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Abstract (50-75 words): 
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 [Your description of the apparatus should explain how to construct and use the apparatus 
along with the educational value or use of the apparatus.  Figures, pictures, sample lab write-
ups, etc. may be included as appropriate.  This description (made anonymous) will be 
available to the judges of the apparatus.  This description will also be posted on the apparatus 
competition web page.] 
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	Text6: Acrylic thin enclosure contains approximately equal volumes of glycerin and mineral oil, and some air. Upon turning the enclosure upside down, an unstable condition is created and flow is initiated. As the fluids exchange their places, a host of interfacial phenomena are happening but difficult to see as all three fluids are clear. However, by shining a flashlight through the enclosure, shadows of interfaces of the three fluids are cast onto a white board behind the enclosure.  No dye was added to any of the fluids, on purpose, to solely rely on shadowgraphs for visualizing the complexity (and beauty) of the interaction among the fluids.
	Text7: Although this is a new enclosure, its construction follows published procedure in reference 1. Briefly, it is made of two acrylic sheets and four 1.6 mm thick acrylic strips that serve as spacers around the enclosure. Glycerin and mineral oil were added via  a dispenser equipped with a hypodermic needle. Everything was sealed with acrylic cement and paste-like glue. A table saw with fine tooth blade would make cutting much easier, but not required. Many plastic shops cut acrylic at the point of purchase free of charge.
Ref. 1. Fluids Demonstrations, The Physics Teacher, pp. 248-252, April 2018. 
	Text8: It is simple to use the enclosure. Simply, turn it upside down and observe. This creates an unstable condition, heavier fluid on top of lighter fluid, which initiates the flow. As glycerin and mineral oil flow downward and air pockets flow upward, complex interactions take place because at the same time, glycerin and mineral oil, due to their density differential, must exchange their spaces too. As a result, a variety of interfacial phenomena, from surface tension effect to bubble and drop formations to flow instability due to density differentials are taking place but are difficult to observe due to fluids being clear. However, by shining a flashlight through the enclosure, shadows of fluids interfaces are cast onto a white board behind the enclosure.  No dye was added to any of the fluids, on purpose, to rely on shadowgraphs for visualizing the complexity (and beauty) of the interaction among the fluids. The enclosure can be used in classroom lecture demonstration as well as in outreach activities. 


