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A Study on Lean Combustion Characteristics with
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Abstract - Natural gas is one of the most promising alternatives to gasoline and diesel
fuels because of its high thermal efficiency and lower harmful emissions, including CO,. However,
the possibility of partial burn and misfire makes the benefits of natural gas fueled engine worse
under lean burn operation condition, Hydrogen addition can promote the combustion
characteristics while reduces emissions extremely. In this study, the effect of hydrogen addition
on an engine performance was investigated. The results showed that thermal efficiency was
increased due to the expansion of lean operation range under stable operation. NOxX emission
can be significantly reduced with the small increase in HC or CO emissions.
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Fig. 1. Schematic of experimental setup.
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Table 1. Specification of base diesel engine.

Type Description

Number of cylinder 6

Bore (mm) 123

Stroke (mm) 155
Dlsplacer?cecr;t volume 11,050

Compression ratio 105
Max. power 213 kW / 2,200 rpm
Max. Torque 1,226 N - m / 1,260 rpm

valve;

Map sensor

Throttle posision sensor
Water temp. sensor

Fuel pressure sensor
Injection Timing Control
\lgnition Timing Control

Turbo Charger(WGT)

Exhaust Gas

A

(THC, CO, CO2, NOy)
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Fig. 2. Effect of hydrogen addition on MBT
timing.
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Fig. 3. Effect of hydrogen addition on thermal
efficiency.
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Fig. 4. Effect of hydrogen addition on exhaust
gas temperature.
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Fig. 5. Effect of hydrogen addition on total
gas flowrate.
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6. Effect of hydrogen addition on com-—
bustion stability.
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Fig. 7. Effect of hydrogen addition on mani-
fold air pressure.
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Fig. 8. Effect of hydrogen addition on NOx
emissions.
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Fig. 9. Effect of hydrogen addition on THC
emissions.
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Fig. 10. Effect of hydrogen addition on CO
emissions.
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