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A Study on Water Droplet Distribution of Primary Atomization Generated
by Water Film Disruption in Airflow
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Droplets of the primary atomization generated by disruption of water film, which flows on a plate set in parallel

airflow, are observed by a high-speed camera to investigate effects of airflow velocity, a flow rate of the water, and

a thickness of the plate edge on the water droplet diameter distribution. Although the airflow velocity and the flow

rate of water affect the distribution pattern, the thickness of the plate edges has little effect on the distribution pattern.

The distribution patterns of the primary atomization were approximated by exponential functions whose exponents

were obtained by performing multiple regression analysis. Modified breakup model that is focused on a water lump

accumulated on the plate edge and its disruption frequency is proposed. Spanwise unstable wave length of the water

lump is compared with calculated and measured one, effectiveness of the modified model is shown.
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Fig. 1 Experimental equipment [units: mm]
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Fig. 2 Cut model of test section [units: mm]
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Fig. 4 Effect of airflow velocity on droplet distribution
(Qw/b=14.5x mm?2/s, R0.30)
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Fig. 5 Effect of water flow rate on droplet distribution (R0.30)
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Fig. 6 Effect of thickness of plate edge on droplet distribution
(Qw/b = 29.0 mm?/s)
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Water flow 81.6 p=81.8 (Qw/b)"** 0.4064
%/ 0.11
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54.4 p=192 R %3 0.5547
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Fig. 11 Change in total pixel numbers of droplets
(Un=108.8 m/s, Qw/b=29 mm?/s, R0.30)
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Fig. 12 K-H instability and Gepperth model."”
(Un=81.6m/s, Qw/b=29.0 mm?/s)
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Fig. 13 Ratio of wave frequency and discharged water
frequency,a (R0.30)
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Table 6 Values of fwav , fsp, and «

Qw/b

) U, [m/s] 54.4 68.0 81.6 95.2 108.8 122.4 136.0
[mm?®/s]

fwav  [Hz] 75 169 238 322 441 625 869
14.5 fsp [Hz] 50 80 100 130 150 180 210
fwav/fsp=a 15 21 24 25 29 35 41
fwav  [Hz] 81 120 166 237 288 398 480
29.0 fsp [Hz] 50 80 100 130 160 180 210
fwav/fsp=a 1.6 15 1.7 18 1.8 22 23
fwav  [Hz] 58 84 121 159 192 238 277
58.5 fsp [Hz] 60 80 100 130 160 180 210
fwav/fsp=a 1.0 1.1 1.2 1.2 1.2 13 13

Fig. 14ICWi{§H S5EHI L7z A&, R9B L OWH 5
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Wy OFEFEAE &, FHUAE 2 0808 3 2 KT =21
M5 KD 72K B £, % 7R $7. Table 6128 T,
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Fig. 14 Comparison of measured and calculated A i,
(Qw/b=29.0 mm?/s, R=0.3)
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