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Numerical Simulation for the Gas Exchange Process of

4 —Cycle Single Cylinder Diesel Engine
of A &F o A T+

J. 8. Lee, J. K. Lee

ABSTRACT

The computer program for the prediction of the volumetric efficiency of 4-cycle single

cylinder diesel engine was developed using the characteristic method which considers the effects
of friction, heat transfer and specific heat.
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The results of calculation by this program are as follows;

The back flowing was arised at the beginning and the closing stage of inlet valve, and the
back flowing mass and velocity decrease as the engine speed increases.

The volumetric efficiency varies with the engine speed and the length of inlet manifold.
There was an optimum length of inlet manifold for each specified engine speed.

The pressure fluctuation and friction effect in the inlet manifold became very important
factors for the determination of the volumetric efficiency.
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Fig.1 Simulation Model
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Bore 88.9mm
Stroke 89.0mm
Compression ratio 21
‘Connection rod length | 155.0mm
Valve #& A7 intake 36.8mm
exhaust | 31.7mm
Valve stem 80.0mm
Valve max. lift 9.5mm
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IVC 44° (ABDC)
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Fig.3 Modified Non-Mesh Method

READ Initial DATA :

1) Start Angle

2) Engine Specification

3) Operating Condition

4) Cylinder and Pipe Properties
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Print the Result

Caleulate the Cylinder Values :

1) Determine Properties for Mixture
of Unburnt and Burnt gas.

2) Calculate the Pressure Increment
using 1 st Law of Thermodynamics

3) Determine Next Time Step Values

Calculate 4, 8 and A, at each Mesh
Point except Boundary Values

Determine 4, 8 and A4, at Boundary
Points from each Boundary Equation
1D Outflow
2) Inflow
3) Closed End
4) Open End

Determine P, 7, U using 4, 8, A.

if
the Cycle is
Complete 7

YES

Determine Time Increment 42
from Stability Criterion

Fig.4 Flow Chart for Gas Exchange Process
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