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ABSTRACT: 
Recent technological advances in the field of additive manufacturing (AM) 

have widened the design space for complex convective cooling designs. Using 
additive manufacturing allows for increasingly small and complex geometries to be 
fabricated with little increase in time or cost.  The opportunity for gas turbine 
designers is to exploit the use of additive manufacturing in re-thinking cooling 
schemes for components.  Interesting roughness features result when using laser 
powdered bed fusion (LPBF), which is a common additive manufacturing 
technique.  The inherent roughness, in fact,  can be used to improve convective 
heat transfer beyond that of engineered cooling designs. For example, when 
considering engineering cooling designs such as microchannels and pin fins, the 
resulting roughness from the additive process significantly enhances convective 
cooling.  Roughness features can be controlled based on build direction, channel 
shape, and on build parameters.  
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