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Simulation of the Single-Cylinder 2-Stroke Cycle

Compression Ignition Engine

oW W& E s
Byung Chul Yoo - Jung Soon Kim

Abstract

The simulation of power cycle and unsteady gas exchange processes in the inlet and exhaust
systefns of the single-cylinder 2-stroke cycle compression ignition engine was studied in this
paper.

In power cycle process, the single-zone model proposed by Whitehouse and Way was used,
and the convective and radiative heat transfer from cylinder contents to surroundings was
considered. To solve the equations for gas exchange process, the generalized method of charac-
teristics including area change, friction, heat transfer and entropy gradients was used. Also with
the path line calculation, the entropy change along the path line and the variation of specific
heat due to the change of temperature and the composition of cylinder gas were considered.

As a result of the simulation, the change of pressure and temperature in the cylinder again-
st the crank angle, the rate of net heat release, and the change of properties at each point in the
inlet and exhaust pipe against the crank angle were obtained. The engine performances under
various operating conditions were also calculated.
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Table 1 Specification of Engine and Fuel.

Bore X Stroke (mm) 92.0%120.0
Connecting Rod Length(mm 241.9
Displacement Volume (cc) 797.7
Compression Ratio 18.4
Valve Timing ( °CA)
EVO 76
EVC 246
APO 136
APC 224
Fuel :
C (weight %) 87.0
H (weight %) 13.0
Lower Calorific b.45017X 10"
Value (J / kmol)
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(1400 rpm, ¢ =10.7, Exhaust Pipe =
1.5m, Inlet Pipe = 0.3 m, Scavenging
Pressure = 1,22 atm),
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Fig.9 The Effect of Scavenging Pressure on
Engine Performance ( 1400 rpm, ¢ =
0.7, Exhaust Pipe=1.5m, Inlet
Pipe=0.3m),
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Fig.10 The Effect of Exhaust Pipe Length
on Engine Performance ( 1400 rpm,
¢ =0.7, Inlet Pipe =0.3m, Sca—
venging Pressure = 1.22 atm),
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Fig.11 The Effect of Inlet Pipe Length on
Engine Performance ( 1400 rpm,
¢ =0.7, Exhaust Pipe=1.5m,
Scavenging Pressure = 1,22 atm).
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Fig.12 The Effect of Exhaust Valve Timing
on Engine Performance ( 1400 rpm,
¢ = 0.7, Exhaust Pipe=1.5m,
inlet Pipe = 0.3m, Scavenging
Pressure = 1,22 atm).
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Fig.13 The Effect of Air Port Timing on
Engine Performance ( 1400 rpm,
¢ =0.7, Exhaust Pipe=1.5m,
Inlet Pipe = 0.3 m, Scavenging
Pressure = 1.22 atm),
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