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Although there are many experiments to observe vaporizing or burning fuel droplets, the
droplets are usually suspended by a fiber in the experiments and the effect of fiber on
vaporization cannot be eliminated. Authors propose a noncontact droplet suspension method
using optical tweezers and this method enables to fix a free droplet spatially and to eliminate the
effect of the fiber. In this study, their basic experiments were performed out using ethanol,
n-pentane, n-heptane and n-octane as a fuel. The optical tweezers system and interferometry
system for observation were built up and atomization system was improved in order to apply to
various fuels. As a result, fuel droplet was successfully suspended by optical tweezers system.
Vaporization behavior is also observed for all fuels. Parameters which affect suspension are
estimated and the potential of this method are discussed quantitatively. This analysis indicates
that the control of the flow field around the droplet is important factor for droplet suspension.
Vaporization behavior is also observed for all fuels and the effects of ambient condition on
vaporization were discussed. In addition, the case when several droplets are suspended at the
same time was observed and it was shown that several methods to observe the droplet diameter
are simultaneously necessary in this suspension system.




