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Simulation of the Gas Exchange Process in a Two - Stroke Cycle Diesel Engine

D. K. Koh - J. 8. Choi
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Abstract

The scavenging efficiency has a great influence on the performance of a diesel engine, espe-
cially slow two - stroke diesel engines which are usually used as a marine propulsion power
plant. And this is greatly affected by the conditions in the cylinder, scavenging manifold and
exhaust manifold during the gas exchange process. There are many factors to affect on the
scavenging efficiency and these factors interact each other very complicatedly. Therefore the
simulation program of the gas exchange process is very useful to improve and predict the scav-
enging efficiency, due to the high costs associated with redesign and testing. In this paper, a
three - zone scavenging model for two - stroke uniflow engines was developed to link a
control - volume - type engine simulation program for performance prediction of long - stroke
marine engines. In this model it was attempted to simulate the three different regions per-
ceived to exist inside the cylinder during scavenging, namely the air, mixing and combustion
products regions, by modeling each region as a separate control volume. Finally the scavenging
efficiency was compared with three type of scavenging modes, that is, pure displacement, par-

tial mixing and prefect mixing.
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Table 1 Engine Specifications and Operating Con-
ditions o e
Diameter of cylinder bore 0.7m (;
Length of cylinder stroke 2.674m g 08r
Length of connecting rod 3.066m I
Compression ratio 15.914 :‘DJ 0.6}
Engine speed 88.0rpm ('25 PURE DISPLACEMENT
Inlet manifold pressure 3.2bar g o4r PARTIAL MIXING
Exhaust manifold pressure 3.0bar z PERFECT MIXING
Inlet ports opening 132° ATDC ? o2t —
Inlet ports closing 228° ATDC
Exhaust valve opening 106° ATDC (1)00 . )
. o 150 200 250 300
Exhaust valve ck 63° ATDC
aust valve closing 2 CRANK ANGLE (DEG.CA)
Fig. 3 Variation of Scavenging Efficiency with
e Crank Angle
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Fig. 2 Variation of Scavenging Efficiency with
Crank Angle
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Table 2 Performance data comparisons

Pure Three - Perfect
Displacement Zone Mixing
Model Model Model
Scavenging
1. 0.955 0.798
Efficiency 0
Purity 1.0 0.976 0.894
Delivery
1.189 1.209 1.411
Ratio
Cylinder
3.960 3.873 3.872
Pressure(bar) 9
Cylinder
340.3 359.7 444 4
Temperature(K)
Cylinder |
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Fig. 8 Variation of Penetration Coefficient Mul2,
Mu32 with Crank Angle
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