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Visualization of Initial Flame Development in an SI Engine

Inyong Ohm

Abstract. Initial flame development and propagation were visualized under different fuel injection timings

to relate the initial flame development to the engine stability in a port injection SI engine. Experiments
were performed in an optical single cylinder engine modified from a production engine and images were
captured through the quartz window mounted in the piston by an intensified CCD camera. Stratification

state was controlled by varying injection timing. Under each injection condition, the flame images were
captured at the pre-set crank angles. These were averaged and processed to characterize the flame. The
flame stability was estimated by the weighted average of flame area, luminosity, and standard deviation

of flame area. Results show that stratification state according to injection timing did not affect on the
direction of flame propagation. The flame development and the initial flame stability are strongly depen-
dent on the stratified conditions and the initial flame stability governs the engine stability and lean misfire

limit.

Key Words : Initial Flame(Z7]3}9), Stratification("d%3}), Engine Stability(131 ¢F84]), Lean Misfire
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Table 1. Specification of Engine

Number of Cylinder 1

In. 2
Number of Valve Ex. )
Valve Timing(IVO/IVC, EVO/EVC) 5/35 43/5
Combustion Chamber Pent Roof
Bore 75.5 mm
Stroke 83.5 mm
Maximum Valve Lift 7.8 mm

559} Rakg AlolshA BAA]

Injection Controller

Trigger

Encoder
Signal

Generator

Injectof Reflection
Mirror

Extendad/
Piston

Image Data

S— N
\-‘ ) «J Trigger

Engine
Block

Fig. 1. Schematics of Visualization System.
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Fig. 10. Standard Deviation of Flame Area according to Injection Timing.
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