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Control Objective

Maintain PMV index within -0.2 to 0.2*

*EN 1SO 7730:2006 Ergonomics of Thermal Environment
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Problem Statement

Energy-Efficient Thermal Comfort Control
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Problem Statement

Energy-Efficient Thermal Comfort Control

Implemented on Thermostat-Like Hardware
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Problem Statement

Explicit Model Predictive Control
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MPC with PMV Index
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MPC with PMV Index

PMV = (0.303e%%%¢" 1 0.028) - L

L=(M—W)—3.05-10"3(5733 — 6.99(M — W) — pa)—
—0.42((M — W) — 58.15) — 1.7 - 10> M(5867 — ps)—
—0.0014M(34 — Tin) — 3.96 - 10781, (Kiel — Kir) —

— fahe(Te — Tin)

To = — 0.028(M — W) — y(3.96 - 10~ (ko — i)+
+ fahe(Tor = Tin) ) +35.7

Kt = (To + 273.16)*
Ky = (T, +273.16)*
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Control algorithm

Offline:

1 Construct explicit MPC - 279 regions (1min to construct)

Online:
1 Measure the current states and disturbances
2 Obtain linearisation coefficients for the PMV index
3 Evaluate the explicit control law

4 Apply the control action
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Process Description

State (Measured) Variables Measured Disturbances
x1— floor temperature d;— external temperature
Xxo— internal facade temperature d>— occupancy

x3— external facade temperature 03— solar radiation
X4— internal temperature

Controlled Variable Manipulated Variable

Y =X u— heat flow
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Simulation Test Scenarios

1 Temperature based control

2 PMV based control
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Simulation Test Scenarios
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Conclusions

1 PMV index
2 Online linearisation

3 Explicit MPC on PLC
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