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ROYAL DECREE AMENDING THE TECHNICAL BUILDING CODE ADOPTED BY ROYAL DECREE 314/2006 OF 17 MARCH 2006 



Law 38/1999 of 5 November 1999 on building regulations defines the Technical Building Code [Código Técnico de la Edificación – CTE] as the regulatory framework that lays down the basic quality requirements for buildings and their installations and that allows for the fulfilment of the basic requirements laid down in its Article 3. The CTE referred to in this law was approved by Royal Decree 314/2006 of 17 March 2006.
The basic documents that make up Part II of the CTE set out and, where appropriate, quantify the basic requirements laid down in Part I through the setting of performance target levels or limits or other parameters. Specifically, basic documents DB-HE ‘Energy Saving’ and DB-HS ‘Health’ specify and quantify the energy performance and health requirements, respectively, applicable to new buildings and the works to be carried out on existing buildings. 
The building energy efficiency requirements set out in Articles 4, 5 and 6 of Directive 2002/91/EC of the European Parliament and of the Council of 16 December 2002 on the energy performance of buildings were transposed in Royal Decree 314/2006 of 17 March 2006 and are included in the Basic Document on Energy Saving. Directive 2010/31/EU of the European Parliament and of the Council of 19 May 2010 on the energy performance of buildings was subsequently approved, which amended and reworded Directive 2002/91/EC of the European Parliament and of the Council of 16 December 2002 on the energy performance of buildings, resulting in the updating of basic document DB-HE ‘Energy Saving’ through Order FOM/1635/2013 of 10 September 2013, subsequently amended by Order FOM/588/2017 of 15 June 2017, to finish adapting its content to the aforesaid Directive. Directive 2010/31/EU of the European Parliament and of the Council of 19 May 2010 on the energy performance of buildings was amended by Directive (EU) 2018/844 of the European Parliament and of the Council of 30 May 2018 amending Directive 2010/31/EU on the energy performance of buildings, and by Directive 2012/27/EU of the European Parliament and of the Council of 25 October 2012 on energy efficiency. This Royal Decree does not transpose Directive (EU) 2018/844 of the European Parliament and of the Council of 30 May 2018. 
Directive 2010/31/EU of the European Parliament and of the Council of 19 May 2010 on the energy performance of buildings requires that the minimum energy efficiency requirements be revised and updated at least every five years to keep them in line with technological advancements in the building industry. Hence the need for this new revision of Basic Document DB-HE ‘Energy Saving’. This revision introduces amendments to the structure of the basic requirements to adapt them to European legislation, revising the minimum energy efficiency levels applicable to buildings and updating the definition of nearly-zero energy buildings. 
Meanwhile, on 5 December 2013, Council Directive 2013/59/EURATOM of 5 December 2013 laying down basic safety standards for protection against the dangers arising from exposure to ionising radiation was approved, and Directives 89/618/Euratom, 90/641/Euratom, 96/29/Euratom, 97/43/Euratom and 2003/122/Euratom were repealed. 
This Directive requires that Member States establish national reference levels for radon concentrations in enclosed areas and adopt appropriate measures to limit radon penetration in buildings. 
As a result, and in partial transposition of this Directive, this Royal Decree introduces a new basic health requirement HS6 to protect against radon gas, for which all buildings located in urban areas found to carry a significant level of risk must now have adequate means to mitigate their foreseeable internal risk of exposure to radon from the ground. This basic requirement is implemented through the inclusion of a new section in basic document DB-HS ‘Health’, defining and quantifying the requirement and laying down criteria for verifying and documenting its fulfilment.
Similarly, taking into account the potential effects on the building's exterior enclosures deriving from the regulatory increase in new energy efficiency requirements, several amendments have been made to basic document DB-HS “Fire Safety” to adequately mitigate the risk of fire spreading across the exterior of the building.
Finally, this Royal Decree also includes an update to the regulatory references in several of the CTE Basic Documents.
