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A Study on Combustion Characteristics of Gasoline and
Diesel Fuels in a Compression Ignition Engine
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Abstract: The combustion characteristics of gasoline and diesel were tested in a compression ignition
engine. Both fuels were used with same common rail injection system. Combustion experiment showed
that low load condition of 0.45 MPa IMEP (indicated mean effective pressure) was tested in metal and
optical engines. The gasoline combustion showed higher hydrocarbon and carbon monoxide emissions but
lower soot emission compared with diesel combustion. NOx emissions were very high at late injection
timing but significantly decreased at early injection timing due to the lean combustion resulted from
vigorous mixing process. Direct combustion visualization showed that the diesel combustion was
dominated by diffusion combustion exhibiting soot incandescence and the gasoline combustion was

mostly consisted of premixed combustion showing blue chemiluminescence.

Key Words : Diesel, Gasoline, Compression ignition engine, premixed combustion, lean combustion
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IMEP : indicated mean effective pressure gAadzL 7H&EHARe] vl5] 2 458
MPRR : maximum pressure rise rate At L, PR Ao R s A &) Eob
HC : hydrocarbon A7 AAAC g3tk a3y AstEa e
Cco : carbon monoxide 7] g AHlA R st Ao AR
NOx : nitrogen oxides o] A&Aow Fag HAZ dFHL Utk &
CA10 : crank angle where 10% of total heat o= 7|9 TAAAL o]9d= Thafdh A4
release occurred Zl&o] AtEo] AFEHI Yth T A EA, 72
CAS0 : crank angle where 10% of total heat  o|&%7] <4=2SHHCCI, homogeneous charge
release occurred compression ignition), & JEF A=)
(PCCI; premixed charge compression ignition) &<
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Table 1 Engine specifications

. Single cylinder direct injection
Engine type L .
compression ignition engine
BorexStroke 100X125 mm
Compression ratio 17.4:1
Displacement 980 cc
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Table 2 Properties of gasoline and diesel

Properties ASTM | Gasoline | Diesel
Cetane number D4737 - 47
Octane number D2699 92 -
Liquid density (kg/m®) D1298 | 750 826
Lower Heating Value
(MJ/kg) D3338 | 43.1 42.6
Kinetic Viscosity@40°C | D445 0.7 2.6
Distillation point(T90, K) | D86 426 616
Data
Acquisition
System Dynamometer
Engine
o |

Intake
Surge Tank

3-Wayvalve

f Pressure
Encoder Transducer

Fuel
Tank Smoke

Meter

(e ]

Fig. 1 Engine schematics
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Fig. 2 Optical engine setup
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Table 3 Experimental conditions

Description Specification

Fuel
Engine speed [rpm]

Diesel, Gasoline
1200

20 (gasoline)
20.2 (diesel)

Injection quantity [mg/cycle]

Injection pressure [MPa] 40
Injection timing [CAD ATDC] 30~ 0
Intake pressure [MPa] 0.14
Intake temperature [K] 293
Coolant temperature [K] 358
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Fig. 3 Combustion characteristics of gasoline and

diesel according to the injection
(engine speed: 1200 rpm, injection quantity:

20 mg/stroke for gasoline)
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gasoline and diesel at late injection timing
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Emissions

Fig. 5 Emissions of gasoline and diesel combustion

at late injection timing
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