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Objective & Research Impact
• The objective of the research is to modify the surface 
      topography of the wall in the wind tunnel to study the 
      effects of the boundary layer through particle image 
      velocimetry. 
• Designing a mechanism with variable geometry allows
     for testing boundary layer structure over complex surface
     geometries, enabling fast-paced and cost-effective testing
     methods.

Background
• The surface's variable geometry enables versatile testing 
      methods, accommodating a range of experimental conditions
• The dynamic surface can replicate arbitrary surface geometry, 
      such as sinusoidal waves, which are useful for studying airflow 
      effects like turbulent flow, wave propagation, and heat
      transfer rates.

Methods
• Designed a 3-layer modular system, with the bottom layer
      supporting the servos, and the top layer houses the rubber 
      surface that is attached to the servos through magnets.
• Execution of 3D printing and laser cutting. 
• The backplate was designed to allow the servos to slide 
      into place securely, preventing any potential damage.
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Results 
• The graph showcases an analytical sinusoidal 
      pattern replicated on the surface using the Eq:
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• This generated wave pattern displays four
      distinct peaks and troughs , which correspond 
      coherently with the modeled surface. 
• The surface oscillates between 0 mm and 1 mm
      in amplitude, with the wavelength parameters
      controlling the spatial periodicity of the oscillations. 
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