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Abstract (50-75 words): 

 

Construction of Apparatus:   
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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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	Text1: Cohesion in Granular Flow
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	Text6: Acrylic cylinder partially contains sand and ceramic microspheres in two separated sides. The cylinder's upper and lower sections are separated with a disk that has identical holes exposed to both materials. When the cylinder is turned upside down, the materials flow though the holes but very differently. Because the average grain sizes differ by roughly an order of magnitude, there is significantly more cohesion among CMS grains, thereby leading to different flow characteristics. 
	Text7: Although this cylinder is newly designed, its construction follows the published procedure in reference 1. Briefly, it is made up of two equal length of acrylic tubings and three disks, one of which is the separating disk that has several holes. Acrylic cement and paste-like glue were used to construct the cylinder. One half of the cylinder was constructed and the separating disk was glued in place. Granular materials were poured in with the aid of an improvised paper funnel, and then the top half was added.
Ref. 1. Fluids Demonstrations, The Physics Teacher, pp. 248-252, April 2018. 
	Text8: It is simple to use the cylinder. Simply, turn it upside down and observe. Sand and CMS start flowing through the holes, but very differently. CMS flows erratically showing landslide- and eruption-like behaviors, while sand flows more quickly and uniformly. This is due to more cohesion among small grains of CMS (absent in sand's larger grains), and it is a major problem in handling powder materials. Many industries deal with powder such as pharmaceutical, construction, cosmetic and food.


