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Experimental Set-up, Experimental Observation, Data
Results R

e  Why to extend Droplet Breakup Experiments to include Splashing

* Results from Proof-of-Research for Splashing Studies using the

Rotating Rig Facility

Additional Comments

[




A rotating rig was designed and built at the INTA installation el

Droplet breakup experiment were conducted in 2008, 2010, 2011
and 2012

Proof-of Research for Splashing Studies was conducted in April 2013




Use the state of the art high speed imaging for observation of djrobl'et. -
deformation, breakup and splashing

B

Measure total mass loss due to splashing and droplet breakup

Measure horizontal and vertical displacement of droplets, and
calculate main parameters: velocity, acceleration and Weber number
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Droplet Image Photo Evolution







ellupse superlmposed on the droplet

e The second part calculates velocity and acceleration of the droplet,
position of the droplet with respect to the airfoil, slip velocity,
Weber, Reynolds and Bond numbers, and drag coefficient

e SITEA Software was validated W|th ‘the data analys;s software-f ’
developed at NASA "
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e Because mass is lost during breakup, not all of the initial droplet
mass will hit the airfoil and cause the splashing. In SLD, splashing
needs to be studied together with droplet breakup to determine the
total mass lost

e Experimental setup and methodology employed during droplet
breakup studies can be extended to observatlon and measure ~
of splashmg | & |




e Imaging data captured droplet deformation and splashing

e Results indicate the feasibility of measuring the total mass splashed













Droplet Diameter= 1000 um, Airfoil Chord= 0.47 m, Airfoil Velocity= 26m/s




m/s to 90 m/s

If INTA/NASA splashing studies could be part of EXTICE 2, INTA would
have access to needed resources

The possibility of building and entirely new rotating rig facility that
allows for larger airfoils and higher speeds should be open to |




