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A Study of PREMIER Combustion Characteristics in a Pilot Ignited Dual-Fuel Biogas Engine
FHHMXDOEE (A 7y FEKKRITOREI AN A A ATV 231 5 PREMIER BABERHEIZEIT 5
WH5e)

WMXEEZRE  Hdx BEHsK T #R OWEEZ ik KB MEEdR WEpEE

FRERXANEDHE

In this study, lean-burn dual-fuel combustion gas engines is used due to its ability to operate in conjunction with various
environmentally friendly gaseous fuels. The main goal of a dual-fuel engine is to minimize fossil fuel dependency while
improving performance and maintaining exhaust emissions as low as possible. However, knocking is an issue for
operation at higher load. In order to improve the thermal efficiency of internal combustion engines at high loads,
PREMIER combustion is proposed as a precursor to knocking. PREMIER combustion differs significantly from normal
combustion and knocking combustion in its end-gas autoignition characteristics. The main indicator of knocking is
pressure oscillation. To explore pressure oscillation, a band-pass-filter (4-20 kHz) was applied to all pressure history
data. The maximum instantaneous pressure difference between consecutive signals passing through the digital band-
pass-filter was defined as the knocking intensity (KI). Any KI above a certain threshold (0.1 MPa) was defined as
knocking. In terms of PREMIER operation, it is required that over 50% of cycles should exhibit end-gas autoignition
without knocking (i.e., KI < 0.1 MPa). In the first part of this study, combustion, performance, emissions and end-gas
autoignition characteristics of dual- fuel gas engine fueled with simulated biogas are discussed. The biogas consisted of
CHa, CO», and N at 58, 35, and 7% by volume, respectively. The experiment is carried out at three intake pressures of
101, 150 and 200kPa. Results indicated that the maximum mean effective pressure and thermal efficiency are evident
during PREMIER operation because of knock-free autoignition in the end-gas region. Both a higher intake pressure and
advanced injection timing promoted PREMIER combustion. When the pressure and temperature of a premixed fuel
mixture rose as injection timing was advanced, end-gas autoignition commenced earlier. The end-gas autoignition delay
became shorter as intake pressure was increased and injection timing advanced. As the injection timing is advanced and
the pressure boosted, more cycles underwent end-gas autoignition;the PI (PREMIER intensity) value rose. In the second
part of this study, combustion, performance, emissions and end-gas autoignition characteristics of dual- fuel gas engine
fueled with methane- CO; are discussed. Thermal efficiency is slightly increased by addition of CO, under PREMIER
combustion owing to knock-free end-gas autoignition of unburned mixture. When injection timing is advanced and
PREMIER combustion achieved, IMEP increased as a result. Addition of CO; could suppress knocking and more knock-
free end-gas autoignition cycles (PREMIER combustion) achieved. When the ratio of CO, to CH4 increases, ratio of

PREMIER combustion increases as well.
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