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Abstract : This paper presents the application of the Discrete Component Model for heating and evaporation to multi-
component biodiesel fuel droplets in direct injection internal combustion engines. This model takes into account the effects of
temperature gradient, recirculation and species diffusion inside droplets. A distinctive feature of the model used in the analysis
is that it is based on the analytical solutions to the temperature and species diffusion equations inside the droplets. Nineteen
types of biodiesel fuels are considered. It is shown that a simplistic model, based on the approximation of biodiesel fuel by a
single component or ignoring the diffusion of components of biodiesel fuel, leads to noticeable errors in predicted droplet
evaporation time and time evolution of droplet surface temperature and radius.
Keywords : heat/mass transfer, biodiesel, multi-component fuel, droplet
Conference Title : ICHTA 2015 : International Conference on Heat Transfer and Applications
Conference Location : London, United Kingdom
Conference Dates : January 19-20, 2015

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Industrial Engineering

Vol:9, No:01, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 In

du
st

ria
l E

ng
in

ee
rin

g 
Vo

l:9
, N

o:
01

, 2
01

5 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

91
40

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(01) 2015 1

https://publications.waset.org/abstracts/19140.pdf

