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Comparative study on fuel swap for dual-fuel dual-injection system
engine fueled with ethanol and gasoline

ZHAO Lewen, PEI Yiqiang, LI Xiang

(State Key Laboratory of Engines, Tianjin University, Tianjin 300072, China)

Abstract: The dual-fuel dual-injection system engine fueled with ethanol and gasoline was modified by a turbocharged
GDI (gasoline direct injection) engine. The two combustion modes of EPI+GDI(ethanol port injection plus gasoline direct
injection) and EDI+GPI (ethanol direct injection plus gasoline port injection) for improving engine fuel economy and
reducing gaseous regulated emission and particle emissions were compared systematically. The results show that the
equivalent specific fuel consumption bgspc reduces with the increase of mass fraction of ethanol wepane. The fuel
economy of EDI+GPI combustion mode is better than that of EPI+GDI, indicating a more efficient charge cooling effect
attributable to the high latent heat of vaporization of ethanol by directly injecting into the cylinder. HC emission of the
two combustion modes decreases with the increase of Wegano. CO emission decreases first and then increases with the
increase of Wegano» What’s more, CO emission of EDI+GPI combustion mode is higher than that of EPI+GDI before the
turning point (Wegano=40%), but CO emission of EPI+GDI becomes higher after the turning point. NO, emission of
EPI+GDI combustion mode increases with the increase of Wepano, While that of the EDI+GPI shows the opposite trend.
Furthermore, the particle size gradually decreases with the increase of Wegano, because of the favorable evaporation and

the high oxygen mole fraction of ethanol, which not only inhibits the formation of particles, but also promotes

kS EEA: 2017-05-23; f&EIHHEA: 2017-06-30
H £ 7 H(Foundation item): [F 5 B33+ %11% H (2014BAG10B01) (Project(2014BAG10B01) supported by the National Key Technology R&D
Program)

BIEMEE: EBH, WL, 8lBd%, NF GDI KWWK S HEEEHIHIS; E-mail: peiyq@tju.edu.cn



%5

BRURIL, A5 LREOHSURER U 2 8 R s AU H 10] EEATT ST 1255

the oxidation of the particles. The particle emission of EDI+GPI combustion mode is obviously higher than that of

EPI+GDI.

Key words: cthanol gasoline dual-fuel; dual-injection system; fuel swap; fuel economy; particle emission; gaseous

regulated emission
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Table 1 Technical parameters of engine
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Fig. 1 Schematic diagram of test bench system
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Table 3 Injection angle of port fuel injection duration with

respect to open and close of intake valve
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