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Abstract: Effects of porting arrangements on intake swirl and scavenging performance
were investigated ntimerically. A three-dimensional transient numerical model was estab-
lished for thelin-cylinder processes. Intake swirl was introduced by changing port tangential
inclinations and scavenging performance was evaluated by normalized carbon dioxide mass
fraction. The intake swirl intensity and scavenging performance with different porting ar-
rangements were compared. The results show: (1) Rotation flow including swirl can be
generated by port tangential inclination arrangements, and the swirl approximates to solid-
body swirl approaching the top dead center. (2) Intake swirl results in short-circuiting dur-
ing the scavenge processes and a concentrated carbon dioxide central core. (3) The short-
circuiting can be reduced by increasing the axial inclination of inlet ports or extending the dis-
tance between inlet and exhaust ports in the flow direction. Swirl intensity can be decreased

by reducing scavenge port tangential inclinations, leading to increase of short-circuiting.
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Table 1 Parameters of engine
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Fig. 1 Schematic arrangements of ports
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Table 2 Cells number for grid independence study

TDC Hot# H BDC #.oo# H
Case 1 391888 81328
Case 2 989860 156025
Case 3 1482962 390482
Case 4 2258887 617598
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Table 3 Model parameters and boundary conditions
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Fig. 7 Velocity magnitude as a function of normalized
radius across the combustion chamber

at crank angle of 5°

(bTDC)
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Table 4 Simulation parameters of different

scavenge port axial inclinations
(unit: (°))

Case 1 Case 2
HA 1M 0, 6.50 31. 50
A2 MM 6, 6.50 31. 50
A 3 M o, 6. 50 31. 50
B0 4 0 0, 6. 50 31.50
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A 10

exhaust CO, mass fraction varying with
crank angle during gas exchange processes

for different scavenge port axial inclinations
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Table 6 Simulation parameters of different exhaust

port circumferential positions
(unit: (°))
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Table 7 Simulation parameters of different scavenge
port tangential inclinations

(unit: (°))

Case 1 Case 2
HRE 1A B 142. 20 142. 20
HAH 2 H1m A B 172.20 172. 20
HA 1T 3 A1 B 202. 20 202. 20
HA 0 4 B R 232, 20 232. 20
He B 1) £ B —5.00 —37.74

Case 1 Case 2
HARA 1F5 6 43. 00 43. 00
HR T 2 V410 6 28. 00 28. 00
B0 3F444 6 28. 00 28. 00
HA M 4444 0, 28. 00 —13.71

HSH T4 4 6 0 0
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Table 8 Average swirl ratio in combustion chamber
at crank angle of 5° (bTDC) for
different scavenge port

tangential inclinations
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