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Abstract : The spray behavior of direct-injection spark-ignition (DISI) engines is crucial for obtaining the required
mixture distribution for optimal engine combustion. The spray characteristics of DISI engines are affected by many
factors such as piston bowl shape, air flow, ambient temperature, injection pressure and fuel temperature. In this study,
the effect of fuel temperature on the spray and combustion characteristics was partially investigated for the wall-guided
system. The effect of fuel temperature on the fan spray characteristics was investigated in a steady flow rig embodied in
a wind tunnel. The shadowgraphy and direct imaging methods were employed to visualize the spray development at
different fuel temperatures. The microscopic characteristics of spray were investigated by the particle size
measurements using a phase Doppler anemometry (PDA). The effect of injector temperature on the engine combustion
characteristics during cold start and warming-up operating conditions was also investigated. Optical single cylinder
DISI engine was used for the test, and the successive flame images captured by high speed camera, engine-out
emissions and performance data have been analyzed. This could give the way of forming the stable mixture near the
spark plug to achieve the stable combustion of DISI engine.
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Nomenclature .ME

DISI  : direct-injection spark-ignition AT 243t HAE QS ZE V| THF AT R

IMEP : indicated mean effective pressure A AAA S = CO, ME A 7ol ek 877} )%

MBT : minimum advance for best torque T E e, 7tEA A A olF FE3= W

NOx : nitrogen oxidize Ho 2 2 - E AR 71Ed A F(DISI engine : direct

THC : total hydrocarbon injection spark ignition engine)©] % o] gk}

UBHC : unburned hydrocarbon A TAR 7HE dizle] 7HX &= 7 2 4
QA ARAAAG L e FiEHetAl Y] AF 39t
ALE FalA TAHEE ARG AL s =
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Table 1 Specifications of the engine

Engine Type Wall-guided type 4Stroke, 4Valve
Bore x Stroke (mm) 85 x 88

Displacement vol.(cc) 499

Combustion chamber Pent-roof
Compression ratio 9.8
IVO : 6° BTDC
. IVC : 46° ABDC
Valve timing
EVO :130° BBDC
EVC:10° ATDC
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Table 2 Test conditions

Engine speed 800rpm

Homogeneous charge : 14.7
Stratified charge : 25
25°C, 55°C, 85°C
Cold-start condition
Warming-up conditon

Air-fuel ratio

Fuel temperature

Applied engine
conditions

Injection timing

e MBT
Ignition timing

Injector Slit injector [Fan spray]
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Fig. 3 Development of fan spray with time
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[ASOI : After Start of Ignition]
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