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Motivation

e /one thermal model is needed for MPC
 Anomaly detection

* Occupancy detection



Moael

T[n+1] = aOT[n] + a1W[n] + aZR[n] + a3V[n] + a4A[n] + Q[n] + ¢

T: zone temperature

W: outside temperature
R: reheat valve position
V: supply air velocity

A: supply air temperature

Q: heat load from other sources including occupancy



Partially Linear Model

explanatory variables

/>< parameter vector

Y=XA+g(Z where  E(g|X,Z)=0

\ \nonparameter part

dependent
variable vector



Non-Parametric Regression

T[n+1] = aOT[n] + a1W[n] + aZR[n] + aSV[n] + a4A[n] +Q[n] + ¢

E(T[n+1]|n) = aOE(T[n]|n) + a1E(W[n]|n) + aZE(R[n]|n) + a3E(V[n]|n) + a4E(A[n]|n) + Q[n]

Tin+11 - E(T[n+1]jn) = a_(TIn]-&(T[n]In)) + & (WIn]-E(W[n]In)) + a_(R[n]-E([R(n][n))

+a (VInl-E(VIn]in) +a (Aln]-E(A[n][n)) + &
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Estimating the Unknown Function

Stanley174 heating load from occupants, equipment, and solar heating between 2015-07-22 00:00:00 and 2015-07-24 23:59:59
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Challenges

Lack of ground truth
Overfitting
Effect of surrounding zones

Occupancy guantification vs detection
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Work In Progress

» Classification of different types of rooms

e Segmentation
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Work In Progress

* An iterative approach to identify model parameters
and the unknown function for unoccupied intervals

* guess the unknown function, estimate
coefficients, update the unknown function, repeat

 Compute the unknown function for occupied
Intervals



