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Abstract

: During the SI engine starting up, starting conditions directly contribute to the unburned hydrocarbon

emissions in spark ignition engines. The effects of catalyst temperatures and fuel injection skip methods on HC
emissions were investigated. The test was conducted on a 1.5 L, 4-cylinder, 16 valve, multipoint-port-fuel-injection
gasoline engine. To understand the formation of HC emissions, HC concentration was measured in an exhaust port
using a Fast Response Flame Ionization Detector (FRFID). The result showed that HC emissions, which were emitted at
the cold coolant and catalyst temperature, were generated much higher than those of hot coolant and catalyst
temperatures. In additions, fuel injection skips reduced highly HC emissions. It is convinced that optimized fuel
injection skip method according to coolant and catalyst temperatures could be applied to reduce HC emissions during

the SI engine starts.
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Table 1 Test engine specification

ftem Specification 1
Engin type 1L 4 DOHC
Bore x Stroke (ram x mm) 76.5%x 81.5
Compression ratio 9.5
Displacement volume {c¢) 1,498
Max. Power (kW/rpm) 74 /6,000
Max. Torque (N + m/rpm) 137 /3,000
Valve timing
WOBTDC) / IVC(ABDC) §°CA/42°CA
EVO(BBDC) / EVC(ATDC) 42°CA/8°CA
Starter (kW) | 08 |
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Fig. 2 Engine speeds according to coolant temperatures at
starting
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Fig. 4 Equivalence ratio according to fuel injections at 30°C
coolant condition
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Fig. 5 Fuel injection duration according to coolant
temperatures at starting
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Fig. 6 Temperatures patterns at idle state

4 HFTNESATAUN=2I M2 3B, 2004

l w2 HCO| v &

71 Frdol A e
HC<) HH% L= FRFID-J %aol Zg2Bs 53
o FAPY. 71HEe P74 25(30°C, 60°C,
90°C)e} ZujH3rle] FHLE(150°C, 200°C,
250°C)qll met HCO] w558 7F 2A0A A%
F 502 54334 SAs

Wz 2271 30°CH o) FZejisiyje] gy
% (150°C, 200°C, 250°C)<) whe} =4 & 72 7} £ Fig.

7~Fig. 99 JERRATE o] &3 Ao A
A FE AF F 5% ¢ 13552 HCZF w5

ol % M} st 132 ~ 15% £REE=HCY &
L= 9F 5,000 ppmE YA A FA5Ha Yok £
o] ATk B-ZellA FuljRiglr|e] &7} 200°C}
250°C2] 74 $-oll = HCS] A 37t dHE o] Fojz| 1L
USE &5 ATh Fuwizy) o) HC A3lsd e l
EFAY FZAAM Y gutgd 7] gon, 5%
F FAo M= 1 AgleEe] ¢ A sMx|a
L=

Fig. 7 ~ Fig. 9914 B Al F 1% o] FH-E 15

0

ok

Z Rt Fnlo] Wsk=2 %’—:&94 ol w3
dEloll A oF 1.05 HE 2] o) 2F ) Bl 33
= A= HIEAS UrEME} ol FujH )]
257} Light-off %0 =23l a sy ats A
& E AXEF Al 2719 533 T8 28N A

q20

HC before catalyst
HC after catalyst | 718
Equivalence ratio | J, .

: 114
! {12
i

] T 10

4

!
iy

l Hos
I\\ {04

02
00

0 10000 20000 30000 40000 50000
Elapsed time jms}

HC [ppm]
olje) d2usjeAInb]y

<08

Fig. 7 HC emissions and equivalence ratio during 50 sec
after starting at coolant 30°C and catalyst 150°C
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Fig. 9 HC emissions and equivalence ratio during 50 sec
after starting at coolant 30°C and catalyst 250°C
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