
Design and construction of backfilled and grouted borehole heat exchangers

ICS 07.060, 27.190, 91.140.10 SLOVENSKÁ TECHNICKÁ NORMA August 2023

STN
EN 17522

Návrh a výstavba zasypávaných a vŕtaných
výmenníkov tepla

73 1013

Táto norma obsahuje anglickú verziu európskej normy.
This standard includes the English version of the European Standard.

Obsahuje: EN 17522:2023

Táto norma bola oznámená vo Vestníku ÚNMS SR . 07/23č

137061

Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky, 2023
Slovenská technická norma a technická normalizačná informácia je chránená zákonom č. 60/2018 Z. z. o technickej normalizácii.

scasna
obrázok pre farebnú normu



STN EN 17522: 2023                              Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



 

 

 
EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

	
	 EN 17522 
  

 
 April 2023 

ICS 07.060; 27.190; 91.140.10 

English Version 

 Design and construction of backfilled and grouted 
borehole heat exchangers 

 

Conception et construction de sondes géothermiques 
verticales comblées et remplies de coulis 

 Planung und Bau von Erdwärmesonden 

This European Standard was approved by CEN on 23 January 2023.  
 
CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this 
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references 
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN 
member. 
 
This European Standard exists in three official versions (English, French, German). A version in any other language made by 
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management 
Centre has the same status as the official versions. 
 
CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, 
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, 
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Türkiye and 
United Kingdom. 
 
 
 

 
EUROPEAN COMMITTEE FOR STANDARDIZATION  
C O M I T É  E U R O P É E N  D E  N O R M A L I S A T I O N  
E U R O P Ä I S C H E S  K O M I T E E  F Ü R  N O R M U N G  
 

 

CEN-CENELEC Management Centre:  Rue de la Science 23,  B-1040 Brussels 

© 2023 CEN All rights of exploitation in any form and by any means reserved 
worldwide for CEN national Members. 

Ref. No. EN 17522:2023 E

STN EN 17522: 2023                              Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



EN 17522:2023 (E) 

2 

Contents Page 

European foreword ...................................................................................................................................................... 6 

1 Scope .................................................................................................................................................................... 7 

2 Normative references .................................................................................................................................... 7 

3 Terms and definitions ................................................................................................................................... 8 

4 Geological and environmental aspects ................................................................................................. 10 

4.1 General.............................................................................................................................................................. 10 

4.2 Geological and hydrogeological risks .................................................................................................... 11 

4.2.1 Artesian aquifers ........................................................................................................................................... 11 

4.2.2 Stacked aquifers with different groundwater potential ................................................................. 11 

4.2.3 Groundwater and soil chemistry ............................................................................................................. 11 

4.2.4 Gas occurrence ............................................................................................................................................... 11 

4.2.5 Ground stability ............................................................................................................................................. 11 

4.2.6 Contrasting geological sequence (Alternated bedding) ................................................................. 12 

4.2.7 Karst geology .................................................................................................................................................. 12 

4.2.8 Frost susceptibility ....................................................................................................................................... 13 

4.2.9 Groundwater protection area .................................................................................................................. 13 

4.3 Anthropogenic risks and constraints .................................................................................................... 13 

4.4 Environmental aspects ............................................................................................................................... 13 

4.4.1 General.............................................................................................................................................................. 13 

4.4.2 Influence on groundwater ......................................................................................................................... 13 

4.4.3 Environmental impact due to construction works ........................................................................... 14 

5 System description ....................................................................................................................................... 15 

5.1 General.............................................................................................................................................................. 15 

5.2 Borehole heat exchanger ........................................................................................................................... 15 

5.3 Horizontal piping .......................................................................................................................................... 17 

5.4 Manifolds ......................................................................................................................................................... 17 

STN EN 17522: 2023                              Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



EN 17522:2023 (E) 

3 

5.5 Thermal plant ................................................................................................................................................ 18 

6 Materials .......................................................................................................................................................... 18 

6.1 General properties ....................................................................................................................................... 18 

6.2 Materials .......................................................................................................................................................... 18 

6.2.1 Polymeric materials .................................................................................................................................... 18 

6.2.2 Connection methods .................................................................................................................................... 20 

6.2.3 Metallic materials ......................................................................................................................................... 21 

