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Agenda

• delta h Consultants GmbH

• Introduction into the project EnvPollMod

• The problem

• The processes

• The modeling

• The results
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delta h Consultants GmbH

Hydraulic System Modeling
Surface Water

Seepage Water
Ground Water



delta h - Gewässersystem-Modellierung 4

Example FE-Meshs in Germany 

50 km



delta h - Gewässersystem-Modellierung 5

Dracy flow
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Transport
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The Project EnvPollMod

EnvPollMod - Environmental Pollution Modeling

Development of an innovative site evaluation model
for geothermal utilisiation in Hungary
- environmental pollution prognosis

by missing thermal water re-injection -

in co-operation with

supported by

Arbeitsgemeinschaft industrieller
Forschungsvereinigungen
„Otto von Guericke“ e.V. (AIF) Berlin



delta h - Gewässersystem-Modellierung 10

Hungary – Geothermal Ressources
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Use of Geothermal Water
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The Problem

use
of energy

Q, T0, C0
Q, Ti, Ci
Q, Tr, Cr

Q, Ti, Ci

reaction
Q, Tr, Cr

Rock
Soil
Matrix

surface runoff
Problems:
• changes in temperature
• partial mixing/layer arrangement
• influence of oxygen
• microbiological activity
• degassing
• scaling/precipitation of substances
• changes in outflow

Problems:
reduction of the reservoir pressure
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Sustainability and Modeling

Geothermic Energy: 

•Production

•Storage

•Optimisation

With the use of a Numerical Model!
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Sustainability and Modeling

What is the Aim of numerical Groundwater Model ?

• Plausibility of Inputdata

• Massbalance

• Prognosis

• Avalibility

• Sensitivity analysis
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References

besides the field trips:
~ 250 papers, articles, books
~ 40 maps
… links in the internet
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The Project Evolution

• on site measurements 

• off site measurements - Laboratory - characterization of the 
different waters

• cluster analysis to classify the parameters

• information system – data base

• numerical modeling
→ regional modeling

→  local modeling
→  detail modeling

• development of an innovative site evaluation model
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Investigation Sites
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Principle of the Bükk Mountain Range and the Pannonian
Basin

Hydrological Institute of VITUKI Plc.
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Regional Modell DEM
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Top of the Basement Layers
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Cross Section – Permeabilities
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Cross Section – Heat Transport and Ground Water
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Prognosis - Variation of Drawdown and Re-Infiltration

150.000 m³/a 60.000 m³/a 30.000 m³/a
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Site Investigation – data management
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Lokal Model
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Prognosis of 2D Modeling - Sensitivity

steady state transient
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3D Detail Model – Heat Transport
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3D Detail Model – Heat Transport



delta h - Gewässersystem-Modellierung 30

3D Detail Model – Heat Transport
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Transport Modeling
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Transport Modeling Nickel
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Transport Modeling Nickel
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Transport Modeling Chrome
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Transport Modeling Crome
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Sustainability

Heat Engine

User 1

User 2

~ 80 °C
Energy

~ 40 °C
Bath
...
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Resulting Views
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