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Flame and Combustion Characteristics of D.I. HCCI Diesel Engine
using a Visualization Engine

Ao g, FAY o3, o F 4

Ohyoung Kwon, Jaduk Ryu, Kihyung Lee, Chang Sik Lee

ABSTRACT

Combustion characteristics of diesel engine depends on mixture formation process during ignition delay and
premixed flame region. Fuel and air mixture formation has a great influence on the exhaust emission. Therefore,
the present study focused on the combustion mechanism of Homogeneous Charge Compression Ignition
(HCCI) engine.

This study was carried out to investigate the combustion characteristics of direct injection type HCCI engine
using a visualization engine. To investigate the combustion characteristics, we measured cylinder pressure and
calculated heat release rate. In addition, we investigated the flame development process by using visualization
engine system.

From the experimental result of HCCI engine, we observed that cool flame was always appeared in HCCI
combustion and magnitude of cool flame was proportional to magnitude of hot flame. And we also found that
fuel injection timing is more effective to increase lean homogeneous combustion performance than intake air
temperature. Since increasing the intake air temperature improved fuel vaporization before the fuel atomizes, we
concluded that increasing the temperature has disadvantage for homogeneous premixed combustion.
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Table 1 Engine specifications

Engine type D.I diesel engine
Bore x Stroke 95mm x 95mm
Swept volume 673cc

Compression ratio 19
1
3 @
2 7)
bl
6 1.GDI Injector
L1 2. Intake port
7 3. Exhaust port
4. Elongated cylindet block
8 5. Quartz window
6. Fully refiected mirror
@ 7. Base piston

8. Connecting rod

Fig. 1 Schematic diagram of visualization HCCI engine
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Fig. 5 Flame visualization result
(Intake air Temp.120°C, A/F=40)
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Fig. 13 Flame visualization result
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