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How to design hybridGEOTABS buildings’ components  
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HVAC and energy technology in the built environment. His main 
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Introduction to the training 
hybridGEOTABS refers to the efficient integration of the combination of GEOTABS (GEOthermal 
heat pumps in combination with Thermally Activated Building Systems (TABS)) and secondary 
heating and cooling systems in a building.  
This course deals with some specific components of hybridGEOTABS installations, presenting them 
in the context of the necessary holistic design:  

• OPTIMIZED DESIGN OF BOREHOLE FIELDS. Geothermal energy, a low temperature, 
efficient and reliable source, is used to cover heating and cooling base load of 
hybridGEOTABS buildings. For this reason, optimized design and increased security of 
thermal supply of the borehole field are important and necessary. Selecting proper 
elements to monitor the boreholes during design and operation allows size optimization of 
the borefield and provides extra data that can be used by the controller to assist efficient 
thermal building management. 

• OPTIMIZED DESIGN OF GEOTHERMAL HEAT PUMPS. The heat pumps are a major 
component in the hybridGEOTABS concept, serving the upgrade from low temperature 
geothermal energy to high(er) temperature TABS heating energy. The course will offer 
different heat pump technical features and explain how these relate with hybridGEOTABS 
primary and secondary systems. 

• OPTIMIZED DESIGN OF TABS. Thermally Active Building Systems (TABS) have proven to be 
one of the innovative radiant heating and cooling systems for future sustainable buildings. 
This course is introducing the basic concept of TABS, their design principle, performance 
and key technical features. Additionally, TABS as a mature product, have gone through 
optimizations based on the requirements of building structure, slab conditions as well as 
construction methods. In this context, different types of TABS and their applications are 
presented. Special applications of TABS, such as in residential buildings and retrofitting 
practice, will also briefly be discussed. 
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Optimal energy management in these hybrid installations is provided by a Model Predictive Control 
(MPC) strategy which decides between different production sources and distribution systems, 
thereby anticipating on future disturbances (weather, user behavior …). The course will also 
provide an overview of what MPC is and why it is crucial in hybridGEOTABS buildings.  
 

Target audience of the training 
 
The target groups of the course are: HVAC designers and manufacturers, architects, drillers, 
researchers, engineering students.  
 

After this training you will:  
 

• Understand the design and optimization of the borefield from an economical and security of 
thermal supply point of view. Thermal balance and operation in hybrid installations. 

• Understand the design, construction and system integration of TABS. The advantages of 
TABS and its suitable application in the respective building type and energy systems. 

• Understand how an MPC approach works, which benefits it can create and why it has 
especially advantages when applied in hybridGEOTABS buildings. 

 

Contents 
 

• ABOUT THE BOREHOLE FIELD: 
o Borefield: design phase 
o Geothermal Response Test and borehole optimization. 
o Real cases on field and simulations 
o Borefield: operation phase 
o Hybrid operation and thermal balance 

 

• ABOUT GEOTHERMAL HEAT PUMPS: 
o primary and secondary temperature boundaries of heat pumps. 
o bèta curves (heat pump power as a function of building heat loss and consequent 

energy delivery by heat pump) and the relation to bore hole sizing 
o different ways to couple an energy storage tank with their advantages and 

disadvantages 
o bivalent coupling of e.g. gas boiler with its advantages and disadvantages 
o different refrigerants used in heat pumps with their advantages and disadvantages 

(relation to F-gas) 
o one compressor versus 2 compressors versus invertor 
o hydraulic coupling of Natural Cooling, the use of a cooling buffer  

 

• ABOUT TABS:  
o TABS introduction and its working principle 
o Optimal Design of TABS  
o Construction of TABS  
o Hydraulic Integration of TABS … 
o Cost perspectives of TABS… 
o Special applications of TABS in practice… 
 

• ABOUT MPC: 
o Model Predictive Control (MPC) strategy and role as system integrator 
o Advantages of MPC 
o Application of MPC to hybridGEOTABS buildings 

 


