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1- Context of the study

This study is part of the RESIZED project. Desighing new city districts and analyzing old ones from energy management point of
view is a growing idea. In RESIZED project, this goal is divided into four different parts. Urban design, energy consumption, energy
production and optimization. Simplified models are a strong tool for calculating energy consumption in buildings but their application
in larger scale has not been investigated yet. Until now we have developed our method to make the building’s simplified model and
in the second part, developing a district simplified model is under study in the RESIZED project.
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Figure 1. Schematic simulated building in TRNSYS Figure 2. Making the thermal network out TRNSYS
» Parameter identification of RC networks, provides a Table 1. Identified parameters for 4R2C model
reliable model for energy management in building sector. kO TRNSYS data | 72oheata
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» Data extracted from TRNSYS software.
> More than 80% of fithess. Figure 3. Final thermal RC network for making a building model
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C, % — Ti’;_TZ + TgR_TZ + (1 —a)Q, 442 » Using identified parameters to simulate one year performance.
3 4
T ~Tin | To=Tin _ » The model is able to simulate building heating load with high accuracy.
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Figure 4a. 4R2C model identification using 720 h data Figure 5. Simulated temperature for 1 year Figure 6. Hourly error for 1 year data
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Figure 4b. 4R2C model identification using 168 h data

5- Conclusion

» The effectiveness of thermal networks to predict the heating load and indoor temperature in buildings is investigated.
» A “4R2C model” is used to simulate heating load and indoor temperature inside a building.

» The parameter identification has been done for 3 different sets of data (results from TRNSYS calculation).

» Data set (amount of information) can significantly impact on the accuracy of estimated parameters.

» The RC model trained with 1 month data can simulate heating load for one year accurately.
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