7+ IR R 7 7EHE S — 5 (0=2100t/min, Pme=0.2MPa),
TEAE R IR AR R S [T L DA R R0 TR I — 2 % T, FRRBRZSHY,
(A/F=11. A/F=12. A/F=13) WRHMEREHL CO. HC. NOx LA R EZ
-2

HEREPREEY, #EETRRASEK BESPESERE, ME
AR, RIRHC F1CO ML, FARMRIIN CO FHC HERm. =
B TERIRY, BESEW, HCH CO #NRMHEE L2548,
ERAEAL B8 T TR B ) NO I RSB SE AT, 7 484 B8 IR NOw ik /b,
R Mr e E, ERRSETRIEREIEE, NOx &b, Skl
TRENBEMAEL R PR TFHRIRRE FEBAN TS HC BUE COo
RS EMMHARRS, ETUEZOEEA.

frIEERRI RN RE TR, FRRINBREFESE, RIERLHT
RREHREEN T2, REHURB B M B P
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RZE RIERRENBRIE NOx B LRI

96 -

n=2100r/min
Pme=0.2MPa
95

o
70

94+

393 o

CNOx

92 4

914

904

AF=11 AF=12 AF=13
t#: tiR=56:7

B 3-17 B R TR LT NOy AL B Z B

B 3-17 S th 7 IR S IR AR AL 38 % NOx S BRI B FR P IR & S S MR HL 1Y
KA, NEFATLEL, AR NOx B EMERIR S AR
MF . ERBE S, EARABEFORR HC 5 CO %, WELRER
AT, AR AL BB AR I R R

G LRTR, ERFHIRA (0=2100r/min. Pme=02MPa) —i&, REHLT
fEBT (Al —5E, ELIRRRIRRRAEES L — R T, EERASHK, HC 5 CO
WHM BB, HFERINRmEREE K. ], HEEEETRIRESRE
W, NOxHEREM D, BHHEFRMAST NOx BAKEME. LRI RINE
BATERY, BEMEA S ELGRA, BAERRITES, HC. CO bl
REEFEE B, (BELTARRAEN TELSRESH S HER, BHRE
B TEGEARTLIERH,

3.4.3 TEIRFGHAFHEER R L 3 & B HER R 220

A SERRFR T EE R R R S 1 B % R BHLHER B R EE R B
W, EERIRREINL TS 95 E n=2100r/min, 17 Pme=0.2MPa, REHLiE
TR AL A/F=20, HEITIRIREEI THREL A/F=12, WEEE t o/t x=A,
HAABHFET 8. 10, 120 14, 16, Bl tg: t 5% F 7:56. 7: 70. 7. 84.
7:98 LUK 7:112 (BHEIELL: s) o
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TR B AL SR B NOX ASHESTIS BT
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