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CAN WE MAKE OUR LAMPS SMARTER?

Distributed Model Predictive Control to reduce energy consumption
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o Artificial light complementary and subordinate to sun light LB, 1KQ
@ Variations in light intensity (e.g. clouds, flickering, etc.) \ o L /
> eye strain, discomfort, headache, etc.
— Solution: Model Predictive control (MPC) /5 Hypothesis \
e Average insolation on a horizontal surface E [kWh/m2/day]
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Complexity ~ (# lamps) (n>1) > Data specific for Belgium (eosweb.larc.nasa.qov/sse/)
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/6. Analogy \
Population dynamics | Urban Drainage system Lighting system Microgrids
Population System Lighting environment | Power dispatch
Strategy Source reservoir Lighting zones Distributed generators
Z Population mass Total inflow receptor res. Total available voltage | Total demanded power
Agent Flow unit Voltage unit Power unit
y Proportion of agents Proportion of flow Proportion of voltage | Proportion of power
Strategic distribution Flow distrib. in source res. | Voltage split among LB| Economic power dispatch
,," : ,,f’ Payoff of strategy Current volume Tracking error Marginal utility
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