This Royal Decree complies with the principles of necessity, effectiveness, proportionality, legal certainty, transparency and efficiency laid down in Article 129 of Law 39/2015 of 1 October 2015 on common administrative procedures for public administrations. With regard to the principles of necessity and effectiveness, this regulation meets the obligation to transpose the European directives into national law and is in line with public interest objectives, such as controlling the risk of exposure to high levels of radon for building users and reducing energy consumption in buildings while limiting user vulnerability. All of this will provide better personal safety and living conditions, social well-being and environmental protection. This regulation is also in line with the principle of proportionality, given that it provides the necessary and sufficient means to implement the legal mandates given in the indicated provisions, but does not include an innovation that may be unnecessary or go beyond what is legally required, nor does it entail any restriction on the rights of citizens. This regulation meets the principle of legal certainty because it was developed according to the procedures defined in Government Law 50/1997 of 27 November 1997 and the principle of transparency because it clearly identifies its purpose and its publicly accessible explanatory memorandum explains its contents in full. Finally, it also meets the principle of efficiency because it does not impose any administrative burden.
This general provision has been subjected to the procedure for the provision of information in the field of technical regulations and of rules on Information Society services, laid down in Directive (EU) 2015/1535 of the European Parliament and of the Council of 9 September 2015, and in Royal Decree 1337/1999 of 31 July 1999.
Pursuant to the above, at the proposal of the Minister for Development, in agreement with the Council of State, and following deliberation by the Council of Ministers at its meeting held on        ,

I HEREBY DECREE:

Sole article. Amendment of the Technical Building Code (CTE) approved by Royal Decree 314/2006 of 17 March 2006. 
Royal Decree 314/2006 of 17 March 2006 approving the Technical Building Code (CTE) is amended as follows:
One. Part I of the Technical Building Code is amended in the following terms:
In Chapter 3, Article 13(3), the following text is introduced at the end:
‘13.6 Basic requirement HS 6: Protection against exposure to radon.
Buildings shall have adequate means to limit the foreseeable risk of exposure to radon from the ground in enclosed spaces.’
In Chapter 3, Article 15 is drafted as follows:
‘Article 15. Basic energy-saving requirements (HE)
1.	The objective of the basic ‘Energy saving’ obligation is to achieve rational use of the energy required for use of the buildings, thus reducing consumption to sustainable limits and also ensuring that some of this energy comes from renewable sources, based on characteristics of its design, construction, use and maintenance.
2.	To achieve this objective, buildings shall be designed, built, used and maintained in such a way as to ensure compliance with the basic requirements set out in the subsections below.
3.	The Basic Document ‘DB-HE Energy-Saving’ specifies objective parameters and procedures to be followed to ensure compliance with the basic requirements and attainment of the minimum quality levels related to the basic energy-saving regulations.
15.1. Basic requirement HE 0: Limiting energy consumption.
The energy consumption of buildings shall be limited according to their climate zone, use and, for existing buildings, the scope of the works. Energy consumption shall be satisfied largely through the use of energy deriving from renewable sources.
15.2. Basic requirement HE 1: Conditions for controlling energy demand
Buildings shall have a thermal envelope with characteristics that limit the primary energy needs to achieve thermal comfort according to the climate zone of the building, summer and winter patterns, the use of the building and, for existing buildings, the scope of the works.
The components of the thermal envelope shall have such characteristics, based on the climate zone, that they prevent decompensation in the thermal quality of the different habitable spaces. Likewise, the characteristics of the interior partitions shall limit the heat transfer between units used for different purposes and between usage units and shared areas of the building.
Risks arising from processes that significantly reduce the thermal efficiency or service life of components of the thermal envelope, such as condensation, shall also be limited.
15.3. Basic requirement HE 2: Conditions of heating installations
Heating installations in buildings shall be suitable to achieve thermal comfort for their occupants. This requirement is currently provided for in the prevailing Regulations on Thermal Installations in Buildings (RITE), and application thereof shall be defined in the building design.
15.4. Basic requirement HE 3: Conditions of lighting installations
Buildings shall have energy-efficient lighting installations suited to the needs of their users, control systems enabling lighting use to be adjusted in consideration of actual occupation of the area, and adjustment systems to optimise the use of natural light in areas that satisfy certain conditions.
15.5. Basic requirement HE 4: Minimum contribution of renewable energy to cover domestic hot water demand
Buildings shall largely meet their DHW or indoor pool heating needs with energy from renewable sources or renewable cogeneration processes, or with energy generated in the building itself or from a connection to a district heating system.
15.6. Basic requirement HE 5: Minimum electricity generation
Buildings with high electricity consumption shall incorporate systems for generating electricity from renewable sources for internal use or for supplying to the grid.’
