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Droplet size measurement using image processing method

Byoungjik LimT, Kihoon Jung*, Taeock Khil*, and Youngbin Yoon*

Abstract. Droplet size is one of the most important parameter which controls the performance of the com-
bustion system using liquid fuel or oxidizer. Droplet formation and its size are mainly affected by the
injection velocity and ambient gas density. Recently, droplet size measurement was conducted by PDPA
or Malvern particle analyzer using laser light. But at this paper image processing method was developed
to measure droplet size. And its validation was investigated with reticle.

Key Words : ©]7] X ZZ A4 7]% (image processing method), 24 =27] (droplet size), ¥4 =7] 23 (drop
size distribution), Rosin-Rammler distribution, ¥A}7] (injector), A (image), ¥]%H &} (atomization)

Nomenclature

d droplet diameter dy orifice diameter
sauter mean diameter
ambient gas pressure U; injection velocity
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edge(P5) = index(P5) X

~ [index(P2) - index(P4) - index(P4) - index(P4)]
(eq.1)

Where,

If P is black, index(P) = 1

If P is white, index(P) = 0

If edge(P) = 1, P is edge pixel.
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Fig. 5. Shape and drop distribution of reticle.

Table 1. Droplet size at reticle(jim)
1000, 800, 600, 500
400, 350, 300, 250, 220, 200
180, 160, 140, 120, 100, 90, 80
70, 60, 52, 46, 40, 34, 28
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Table 2. Experiment conditions

Injection velocity (m/s)

3,5,7, 10, 15,
20, 25, 30

Ambient pressure (MPa)

0.1, 0.2, 0.3, 04, 0.5
08, 1.2, 2.0, 3.0, 4.0
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