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Abstract : Numerical studies were conducted to investigate the internal flow field and combustion characteristics of
DISI engine with methanol blended in gasoline. Dual injection was applied and the characteristics were compared to
single injection strategy. The amount of the fuel injection was corresponded to air-fuel ratio of each fuel for complete
combustion. The preforming model in this study, software STAR-CD was employed for both modeling and solving.
The operating speed condition were at 4000 rpm/WOT (Wide open throttle) where the engine was fully warmed. The
results of single injection with M28 showed that the uniformity, equivalence ratio, in-cylinder pressure and temperature
increased comparing to gasoline (M0). When dual injection was applied, there was no significant change in uniformity
and equivalence ratio but the in-cylinder pressure and temperature increased. When M28 fuel and single injection was
applied, the CO (Carbon monoxide) and NO (Nitrogen oxides) emission inside the combustion chamber increased
approximately 36%, 9% comparing with benchmarking case in cylinder prior to TWC (Three Way Catalytic converter).
When dual stage injection was applied, both CO and NO emission amount increased.

Key words : CFD(4} % <38}, DISI engine(Direct Injection Spark Ignition engine, 2=3}=37 3}2] 2] ZA} <l
%1), Blended fuel(Z %<4 £), Injection duration(x=AF7]%F), Uniformity(F ¥ &), Equivalence ratio(&d &H])

Nomenclature Subscript
MO  : gasoline 100%, methanol 0% 12 :first, second
M28 : gasoline 72%, methanol 28%
- LME
SOI  : start of injection
EOI :end of injection AbE 2 AR el oA ol = & $H4 Aol o
SMD : sauter mean diameter (D32) sk AAIA Q] #A o= Q18 X138 18 & 2
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Table 2 Engine specifications and operating conditions

Description Specification
Bore x Stroke (mm) 88 x 97

2400
(600 cc/cyclex4 cycle)

Displacement volume (cc)

Compression ratio 11.3
IVO (°CA bTDC)/IVC (°CA aBDC) 13.45/46.6
EVO (°CA bBDC)/EVC (°CA aTDC) 38.12/5.9
SOI (°CA)/EOI (°CA) -329/-248
Number of injection hole 6
Hole diameter (mm)/Nozzle L/D 0.8/4
Spray angle (0) 14
Spark timing (°CA bTDC) 16.14
Equivalence ratio 0.98
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Cylinder Head 450K

Inlet
Pressure 0.99bar
Temperature 303K

Outlet
Pressure 1.1bar
Temperature 1039K

l Cylinder
Pressure 59bar
Temperature 2600K

Cylinder Wall 430K Piston Head 480K

Fig. 2 Initial and boundary conditions of the generated inlet,
outlet, piston crown, cylinder head and cylinder wall
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Table 3 Parametric studies for different fuels (M0 and M28)
and injection duration

Fuel | SOh | EOL | SOL | EOL | .
(CCA) | (CA) | (°CA) | (CA)

-300 | -248.7 A1(BM)

MO 300 | -256.8|  -112| -103.9| A2
300 | -2650| -112]  -958| A3
-300| -273.1 -2 77| A4
-300 | -248.7 Bl

VS -300| -256.8|  -112] -1039| B2
-300| -2650| -112| -958| B3
-300| -273.1 -112|  -877| B4

50 T T T T T T

Simulation data
40 4 + Experimental data| |

In-cylinder pressure [bar]

-150 -100 -50 0 50 100 150 200 250
Crank angle [degree]

Fig. 3 Comparison of in-cylinder pressure on simulation
with experiment
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