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Simulation for Fuel Droplet Evaporation in Cylinder
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Abstract — In this study, a numerical method for fuel droplet evaporation in cylinder of S.I. engine is pre-
sented. This study was newly defined non-dimensional critical droplet lifetime and modeled heating and
evaporation processes of fuel droplet during intake and compression stroke of gasoline engine. The simula-
tion results show that simultaneous increase of gas temperature and pressure in compression stroke seems to
have compensative effect on droplet gasification rate. The environment variations in cylinder have little effect
on the fuel droplet gasification process. The droplet size for full evaporation at the end of compression stroke
can be estimated using this program.
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Table 1. Engine specification.

. Grandeur
o-engine ;
engine
Compression ratio (y,) 10.0 9.0
Length of crank (1,) 4.2 cm 4.4 cm
Length of connecting rod (1) 13.1cm  14.1cm
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Fig. 1. Variation of the nondimensional droplet sur-

face area for various engine simulation mode @D

standard case @ only temperature varying @ only

pressure varying.
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Fig. 2. Variation of the nondimensional droplet sur-
face area for revolution per minute.
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Fig. 3. Variation of the nondimensional droplet sur-
face area for fuel droplet radius.
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Fig. 4. Critical time to achieve complete evaporation
during compression stroke.
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plete evaporation for the standard case.
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Nomenclature

Cp : specific heat at constant pressure
Cqy : drag coefficient
D : mass diffusivity between fuel vapor and air

1, b, 1; :lengths of crank, connecting rod and cy-

linder
L : specific latent heat of vaporization
m : droplet mass vaporization rate
p : pressure
Q : effective latent heat of vaporization rate
r :radial distance from droplet center
R : gas constant
S : normalized droplet surface area (r/r.)’
t :time or droplet lifetime
t* : characteristic time for decrease of relative
velocity
T : temperature
T, : residue temperature
v :radial velocity from droplet
w : molecular weight
X,y : piston travel from top and bottom centers
Y :mass fraction
T : critical time for droplet to just complete
evaporation at the end of compression stroke
p : gas density
o) s liquid density
0 :crank angle
A : thermal conductivity
X : specific heat ratio
Yo : compression ratio
Subscripts
A :air
b :normal boiling state
e :ambient condition
F : fuel
s : droplet surface
o : droplet initial state
oo : state within cylinder
|
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