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Controls optimization
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- prediction horizon



System: Air Handling Unit





Modelling: methodology



Optimization
- optimization variables: u1, u2, u3

- constraints:
◦ control constraints

◦ variable constraints 

-optimization function: estimation of electricity consumption 
for the prediction horizon of 2h: 

-genetic algorithm



Results: Advanced vs classical controls
- comparison in virtual environment: 

◦ existing controls (PID) vs advanced controls (MPC)

- tested on 10 datasets (running time: 2h)

- results:

Average electricity consumption is 5.96kWh with MPC, compared to 35.5kWh with standard 
controls, with average relative improvement of around 77%. 



- temperatures within limits

- advance controls: damper management

- PID: more active components 



Results
- constraints violated 

- unusual system response

- unusual PID response



Conclusion
- promising results, but too optimistic (savings 77% comparing to 20% in literature)

- improvements:

◦ improving model:

◦ dataset, architecture, training

◦ improving optimization algorithm:

◦ faster execution → faster test comparison 

◦ tunning PID for fair comparison



Discussion 



Genetic algorithm: implementation
- prediction horizon: 2h (Ts = 15min → 8 points)

- optimization variable binary representation for 1 pt in time:

◦ bits in total: 8*12 = 96 bits/optimization  

- parameters:


