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Threshold between Spreading and Splashing of Droplet Streams in the Region of High
Ohnesorge Number
Tsuyoshi Totani, Kouta Nanbu, Akihito Kawakami, Yasufumi Yuri and Harunori Nagata

Graduate School of Engineering, Hokkaido University, Kita 13 Nishi 8, Kita ku, Sapporo, 060-8628
E-Mail: tota@eng.hokudai.ac.jp

Abstract: This research has aimed to prevent the working fluid from dispersing at the droplet collector of liquid
droplet radiators by specifying the threshold in which splashing and spreading of droplets in space are divided.
The following results have been achieved by this research. 1. It was clarified not to be able to arrange the
threshold in which splashing and spreading were divided only by a past arrangement type of the threshold. 2. The
threshold approved to fluids with the different viscosity is discovered. 3. It is discovered that the droplets
splashes more hardly under microgravity than under normal gravity. 4. The cause that the threshold between
splashing and spreading under microgravity are different from that under normal gravity has been specified. The
above-mentioned results greatly contribute to the proof examination on the orbit of the liquid droplet radiator.
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Fig.1 Schematic diagram of liquid droplet radiator
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Splashing

Fig.3 Images of (a) Spreading and (b) Splashing
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Table 1 Properties of working fluid
Dynamic Density p Surface
viscosity V Tension ©
10 [mm*/s, cSt] | 932 [kg/m’] | 20.1 [mN/m]
50 [mm’/s, cSt] | 957 [kg/m’] | 20.8 [mN/m]
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Table 2 Experimental conditions in Fig.3

Dynamic K K
viscosity Vv

10 [mm®/s, cSt]
10 [mm?/s, cSt]

0.320
0.564

2165
2125

Fig.3 (a)
Fig.3 (b)
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Fig.4 Distributions of splashing and spreading
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(b) Splashing

Fig.5 Difference of splashing
(a) milk crown (b) 50 ¢St
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Fig.6 Difference of the thresholds
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Fig.7 Schematic diagram of the change of the
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Fig.8 The threshold between splashing and spreading
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