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Description of system

Building
* Three zones: north, south, corridor
e TABS

* VAV for north and south zone
* Internal gains

* Realistic parameters




Description of system
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* Air-coupled heat pump for heating TWVans ' TV E%Lh
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Description of system

Heat and cold production

* No dynamics

* Gas boiler (n = 0.95), LT-chiller ( EER = 3)

* Heat pump and HT-chiller with variable COP / EER (based on Eurovent data)
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Non-linearities of cost function
15%  15% Tv5
TABS and heat pump . R
* optimize Qg instead of MAT =2 Q,, = Qy, o IB X
* Use heating curve for T, ,, + modes @—T A qu?emb f
« Neglect dynamics of water A L‘"’N <
(small time constant) TWenn CXF— |
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Linear cost function
Good approximation of production cost
For Qemb - 01 mzone -0
- Non-optimal mode, T, and 1,4y,
Qemb -1

- extra PID or static relationship: m,y,. = (i"’mb (Tws’hp — Tomp —
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Non-linearities of cost function
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* Heat recovery (assuming constant € for HEX): T, @ T4 O || Q
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« Neglect air dynamics T, T4 O | T, Q
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* Use min and max function to guess BPF stand: m ‘ ‘ ‘ m
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- Non convex, but: Too Tree REaal Toms
o If heating, mostly T,,,,;, < T,.. =2 Use heat recovery

o If cooling, mostly T,,,,p < Tr.. 2 Don’t use heat recovery

. 1 .
° Cost function: Pfuel,boi = max (; MyentCp,a (Tvent,set - (1 - G)Tamb - ETzone): O)

1 .
Pel,chi LT — Mmax (EER mventcp,a (Tamb - Tvent,set )» 0)

* Notice:if 0 <BPF <1 Ppyey = Po =0




MPC structure

Building
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MPC result
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Conclusion

* Strong non-linearities in HVAC
* Hybrid systems require more accurate cost function

* Good approximations based on physical insights for
ventilation

e Hierarchical MPC

* Loss of optimality due to non-optimal
m, Tws,hp» TWS,Chi’ modes
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Questions?




