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Abstract :

Variable valve timing(VVT) mechanisms are used widely for improving fuel consumption and reducing

emissions. Most of application, however, are limited in the DOHC engine. Dual equal retard/advance strategy is
relatively simple one and can be applied to both SOHC and DOHC engines. In this study, effects of dual equal valve
timing retard/advance are investigated to observe the feasibility of VVT system on an SOHC SI engine. The result
shows that fuel economy and emissions are improved in the dual retard condition due to increased internal EGR. Some
amount of increase in volumetric efficiency can be achieved by advancing valve timing at low speed and by retarding at
high speed. In this case, however, full load power is not so much improved as the volumetric efficiency increases
because of severe knock. In the dual advance condition, there is no merit in the fuel economy and emission.
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Table 1 Engine specifications

Bore 75.5 mm

Stroke 83.5 mm

In. 1 Straight

Valve 1 Helical

Ex. 1
Compression ratio 9.6

Valve timing 12/52 52/12
Combustion chamber Pent Roof

Port Shape Combustion Chamber

S/IP

Manifol
Throttling
Vaive 7

REAR FRONT
Fig. 1 Schematics of combustion chamber and port
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Dual Retard/Advance
Fig. 2 Dual equal retard/advance valve timing
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Fig. 4 BSFC & spark advance according to valve timing
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Fig. 5 Emission Characteristics according to valve timing
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Table 2 Variation of fuel economy and emission according
to valve timing at Stoichiometric and A/F=20

Timing BSFC BSHC BSNOx
STD Sto. 387.2 6.41 2222
AF=20 | 3571 10.16 12.92
Sto 388.8 731 20.79
12CA : (04% 1) | (140%1) | (65% 1)
Advance 3586 1146 10.89
AF=20 04% 1) | 129% 1) | (15.7% | )
Sto 377.0 6.52 18.08
12 CA ' Q6% 1) | (17%1) | (186% 1)
Retard 3515 10.59 8.13
AF=20 (1.6% 1) | 42%1) |(37.1% })
St 371.0 6.05 16.30
24CA | @2% 1) | (63%1) |(267% 1)
Retard 346.0 1032 8.30
AF=0 1 ossly | (6% 1) | (358% 1)
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