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Abstract : The direct injection(DI) diesel engine has become a prime candidate for future transportation needs because
of its high thermal efficiency. However, nitrogen oxides(NOx) increase in the local high temperature regions and
particulate matter (PM) increases in the diffusion flame region within diesel combustion. Therefore, the demand for
developing a suitable after treatment device has been increased. NOx absorbing catalysts are based on the concept of
NOx storage and release making it possible to reduce NOx emission in net oxidizing gas conditions. This De-NOx
system, called the LNT(Lean NOx Trap) catalyst, absorbs NOx in lean exhaust gas conditions and release it in rich
conditions. This technology can give high NOx conversion efficiency, but the right amount of reducing agent should be
supplied into the catalytic converter at the right time. In this research, a performance characteristics of LNT with a
hydrogen enriched gas as a reductant was examined and strategies of controlling the injection and rich exhaust gas
condition were studied. The NOx reduction efficiency is closely connected to the injection timing and duration of
reductant. LNT can reduce NOx efficiently with only 1% fuel penalty.
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Fig. 2 2 liters diesel engine with LNT system

Table 1 Test engine specifications

Item Specifications
Bore 83 mm
Stroke 92 mm
Displacement volume 1,996 cc
Compression ratio 17.7
Idle speed 750 + 20 rpm
Valve system SOHC 4 valves
Fuel supply system Common rail direct injection
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Fig. 3 Variation of air to fuel ratio with different throttle

angle at 27 seconds lean, 3 seconds rich condition
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Fig. 4 Cycle test on LNT catatyst with different A/F ratio -

0.326g of hydrogen enriched gas injection after 1.5

seconds from throttling during 1.5 seconds

1200 4 Injection delay

from throttling
jp—0.5s
/|~ ~ 10s
<« 15s

1000 -

800

NOXx (ppm)

800
Initial :
NOx value  :

200 -

000 0 6000 12000 18000 24000 30000
Time (x10msec)
Fig. 5 Cycle test on LNT catalyst with different hydrogen
enriched gas injection delay from throttling - A/F=
17.5, 0.326g during 1.5 seconds
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