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Large Eddy Simulation for in-cylinder flow of Internal Combustion Engines

Chanjoo Park? - Dokyun Kim"?

Hongik University Mechanical Engineering”, Hongik University Mechanical System Design Engineering?

Key words : Internal Combustion Engine(\]$17]%}), Large Eddy Simulation(t]¢+7 ZAFS|4]), Tumble Motion(® & X4), Cycle-
to-Cycle Variation(A}o] 2 HA})
WA A A}, E-mail: dkkim@hongik.ac.kr

o gleh AW 309 B AL E
g3 A Azge ASAA A
o] AR AEES ZolY] AaAAE Axde U fES Adte s}
AR EES Fol7] 3 AwE Aw A %
Z

==

2
> o
Y
2 o
o0
o
N
2
ok
)
N

4} Z HAAIZIH cooling losse] AAE F3 fuel efficiencyE 7
vrold =2 4 B8 A} unburned hydrocarbon®] ZF71E 4 £%7F WolXthE vy o]

At o] e BH S Beksly] YA fH AR Top Dead Center (TDC) olA2 f&59 dF %
of &l o] HE fE AlolE B MAY + Avh HE +5S HEhd= 959 (Tumble Ratio) 7 T
5 L7t molAH ol T3l A HEE MAAA F vk HERE =2 AHE

o] F49L AgsA dosl= Ao FL23th Large Eddy Simulation (LES) 7IHL 7]& o
¥ Reynolds Averaged Navier-Stokes (RANS) BT} WH{FE 2 HALSH7] wio] B Aol A

ET’
N
o
2
fu
=9
ookl %%k

Fig. 13} o] BEg Ax R #% A4S e 3283 57, w7 WMH ¢ boundary layerE & %s}t
Al sAaor st7] wEel, & ol= =9 boundary layerg® &3] 314¥ 4 9l¥ Boundary Conforming

Gride] FdS 2

Figure. 1 Velocity Magnitude Figure. 2 Boundary Conforming Grid
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3), cycle-to-cycle variation, magnitude of phase averaged velocity (Fig. 4) &
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CASE Speed Cylinder Head Cam
1 5500 rpm G AdY F= S A
2 5500 rpm G Ay = 2o Abel = A
3 5500 rpm IYE = de] AtelE A
Table. 1 Engine Operating Condition

Figure. 3 Velocity Magnitude Figure. 4 Boundary Conforming Grid
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