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Development of Combustion Technology for Reducing Catalyst Warm-
Up Time in a High-Compression-Ratio Gasoline Engine
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Summary

The high compression ratio is effective in improving the thermal efficiency for a spark-ignited gasoline

engine. However, the exhaust emissions are deteriorated by the increased catalyst warm-up time, which

results from (1) the reduced exhaust gas temperature caused by the elevated expansion ratio and (2) the

elongated exhaust pipe for increasing the engine torque. The technology development was conducted for

retarding the combustion phasing. The results show that high environmental performances are achieved.

1. FAMNE

INETOZLVAIMMZ, N T Uy RROE—H —
% FAVW = BB EEOBFFEBRRE SRR A A TN T D, L
UG, RBEBCENR T IO TIE20204 D CO2H1E
HAE25% D 11 T11% % = P 5HVy, 20504 D HIIE B
HET8% D T2 % % 0 VU E 9 7 Y, RHIRARHSEIC
BWTHZ U VU OBREBESENA D & ZAITIEFIZRE N,
LD, B, ETABROEZNT YU YV ORE
SEIT CO2HITE K ONE BR 35 4 /158 L DBLR D B ed TH
BWCThbH, TIT, ~VHEIHYY 2D ORERE
W kS22 DICEEME ALY A, FHUCEnBLn
2 RUKATOIRIREMESOSICHTTZICER L, 18k b0/ v
X T EETIETH H2BIRGE L IRARGH DT OHFii-
R EBEANT S ZETHY Y eV OEENEAL &
FH L0,

L, SHEMET YY) v D0 TiEEWEG R
ZACHESIRIMET, J7b bl ZRBEMET L, Hi

LEBRE OB N R < 22 5N B D, Fie, B®E
Mate T V) e DA BWT, B D E M7k FES
FE L LB T ADRR T/ v 7 &alE L ook
BRI E2m LS ERHTHLON, 20X 5 ek
KR 1 o T PERR & 72 0 il OB B3 1
mu, EIABREEREEARSILTLES, 22T,

ARFZECIEmEMEEL A Y ) v Dl m o VPR R A4
75 L C b AR ORI ATEE & T 2 RBER T & B L7,

2. B R UREREH

AT sk o Vv i & Table 11TRT, EH
WA YU vy D EN— R EME R 14F TE O, B
PRI v ©F A FERIEEL Lz, 72, A0V
72 —IFERFICHEREDH D~ VT HR— A vV
7 Z—% iz, Fig. WOBEEIREZ RT, FBREMFIT
WG OWRENZEE L, MmAKIE40C, =Yg
HWE1200rpm, EMEXHEZNE (BMEP) 100kPad L7z,

*1,2,4 ST — kLA BT ED

Powertrain Technology Development Dept.

*3 AT - BRIEEMEREBH S
Driveability & Environmental Performance Development Dept.



AV E

No.33 (2016)

Table 1 Engine Specifications
Engine Type In—-line 4, DOHC
Bore X Stroke 87.5mm X 83.1mm
Displacement 1998.8cm3
Combustion Chamber Pent-roof
Compresstion Ratio 14

Fuel System Direct Injection

Injector Type Multi Hole Injector

Number of holes 6 holes

Fuel Pressure 13MPa

Fig. 1 Shape of Piston Top
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Fig. 2 Comparison of Exhaust Gas Temperatures
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Fig. 3 Conceptual Schematic of Charge Stratification
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Fig. 4 Schematic of Spark Plug A/F Sensor
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Fig. 6 Fuel Absorbance for with and without Droplet
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