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Subject of a Master Thesis 

Geothermal Doublet at the Geocenter Hannover: 
Investigation and Scenario Simulations to Produce Thermal Energy from Multiple Sandstone 

Formations of the Lower Cretaceous  
 

The Geocenter Hannover aims at exclusively being 
heated geothermally using sandstone formations of 
the Wealden (Lower Cretaceous) at depth of 1200-
1300 m. During drilling of the GeneSys deep borehole 
in 2009, important insights about the petrophysical 
characteristics of the sandstone were obtained. It is 
multiple sandstone horizons, whose geothermal 
exploration is challenging but realistic. Based on the 
obtained characteristics, the closed circulation of 
highly saline thermal water through the rock 
formation shall be investigated. That circulation 
includes production of warm water and re-injection 
of cold water (see figure). Scenario simulations of 
water flow and heat transfer are to be conducted, 
where the focus should be put on the description of 
the cold water front. This is used to assess the 
distance between the two wells to guarantee long-
term (30+ years) use of thermal energy at the power 
of at least 1 MW. The initial water temperature is 

70°C. Thermal and hydraulic processes along the borehole can be neglected. The following steps 
should be completed as part of this project: 

 Generation of a numerical model of thermal circulation over one single sandstone layer 

 Validation of the numerical model by comparing with analytical solutions of fluid flow and heat 
transfer 

 Implementation of temperature- and pressure-dependent fluid parameters in the model (in 
particular viscosity) and sensivitiy analysis of the parameter influence on circulation 

 Extension of that model to up to 6 sandstone layers with different hydraulic properties, as well as 
with clay-silt-layers. 

 Assigning hydraulic parameters to each layer and identification of relevant parameters 

 Investigation of fluid flow, its distribution in the geological layers, and of time-dependent 
temperature distribution in the reservoir, in particular for extreme scenarios  

 Estimation and discussion of required distance between boreholes; energy balance 

 OpenGeoSys is the numerical software of this project 
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