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Heat pump market in Switzerland
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Total number of HPs installed in Switzerland: ~112'000
Total number of GSHP installations: ~  42'000
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Swiss quality label for drilling companies
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•• due diligence for every onedue diligence for every one
•• it's forbidden to pollute groundit's forbidden to pollute ground--waterwater
•• it's forbidden to connect different ground water storeysit's forbidden to connect different ground water storeys
•• every drill hole in a groundevery drill hole in a ground--water protection area needs a water protection area needs a 

licencelicence

Legislation:Legislation:

Water protection law of January, 24, 1991Water protection law of January, 24, 1991
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•• BHE'sBHE's
•• are strictly prohibited in inner groundare strictly prohibited in inner ground--water protection water protection 

zones (near water well)zones (near water well)
•• are licensed in all unprotected areasare licensed in all unprotected areas
•• could be licensed in outer protection areascould be licensed in outer protection areas

•• Every BHE installation needs a license (applied for in Every BHE installation needs a license (applied for in 
advance) by theadvance) by the groundground--water protection authoritywater protection authority

Licensing:Licensing:
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•• BHE'sBHE's could get a license under special conditions in areas could get a license under special conditions in areas 
with e.g.with e.g.

•• different grounddifferent ground--water storeyswater storeys
•• artesian groundartesian ground--waterwater
•• strongly mineralized waterstrongly mineralized water

•• BHEsBHEs are not allowed in e.g. are not allowed in e.g. 
•• karstickarstic areas areas 
•• areas with possible areas with possible geogenicgeogenic impactsimpacts
•• known contaminated sitesknown contaminated sites

Licensing (suite):Licensing (suite):
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Licensing authorities prepare BHE license maps (mainly webLicensing authorities prepare BHE license maps (mainly web--
based GIS applications) with indication at which location based GIS applications) with indication at which location BHEsBHEs::

•• are allowedare allowed
•• are allowed under special conditionsare allowed under special conditions
•• are not allowedare not allowed

Licensing (suite):Licensing (suite):
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Standard licensing conditions (examples):Standard licensing conditions (examples):

•• fill in a drilling and a testing record and send to authorityfill in a drilling and a testing record and send to authority

•• announce the start of drilling work to authorityannounce the start of drilling work to authority

•• announce all incidents that are relevant to groundannounce all incidents that are relevant to ground--water and water and 
environment protectionenvironment protection

•• dispose drilling mud and fluids correctlydispose drilling mud and fluids correctly

•• BHEsBHEs have to be prehave to be pre--fabricated and tested in factoryfabricated and tested in factory

•• BHEsBHEs are backfilled diligently and densely from the bottom to are backfilled diligently and densely from the bottom to 
the topthe top

•• perform a pressure and flow test (SN ENperform a pressure and flow test (SN EN 805)805)
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•• permanent casingpermanent casing

Standard licensing conditions (suite):Standard licensing conditions (suite):
•• only use heat carrier fluids without any threat to groundonly use heat carrier fluids without any threat to ground--waterwater
•• install a leakage alarm systeminstall a leakage alarm system

Special licensing conditions (e.g.)Special licensing conditions (e.g.)

•• monitoring/supervision of drill work by a geologistmonitoring/supervision of drill work by a geologist
•• limitation of BHE lengthlimitation of BHE length
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A correct dimensioning of A correct dimensioning of BHEsBHEs

•• assures a problemassures a problem--free operation over the entire life cyclefree operation over the entire life cycle

•• takes into account the real local conditions takes into account the real local conditions 
•• real real petrophysicalpetrophysical conditions conditions e.g. thermal conductivitye.g. thermal conductivity
•• real climatic conditions          real climatic conditions          e.g. temperature, operation timee.g. temperature, operation time
•• real operation conditions real operation conditions e.g. DHW, swimming pool,e.g. DHW, swimming pool,

heating & coolingheating & cooling

•• takes into account the real geometry of the BHEtakes into account the real geometry of the BHE
•• diameterdiameter 32, 40 or 50mm tubes32, 40 or 50mm tubes
•• distance between distance between BHEsBHEs, depth of , depth of BHEsBHEs
•• layout (line, rectangle etc.)layout (line, rectangle etc.)
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Consequences for simple installationsConsequences for simple installations

DimensionierungDimensionierung

40 ... 45  ... 50 W/m40 ... 45  ... 50 W/m

•• dimension the dimension the BHEsBHEs according to SIA 384/6according to SIA 384/6 release in 2008release in 2008

•• BHEsBHEs dimensioned according to SIA 384/6 are a little bit longer dimensioned according to SIA 384/6 are a little bit longer 
than beforethan before