The following amendments are made to the Table of contents: 
a) An additional subsection is included in the reference to Article 13, which is worded as follows:
‘13.6. Basic requirement HS 6: Protection against exposure to radon’ 
b) The reference to Article 15 is drafted as follows: 
“Article 15. Basic energy-saving requirements (HE)
15(1)	Basic requirement HE 0: Limiting energy consumption
15(2)	Basic requirement HE 1: Conditions for controlling energy demand 
15(3)	Basic requirement HE 2: Conditions of heating installations 
15(4)	Basic requirement HE 3: Conditions of lighting installations
15(5)	Basic requirement HE 4: Minimum contribution of renewable energy to cover domestic hot water demand
15(6)	Basic requirement HE 5: Minimum electricity generation”
In Annex III ‘Terminology’, the definition of ‘Energy demand’ is reworded as follows:
‘Energy demand:
Useful energy to be provided by the technical systems to maintain regulatory conditions inside the building. This may be divided into demand for heating, cooling, domestic hot water (DHW), ventilation and humidity and lighting control, and is expressed in kW h/m2·year.”
Two. The Basic Document DB-HE ‘Energy Saving’ from Part II of the Technical Building Code (CTE) is replaced with the one attached as Annex I to this Royal Decree.
Three. The Basic Document DB-HS ‘Health’ from Part II of the Technical Building Code (CTE) is amended to incorporate section HS 6, which is included as Annex II to this Royal Decree.
The following amendments are also introduced into this basic document DB-HS:
a) In the first part of subsection “I Purpose”, in the sentence “The sections of this DB correspond to basic requirements HS 1 to HS 5”, “HS 5” should be replaced with “HS 6”.
b) The table of contents is amended to incorporate the reference to the new HS 6, adding the following text:
“Section HS 6 Protection against exposure to radon 
1 Scope 
2 Characterisation and quantification of the requirement 
3 Checking and demonstrating compliance with the requirement 
3.1 Protective barrier 
3.2 Ventilated containment space 
3.3 Depressurisation of the ground 
4 Construction products 
4.1 Mandatory product characteristics 
4.2 Controlling on-site acceptance of products 
5 Construction 
5.1 Implementation 
5.2 Project oversight 
5.3 Inspection of completed work 
6 Maintenance and preservation 
Appendix A Terminology 
Appendix B Classification of municipalities based on radon potential
Appendix C Determination of average annual levels of radon in the air in the habitable spaces of a building’
Four. Basic Document DB-SI ‘Fire Safety’ included in Part II of the Technical Building Code is amended as follows: 
In Section SI 1 Interior propagation, subparagraph 3 Hidden spaces. Passage of installations through fire compartmentalisation elements’, point 2 is removed.
In Section SI 2 Exterior propagation, subsection 1 ‘Dividing walls and façades’, the following amendments are introduced: 
a) point 4 is drafted as follows:
‘4.	The Reaction to fire class of façade construction systems that occupy more than 10% of the surface area shall be as follows, based on the total height of the façade:
- D-s3,d0 on façades up to 10 m high;
- C-s3,d0 on façades up to 18 m high;
- B-s3,d0 on façades higher than 18 m.
This classification must be considered as the final used condition of the construction system, including all materials that make up layers contained in the interior of the façade solution and which are not protected by a layer that is at least EI30.’
b) Two new points (5 and 6) are added, which are drafted as follows:
‘5.	Insulation systems situated inside ventilated chambers must have at least the following reaction to fire class, based on the total height of the façade: 
- D-s3,d0 on façades up to 10 m high;
- B-s3,d0 on façades up to 28 m high;
- A2-s3,d0 on façades higher than 28 m.
The vertical development of ventilated façade chambers in continuity with fire resistant slabs that separate fire sectors must be limited. The conclusion of E 30 barriers may be considered as a valid procedure for limiting such vertical development.”
‘6.	For façades 18 m high or less whose lower level is accessible to the public from the exterior grade or from a roof, the reaction to fire class of the construction systems mentioned in subsection 4 and of those situated inside the ventilated chambers, where applicable, must be at least B-s3,d0 up to a height of at least 3.5 m.’
