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Reduction of HC Emission from an Engine in Cold-start Condition
Achieved through Variable Valve Lift System
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In the cities of the US, the worsening ozone
problem has prompted reinforcement of regulations
against emissions of hydrocarbons (HC) from
automobiles. To cope with this situation, a
reduction of HC is a vital challenge for the
automotive industry. It is when the engine is cold-
started that its emission level is highest - a result
of using a rich air-fuel mixture to achieve stable
combustion and secure good drivability.

Thus, using an engine with Variable Valve

Timing and Lift Electronic Control System
(VTEC), a method was proposed for improving and
stabilizing combustion during the start of the engine
in cold conditions.
The system has a reshaped combustion chamber
designed to stabilize combustion with leaner
mixtures (A/F=15.5) than that of the existing
engines. Coupled with its revised valve mechanism -
lowered intake valve lift and reduced valve overlap,
it can achieve considerably reduced HC emission
and still retain the drivability.
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Table 1  California LEV Regulation

50k miles STD (g/mile)
Componentf——
92 93 |'94(TLEV)|"97 (LEV) 98(ULEV)| ZEV
NMOG 0.39)(€0.25)| 0.125 | 0.075 0.04 0
E;Q__ 3_40 <= = = '_‘ 1.70 i ﬂ_
NOx 0. -ﬂl_ ’d__l -_Z,_ 0.20 < 0
HCHO —_— | 0.015 | <=7 | 0.008 0
NMOG : Non Methane Organic Gas
( ) : NMHC (Non Methane Hydrocarbon)
HCHO : Formaldehyde
TLEV : Transient Low Emission Vehicle
LEY © Low Emission Vehicle
ULEV : Ultra Low Emission Vehicle
LEV . Zero Emission Vehicle
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Fig. 1 Characteristics of Air-fuel Ratio and
HC Emission During 125 sec after
Starting in the LA-4 Mode
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Fig. 2 HC Emission Characteristics at each
Phase in the LA-4 Mode
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Table 2 Engine Specifications

Cylinder Configuration In-Line 4 Cylinder

Bore x Stroke (mm) 8595
Displacenent (cnd) 2156
Compression Ratio 9.2
Valve Mechanism DOHC VTEC
Nutber of Valves 4
Valve Diameter [ntake ¢32

(nm) Exhaust @29

Low Speed |High Speed

Intake Valve Open  (deg BTDC) 17 40
Intake Valve Close (deg ABDC) 72 80
Exhaust Valve Open (deg BBDC) 67 80
Exhaust Valve Close (deg ATDC) 13 40
Intake Valve Lift (um) 3.0 10.0
Exhaust Valve Lift (mm) 6.0 9.5
Valve Overlap (deg-mm) 1.6 22.0

Programmed Fuel

Fuel. Systen Injection System

Programmed Ignition

Ignition System Systen
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Fig. 3 Comparison of Full Load Performances
at Valve Lifts of Both 3 and 10mm.




HONDA R & D Technical Review

Vol.6 (1994)

Table 3 Structure and Characteristics of VTEC System

Low Engine Speed
(Cold-Start Condition)

High Engine Speed

Crank Angle (deg)
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@ |mprovement in combustion and

@ Reduction of HC emission by using
leaner mixture and higher exhaust
gas temperature in catalyzer.

Achievements

@ Inproved fuel economy by reducing
valve train friction.

driveability by lowering valve lift.

@ Ensuring in higher output power by
keeping higher valve lift.
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Fig. 4 Influence of Air-fuel Ratio on Variation
in IMEP, ISHC and Exhaust Gas
Temperature under Fast-idle Condition
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Fig. 10  Effect of Developed Combustion Chamber
on BSHC under 30mph Cruising Condition
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