Trans. of the Korean Hydrogen and New Energy Society(2013. 6], Vol. 24, No. 3, pp. 242~248
DOI: http://dx.doi.org/10.7316/KHNES.2013.24.3.242

LPG712h0] st 271004 44 2ol 2 45 9 vigke
S0 TP A7

1f 2 3 3
Zow' - 715" 0lyS’ - x84
ot AEAE AR ety e ER s Rt A5agst

An Experimental Study on the Performance and Emission
Characteristics with Hydrogen Enrichment at Part Load
Conditions Using a LPG Engine

INGU KIM' T, KIJONG KIM?, SEANGWOCK LEE®, YONGSEOK CHO®

'Graduate School of Automotive Engineering, Kookmin Univ, 861-1 Jeongneung-dong,
Seongbuk-gu, seoul 136-702, korea
Robert Bosch Korea, 298 Bojeong-dong, Giheung-gu, Yongin, Gyeonggi-do, 446-913, Korea
*Prof, Department of Automotive Engineering Kookmin University,
861-1 Jeongneung-dong, Seongbuk-gu, seoul 136-702, korea

Abstract >> The purpose of this study is to obtain low-emission and high-efficiency by hydrogen enriched LPG
fuel in LPG engine and is to clarify the effects of hydrogen enrichment in LPG fuelled engine on exhaust emission
and performance. An experimental study was carried out to obtain fundamental data for performance and emission
characteristics of hydrogen enrichment in LPG engine. The research was held by changing the hydrogen ratio to
0, 5, 10, 20% in 1500rpm, bmep 2 and 4bar. The result turned out that the combustion duration was shortened
due to fast flame propagation of hydrogen. And the amount of Carbon dioxide and Hydrocarbon decreased.
However, the amount of NOX increased, which is thought to be the result of high adiabatic flame temperature
of hydrogen. It has been confirmed that this phenomenon has changed by the Hydrogen mixing ratio.
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Fig. 1 Photograph of 2.0 LPLi nu Engine

Table 1 Specification of 2.0 LPLi nu Engine

Item Specification
Type 4-stroke DOHC
Number of cylinders 4
Bore 81.0mm
Stroke 97.0mm
Displacement volume 1999cc
Compression ratio 10.3£0.2:1
Firing oder 1-3-4-2
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Fig. 3 Schematic diagram of H.-LPG engine test
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Table 2 Experimental conditions

- Load Ignition timing | H, Sub. H
P (BMEP) | (BTDC deg) (%) |vol. ratio (%)
2 bar 39
1500 0, 5, 10, 20(0, 15, 25, 40
4 bar 28
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Fig. 4 Cylinder pressure, rate of heat release for hydrogen
substitutions in a Hx-LPG engine as a function of
crank angle. Operating at 1500 rev/min, BMEP=2bar
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Fig. 5 Cylinder pressure, rate of heat release for hydrogen
substitutions in a Hz-LPG engine as a function of
crank angle. Operating at 1500 rev/min, BMEP=4bar
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g. 6 Variation of gross indicated mean effective pressure
with hydrogen substitutions for average of 100
cycles in Ho-LPG engine operating at 1500 rev/min,
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Fig. 7 Variation of C.O.VIMEP with hydrogen substitution
for 100 consecutive cycles in Hx-LPG engine
operating at 1500 rev/min BMEP=2, 4bar
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Fig. 8 Variation of CO concentrations with hydrogen

substitutions in Ho-LPG engine. Operating at 1500
rev/min, BMEP=2, 4bar
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Fig. 9 Variation of THC concentrations with hydrogen

substitutions in Hz2-LPG engine. Operating at 1500
rev/min, BMEP=2, 4bar
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