Five.	In Basic Document DB-SE ‘Structural Safety’, the legislative references indicated are updated as follows:
- In the Introduction, Part III General criteria of application, the paragraph: ‘When a regulatory provision is cited in this DB, reference is to be made to the version in force at the time of application. When a UNE, UNE-EN or UNE-EN ISO standard is cited, reference is to be made to the version indicated, even if a subsequent version exists, except for UNE standards corresponding to EN or EN ISO standards whose reference has been published in the Official Journal of the European Union within the framework of application of Council Directive 89/106/EEC on construction products, in which case the citation must be for the version of said reference’ is replaced with the following paragraphs: 
‘When a regulatory provision is cited in this DB, reference is to be made to the version in force at the time of application. When a UNE, UNE-EN or UNE-EN ISO standard is cited, reference is to be made to the version indicated, even if a subsequent version exists, except in cases of harmonised UNE EN standards that transpose EN standards whose references were published in the Official Journal of the European Union within the framework of application of Regulation (EU) No 305/2011 of the European Parliament and of the Council of 9 March 2011 laying down harmonised conditions for the marketing of construction products and repealing Council Directive 89/106/EEC, in which case the citation shall be for the last Commission Communication that includes said reference. In cases of standards on test methods referenced in the harmonised standards, the version included in the harmonised UNE EN standards listed above shall apply.
The standards specified in this Basic Document may be replaced by others used by any other EU Member State or party to the Agreement on the European Economic Area or any country party to a customs Association Agreement with the European Union, as long as they are demonstrated to have equivalent technical specifications.’
Six.	In Basic Document DB-SE-C ‘Structural Safety. Foundations’, the legislative references indicated are updated as follows:
- In Subsection 2.4.3.1, Table 2.4, the reference ‘UNE 22-381-93’ is replaced by ‘UNE 22381:1993’.
- In Subsection 3.2.6, point 12, the reference “UNE 80303:96” is replaced by “UNE 80303-1:2017”.
- In Subsection 5.4.1.1, point 12, the reference “UNE-EN 1536:2000” is replaced by "UNE-EN 1536:2011+A1:2016".
- In Subsection 5.4.1.2, point 1, the reference “UNE-EN 12699:2001” is replaced by "UNE-EN 12699:2016".
- In Subsection 5.4.2.1, points 3 and 5, the reference “UNE-EN 1536:2000” is replaced by "UNE-EN 1536:2011+A1:2016".
- In Subsection 6.3.2.4.3, point 3, the reference “UNE-EN 1537:2001” is replaced by "UNE-EN 1537:2015".
- In Subsection 6.4.1.2, the reference “UNE-EN 1538:2000” is replaced by "UNE-EN 1538:2011+A1:2016".
- In Subsection 6.4.1.2.3.1, point 4, the reference “UNE-EN 1538:2000” is replaced by “UNE-EN 1538:2011+A1:2016”.
- In Subsection 9.2, point 1, the reference “UNE-EN 1537:2001” is replaced by “UNE-EN 1537:2015”.
- In Subsection 9.4, point 1, the reference ‘UNE-EN 1537:2001’ is replaced by ‘UNE-EN 1537:2015’.
- In Subsection C.4, point 1, the reference ‘ASTM: G 57-78’ is replaced by ‘UNE 83988-2:2014’.
- In Subsection C.4, point 4, the reference ‘ASTM: D 4428’ is replaced by ‘ASTM: D 4428/D4428M-14’.
- In Subsection D.1, Table D.6, the reference ‘UNE 103804:1993’ is replaced by ‘UNE-EN ISO 22476-12:2010’, the reference ‘UNE 103802:1998’ is replaced by ‘UNE-EN ISO 22476-2:2008’ and the reference ‘UNE 103801:1994’ is replaced by ‘UNE-EN ISO 22476-2:2008’.
- In Subsection D.1, Table D.7, the reference “UNE 103800:1992” is replaced by “UNE-EN ISO 22476-3:2006” and the reference “ENV-199-3” is replaced by “UNE-ENV 1997-3:2002”.
- In Subsection D.1, Table D.18, the reference ‘UNE 103300:1993’ is replaced by ‘UNE-EN ISO 17892-1:2015’, the reference ‘UNE 103202:1995’ is replaced by ‘UNE 103202:2019’, the reference ‘UNE 103204:1993’ is replaced by ‘UNE 103204:2019’, the reference ‘UNE 103302:1994’ is replaced by ‘UNE EN ISO 17892-3:2018’, the reference ‘UNE 103402 :1998’ is replaced by ‘UNE-EN ISO 17892-9:2019’ and the reference ‘NLT254 :1999’ is replaced by ‘UNE 103406:2006’.