•• no longer use the oldno longer use the old--fashioned rulesfashioned rules--ofof--thumbsthumbs
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How to dimension the length of a BHE 
for a small installation?
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spez. Leistung bei 1.5 MJ/m³
spez. Leistung bei 2 MJ/m³
spez. Leistung bei 2.5 MJ/m³

First step: define base 
extraction rate in function 
of thermal conductivity
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Next step: define standard 
yearly operation time in 
function of the height above 
sea level
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Next step: define additional 
length of the BHE for yearly 
operation time in function of 
the BHE layout
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Quality control by client/ownerQuality control by client/owner

•• commission only experienced planner or installercommission only experienced planner or installer

•• order a heat pump with quality labelorder a heat pump with quality label

•• commission a drilling company with quality labelcommission a drilling company with quality label

•• ask for referencesask for references

But:  the personal experience and knowledge of each involved But:  the personal experience and knowledge of each involved 
professional is essentialprofessional is essential
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Quality control during drilling workQuality control during drilling work

•• Drilling company with quality labelDrilling company with quality label

verified qualityverified quality

clear communication of drilling risks and possible insurances clear communication of drilling risks and possible insurances 
yearly professional training of drilling staffyearly professional training of drilling staff
yearly inspection of drilling staff on siteyearly inspection of drilling staff on site
technical coaching of drilling companytechnical coaching of drilling company

broad consulting of the owner by the drilling companybroad consulting of the owner by the drilling company

drilling work conform with rules of grounddrilling work conform with rules of ground--water andwater and
environment protectionenvironment protection
accurate intervention with a accurate intervention with a gazgaz / artesian water incident / artesian water incident 
certified material and certified drilling workcertified material and certified drilling work
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Quality control during drilling workQuality control during drilling work

no drilling without licenseno drilling without license
accurate drilling equipment for local       accurate drilling equipment for local       
conditionsconditions
trained drilling staff trained drilling staff 
statestate--ofof--thethe--art drilling technique art drilling technique 
first intervention equipment on sitefirst intervention equipment on site
complete backfilling equipment on sitecomplete backfilling equipment on site
preventer or dense casing headpreventer or dense casing head
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Quality control during drilling workQuality control during drilling work

proper disposal of drilling mud/water proper disposal of drilling mud/water 
drilling record is prepareddrilling record is prepared

clean drilling siteclean drilling site
check of the BHE before installationcheck of the BHE before installation
fix injection tube at the bottom of BHEfix injection tube at the bottom of BHE
careful and slow mounting of BHE careful and slow mounting of BHE 
instantaneous backfilling of BHEinstantaneous backfilling of BHE
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Quality control during drilling workQuality control during drilling work

pull casing after backfillingpull casing after backfilling
flow and pressure testing accordingflow and pressure testing according
to SN EN 805to SN EN 805

mark and protect visible BHE tubesmark and protect visible BHE tubes
hand out a complete documentation hand out a complete documentation 
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It is highly recommended to effect an insurance which covers It is highly recommended to effect an insurance which covers 
these risks.these risks.

Risks when drilling Risks when drilling BHEsBHEs

QualitQualitäätssicherungtssicherung

•• the landowner carries the risk of the underground the landowner carries the risk of the underground 

drilling into special geological formationsdrilling into special geological formations

•• the client carries the additional costs, induced by the client carries the additional costs, induced by 
repair of a gas or artesian water incidentrepair of a gas or artesian water incident
drilling into drilling into karstickarstic formations, groundformations, ground--water layers, water layers, 
contaminated sitescontaminated sites
all incidents relevant for groundall incidents relevant for ground--water and environment water and environment 
protection protection 
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SummarySummary
•• each BHE needs a license (groundeach BHE needs a license (ground--water protection authority)water protection authority)
•• the authority may impose special conditions the authority may impose special conditions 
•• commissioning of experienced professionals with a certain base commissioning of experienced professionals with a certain base 

knowledge (look for quality labels)knowledge (look for quality labels)
•• correct dimensioning of the correct dimensioning of the BHEsBHEs (SIA 384/6)(SIA 384/6)
•• insurances to cover the owners risksinsurances to cover the owners risks
•• immediate grouting of the immediate grouting of the BHEsBHEs from the bottom to the topfrom the bottom to the top
•• flow and pressure testing according to SN EN 805 with accurate flow and pressure testing according to SN EN 805 with accurate 

test recordstest records
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The Swiss quality control programme is financed and supported by:
SFOE
FOEN

Thank youThank you


