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ABSTRACT  Any mechanism for changing the mixing process and instability inside the boundary 

layer and the replacement of hot fluid adjacent to wall surface with cold fluid from bulk flow affects 

the heat transfer efficiency.  Hence, synthetic jet actuators (SJAs) have become popular for heat 

transfer enhancement projects.  In a SJA system, frequency of the injection is an important factor.  This 

paper first studies the effects of frequency of the SJA on a heat transfer enhancement in a 3D 

rectangular duct.  In another part, the effects of hybrid injection are also investigated.  The unsteady 

CFD simulations are carried out using SST-k-ω turbulence model.  The comparisons are presented in 

terms of turbulence intensity, streamline and temperature distribution. 

 