- In Subsection D.1, Table D.19, the reference ‘UNE 22-950 Part 1:1990’ is replaced by ‘UNE 22950-1:1990’, the reference ‘UNE 22-950 Part 2:1990’ is replaced by ‘UNE 22950-2:1990’ and the reference ‘NLT 225:1996’ is replaced by ‘UNE 146510:2008’. 
- Annex G Reference standards is replaced by:
“Annex G. Reference standards
This annex provides the full references for the standards cited in the text of DB-SE-C. This annex designates these standards with an asterisk. In addition, for information purposes, it lists other standards related to application of DB-SE-C.
[bookmark: _Toc39158106]UNE standards
*UNE 22381:1993	Control of vibrations produced by blasting.
*UNE 22950-1:1990	Mechanical properties of rocks. Strength testing. Part 1: Resistance to uniaxial compression.
*UNE 22950-2:1990	Mechanical properties of rocks. Strength testing. Part 2: Tensile strength. Indirect determination (Brazilian test). 
*UNE 80303-1:2017 	Cements with additional characteristics. Part 1: Sulphate-resistant cements. 
UNE 80303-2:2017 	Cements with additional characteristics. Part 2: Sea-water resistant cements.
*UNE 83988-2:2014	Concrete durability. Test methods. Determination of electrical resistivity. Part 2: Four points or Wenner method.
*UNE 103101:1995	Particle size analysis of a soil by screening.
*UNE 103102:1995	Particle size analysis of a fine soil by sedimentation. Densimetry method.
*UNE 103103:1994	Determination of the liquid limit of a soil by the Casagrande apparatus method.
*UNE 103104:1993	Test for plastic limit of a soil.
*UNE 103108:1996	Determination of shrinkage characteristics in a soil.
*UNE 103200:1993	Determination of carbonate content in soils. 
*UNE 103202:2019	Qualitative determination of soluble sulphate content in groundwater. 
*UNE 103204:2009	Organic matter content of a soil by the potassium permanganate method. 
*UNE 103301:1994	Determination of a soil density. Method of balance with water bath.
*UNE 103400:1993	Simple compression rupture test in soil test specimens.
*UNE 103401:1998	Determination of the shear strength of a soil with the direct shear box.
*UNE 103405:1994	Geotechnics. One-dimensional consolidation test in an edometric cell. 
*UNE 103406:2006	Collapse test in soils.
*UNE 103500:1994	Geotechnics. Compaction test. Standard proctor.
*UNE 103501:1994	Geotechnics. Compaction test. Modified Proctor.
*UNE 103600:1996 	Determination of expansivity in a soil in the Lambe apparatus.
*UNE 103601:1996	Test for free swelling of soils in oedometer device.
*UNE 103602:1996	Test method for one-dimensional swell pressure of a soil in consolidometer.
*UNE 146510:2018	Stability of aggregates and rock fragments against water immersion effects and wet-dry cycles.
UNE EN 197-1:2011	Cement. Part 1: Composition, specifications and conformity criteria for common cements.
*UNE EN 1536:2011+A1:2016	Execution of special geotechnical work. Bored piles.
*UNE EN 1537:2015	Execution of special geotechnical works. Ground anchors.
*UNE EN 1538:2011+A1:2016	Execution of special geotechnical work. Diaphragm walls.
*UNE EN 12699:2016	Execution of special geotechnical works. Displacement piles.
*UNE EN ISO 17892-1:2015	Geotechnical investigation and testing. Laboratory testing of soil. Part 1: Determination of water content.
*UNE EN ISO 17892-3:2018	Geotechnical investigation and testing. Laboratory testing of soil. Part 3: Determination of particle density.
*UNE EN ISO 17892-9:2019	Geotechnical investigation and testing. Laboratory testing of soil. Part 9: Consolidated triaxial compression tests on water.
*UNE EN ISO 22476-2:2008	Geotechnical investigation and testing. Field testing. Part 2: Dynamic probing (+UNE EN ISO 22476-2:2008/A1:2014)
*UNE EN ISO 22476-3:2008	Geotechnical investigation and testing - Field testing - Part 3: Standard penetration test (+UNE EN ISO 22476-3:2008/A1:2014)
*UNE EN ISO 22476-12:2010	Geotechnical investigation and testing. Field testing. Part 12: Mechanical cone penetration test (CPTM).
*UNE ENV 1997-3:2002	Eurocode 7. Geotechnical design. Design assisted by field testing.
