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Vaporization Characteristics of Dodecane Fuel Droplet in Supercritical Condition

Abstract

Characteristics of droplet vaporization at high ambient pressures and
temperatures which are supercritical conditions is studied numerically by
formulating one dimensional vaporization model in liquid dodecane and air.
Modified Soave-Redlich-Kwong state equation is used to condider real gas
effect. Non-ideal behavior of properties at near critical and supercritical
conditions is considered in the high pressure condition. Characteristic spatial
distribution of properties with various conditions of pressure and temperature is

evaluated in order to understand vaporizing evolution.

FQ7]1&8o] : droplet vaporization(®§ & 7]3}), real gas effects (27| & 3})
droplet lifetime(2 % <=4), liquid dodecane( ] =t <l)
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Fig 1. Schematic of Spherical Droplet
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Table 1. Critical properties of the species
in the hydrocarbon/air system

&3 v
N[w Tc pc ( 3c
Lo |@mole)] 0| (vPa) PO
ﬁ'd’ = mole
CoHyg | 1703 | 658.0 | 1.82 | 754.0
N, 28 126.2 | 3.39 | 895
0, 32 1545 | 504 | 734

w9 A4 Al oM ety

waystel 9H9l 75
1 93 oleg 9ue
& ﬁawﬁ EPEEET
9 L7t %5eTE

ook
tlo
=

A Z}%z‘s}@ﬂ.n]

1Y 2% 3& obdA deiet
BHe A 59 dase £
Herdt. 27lde vl d¢ 5
e ddHgez wHol Frtsirist
AdastA HAow ofgdA AHdANE
&E W] mep By Fage] A
dshgo] AAHLE Fise %m
Z9A ZeiclMe o wet a3
ek

Fig 2. Vaporization of droplet diameters for

various pressures at subcritical condition
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Fig 3. Vaporization of droplet diameters for

various pressures at supercritical cndition
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Fig 4.

variation of pressure ratio and temperature

Droplet lifetime ratio versus

a3 29 3L A 3E wmsts) $3)
A 29 45 ¢4E ¥ggd g 93
T3 ZA&E vl oldA &
HANE 94F $9e Zrtsict i
Fee AUHE MM Fastgen
297 A 3248 gascst
WA FPE A F gagol s

.



12/= &

10
- “"—'CTZHE(L)
08¢ '\v-v-—"v-w--v-v-vvm' - 'CQHE(Q
06} Ar L Nz pe
g° WQBEW&DK“ -vN,G
g ~e- Q)
oal R540MPa ._'k_,O’(G)
) D°=15)um Oz
§ 02} g, (1) : Liuid

. ©:Gs
:m-A---o--A--A- m

e
00} gg.g:g—.--*.—.o—o-t“m
1 i 1 L 1

3003504004505005&630650
Surface termperature (K)

Fig 5. Molar composition versus surface

temperature at supercritical condition
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Fig 6. Vaporization diffusivity for various

temperatures at critical pressure
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Fig 7. Vaporization diffusivity for various

pressures at supercritical condition
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Fig 8. Thermal conductivity of dodecane

droplet for various temperatures
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Fig 9. Thermal conductivity for various

temperatures at droplet surface
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Fig 10. Variation of specific heat versus
reduced radius with time at supercritical

condition
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Fig 11. Variation of specific heat versus

pressure and temperature at droplet surface
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