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Fundamental study of dry-ice powder jet formed by issuing of liquid CO:
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In recent years, drought and water shortage became serious problems in many countries.
In order to precipitate the rain artificially, rainmaking technologies have been studied. In
these technologies, the liquid COzg jet was used to make the nucleus of the rain. However,
the mechanism of enhancement of rain formation by COg jet injection was not clear. On the
other hand, the liquid COz jet was used as the dry-ice blasting technology for the cleaning
of contaminated surface. In this study, fundamental characteristics of COgz jet were
investigated experimentally. Fine dry-ice powder was formed in the COz jet. Effects of
nozzle diameter and injection pressure on dry-ice powder formation were investigated in
detail. Lengths of dry-ice powder jet, injection angles at nozzle exit and jet structures were
observed by a Schlieren and a strobe-scope photographs. Particle diameter distribution and
mean particle diameter were measured by a microscope and a LDSA system. Average

particle size of the fine dry-ice powder was estimated as several ten micrometers.
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Fig.1 Experimental apparatus
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Fig.2 Test nozzles
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Fig.3 Definition of jet length
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Fig.4 Photographs of CO, powder jet
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Fig.5 Relation between injection pressure and length of
CO, powder jet
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Fig.6 Schlieren photographs of CO, powder jet at
nozzle exit
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Fig7 CO, jet angle at nozzle exit
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Fig.8 Photographs of CO, powder jet
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Fig.9 Cross sectional view of CO, powder jet

Dn=2mm, P=0.2MPa, z=450mm

Fig. 10 Cross sectional image of CO, powder jet
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Fig. 11 Structure of CO, powder jet
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