ASTM standards
*ASTM: D 4428/D4428M-14 	Standard Test Methods for Crosshole Seismic Testing.
NLT standards
*NLT 251:1996	Determination of the durability of the crumbling of soft rocks.’
Seven. In Basic Document DB-SE-F ‘Structural Safety. Factory’ the legislative references indicated are updated as follows:
- In Subsection 4.4, point 1, the reference ‘UNE ENV 10080:1996’ is replaced by “UNE-EN 10080:2006’, the reference ‘UNE EN 10088’ is replaced by ‘UNE-EN 10088-1:2015’ and the reference ‘UNE EN 845-3:2001’ is replaced by ‘UNE-EN 845-3:2014’.
- In Subsection 4.6.2, point 1, the reference “UNE EN 1052, Parts 1 to 4 (1999, 2000, 2003 and 2001, respectively)” are replaced by “UNE-EN 1052-1:1999, UNE-EN 1052-2:2000, UNE-EN 1052-3:2003 and UNE-EN 1052-4:2001”.
-	In Subsection 7.3.1.1, point 5, the reference “UNE EN 845–1:2001” is replaced by “UNE EN 845-1:2014”.
- In Subsection 7.3.2.3, point 2, the reference ‘UNE EN 845-3:2006’ is replaced by ‘UNE-EN 845-3:2014’.
- In Subsection 8.1.1, point 3, the reference “UNE EN 772-1:2002” is replaced by “UNE-EN 772-1:2011+A1:2016” and, in point 7, the reference “EN 772-1:2002” is replaced by “UNE-EN 772-1:2011+A1:2016”.
- In Subsection 8.2, point 1, the reference “EN 1052-1” is replaced by “UNE-EN 1052-1:1999”
- In Annex C, point 3, the reference “EN 771-3” is replaced by “UNE-EN 771-3:2011+A1:2016”, the reference “UNE EN 771-4:2000” is replaced by “UNE-EN 771-4:2011+A1:2016”, the reference “EN 771-1” is replaced by “UNE-EN 771-1:2011+A1:2016” and the reference “UNE EN 771-2:2000” is replaced by “UNE-EN 771-2:2011+A1:2016”
- In Annex C, point 5(c), the reference “EN 772-1” is replaced by “UNE-EN 772-1:2011+A1:2016”.
- Annex H Reference standards is replaced by:
“Annex H. Reference standards
This annex provides the full references for the standards cited in the text of DB-SE-F. This annex designates these standards with an asterisk. In addition, for information purposes, it lists other standards related to application of DB-SE-F.
*UNE EN 771-1:2011+A1:2016	Specification for masonry units. Part 1: Clay masonry units. 
*UNE EN 771-2:2011+A1:2016	Specification for masonry units. Part 2: Calcium silicate masonry units. 
*UNE EN 771-3:2011+A1:2016	Specification for masonry units - Part 3: Aggregate concrete masonry units (Dense and lightweight aggregates).
*UNE EN 771-4:2011+A1:2016	Specification for masonry units - Part 4: Autoclaved aerated concrete masonry units.
UNE EN 771-5:2011+A1:2016	Specification for masonry units - Part 5: Manufactured stone masonry units.
UNE-EN 771-6:2012+A1:2016	Specification for masonry units. Part 6: Natural stone masonry units.
*UNE EN 772-1:2011+A1:2016	Methods of test for masonry units. Part 1: Determination of compressive strength.
*UNE EN 845-1:2014	Specification for ancillary components for masonry. Part 1: Wall ties, tension straps, hangers and brackets.
*UNE EN 845-3:2014	Specification for ancillary components for masonry. Part 3: Bed joint reinforcement of steel meshwork.
UNE EN 846-2:2001	Methods of test for ancillary components for masonry. Part 2: Determination of bond strength of prefabricated bed joint reinforcement in mortar joints.
UNE EN 846-5:2013	Methods of test for ancillary components for masonry. Part 5: Determination of tensile and compressive load capacity and load displacement characteristics of wall ties (couple test).
UNE EN 846-6:2015	Methods of test for ancillary components for masonry. Part 6: Determination of tensile and compressive load capacity and load displacement characteristics of wall ties (single end test).
UNE EN 998-2:2018	 Specification for mortar for masonry. Part 2: Masonry mortar.
