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Abstract :

In recent years, there has been an interest in early-injection diesel engines as it has the potential of achieving

a more homogeneous and leaner mixture close to TDC compared to standard diesel engine. The more homogeneous
mixture may result in reduced NOx and soot emissions and higher efficiency in homogeneous charge compression
ignition engines. While earlier studies have shown that a reduction in NOx emissions from HCCI engine is possible, there
are some significant problems including the control of ignition timing and combustion rate. In order to investigate the
effect of EGR and hydrogen enriched gas on combustion characteristics and emissions, an experiments with single
cylinder CRDi engine were carried out concerning the formation of various premixed charge, which can achieved by early
injection, EGR and hydrogen enriched gas. EGR was not effective to further reduce NOx and PM emissions. It was found
that NOx emissions were decreased with an introduction of hydrogen enriched gas and an adequate diesel fuel amount.
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Nomenclature

IMEP :indicated mean effective pressure, MPa

Subscripts
IN : intake
ATM  : atmosphere
EX : exhaust
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HCCI(o] &3+%4=23}), Early injection(3=7]&AF), EGR(H 7] 7}2= A <=%}), Hydrogen enriched gas
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Table 1 Test engine specifications

Item Specifications
Bore 83 mm
Stroke 92 mm
Displacement volume 498 cc
Compression ratio 18.4
Idle speed 750 + 20 rpm
SOHC 4 valves
Valve system Intake 7°/43°
Exhaust 52°/6°
Fuel supply system Common rail direct injection
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Table 2 Energy share ratio and flow rate ratio of hydrogen
enriched gas for different diesel fuel amount

. H?/drogen Diesel
Diesel fuel amount enriched gas encray. ¥
energy, % &8y, 7

6.75 mg/stroke 0.22 78.09

11.37 mg/stroke 0.14 85.72

20.20 mg/stroke 0.09 91.43

Flow rate r'atlo of hydrogen 515%
enriched gas
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Fig. 2 Effect of injection timing on IMEP with different
injection quantity of diesel fuel
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The Effects of EGR and Hydrogen Enriched Gas on Diesel HCCI Engine
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Fig. 4 Effect of injection timing on NOx emissions with
different injection quantity of diesel fuel
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Fig. 5 Effect of injection timing on PM emissions with
different injection quantity of diesel fuel
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Fig. 8 Effect of EGR on NOx emissions with different
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