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Investigation on Combustion Characteristics According to
Spark Plug Protrusion in SI Engine

Dae-Yeol Kim and Young-Chool Han
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Abstract

The variation of spark plug location have one of the effects on combustion characteristics. Several
parameters of the effect on combustion characteristics are shape of combustion chamber, the spark plug
position, turbulence flow and so on. This paper presents an experimental study according to variation
of spark plug protrusion and PDA valve which have effects on characteristics of combustion and
emission in single cylinder gasoline engine. Also, this paper emphasized that combustion stabilization
was making by way of the reinforcement of the turbulent flow with the PDA valve. A feasibility and
necessity of combustion pressure based cylinder spark timing control according to spark plug protrusion
has been examined. So, this was obtained COVime, and the mass fraction burned(MFB) and the specific
fuel consumption(sfc). Using the results of the test, the effects of the variable spark plug location and
PDA valve can be improved fuel consumption and be available for the combustion stability.
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Table 1 Specification of the engine

Items Specifications
4 Valve, 4 Stroke
Type
(PFI type)
Chamber Pent roof type
Cooling method Water cooling
Number of cylinder 1
Borexstroke 68.5mmx78mm
Compression ratio 9.30: 1
Intake Open BTDC §&°
Valve Close ABDC 44°
timin, Open BBDC 44°
® | Exhaust |8 ATDC 8°
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1. Test engine

2. Test Bed

3. Pressure Transduce

4. Engine Cooler

5. Electric Dynamometer
6. Dynamometer controller
7. Injection

8. TPS

9. Rotary Encoder

10. Inlet Air Filter

11. Air Flow meter

12. Digital Manometer

Fig. 1 Schematic diagram

21.
22.
23,

Surge Tank

Fuel Supply line

Fuel Consumption meter
Combustion Analyzer
Emission Anatyzer PC
Dynamometer Control PC
Emission Analyzer
Charge Amp

Gas Supply Line

A/F Meter

Water Supply Line

of experimental system
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Side View Table 2 Results of tumble & swirl ratio on port
flow rig test
PDA Valve | Tumble ratio Swirl ratio
Swirl control
valve 0.944 1.688
Tumble 0.600 0.012

control valve

Bottom View

| L[*0]e]

Swirt control valve Tumble control valve

Fig. 3 Schematics of PDA valve(swirl control

valve and tumble control valve)

50%°] c}.

Fig. 2 Schematic of combustion chamber
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Fig. 4 Spark plug location on the variation of spark
timing, (a) measured cylinder pressure (b), (c)
mass fraction burned, at a part load engine
conditions(1500 rev/min and IMEP 3.9bar)
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Fig. 5 Spark plug location on the variation of
spark timing, (a) measured cylinder pressure,
(b), (c) mass fraction burned, at a part load
engine conditions(2000 rev/min and IMEP
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