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A Study on the Application of the Lean Boosting
in a Hydrogen-fueled Engine with the SI and the Extermal Mixture

KWANGJU LEE', JONGGOO LEE', JONGTAI LEE?"

'Grad. School of Sungkyunkwan Univ.
*School of Mechanical Engineering, Sungkyunkwan Univ. 300,
Chunchun-dong Janan-gu, Suwon-Si, Gyeonggi-do, 440-746, Korea

Abstract >> In order to achieve simultaneously the ultra-low NOx, the high power and the high efficiency in
a hydrogen-fueled engine with SI and the external mixture, the effects of low temperature combustion, performance
and exhaust are compared and analyzed by the application of the lean boosting. As the results, the decrease rate
of the high temperature in the hydrogen is less decreased than the other fuels by high constant-volume specific
heat. However, when the conditions of 1.7bar and ©=0.33 are reached by the lean boosting, the maximum gas
temperature of hydrogen is decreased under the temperature of NOx formation and it is possible to stabilize
combustion below 2% of COVimep. Also, at that condition, it is feasible to achieve simultaneously NOx-free and

the power of gasoline level. Therefore, it is found that the lean boosting is useful in the hydrogen-fueled engine.

Key words : Hydrogen-fueled engine(5=4>7]34), External mixture(Z-7]3 £-A}4]), Lean boosting(3]¥rit+F), Low
temperature combustion(#]-2¢14), NOx-free( & AASHE FHl|&)
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Table 1 Specification of test engine

Valve mechanism DOHC

Bore x Stroke 86mm x 86mm

Compression ratio 10.5

Displacement volume 499.6 cc

IVO / IVC TDC / 77°CA ABDC

EVO / EVC 34°CA BBDC / 10°CA ATDC
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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 BMEP versus fuel-air equivalence ratios at each
boosting pressure
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Fig. 3 Decrease rate of temperature versus boosting pre-
ssure about each fuel with same supply energy at ®=1.0 in
natural aspirated condition
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Fig. 4 (a) Decrease rate of constant-volume specific heat in
intake mixture mass (b) mass fraction of fuel versus boosting
pressure about each fuel with same supply energy at @
=1.0 in natural aspirated condition
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Fig. 5 Fuel-air equivalence ratio versus boosting pressure
with using lean boosting in same supplied energy of gaso-
line level
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Fig. 6 Maximum gas temperature versus boosting pressure
with using lean boosting in same supplied energy of gaso-
line level
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Fig. 7 COVimep versus lean boosting pressure in same
supplied energy of gasoline level
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