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Improvement of Low Temperature Combustion Characteristics in
Gasoline HCCI Engines Associated with Ozone
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Summary

Gasoline HCCI engine is a well-known approach to realize low-temperature combustion so as to
reduce cooling loss. This study aims at lowering auto-ignition temperature to further decrease the
combustion temperature. The low-temperature combustion generally causes deterioration in
ignitability and unburned exhaust emissions. To break through these issues, other studies reported
that ozone added to intake air is effective on ignitability and exhaust emissions. However, there are
no studies which clarify the auto-ignition temperature and the reason of exhaust emissions reduc-
tion. In this study, auto-ignition temperature and emissions reduction were confirmed under low-

temperature condition with use of a single cylinder engine. And the mechanism of exhaust emis-

sions reduction was also clarified with a chemical kinetics model.

1. [ZC®HIC

HERIREE L, T AF—EFJRHEICET D720, N
RSB DO E (B AR KO BTV D, T OERITIE
200, RAFLFEBTHFEL LT, VY HCCI
IS SN RIBBBERT A b T 5, EEOITHE
PR HARIRRBE DS EBL T E UL, WEHERERIC L v R
PhE N KIBLGET 2 REMEEZ R L TN, HV Y v
HCCI 13 MR BEIR A S m 728, 0 ppm LA FE T
NOx HEH Z80iHl L7- 9 2T, B Rz &k B8R
ENFRETH DA, H O KBRAGRTOR N A A IR AMEK
WEIETHE, BAMEORRIER T ADBALEES, 20
SEE LT, WMAHAIZAY v (LUF, 0s) i+ 2z

&, ARRRIR T A AN, HERIERRSET D L0 D
HFZEDMTHONTNEQ00, UL, ZhbO/FFECiE

WS PIRE DK F BESPHERUGER AR SN TV D B
DD, ACHEKBEZEDSODIE T EOPERUGEER 4y
MEHRLEDOBRZT bR, T2 T, AT

O3 RO A O KB R OHESIERE R AR = v Vv
TRl 5 & & big, HRRUGEZER O 2 3 bR
ISR TT o 12,

2. RERKER SREREN

21 FEREE
FHIZ AW AR A v OB EMIE E Fig. 112,
ARG LA Table 112”7, Fig. 1 H A IR THREIR

*1~3  HAITIERT

Technical Research Center

— 155 —



TV R

No.31 (2013)

{b3sE % BRI RGO FRICEE L, REREEEEN
DL IVERERE SR 7 4 NV X IR EL RS 95 Z & T,
[ibEMRESETCND, £/, Fig. 1 # B TR T Os
FEAEZRCAER Lz O3 2B LEEBN TR, BEkE
RBRESE TV UVRA~NEALLE, BT, BRERIE
gL DU REROMICEE L2 —Y % v 7 N
b, BREKEY TV T, Os BEZHIEL TV,
O3 AARICIE, WhiEERE, SOMRE, L ART —H
MOISHES TS ERTEOORH LN, SRIE, AT
T A 2 BEOMBICEFRELZREIE, oMK
NFRI A BT L T 0s BAERS DA IELE
R L, £72, L¥ 2L —4%T 100kPa (FExtE)
WIE LI EMEZE R AR o b DER &R T A L L
Too FTo, OsiEELIL, R ADREKLTD, O AR
DT 20~80ppm IZFHE L, DL X DFEEA
AFEEIL 0.02~0.08g/ls OHFIFHTH 5, O3 %4ER, Os
BEFHL, ThEh=aT7 %1 4% ED-0G-S3, #
X he 7y 7R 0ZM-5000G2 & H L7=,

Table 1 Engine Specifications

Engine type 4-Stroke single cylinder
Displacement volume 392 cm®
Bore x Stroke 76x86.4 mm

Compression ratio 18.0:1

Intake valve open-close timing 3deg.BTDC - 30deg.ABDC

Exhaust valve opne-close timing 40deg.BBDC - 8deg.ATDC

Fuel system Mixer

Fuel Gasolione (91RON)

Air flow meter
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Fig. 1 Experimental Setup
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(b) In-cylinder temperature results

Fig. 2 Calculation Results of In-Cylinder Mass and
Temperature
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Fig. 3 THC at the Low Temperature Atmosphere
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Fig. 4 CO at the Low Temperature Atmosphere
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