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Numerical Study on the Droplet Vaporization Characteristics
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Abstract : The present study is numerically investigated for the high pressure effects on the vaporization process of
the DME droplet. The evaporation rate of DME droplets is about twice that of dodecane droplets at the same chamber
condition. The DME droplet vaporization characteristics is parametrically studied for the wide range of the operating
conditions encountered with the high pressure combustion process.
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Nomenclature
Bm @ mass transfer number
Br :  heat transfer number

Cp :  specific heat at constant pressure
f . fugacity, bar

h enthalpy, cal/g

L latent heat of vaporization, cal/g

m : droplet mass evaporation rate, g/s
P pressure, bar
P, reduced pressure, bar
T temperature, K
Xi mole fraction of the i-th species
Yi mass fraction of the i-th species
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p :  mass density, g/cm3
Subscipts
c critical state
F fuel vapor
L liquid phase
S droplet surface
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Numerical Study on the Droplet Vaporization Characteristics of Dimethyl Ether(DME) Droplet
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Fig. 3 Comparison of low pressure model and high pressure
model for droplet surface temperature history of DME
droplet evaporating in nitrogen atmospheres
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