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Demand-response in building heating systems:

A Model Predictive Control approach
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5. Conclusion and future research

In this paper the problem of optimizing the operation of a build-
ing heating system under the hypothesis of participation in a
demand response program has been addressed. The DR setup is
based on price-volume signals sent by an aggregator to the build-
ing energy management system. The optimizer exploits a receding
horizon control technique for minimizing the energy bill. Since the
complexity of the overall optimization is intractable even for
buildings of modest dimension, a heuristic search strategy based
on problem decomposition has been devised to make the compu-
tational burden reasonable. Numerical results show that the
heuristic strategy involves almost negligible loss of accuracy with
respect to the exact optimal solution. The overall optimization pro-
cedure has been tested both on the simplified identified model
used for design, and on a realistic building model computed using
EnergyPlus. The results show excellent performance in terms of
robustness of the control law to model uncertainties.
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