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Abstract

Relations of each factor affected by emissions and the prediction of performance have been

analyzed numerically by cycle simulation in the Spark Ignition Engine. Through theoretical analysis

and experiments, the results are obtained as below.

The calculated results and the experimental ones are almost highly agreeable on cycle simulation

model, exhaust gas analysis and efficiency for processes in cylinder. Therefore this model is proved

appropriate and can be useful for optimum design of Spark Ignition Engines on parametric studies.

It is reaffirmed that the Wiebe's function is suitable for predicting Combustion Ratio in Spark

Ignition Engines.

On parametric studies. it 1s found that optimum conditions whose density of emissions are lower

and efficiency is maximum within propriety value are crankangle ATDC 15

this experiment.
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Specifications

Type

Number of cylinder
Bore and Stroke (mm)
Stroke volume (cc)
Compression Ratio
Max. Rated Horespower (kW/rpm)
Max. Torque (N « m/rpm)
Ignition timing (BTDC/rpm)
Valve timing

Intake open

Intake close

Exhaust open

Exhaust close

NISSAN D-11 (Water cooling, 4 cycle, Gaso-
line)

4 cylinder
73X 68
1138

8.0
20.9/3070
68.6/2100

12°/550

BTDC 9°59°
ABDC 46°01°
BBDC 43°31°

ATDC 12729
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Table 2. Influence of A/F Ideal Otto Cycle: 50%,
2400rpm, CR=7.0

A/F Power IMEP. Pth(%)
(kW) (bar)
12 16.5 14.4 35.5
14 17.3 15.2 36.8
16 19.1 15,0 38.1
18 19.6 14.2 39.0
20 20.0 13.2 39.9
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Table 3. Variation of Power and Efficiency with En-

gine Speed

rpm Power 7th{%)

(kW)

1800 18.2 40.3

2000 20.2 41.6

2200 21.3 42.9

2400 23.9 43.5

2600 28.8 43.8
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Table 4. Variation of I.M.E.P., Efficiency and Power with A/F by Computation

A/F 12 14 16 18 20
IMEP. 14,4 15.1 14.6 13.7 12.3
(bar)
7 th(5) 34.5 38.2 41.5 42.2 43.1
—
; Power 11.2 13.6 14.5 13.2 12.7
(kW)
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Fig.14. Influence of Fuel Composition on Performance
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Efficiency Coefficient

Flow Area

Cylinder Diameter

Flow Coefficient

Internal Energy in Cylinder
Heat Transfer Coefficient
Enthalpy

Equilibrium Constant
Valve Lift

Shape Coefficient

Cylinder Mass

Mole Number

Cylinder Pressure

Low Pressure between Cylinder and Intake,
Exhaust Pipe

High Pressure between Cylinder and Intake,
Exhaust pipe

Heat Transfer to Cylinder

Reynold Number

Cylinder Temperature

High Temperature between Cylinder and Intake,
Hxhaust Pipe

Cylinder Chamber Wall Mean Temperature
Cylinder Volume

Mean Piston Velocity

Number of Mols Fuel

Work to piston

Mass Rate of Combustion

Crank Angle

Start Point of Cumbustion

Duration of Combustion

Specific Heat Ratio

Heat Transfer Rate

Viscosity

Equivalence Ratio

Burned Zone
Cylinder
Exhaust
Flow

Intake
Product
Reactant
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2

m?
m

kJ/m?-h-deg C
kJ/kg

cm

Kg

MPa
MPa

MPa
MPa

°C
°C

°C

m/se(‘

rad

N—-S/m
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