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Highlights 

 An optimization problem of coordinating ACMV and personal fans is 

developed. 

 A Lagrangian relaxation-based approach is proposed to solve the problem. 

 Calculation of cooling effect can be separated from the optimization procedure.  

 Building demand response capability can be enhanced by coordinating ACMV 

and fans. 

 

Abstract 

Air temperature and speed play a critical role in the thermal sensation of comfort felt by occupants, 

especially in the tropics. It is of great practical interest to coordinate air conditioning and mechanical 

ventilation (ACMV) system and personal fans so as to enhance building demand response (DR) 

capability while minimizing energy cost in response to a specific electricity price signal and maintaining 

thermal comfort level. In this paper, an optimization problem of coordinating ACMV and personal fans 

is addressed, which captures the coupling between ACMV and fans. A Lagrangian relaxation-based 
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