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Abstract.  Nowadays saving energy in the building sector 
is more important than ever. To achieve a reduction of 
energy consumption and also CO2 emissions of build-
ings, energy efficient Building Energy Management Sys-
tems (BEMS), respectively called energy managers, are 
developed in the research project enerMAT. Therefore, 
enerMAT creates a novel approach for simulation, opti-
mization, and verification that will aim to design a new 
generation of energy-aware optimized BEMS which will 
allow an overall cross-trade automatic control of energy 
flows to maintain user comfort whilst minimizing energy 
consumption and CO2 emission.  
The optimization referenced to energy uses a model-
based approach with an overall building system model 
enabling the assessment of the energy performance for 
different design and operation alternatives of the energy 
manager in interaction with the building. This system 
model allows a simulation-based, energy-aware, global, 
dynamic, multi-criterial optimization of the energy man-
ager. In this paper, the idea, the modeling of an office 
building and its energy manager and different optimiza-
tion studies and their results are presented. 
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1 Modeling 

Figure 1: FASA office building in Chemnitz. 

Figure 2: Energy producing part of the office building. 
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2 Energy Manager Development 

2.1 Energy manager for energy consumption  

Table 1: Example lookup table. 
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Figure 3: Heating up curve of single office room. 
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Figure 4: Heating and cooling of the office room  
(room temperature calculated by f(t)). 

Figure 6: Comparison of room temperatures calculated  
by f(t) and by the GreenBuilding room model. 

Figure 5: Schematic description of energy manager development. 
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Figure 7: Target temperature w with lowering at  
weekends. 

Figure 8: Statechart for controlling the stove. 

Figure 9: Temperature trajectory with setpoint lowering 
on weekends. 

2.2 Energy manager 
for energy generating 
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Figure 10: Optimization tool from EAS. 

3 Optimization Studies 

3.1 Energy manager for energy 
consumption 

opt_p1 opt_p2
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TF = E + p_below + p_above

E
p_below p_above

TF

opt_p1 = 0.027 
 opt_p2 = 370 

Figure 11: Room temperatures before and after  
optimization. 

3.2 Energy manager for energy generating 
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Table 2: Optimization studies. 

•

•

•

•

•

•

4 Summary 
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