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A Study on Droplet Distribution of Bio Diesel Fuels Using
Immersion Sampling Method
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Abstract : The purpose of this study is to measure the droplet distribution and Sauter mean diameter(SMD) of

biodiesel fuel, using the immersion sampling method. This method involves using an optical microscope and a

CCD camera, to take an image of the droplets. These images are then measured by using a 'Sigma Scan'

processing program. The results of the above experiment are summarized as followed ; (1) There can be as much

as a 10% error rate when measuring the diameter of these droplets, using the image processing method and the

naked eye. (2) The result of droplet size distribution test, TVO(transesterified vegetable oil) big size droplet

distribution were increased at ambient pressure 6kg/cri. (3) When ambient pressure increased 3kg/ar above, SMD

variation of TVO and UVO(used vegetable oil) 30 are small. (4) On Rosin-Rammler analysis, droplets size
distribution of UVO(used vegetable oil) 30 uniform more than TVO 20 on ambient pressure ikg/cu’.
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Table 1 Properties of fuels at 298°K

Uvo
30

39

TVO
20

33

TVO
100

40

diesel
fuel

32

Fuels

Surface tension
(mN/m)

Kinematic viscosity
(ct/s)

Gravity

0.066
0.82

0.264
0.905

0.087
0.937
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® pressure vessel
Air compressor
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Image of transesterified vegetable oil on

ambient pressure 6kg/cm’

Table 2 Comparison of eye measurement and image

processing
(&9 m)
Number | 1 2 3 4 5 6
Eye 82 | 145 | 55 | 100 | 73 | 91
Image 73 1130 | 47 | 90 | 66 | 79
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Fig. 3 Droplets image of light oil ambient pressure
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Fig. 4 Droplet size distribution, volume fraction and

cumulative volume fraction of light oil under

pressure, Bkg/cm2
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Fig. 5 Droplet size distribution of fuel for pressure
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Fig. 6 Droplet size distribution of fuel for pressure
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Table 3 Value of § and x

fuels | Gegromd | 0| xom

1 3.719 87
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1 3.13 80
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6 4.18 160
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