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Abstract

This paper proposes a novel distributed cooperatirerol-based online air balancing
(DCC-AB) method for the existing ventilation ductstems. Inspired by the application of
distributed cooperative control (DCC) in the fiedflnetwork communication, the DCC is first
introduced into HVAC systems to solve the air bailag problem. Based upon the consensus
algorithm, the proposed DCC-AB method realizedlaw balance via a prescribed information
exchange among the agents in the duct system. Tomoged method also incorporates an
additional adjustable term that reflects the tqialver consumption to optimize the energy
efficiency. Compared with the existing air balamcmethods, the DCC-AB method offers the
following advantages: 1.) It is an online methodttban be performed during normal operation
of the ventilation system without service interiaps. 2.) The distributed control strategy in this
method eliminates the necessity of a centralizgoestisory control. 3.) It is a model-free
method that requires no prior knowledge on theesgstopology and duct parameters and is
therefore easy to apply in practical use. The dmergrinciple and parametric analysis of the

DCC-AB method are carefully discussed in this papgetperiments have also verified the
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