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Overview 
The Laboratory for Nature inspired Engineering directed by Dr. Tak Sing Wong, needed a fast, easy, 
and cheap method for creating the Slippery Rough Surface. The Slippery Rough Surface is made out of 
roughened aluminum foil with a layer of chemicals and lubrication that changes the surface’s 
properties. The mechanism to create the surface had to be automated and capable of creating various 
surface roughnesses on the aluminum foil. They also required techniques for testing the effect the 
surface has on condensing water out of thin air. These techniques included integrating the surface into 
a dehumidifier and a freezer in order to test the amount of water condensed. 
 

Objectives 
Our team designed and built an automated rolling machine with gear rods that can interchange in order 
to achieve a different surface roughness. After producing the surface, testing was conducted through 
integration into a dehumidifier and freezer. 
 

Approach 
• The team met with Dr. Tak-Sing Wong’s graduate students to better understand the requirements 

and deliverables. 

• Research was done on the Slippery Rough Surface and competing products. 

• After the initial meeting, the team brainstormed different designs. 

• A concept selection matrix and AHP matrix was created to compare the different ideas. 

• After the final design was chosen and discussed with the sponsors the team created a 3D CAD 
model. 

• The team built a working model. 

• Testing was performed on the machine to compare production rates. 

• The machine was used to create the surface. 

• Different implementations were experimented to test the surface’s ability. 

• The team met with our sponsors to conclude the project. 
 

Outcomes 
• The production rate of the surface increased from 2.9 in2/s to 6.8 in2/s. 

• The surface roughness is more accurate and consistent. 

• The team provided a free and easy method for producing the Slippery Rough Surface. 

• Baseline tests were performed and recorded. 

• The team provided concepts for further integration and testing.  

 