*UNE EN 1015-11:2000	Methods of test for mortar for masonry. Part 11: Determination of flexural and compressive strength of hardened mortar (+UNE-EN 1015-11:2000/A1:2007).
*UNE EN 1052-1:1999	Methods of test for masonry. Part 1: Determination of compressive strength.
*UNE EN 1052-2:2000	Methods of test for masonry. Part 2: Determination of flexural strength.
*UNE EN 1052-3:2003	Methods of test for masonry. Part 3: Determination of initial shear strength (+UNE-EN 1052-3:2003/A1:2008).
*UNE EN 1052-4:2001	Methods of test for masonry - Part 4: Determination of shear strength including damp proof course.
*UNE EN 10080:2006	Steel for the reinforcement of concrete. Weldable reinforcing steel. General.
*UNE EN 10088-1:2015	Stainless steels - Part 1: List of stainless steels. 
UNE EN 10088-2:2015	Stainless steels - Part 2: Technical delivery conditions for sheet/plate and strip of corrosion resisting steels for general purposes.
UNE EN 10088-3:2015	Stainless steels. Part 3: Technical delivery conditions for semi-finished products, bars, rods, wire, sections and bright products of corrosion resisting steels for general purposes.
Eight.	In basic document DB-SE-M “Structural Safety. Wood”, the legislative references indicated are updated as follows:
- In Subsection 2.2.1.2, point 3(a), the reference “UNE EN 14374” is replaced by “UNE-EN 14374:2005”.
- In Subsection 2.2.3, Table 2.4 , the reference “UNE EN 636” is replaced by “UNE-EN 636:2012+A1:2015”, the reference “UNE-EN 300” is replaced by “UNE-EN 300:2007”, the reference “UNE-EN 312” is replaced by “UNE-EN 312:2010”, the reference “UNE EN 622-2” is replaced by “UNE-EN 622-2:2004”, the reference “UNE EN 622-3” is replaced by “UNE-EN 622-3:2005”, the reference “UNE EN 622-5” is replaced by “UNE-EN 622-5:2010”, the reference “UNE-EN 14279” is replaced by “UNE-EN 14279:2007+A1:2009”, the reference “UNE-EN 14081-1” is replaced by “UNE-EN 14081-1:2016”, the reference “UNE-EN 14080” is replaced by “UNE-EN 14080:2013” and the reference “UNE-EN 14374” is replaced by “UNE-EN 14374:2005”.
-	In Subsection 3.2.1.3, Table 3.1, the reference “UNE EN 351-1” is replaced by “UNE-EN 351-1:2008” and the reference “UNE-EN 350-2” is replaced by “UNE-EN 350:2016”.
- In Subsection 3.2.3, point 5, the reference “UNE-EN 350” is replaced by “UNE-EN 350:2016”.
- In Subsection 4.2.1, point 3, the reference “UNE-ENV 387” is replaced by “UNE-EN 14080:2013”.
- In Subsection 4.5.2, point 2, the reference ‘UNE EN 301’ is replaced by ‘UNE EN 301:2018’.
- In Subsection 4.5.3, point 1, the reference “UNE-EN 301” is replaced by “UNE-EN 301:2018”.
- In Subsection 6.1.8, point 2, the reference “EN 13986” is replaced by “UNE-EN 13986:2006+A1:2015” and the reference “EN 14374” is replaced by “UNE-EN 14374:2005”.
- In Subsection 7.1, Table 7.1, the reference “UNE EN 636” is replaced by “UNE-EN 636:2012+A1:2015”, the reference “UNE-EN 300” is replaced by “UNE-EN 300:2007”, the reference “UNE-EN 312” is replaced by “UNE-EN 312:2010”, the reference “UNE EN 622-2” is replaced by “UNE-EN 622-2:2004”, the reference “UNE EN 622-3” is replaced by “UNE-EN 622-3:2005”, the reference “UNE EN 622-5” is replaced by “UNE-EN 622-5:2010” and the reference “UNE EN 622-4” is replaced by “UNE-EN 622-4:2010”.
-	In Subsection 7.2, point 1, the reference “UNE EN 26891” is replaced by “UNE-EN 26891:1992”.
- In Subsection 7.2, point 2, the reference ‘UNE EN 13271’ is replaced by ‘UNE-EN 13271:2002’.
-	In Subsection 7.2, Table 7.2, the reference “UNE EN 26891” is replaced by “UNE-EN 26891:1992” and the reference “UNE EN 912” is replaced by “UNE-EN 912:2011”.