6.3 Heat transfer fluid ........................................................................................................................................ 21 

6.4 Backfilling materials ................................................................................................................................... 22 

6.4.1 General ............................................................................................................................................................. 22 

6.4.2 Grouting material ......................................................................................................................................... 22 

6.4.3 Other backfilling materials requirements .......................................................................................... 23 

6.5 Component selection criteria ................................................................................................................... 23 

6.5.1 General ............................................................................................................................................................. 23 

6.5.2 BHE loops ......................................................................................................................................................... 23 

6.5.3 Horizontal pipes ............................................................................................................................................ 24 

6.5.4 Manifolds ......................................................................................................................................................... 24 

6.5.5 Heat transfer fluid ........................................................................................................................................ 24 

7 Design ............................................................................................................................................................... 24 

7.1 Steps of design ............................................................................................................................................... 24 

7.2 Sizing ................................................................................................................................................................. 25 

7.2.1 General ............................................................................................................................................................. 25 

7.2.2 General methodology .................................................................................................................................. 26 

7.2.3 Thermal properties of the ground .......................................................................................................... 29 

7.2.4 Thermal Response Test (TRT) ................................................................................................................. 30 

7.2.5 Calculation and modelling procedure ................................................................................................... 37 

7.2.6 Simulation ....................................................................................................................................................... 38 

7.2.7 Hydraulic design ........................................................................................................................................... 39 

STN EN 17522: 2023                              Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



EN 17522:2023 (E) 

4 

8 Construction ................................................................................................................................................... 40 

8.1 General.............................................................................................................................................................. 40 

8.2 Site preparation and planning ................................................................................................................. 40 

8.3 Drilling .............................................................................................................................................................. 41 

8.3.1 General.............................................................................................................................................................. 41 

8.3.2 Drilling diameter .......................................................................................................................................... 41 

8.3.3 Drilling fluid .................................................................................................................................................... 41 

8.3.4 Monitoring and documentation of the drilling process .................................................................. 41 

8.4 Borehole heat exchanger loop ................................................................................................................. 42 

8.5 Borehole heat exchanger loop installation ......................................................................................... 42 

8.6 Backfilling and grouting procedure ....................................................................................................... 43 

8.6.1 General.............................................................................................................................................................. 43 

8.6.2 Grouting procedure ...................................................................................................................................... 43 

8.6.3 Other backfilling procedure...................................................................................................................... 44 

8.7 Horizontal piping .......................................................................................................................................... 44 

8.8 Testing and checking of BHE – Leakage, flow, grouting, geophysical measurements ......... 45 

8.9 Manifolds ......................................................................................................................................................... 45 

9 Start-up ............................................................................................................................................................. 46 

9.1 General.............................................................................................................................................................. 46 

9.2 Heat transfer fluid ........................................................................................................................................ 46 

9.3 Filling of the system ..................................................................................................................................... 46 

9.4 Drying of new buildings .............................................................................................................................. 46 

9.5 Commissioning .............................................................................................................................................. 46 

9.6 Documentation .............................................................................................................................................. 47 

10 Operation, monitoring and maintenance ............................................................................................. 47 

10.1 Operation ......................................................................................................................................................... 47 

10.2 Monitoring ....................................................................................................................................................... 47 

10.2.1 General.............................................................................................................................................................. 47 

STN EN 17522: 2023 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



EN 17522:2023 (E) 

5 

10.2.2 Temperature .................................................................................................................................................. 48 

10.2.3 Pressure ........................................................................................................................................................... 48 

10.2.4 Flow rate .......................................................................................................................................................... 48 

10.3 Maintenance ................................................................................................................................................... 48 

11 Renovation ...................................................................................................................................................... 49 

12 Decommissioning ......................................................................................................................................... 49 

12.1 General ............................................................................................................................................................. 49 

12.2 Heat transfer fluid ........................................................................................................................................ 49 

12.3 Borehole heat exchangers ......................................................................................................................... 49 

12.3.1 Backfilled boreholes .................................................................................................................................... 49 

12.4 Horizontal pipes ............................................................................................................................................ 50 

12.5 Documentation .............................................................................................................................................. 50 

Annex A (informative)  Insulation of horizontal piping .................................................................................. 51 

