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Main Objective
Refinement of the ATES system in [1] to allow well depletion and startup phase for new installations

Building Climate Comfort Control: Imbalance Error Dynamics
Status of Energy Content of Warm Well

ηhk :=

1 sha,k ≤ 0

0 sha,k > 0
,

xhk+1 = xhk + hb,k + (1 − ηhk)ha,k + ηhk h̄a,k − wh,k

xck+1 = xck + hc,k + (1 − ηck)ca,k + ηckc̄a,k − wc,k

Status of Energy Content of Cold Well

, ηck :=

1 sca,k ≤ 0

0 sca,k > 0

ATES System Dynamics
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vca,k+1 = vca,k+(u
h
a,k − uca,k+ū
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Simulation Results

Jul/10Aug Sep Oct Nov DecJan/11Feb Mar Apr May Jun Jul Aug Sep Oct Nov DecJan/12Feb Mar Apr May
Time

0

1

2

3

4

5

6

7

En
er

gy
 [K

W
h]

×104

Heating
Cooling

Figure 1: Imbalance Error Dynamics
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Figure 2: Pump Flow Rate of ATES System
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Figure 3: Energy Content of ATES System
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Figure 4: Status Change of Energy Content of ATES System

Discussion: Fig.1 presents the imbalance error dynamics of building climate control system. Having a positive imbalance error illustrates that we achieve
the desired building comfort. In Fig.2, we show the pump flow rate of ATES system during all above situations. Fig.3 depicts the energy content of ATES system
and it is specifically interesting, since it starts with empty energy content and continues to work as in the normal case. Fig.4 shows the status change of energy
content of ATES system and it can be clearly seen that when wells have no energy, as it is shown in Fig.3, their status are 1.

Conclusions: development of a novel ATES representation using a mixed logical dynamical (MLD) system model and a
stochastic model predictive control (SMPC) approach to maintenance the desired comfort for a building climate control system
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