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Study on Combustion Characteristics of Diesel Fuel and Low Quality Oil
Droplet with Additive Oxygenate and Paraffin

Bong-Seock Kimt - Hideyuki Ogawa#

Abstract : The single droplet combustion characteristics of diesel fuel and low quality oil
with additive oxygenate and paraffin under high ambient temperature and atmospheric
pressure were investigated in the study. The results of the study may are concluded as
follows : In the combustion of diesel fuel and low guality oil droplet with additive of
oxygenate and paraffin, the dimensionless droplet size of (D/Do)? was linearly
decreased with time. A fuel droplet with low boiling temperature additives and in high
boiling temperature base fuel evaporates and burns faster than usual base fuel.
Especially, these trends were remarkably obtained by decreasing boiling point and
increasing blending contents of additives in case of oxygenated agents rather than
n-paraffin agents. This rapid burning may result from so-called “micro-explosion” and
its burning intensity varies with the types of additives. The results above may suggest
that rapid evaporation of oxygenate additive in the middle stage of combustion can
contribute much to combustion improvement of blended fuels.

Key words : Combustion characteristic(9454]), Diesel fuel(3), Low quality oil(A&
), Single droplet(®¥€93d) Oxygenate(F3t+44), Paraffin(3294), Micro-
explosion (™A &%

JleAMdH K  : evaporation rate constant
o . proportional

: droplet diameter, mm

ofr

: elapsed time, s F=PNS

: combustion time, s

x 3 g

. . 0.1, 2" initial, steady. expire state
: combustion rate constant
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Table 1 Properties of tested base fuels
Base vg?:;i:y tDistillattion Oxytgertl Density | Cetane ca{f\xelfle
fuels (rggné/}s erg(?;;(%cl)]re C(O‘;:tﬂzn) (g/em®) | number | (MJ/ke)
Fuel A | 25 257.0 0 0.832 | 502 | 4197
Fuel B | 15.1 338.0 0 0.857 | 62.8 | 45.28
Fuel C | 25.8 353.2 0 0.878 | 57.9 | 45.04
Fuel D | 294 378.5 0 0.907 | 53.0 | 43.89
Fuel E | 442 381.0 0 0.898 | 47.2 | 44.80
Table 2 Properties of tested additives
Oxygen . . Lower
Additives l:[t(;lf;:lu] fer content ?e/r;:%;’ Bio:tl(n,g) cal.value
(wt%) | © po (MJ/kg)
Dimethoxy
methane (%H)ag 421 0.860 43.0 22.3
(omy | (CHICHs
Dbl oo
dimethyl (SCPEI)';’O 358 | 0950 | 163.0 | 24.5
ether OCI?IZ
(DGM) s
n-pentane CHgfIHZ“ 0 | 0626 | 360 | 483
3 .
n-nonane CHsc(gHZ” 0 | o077 | 1508 | 474
3
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Fig. 2 Changes in droplet diameter and temperature
of diesel fuel with n-nonane(20%)
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