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A Study on Combustion Visualizations and Radical
Characteristics using Optically Accesible Engine
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Abstract

A combustion flame visualization system, which is used as an engine diagnostics
tool, was developed in order to understand the combustion reaction mechanism in
the development stage for S.I. engines. The measurement system consists of an
I-CCD camera and a computer-aided image processing system. By using optically
accessible engine system, the flame structure was analyzed from the acquired
graylevel image and the direction of flame propagation (shape of flame) has been
measured to understand combustion phenomena. And combustion radical which
involves combustion information were measured. As a result, strong relation between
combustion radicals intensity ratio and air excess ratio was found.
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Table 1 Base engine specifications
Specifications
Cylinder 4
Bore (mm) 80.60
Stroke (mm) 838
Displacement (cc) 1796
Compression ratio 89
Idle engine speed (rpm) 750 = 100
Idle spark timing (deg.) |bTDC 5° = 1°
Intake Open bTDC 19°
Closed aBDC 57°
Open bBDC 57°
Exhaust -
Closed aTDC 19
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Fig.1 Schematic diagram of image acqusition
system
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Fig.2 Schematic diagram of spark plug,
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Table 2 Experimental conditions

Conditions

Engine speed (rpm) 700, 900

Ignition timing 5, 15, 25° bTDC

Air excess ratio (4) 10, 1.1, 1.2
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Fig.3 Schematic diagram of combustion
radical acquisition system

Table 3 Specifications of interference filter

Amax @m}] Ayjp (nm) T max (%)

IF1 (Cy) 516.7 1 56.9
IF2 (CH)| 4315 1.7 479
IF3 (OH)| 3102 149 18.8
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