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A Numerical Study on the Characteristics of Tumble and Internal Flow
According to Intake Port for Marine Engine

Byoung-Hwa Lee* - Young-June Chang** + Chung-Hwan JeonT

Abstract : Many researches have been studied on in-cylinder flow as one of dominant
effects for an engine combustion. The combustion phenomena of reciprocating engine 1s
one of the most important processes affecting performance and emissions. One effective
way to improve the engine combustion is to control the motion of the charge inside a
cylinder by means of optimum induction system design. It is believed that the tumble
and swirl motion generated during intake breaks down into small-scale turbulence in
the compression stroke of the cycle. However, the exact nature of their relationship is
not well known. To know this relationship definitely, this paper describes analytical
results of the tumble motion, swirl motion, turbulence intensity, turbulence inside the
cylinder of marine engine. 3-D computation has been performed by using STAR-CD
solver and es-ice.

Key words : Tumble motion(8% #%), Swirl motion(£=¥ %), Intake port(F71XE),
Turbulence kinetic energy(&¢F +% 9lUWA)), Turbulence intensity(d& %),
Turbulence length scale(d5F Zo] %)
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Fig. 2 Moving geometry of engine
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Table 1 Specifications of engine

Bore(mm) 160

Piston stroke(mm) 240

Connecting rod length 430
(mm)

Engine speed (RPM) 1200

EVO:120 EVC:414
IVO:330 IVC:570

Valve timing
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Fig. 3 Boundary condition of engine
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o 3AFE 1000 rpm. 1200 rpm, 1400 rpm,
1600 rpm 22 o] A4S 88k
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Table 2 Operation condition

Item operation condition
1200 rpm, same flow rate
Port helical on on off
vertical on off on
RPM 1000, 1200, 1400, 1600
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Table 3 Coefficients of the turbulence model “**
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Fig. 4 Tumble motion as crank angle
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Fig. 5 Tumble motion as crank angle
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