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— |dentify agents and their individual models
— Negotiate and reach consensus on shared parameters
— Assemble agent models into agent network model
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 Agent-based control using distributed MPC

— Using Purdue Living Lab 1 (LL1) radiant floor system as a testbed W W; W :gi' W : \._./\._/\
— Evaluate energy saving potential vs. feedback control and centralized MPC s ¥ W —, g VN = 2 1 —a i | G /o\ ~ -
% -40 10 20 30 40 50 60 70 80 9‘0 100 % -40 10 20 30 40 50 60 70 80 90 100 % -40 10 20 30 40 50 60 70 80 90 100 i : 7 g—
No. of Time Steps No. of Time Steps No. of Time Steps i i E
Saving vs. Baseline Feedback Control Baseline Centralized MPC Multi-Agent MPC (. D S L o \ A
il L L L : Equality CLonstraint - . isma” MeChanicalé \.—. \ D \ P \ o S
- P R —— Controller Energy Bill ($) | Lo Lo Lo>Lo> |” ==
MPC MPC S =0 | R e p—— IS)ic,;er\wlzlr LL3 Room Space (all above ceiling) eqSitph"i;”t
electricity 10.8% 9.8% = | Baseline 91.65
Utility bill 18.7% 13.8% S f Centralized MPC 82.35 (10.15%) » Thermo-coupled sensors configuration
Demand 54.3% 53.5% | |
charge A~ Multi-Agent MPC 83.64 (8.74%)
: Convergence of MA Algorithm Weekly Energy Cost Comparison
Conclusion:
g sgul * Significant energy saving vs. feedback control Conclusion: ST T
g * Reap most saving potential of CMPC * Convergence of multi-agent (MA) algorithm relatively fast A =T
A T T e Real-time implementation possible « Precooling and inter-zone coordination observed in MA solutions — /o oor diffucor
Topl Tt~ Top) —— e bl —— sgpromd * Extension to strongly coupled systems 1 [irvent ] Underfleor

— e e * MA control achieves most of the energy saving by the centralized MPC




