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Project Geocond

ProjectGEOCONDaimsat improvingsubstantiallythe operationalefficiencyof
BHEsystems associatedto shallow geothermal energy by optimizing the
materialsof the individualcomponents(pipes,configurations, grout) and the
overallsetup.

This improvement in technical
efficiencyshall be translated into cost
savingsin installation and operation,
allowing for a leap in economic
benefits of shallow geothermal
technology.

Furthermore,a significantreductionof
the drilled meters and the amount of
pipes used to fulfil the same heating
and coolingneedsenablesa decrease
of environmentalimpact.
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Technical Project Goals
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State of the art -pipes

Material Thermal 

conductivity

Maximum operating 

temperature for 50 

years pipe lifespan *

Maximum operating 

temperature for 1 year 

pipe lifespan *
PE100 0.42 W/(m·K) 40°C 70°C **
PE100-RC 0.42 W/(m·K) 40°C 70°C **
PE-RT 0.42 W/(m·K) 70°C 95°C
PE-X 0.41 W/(m·K) 70°C 95°C
PA 0.24 W/(m·K) 40°C 70°C
PB 0.22 W/(m·K) 70°C 95°C

Pipe material properties, selected values from VDI 4640-2 (2015)

*   at given maximum pressure conditions ranging from 0.6-1.2 MPa
** even short-time excess temperatures can damage pipes
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State of the art -grout

ÅThe supposedly first publication on the idea of grout with 
enhanced thermal conductivity is Remund& Lund (1993). 

Å In the mid-1990s, a thermally enhanced grout (with siliceous 
sand) came on the market in the USA, with a thermal 
conductivity of almost 1.5 W/(m*K); in American units, this 
means 0.85 Btu/(hr* ft*°F), leading to the name of thermal 
grout 85. 

ÅExperiments in 1996-1999 at Brookhaven National Laboratory 
in USA targeted different additives for increased thermal 
conductivity (Allan & Philippacopoulos, 1999). 

ÅDevelopments in Germany around 2000 resulted in grout 
mixtures with addition of either quartz powder or graphite, 
under the brand names Stüwathermand Thermocem, resp. 
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State of the art -grout

ÅAlso in VDI 4640-2 (2001) the addition of quartz sand was 
suggested to improve thermal properties.

Å In the meantime, numerous brands of grout ready for use are 
on the market. The thermally enhancing additives are either 
siliceous sand, quartz powder or graphite. 

ÅA specific issue at least in Germany is the behaviourof the 
grout during freezing-thawing-cycles (Anbergenet al, 2012), 
when damage of the grout texture and increase of hydraulic 
permeability (loss of sealing properties) may occur. In draft VDI 
4640-2 (2015), a routine for testing the grout while freezing is 
proposed in appendix C. 

ÅAny new mixtures with enhanced thermal conductivity will 
have to meet also the sealing requirements.

EuroWorkshop: Geology and the energy transition, Delft 23/05/2019 www.geocond.eu



Technical Project Goals

EuroWorkshop: Geology and the energy transition, Delft 23/05/2019 www.geocond.eu



What are the main GEOLOGICAL ASPECTS ?

EuroWorkshop: Geology and the energy transition, Delft 23/05/2019 www.geocond.eu

Geological aspects related to Shallow Geothermal systems:

ÅLithology and petrography 
ÅCharacterization including texture and structure of the rocks
ÅHydrogeological setting
ÅDrillability(hardness and cohesion of rocks)
ÅΧ



What are the main GEOLOGICAL ASPECTS ?

Å Thermal conductivity maps considering the European geological setting (derived 
from EGDI) with very good correlation with well known areas have been produced. 
Other maps with more information related to relevant aspects such as HDD, CDD, 
population density, etc have been created. 
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Germany Israel Italy Spain Sweden Turkey UK
GEOCOND 
study area

Area [km2] орсΨпфснуΨнспнфуΨсмпрлпΨлуоппоΨпфпттфΨмспнофΨтнмрΨумнΨрмо

Therm. Cond. 
[W/(m*K)]

% area % area % area % area % area % area % area % area

1.2-1.5 16.5 19 9.7 0.54 0.01 10 6.9 9.5

1.5-2.0 37.5 8 30.6 34.2 11.7 25 5.7 30.0

2.0-2.5 18.7 69 24.0 36.2 5.7 50 31.0 21.8

2.5-3.0 25.2 4 34.1 23.5 75.8 15 53.5 35.7

3.0-3.5 1.9 0 1.0 2.8 3.4 0 3.0 1.9

3.5-4.0 0.02 0 0.6 0 0 0 0 0.1

4.0-4.5 0.23 0 0 2.7 0.07 0 0 0.3

4.5-5.0 0 0 0 0 0 0 0 0

5.0-5.5 0 0 0 0 3.3 0 0 0.7



What have we learnt from the project?

Å Models and simulations shows that the best possible configurations combining 
pipes and grouting thermal conductivity are in ranges of thermal conductivity of 
pipes around 1-1.4 and thermal conductivity of the grouts between 2-3 W/mK 

Å The importance of the mixing procedure of grouts has been deeply analyzed with 
ǎƻƳŜ άǎƘƻŎƪƛƴƎέ ǊŜǎǳƭǘǎΦ ! ōŀŘ ƳƛȄƛƴƎ ǇǊƻŎŜŘǳǊŜ ƻŦ ŀ ŜƴƘŀƴŎŜŘ ƎǊƻǳǘ Ƴŀȅ ǊŜǎǳƭǘǎ ƛƴ 
very low thermal conductivity values!!

EuroWorkshop: Geology and the energy transition, Delft 23/05/2019 www.geocond.eu


