
15-03-2017

Update Delft Geothermal Project

Chris Hellinga
TU Delft sustainability program manager
Geothermal well project leader



Research & education (national infrastructure)
(IEA: 3-5% geothermal energy in 2050 Europe
= x0.000 wells…. = y000 engineers…)

Innovations 
• composite piping/AKIET)
• embedding in existing urban environment

Campus CO2 emission reductions

“Pearl” in Delft/South Holland energy transition/
heat roundabout; Delft Energy neutral in 2050

Geothermal source at the 
TU Delft



The scientific questions to be addressed by DAPWELL:

1.Well completion – casing material
2.Monitoring of travelling fluid and cold fronts
3.Chemistry of geothermal fluids and their interaction with 

reservoir rocks and technical installations
4.Effect of human activities in the subsurface on the 

natural and built environment at surface 
5. Integrated domestic heat management 
6.Site specific aspects to be addressed

ü Research opportunities 

Operational well important!



TUD emissions 
40 kton CO2; 12 kton for heating;

TUD goal 2020: 50% CO2 emission 
reduction 

Geothermal heating    :   - 8 kton    (-20%)
Sustainable electricity purchase : -20 kton     (-50%)

-28 kton     (-70%)

1 million kWh/year on TUD roofs



Impementation issues
Money
Sufficient demand
• The TUD buildings (500.000 m2) are too small
• Hardly summer heat requirements

Space requirements
• 4-5.000 m3 storage for rejection water (?)
• Gas separation, large heat exchangers 

Supply and return temperatures
• Campus: 100-130 C supply/80C return =>

80C supply / <55C return 

Legal
• The TUD is not an energy service company



Lowering campus supply/return temperatures
IPIN project 

“A Smart Thermal Grid for the TUD campus”
2012-2017

TUD, Deerns, Priva, Kuijpers, van Beek, Deltares
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Investments

Geothermal well + 
above surface equipment + 
development costs 18 M€

Campus/Building adjustments 1,5 – 14  
M€

Operational incomes

Selling price : equivalent to gas
SDE+ 

Control strategy
(80C/55C?) 

Heat exchangers
Air treatment systems
Radiators
Better insulation
(80C/35C?)



Increase
demand side
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Increase demand side

South Holland heat roundabout?



Demand
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A typical scenario 
TUD buildings + campus student dwellings

Many buttons to turn…
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Return on investments, CO2 emission savings

Calculations – hourly based



Status / time path

2014: No EBN participation

2016: New SDE+ subsidy acquired
(max. 45/M€ / 15 years over produced heat)
New doublet assessment
(Panterra)  

May   2017: TUD Executive Board
decision

<June 2020: Source operational





Scenarios…..



Extensive XLS workbook  
Demand side / supply side options
Calculations on an hourly basis
Source profit; CO2
Relation with TUD investments in buildings


