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Lean Combustion Characteristics in a S.I Engine
with SCV by Operating Conditions
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Abstract

Lean combustion in a SI engine is one of the best solution for the improvement of fuel economy
and reduction of pollutant emission. In order to access a lean combustion engine, stable combustion at
lean A/F ratio is needed. In this paper, the effect of fuel injection timing on lean misfire limit has
been investigated in an MPI engine. To investigate the interaction of injection timing and intake flow
characteristics, three different swirl generating SCV(swirl control valve) configurations were considered,
and investigated their effects on lean misfire limit and torque at full load operation. Also the effects of
spark timing on lean combustion has been investigated. Lean combustion has been examined and the
results are reported in this paper. SCV B has been developed to satisfy the requirements of sufficient
swirl generation to improve lean combustion and stable performance. It is found that injection timing,
spark timing and intake air motion govern the stable lean combustion.
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Table 1 Specifications of experimental engine

s In-line 4 cylinder,
Engine type SOHC(2-valve)
Bore x Stroke (mm) 80.60 X 88.00
Displacement (ce) 1796
Compression ratio 89
Firing order 1-3-4-2
Open | BTDC 19°
Intake
Valve timing Close | ABDC 57°
(C.A)D Open | BBDC 57°
Exhaust
Close |ATDC 19°
Idle speed (rpm) 750100
Fuel injection type MPI
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Table 2 Experimental conditions

Engine type FConV. SCV "A{SCV B _SCV_C
Open ratio (%) | 100 90 80 V&)
Engine speed 2500 rpm
Injection timing Variable
Spark timing bTB[%%E'E
A/F ratio Variable
LOAD Full load
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Fig. 4 Effects of SCV configuration on
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