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description 

Currently, the energy balancing of thermal systems, e.g. solar thermal 
systems, is based on the measurement of the temperatures in the hot 
and in the cold side, as well as the volume flow rate of the heat transfer 
fluid in the circuit under consideration. With these data e.g. the heat 
input of a solar circuit into a hot water store can be determined by 
integrating the thermal power over time. 
The heat meters required for this (see Fig. 1) lead often to considerable 
costs, which represent a significant share of the total investment, 
especially for small solar thermal systems. For this reason, the energy 
balancing of such small systems is often omitted, which makes a 
reliable surveillance of the system performance impossible. 
This could be remedied by a method currently under development, in 
which the energy balancing of the entire system is to be carried out 
using only low-cost temperature sensors. This would make the 
determination of heat quantities much more cost-effective. 
In order to be able to carry out a complete energy balancing of thermal 
systems based on their hot water stores, the thermal energy supplied 
to and removed from the hot water store by the connected hydraulic 
circuits must be summed up. The change in the internal energy of the 
hot water store must also be taken into account. The overall goal of this 
thesis is the development of a method based on artificial neural 
networks (ANN) for determining the energy balance of the entire 
thermal system. Primarily, the temperatures recorded at different 
heights inside the hot water store are to be used as input variables. If 
necessary, the inlet and outlet temperatures of the connected hydraulic 
circuits can also be used (see Fig. 2). Additional input variables are the 
store volume and the heights of the temperature sensors and the 
hydraulic circuits that are attached to the hot water store. 
 
The development of this method is the content of this master thesis. As 
part of the process development, thermal systems will have to be 
balanced in terms of energy. Initially, measured values generated 
synthetically with the help of the program TRNSYS are used. 
Subsequently, measured values from real field test systems are used. 
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Fig. 1: Thermal system with conventional heat meters 

 
 

 
Fig. 2: Hot water store with temperature sensors 


