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The effect of fuel evaporation in the intake valve back on
mixture preparation

BHE, olBHT FANT, Agy) WA
Seunghyun Park, Jonghwa Lee, Jeasuk Lyu, Yunggi Shin, Kyungseok Park

ABSTRACT

Hydrocarbon emission from spark ignition engines deeply relates with fuel evaporation
mechanism. Therefore, fuel evaporation on the back of the intake valve is very important to
understand fuel evaporation mechanism during engine warm up period.

Intake valve heat transfer model was build up to estimate the amount of fuel evaporation on
the intake valve back. Intake valve temperature was measured and used as input conditions for
estimation. It was observed that the measured intake valve temperature is increased rapidly
during few seconds right after engine start up and it takes an important role on fuel
evaporation. The liquid fuel evaporation rate on the intake valve back proportionally increases
as valve temperature increases, however its contribution slightly decreases as intake port wall
temperature increases. The fuel evaporation rate on the valve back is about 40~60% during
engine warm-up period and it becomes about 20~30% as intake port wall temperature increases.

The estimation model also makes possible to review the effect of valve design parameters
such as the valve mass and seat area on fuel evaporation rate through intake valve heat
transfer,

=g 7)480] : Fuel evaporation(d & 34), Intake valve temperature(F7|¥ ¥ 2%), Engine
warm-up(¢l ¥ 9 <), Heat transfer model(EH g = ).

2l © & o Bi : Biot number
C : Themmal capacity, [I/K]
A Area, [m2] h : Heat transfer coefficient, [W/m’K)]
B : Bore, [m] 1, L : Length, [m]
m : Mass, kg; mass fraction

« AE Y, ol FUEE 7 AT et Nu ¢ Nusselt

w A9, okFigm 71738t p : Pressure, [N/m2]
wrx A Y AEUER 7 AT Pr : Prandtl number
sexx Q2 Y, FoFdden 7)ATEH m  Heat, [W]
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: Reynolds number
: Velocity, [m/sec]

: Time, [sec]

: Temperature, [K]
: Mags fraction

: Density, [kg/m3]

: Specific heat ratio
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