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A Study on Emission Characteristics according to Spark Plug
Location in a Single SI Engine
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Abstract

In this study, the variation of spark plug location in the combustion chamber was investigated for the
sake of emission characteristics from SI engine by using PDA valve. The swirl is ong of the important

parameters that effects emission characteristics. PDA valve has been used to satisfy the requirements of

sufficient swirl generation to improve combustion and emission reduction to effect on flow profile on a
combustion chamber. Especially, the wvariation of spark plug location have an important effect to
analyze exhaust gas and the early flame propagative process. Therefore, this test is forced that injection
timing, spark timing and intake air motion govern the stable combustion. From the results, it showed
that the variable spark plug location and PDA valve can be reduced exhaust gas.
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Fig. 1 Schematic diagram of experimental system

Table 1 Specification of the engine

Items Specifications
4Valve Stroke
Type
(PFI type)
Chamber Pent roof type
Cooling method Water cooling
Number of cylinder 1
Borexstroke 68.5mmx78mm
Displacement 287cc
Compression ratio 9.30: 1
Open BTDC 8°
valve | take Fose ATDC 44°
timin, Open BBDC 44°
® | Exhaust Close ATDC 8°
SI
> s , Encoder
, A/F meter, s
287cc 9.3:1
SI R Table

(eddy current)
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2.2
Fig. 2 (10)

7.4mm

Side View

Bottom View

Fig. 2 Schematic of combustion chamber

2.3 (Port Deactivation Valve)
(helical port), (shroud
valve), PDA(Port deactivation),
PDA an
0.6t
, Fig. 3
Table 2
PDA
(swirl  control
valve)
% .
PDA 50%

Table 2 Results of tumble & swirl ratio on
Port Flow Rig test

BOA Valve Tun:llblﬂ Smlrl

reh rehic

Sl conbrol 0.oat 1| BB
57l

Turnkle control B0 001z
w7l

Swirl control valve Tumble control valve

Fig. 3 Schematics of PDA valve(swirl control

valve and Tumble control valve)

Fig. 4-15 PDA
R , Fig. 2
7.4mm
0.2mm down(7.2mm)

1.5mm down( 5.9mm)

14.6:1
4°
Fig. 4 1500rpm, IMEP 3.9bar
HC
HC
14.6:1
Fig. 5 2000rpm, IMEP 3.2bar
HC
. Fig. 4
1500rpm 0.971 - 1.101(g/kwh)
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Fig. 6 2400rpm, IMEP 3.2bar

HC
7.4
mm BTDC 33° 7.2mm,
5.9mm BTDC 33°
HC
MBT
1500
rpm 1.458-1.631(g/kwh) , 2000rpm

0.261-0.635(g/kwh)

Fig. 7 1500rpm, IMEP 3.9bar
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Fig, 4 Igniton timing & Indicated Specific
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NOx
1500rpm NOx
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1500rpm
NOx
. Fig. 9 2400rpm, IMEP
3.9bar NOx
Fig. 7, Fig. 8
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Fig., 6 Ignition timing & Indicated Specific
HC at 2400rpm [MEF 3,9%bar
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Fig., 7 Ignition timing & Indicated Specific
WOz at 1500rpm [IWEP 3 9bar
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3 NOx
BTDC 29° 7.4mm
7.2mm , 5.9mm
7.2mm , 5.9mm
BTDC 29°
Fig. 10  1500rpm, IMEP 3.9bar
CcoO
5.9mm 48.702
(g/kwh), 7.2mm 49.322(g/kwh), 7.4
mm 49.386(g/kwh)  CO
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Fig. 11 2000rpm, IMEP 3.2bar CcoO
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4.208 - 5.399(g/kwh)
o —74mm
o/ 72mm

Ignition timing (BTDC, deg.)

Fig, 8 Ignition timing & Indicated Specific
WCw at 2000rpm IWEF 3Z2har
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Fig. 9 Ignition timing & Indicated Specific
HNOx at 2400rpm [IWIEF 35kar

Fig. 12 2400rpm, IMEP 3.9bar
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. 2000rpm 4.671 - 6.792(g/kwh)
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Fig, 10 Ignition timing & Indicated Specific
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Fig, 12 Ignition timing & Indicated Specific
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