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Abstract : In a conventional and lean operating engine, the state of mixture is very important in the
combustion and emission characteristics. Lean operation is known to decrease the formation while maintaining
a good fuel economy, but the unstable operation due to misfire and erratic combustion prevents engines from
being operated at very lean mixtures, so both combustion rates and exhaust emission formation need to be
satisfied comparably. In this study, it is designed and experimented the modified engine, and analyzed the
combustion and exhaust emission according to the change of engine speed and with adding ozone. The
conclusions were drawn out and enumerated as follows. . At the experimental result of automobile diesel
engine, it has been verified that the formation of particulate matter(PM) gas is able to be lower with the
addition of optimum quantities of ozone. 2. Carbon monoxide(CO) was formed by the lack of oxygen and the
thermal dissociation in the combustion process. Therefore, with the change of swirl valve’s position and
addition of oxygen and ozone, CO formation was decreased by the increasing of excessive O2, but it was
increased by the temperature of combustion gas growing higher. As a result of the two effects, CO formation
was decreased in this study. 3. Hydrocarbon(HC) was formed by the lack of O2, and the flow of mixture in
cylinder. According to opening of the swirl valve and adding the oxygen and ozone, hydrocarbon gas was
decreased by 20%, 9%, and 27.5%, respectively. 4. Nitric oxides(NO,) was strongly affected by the
combustion gas temperature. As a result of respectively experimental conditions, NO_ formation was increased
about 20% due to (be the) high(er) combustion gas temperature.

.M 2 g Fuda, 1976 Quader’?) 3wt &7

3k ATE Aoz F43) AAH, Gomez 2

AE3e] FFo] $28 AAME AFAA MA 3 Yamamoto 5¥ o] I HE 7HeAE Ao
9 EXHQ J|UAEL LAY 87 Fgstuar  H, HUALA Y Aie Bl HE, dLx7)
Jlest AR Y 9 A 5L 53 F2E opA o ¢FE 3 ¥ P4 FE B S8 T
89S 7|Agstan gloH, A8 AMgFe] F4% 7] flste Egzet AE aRE oldste e
Z7o| WeE BARA, §83E 2 Adngd o 2, Kim SV 2 A8 #F 47 E $EEY
237] 915t A 71ee AP, stolugs ok X Lee 50 T B3 Zas dad
A2 A 2 wrvks A Ve dFel ¥ Hud AYste o dsk YA FAlel &3
T 9k Av] AL st HE BAL Row  AE doozd I} FEL Eolk WHE A
sttt we Fuk EfTIY AAE AdE] A

479 20069 40 279, A997 2ood sE | ¢ FRERAT Anddl WY {E A, o
ol E(AAAAY : QA AEA|AAD 729 EAIr]7] A|ojg} olo) whE A4H ALY F
E-mail : dreamlbh@osan.ackr Tel. 031-370-2655 A S i A3y AP m Yo e A
18 F cle - duuinm diEd Avlel mEH AL 98 AEA AEE dx 7
ggz .@7¥lﬂiji}§§§j§]@«g%ﬂ% RIS =24 489 W 71 A3 £AKGDI © Gasoline



=97 o
direct injection)7]&o] At} ole F
Al A daV|eR, 7€ 7MY )
7NEEd ARE BAMSIO Y, o] &
Iﬂ o 988 AR Ak 34
2 29 A AE(Swirl injector)
9)\ . ol wi7|vks W= Trﬁﬁnﬂo
g Hoz A, Fe Ahvte TA
A7t Jeuz, o]g FHEs7] gt A A
g g F °“3} ol¢} Zo] 2 AEZH Mt}
o]

01rl[°l~>~
_|_40 o5
oL oy N,_Z:_[
ol = o
ol % N L) rlo [1:10
2R T T o oo r2
o o R O ot Ao R MW oo P~

o

27} gas

OL:1_:TL_‘:_ Bluked & 7}&.
A¥AL R W75

S e

Ooml BN 2 (R
L Ly o
ol
=
ot
A b
e
=
Ho
il
lo
ol
Dy
On‘l
i
o
(R
Lo
>
N
=

2.1 AR TN

2 Ao AER 71#L2 FJukdA 7HEd V)
o2x4 1 AYL Table 13} Zth

Fig. 1ol 71# 584 A|=~"9 AA 74L& =
ABtAaL, Aoy, AXFHA, QT o], Ajx~H
#e)e] 47802 YE 7 Ju AR AFE
AWE JtE2 FAE I, PCe #A| vH]d@Ao)7], A
2Ho] £948 Feldte FE iEE%Mi 01%%

A, AWH 7}‘:” UHFolazRE B4 I
FUHE ¢o] Eoli, Ao7|RRE gﬁlﬂ% 2E
EAqx g %g}ﬂ] 155 238749 24 2y :FL%_

719t $8A FEIE AL 7|9 BHAR

Aol £ A7|d NLE A FFoR %‘1%
Al7lE AFoolEl9} A FHAZ o]FofR 2~
g BH TEe A71F A5z 2289 4xE
WA 73, FEHA FE7E EZE A3 V)
HBeolle HFAME AA st darts GENEE
AZsAth 584 498 7|#9 aPaFo=28
B fUHd ZAEE Fdlo] A 2 Fo
2 Fo] Agdrt FYA Fie AFyY AE

& Aot whe Sl wiz) =

7 54

PR POW
IST Computer p=f CA

TA Fuel
| ICSi l l I FCM Tank

[ Load Cell &Load Display ]

—

EGR

Controi: —_ s — e — _#_._.
valve . ENC

i Engine DM

Fig. 1 Arrangement diagram of experimental set-up.

Mutfler

Table 1 Specification of tested engine

Item Specifications
Engine type 4~Stroke, 4-Cylinder
Displacement (cc) 1,495
Bore X Stroke(mm) 75.5 %83.5
Qutput (PS/rpm) 95/5,500
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Table 2 Engine operating conditions

Variation
1000, 1500, 2000, 2500
full open, close
0.28g/min
MBT

Condition

Engine speed (rpm)

Swirl mode

Ozone flow rate

Spark timing (deg.)
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Fig. 2 Comparison of cylinder pressure for the
engine speed under SCV.
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Fig.3 Comparison of mass burned fraction for the
engine speed under SCV.
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