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ABSTRACT

The goal of this research is to understand the NOx emission in direct injected diesel
engine with premixed hydrogen fuel. Hydrogen fuel was supplied into the test engine through
the intake pipe. Amount of hydrogen-supplemented fuel was 70 % basis on heating value of
the total input fuel. The effects of intake air temperature and exhaust gas recirculation(EGR)
on NOx emission were studied. The intake air temperatures were varied from 23C to 0C by
using liquid nitrogen. Also, the exhaust gas was recirculated to the intake manifold and the
amount of exhaust gas was controlled by the valve.

The major conclusions of this work include: (i) nitrogen concentrations in the intake
pipe were increased by 30% and cylinder gas temperature was decreased by 24% as the intake
air temperature were changed from 23C to 0C; (ii) NOx emission per unit heating value of
supplied fuel was decreased by 45% with same decrease of intake air temperature; and (iii)
NOx emission was decreased by 77% with 309 of EGR ratio. Therefore, it may be concluded
that EGR is effective method to lower NOx emission in hydrogen fueled engine.

ZFRII&20 : Hydrogen—fueled engine(+271%), Exhaust gas recirculation(¥}7] A& #),
Intake air temperature(£%137] &%), Nitrogen concentration(Z 4% %),
Unit heating value(&$]2<g %)
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Table 1. Fuel properties
T2 (Hp) t] A (Ci7Hz) 7}4 A (CsHis)
AYegF MJ/kg) 120 425 44
dgsld2: (K) 2380 2214 2251
o] 23 34.3 15.1 146
271232 % (T) 571 340 468
7t gl 10~714 53~450 54~359
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Schematic diagram of experimental apparatus.
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Fig. 2. NOx emissions with different intake
air temperatures in hydrogen fueled
engine.
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Fig. 3. Cylinder gas temperatures with different
intake air temperatures in hydrogen fueled
engine.
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Fig. 4. Nitrogen  Concentrations  with
different intake air temperature in
hydrogen fueled engine.
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Fig. 5. CO; and O emissions with

different EGR rates in hydrogen
and diesel engines.
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Fig. 6. NOx emission with different EGR

rates in hydrogen and diesel
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Fig. 7. Intake oxygen concentrations and heat

capacities with different EGR rates.
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Fig. 8. NOx emissions with different intake
oxygen concentrations and heat
capacities.
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