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A Study on Droplet Distribution of Bio Diesel Fuels

Using Immersion Sampling Method

Hyun-Chul Doh

Department of Control Mechanical Engineering
Graduate School

Pukyong National University

Abstract

It is necessary to develop a alternative and environmental friendship fuel
for diesel engine. The BDF(Bio Diesel Fuel) is the one for the engine. There
were some papers for diesel engine performance tests using BDF, but we
can't find any paper for droplet distributions and SMD of diesel spray for
BDF.

In this study, droplet distributions and SMD of BDF are measured. Droplet
are sampled with a conventional immersion sampling method and are taken
the image of droplets by optical microscope with CCD camera. The image of
droplets distributions are measured using image processing program, Sigma

Scan.

The results of the above experiment are summarized
as follows;
(1) There are 10% error between droplet diameter measured with image
processing and droplet diameter measured on eye.
(2) BDF is similar with light oil on droplets distribution of ambient pressure,

lkg/cm”



(3) SMD variations of BDF are small as on ambient pressure 3kg/cm’

above.

(4) On Rosin-Rammler analysis, droplets size distribution of blend 30

uniform more than transesterfied vegetable oil 20.

(5) Increasing of SMD on rising ambient pressure is effected by a collision

and consolidation than lack of stability of droplets as increasing We number.
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2m (11 +12)o + 7 (r1* — 2% )hpg = W

7= 271'(7”11/1:— rl) M;ﬂ *hpg [N/m] ()
rl : 99 27 (m) h @ AF9] Fol(m)
r2 @ 92 WA (m) o 1 B9 Uk (kg/m’)
g 58 7% (m/sY) W Helold 3539 22 FAWN)

IN/m=10°dyne/cm

o] 25Co|A =A3}e] Table 1] Ye T

Table 1 Properties of fuels at 25T

Fuels Light oil Blend 30 TVO TVO 20

Surface
) 32 39 40 33
tension(dyne/cm)

Kinematic
) ) 6.57 11.83 26.41 8.67
viscosity(cSt)

Gravity 0.82 0.862 0.905 0.937
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Fig. 2 Schematic diagram of experimental apparatus
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Fig. 3 Image of transsesterified vegetable oil on ambient

pressure 6kg/cm”

Table 2 Comparison eye measurement with image processing

(9 o m)
Number 1 2 3 4 5 6
Eye
82 145 55 100 73 91
measurement
Image 73 130 47 90 66 79
processing
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(2) EHE=30

BAS30E #9171 ol FAHF] wet 4HE9 277} A
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Fig. 5 Blend 30 image for ambient pressure change
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Fig. 6 Transesterified vegetable oil image for ambient pressure

change
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5.4 SMD$} ROSIN-RAMMLER #4

(6) el <& #9171 gl wE A5 SMDE Table 3°]
e Ak £97) kgl Sr4ekel wel SMD7F S74EE mod
T3 Tk oA ®97) ko] SRl Heh wE ETET
1 27k obA 9F 9] SMD7F A vehd Aoz gzt el
oh z2lan A% 2917] g (3kg/em®) o)/dellM 9] SMDe W3}
£ B9 BE AEfelA ®s7E A Yeives A3 Bl
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