Annex B (informative)  Example simulation time ............................................................................................. 52 

B.1 General ............................................................................................................................................................. 52 

B.2 Single house, unbalanced energy design.............................................................................................. 52 

B.3 Field of 30 houses with an unbalanced design ................................................................................... 53 

B.4 Field with 400 houses with an unbalanced design ........................................................................... 54 

B.5 Conclusion ....................................................................................................................................................... 54 

Annex C (informative)  Commissioning checklist ............................................................................................. 55 

Annex D (informative)  Examples of thermal conductivity and volumetric - heat capacity of the 
underground .................................................................................................................................................. 57 

Annex E (informative)  Main drilling methods ................................................................................................... 59 

Bibliography ................................................................................................................................................................. 61 

STN EN 17522: 2023 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



EN 17522:2023 (E) 

6 

European foreword 

This document (EN 17522:2023) has been prepared by Technical Committee CEN/TC 451 “Water wells 
and borehole heat exchangers”, the secretariat of which is held by AFNOR. 

This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by October 2023, and conflicting national standards shall 
be withdrawn at the latest by October 2023. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN shall not be held responsible for identifying any or all such patent rights. 

Any feedback and questions on this document should be directed to the users’ national standards body. 
A complete listing of these bodies can be found on the CEN website. 

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, 
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, 
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North 
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Türkiye and the United 
Kingdom. 
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1 Scope 

This document covers standardization in the field of geological and environmental aspects, design, 
construction, operation, monitoring, maintenance and decommissioning of grouted borehole heat 
exchangers for uses in geothermal energy systems. 

This document is only applicable for backfilled and grouted boreholes, it is not applicable for 
groundwater-filled boreholes. 

Direct expansion and thermal syphon techniques are excluded from this document. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies. 

EN 1057, Copper and copper alloys — Seamless, round copper tubes for water and gas in sanitary and 
heating applications 

EN 1254-2, Copper and copper alloys —Plumbing fittings — Part 2: Compression fittings for use with copper 
tubes 

EN 1254-3, Copper and copper alloys — Plumbing fittings — Part 3: Compression fittings for use with 
plastics and multilayer pipes 

EN 1254-7, Copper and copper alloys — Plumbing fittings — Part 7: Press fittings for use with metallic tubes 

EN 1254-8, Copper and copper alloys — Plumbing fittings — Part 8: Press fittings for use with plastics and 
multilayer pipes 

EN 1965-2, Structural adhesives — Corrosion — Part 2: Determination and classification of corrosion to a 
brass substrate 

EN 10216-5, Seamless steel tubes for pressure purposes — Technical delivery conditions — Part 5: Stainless 
steel tubes 

EN 12201-1:2011, Plastics piping systems for water supply, and for drainage and sewerage under pressure 
— Polyethylene (PE) — Part 1: General 

EN 12201-2, Plastics piping systems for water supply, and for drainage and sewerage under pressure — 
Polyethylene (PE) — Part 2: Pipes 

EN 12201-3, Plastics piping systems for water supply, and for drainage and sewerage under pressure — 
Polyethylene (PE) — Part 3: Fittings 

EN 12201-5, Plastics piping systems for water supply, and for drainage and sewerage under pressure — 
Polyethylene (PE) — Part 5: Fitness for purpose of the system 

EN 12449, Copper and copper alloys — Seamless, round tubes for general purposes 

EN ISO 15875-1, Plastics piping systems for hot and cold water installations — Crosslinked polyethylene 
(PE-X) — Part 1: General (ISO 15875-1) 
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EN ISO 15494, Plastics piping systems for industrial applications — Polybutene (PB), polyethylene (PE), 
polyethylene of raised temperature resistance (PE-RT), crosslinked polyethylene (PE-X), polypropylene (PP) 
— Metric series for specifications for components and the system (ISO 15494) 

EN ISO 22391-1, Plastics piping systems for hot and cold water installations — Polyethylene of raised 
temperature resistance (PE-RT) — Part 1: General (ISO 22391-1) 

EN 12168, Copper and copper alloys — Hollow rod for free machining purposes 

EN ISO 1127, Stainless steel tubes — Dimensions, tolerances and conventional masses per unit length (ISO 
1127) 
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