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Motivation Objectives

Datasets &  Methodology

• The 5RC model in oemof can shift 

heat loads to save cost or CO2

• In the next step, the validation of 

the 5RC model is performed with 

other models and real buildings 

and, if necessary, the 5RC model is 

calibrated

Results Summary & Outlook
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• The savings potential of operationally optimized buildings is unknown to 

occupants

• Generating building models with a minimum input data, but at the 

same time a reasonable degree of accuracy

• Simplify the creation of building models

• Use of the building mass as a thermal storage

• Operational optimization of the building’s indoor temperature to save 

costs and CO2

• Formation of an easy to use interface between 5RC building model and 

tabula database

Theoretic background 5RC building model

ISO13790 
Energy performance of 
buildings – Calculation of 
energy use for space heating 
and cooling

• Hourly resulted thermal resistor-

capacitor networks

• Capacitance represents the thermal 

storage capacity, while resistances 

represent thermal losses

• Simplification of a dynamic 

simulation to a linear-optimizable 

model

• A uniquely defined, bounded set of 

equations that allows traceability of 

the calculation process

Interface to the tabula data base

Tabula Data Base
• Building typologies with a set of 

exemplary buildings representing 

residential building stock

• Classifies building for 21 

countries according to 

construction year, 4 types of 

buildings (SFH, MFH, TH, AB) and 

3 retrofit status
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• German single family house constructed in the year 1986 with the retrofit status standard

• One building energy system with heat pump and one with heat pump and own PV system

• Minimum indoor limit temperature is 20 C°

Increasing the self-consumption of the PV system by using the building as heat storage by 

controlling the inner temperature of the building can reduce the total cost or CO2 emissions 

Results for the operational optimization for both building energy systems

Key result

Energy system with heat pump Energy system with heat pump and PV system
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