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Abstract : Gasoline compression ignition(GCI) is a concept that utilizes gasoline instead of diesel in a CI engine for higher
efficiency and lower emissions. In this study, experimental and numerical approaches were used to understand the spray and
combustion characteristics of gasoline in a heavy-duty CI engine under a low-load condition. Using spray and flame images, GCI
was compared with diesel CI in terms of combustion phasing, ignition delay, engine power, and emissions. The distributions of the
vapor phases and OH radicals were calculated to investigate the GCI characteristics. The predicted equivalence ratio and
combustion temperature were used to plot the operating point on the phi-T map. As a result, it was found that gasoline is more
suitable for a lean and well-distributed mixture inside the cylinder due to its high volatility and high resistance to autoignition.
Only the premixed flame of GCI was an evidence of low-soot emission. GCI was operating in the region of advanced combustion
technologies on the phi-T map.

Key words : Compression ignition(%3 2F38}), Gasoline(7#), Diesel(T] &), Spray(:-), Combustion($14~), CED(AAF 7-2)] 3147)
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CAD  : crank angle degree

CFD : computational fluid dynamics

EGR  :exhaust gas recirculation

GCI : gasoline compression ignition

HCCI  : homogeneous charge compression ignition

PCCI  :premixed charge compression ignition
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Fig. 1 Experimental setup
Table 1 Engine specification Table 2 Experimental condition
Engine type Single-cylinder CI engine Description Specification
Bore (mm) 100 Fuel Gasoline | Diesel
Stroke (mm) 125 Engine speed (rpm) 1200
Compression ratio 17.4 Injection quantity (mg/stroke) 20 | 20.1
Displacement voluem (cc) 980 Injection pressure (MPa) 40
S . Common-rail, Direct injection Injection timing (CAD aTDC) -12 | -10
Fuel injection equipment . ..
8 hole multi-hole injector Intake pressure (MPa) 0.14
Intake temperature (K) 298
T erEH| = 17.4:10|th g A g 7M1&L A E Bl Ho A Coolant temperature (K) 358
0,
B AT Bk AW YA S AR FF FAE A EOR rate (%) 0
A QA S Baf A e FFE AL AR
=2 o] 85le] 1A B A5 FE T v 7] 7k~ ofF ek i Azl o] thaEA Q1 A4-8F 23121 1200 rpm
% QA2 A S Smoke T El(Smokemeter, AVL, 4158)2 0.45 MPa IMEP(Indicated Mean Effective Pressure, ==A] 3
518519 o1, NOx, HC, CO, Oy, CO,= 7] 7} B4 T FrE ge) 29SS UEhY) 98l 4 ARl HdEgS
X (MEXA 1500d, HORIBA Ltd.)& 283190}, 25 a1 3to] 7HEH 20 mg/strokeZ, T1A 20.1 mg/stroke S
2 31l Fo S 9 7143 B= S Fr)1A 0 7 A5 40 MPa®] ARG = EAFSEGITE 7HE- o] A9l
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Phantom V7.1)E &3l &3} )
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© 2 3}o] 28 CFD(Computational Fluid Dynamics, FAF
-2 314y Z =21 Star-CD(CD-adapco) & A}-8-5}] Fig. 2
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Fig. 2 1/8 sector mesh
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Fig. 3 Cylinder pressure and heat release rate of gasoline and
diesel compression ignition
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Fig. 4 Emission levels of gasoline and diesel compression ignitions
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Fig. 7 Distribution of vapor phase for gasoline and diesel in a CI
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Fig. 9 Equivalence ratio - Temperature of gasoline compression
ignition
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