- In Subsection 8.2.1, point 1, the reference “UNE EN 1380” is replaced by “UNE-EN 1380:2009”, the reference “UNE EN 1381” is replaced by “UNE-EN 1381:2016”, the reference “UNE EN 26891” is replaced by “UNE-EN 26891:1992” and the reference “UNE EN 28970” is replaced by “UNE-EN ISO 8970:2010”.
-	In Subsection 8.3.1.1, point 5, the reference “EN 383” is replaced by “UNE-EN 383:2007” and the reference “UNE EN 14358” is replaced by “UNE-EN 14358:2016”.
-	In Subsection 8.3.1.1, point 6, the reference “UNE EN 409” is replaced by “UNE-EN 409:2009” and the reference “UNE EN 14358” is replaced by “UNE-EN 14358:2016”.
- In Subsection 8.3.1.2, point 7, the reference “UNE ENV-1995” is replaced by "UNE-EN 1995-1-1:2016".
- In Subsection 8.3.2.1.2, point 4(b), the reference “UNE EN 14545” is replaced by “UNE-EN 14545:2009”.
- In Subsection 8.3.2.1.3, point 1(c), the reference “UNE EN 622-2” is replaced by “UNE-EN 622-2-2004”.
- In Subsection 8.3.2.2, point 3(a)(i), the reference “UNE EN 14545” is replaced by “UNE-EN 14545:2009”.
- In Subsection 8.3.2.2, point 3(b), the reference “UNE-EN 1382” is replaced by “UNE-EN 1382:2016”, the reference “UNE EN 1383” is replaced by “UNE-EN 1383:2016” and the reference “UNE EN 14358” is replaced by “UNE-EN 14358:2016”.
- In Subsection 8.3.2.3, point 1(a), the reference ‘(as defined in standard UNE EN 14547)’ is removed and, in point 1(b), the reference ‘for non-smooth-shaft nails’ is replaced by ‘for non-smooth-shaft nails (as defined in standard UNE-EN 14592:2009+A1:2012)’.
- In Subsection 8.3.6.2, points 6 and 8, the reference “EN 14592” is replaced by "UNE-EN 14592:2009+A1:2012”.
- In Subsection 8.4.1, point 1 and Table 8.7, the reference “UNE EN 912” is replaced by “UNE-EN 912:2011”.
- In Subsection 8.4.2, point 2, the reference “UNE EN 912” is replaced by “UNE EN 912:2011”.
- In Subsection 10.4.2.1, point 1, the reference “UNE EN 594” is replaced by “UNE-EN 594:2011”.
-	In Subsection 12.2, point 1, the reference “UNE EN 336” is replaced by “UNE-EN 336:2014” and, in point 2, the reference “UNE EN 390” is replaced by “UNE-EN 14080:2013”.
- In Subsection 12.3, point 1, the reference “EN TC 124-1.3” is replaced by “UNE-EN 14250:2010”.
- In Subsection 13.1.1, point 1(b)(ii), the reference “UNE EN 386” is replaced by “UNE-EN 14080:2013”.
- In Subsection 13.1.2, point 1(ii) , the reference “UNE EN 336” is replaced by “UNE-EN 336:2014”, the reference “UNE-EN 13183-2” is replaced by “UNE-EN 13183-2:2002”, the reference “UNE EN 300” is replaced by “UNE-EN 300:2007”, the reference “UNE EN 312-1 ” is replaced by “UNE-EN 312:2010”, the reference “UNE EN 622-1” is replaced by “UNE-EN 622-1:2004”, the reference “UNE EN 315 ” is replaced by “UNE-EN 315:2001” and the reference “UNE EN 390” is replaced by “UNE-EN 14080:2013”.
- In Subsection C.1, point 5, the reference “UNE 56.544” is replaced by “UNE 56544:2011” and the reference “UNE EN 1912” is replaced by “UNE-EN 1912:2012”.
- In Subsection C.2, Table C.1, the reference “UNE 56.544” is replaced by “UNE 56544:2011” and the reference “UNE EN 14081-4” is replaced by “UNE-EN 14081-1:2016”.
- In Subsection C.3, Table C.2, the reference “UNE 56.544 Visual grading for structural sawn timber” is replaced by “UNE 56544:2011 Visual grading for structural sawn timber. Coniferous timber”.
- In Subsection D.2, point 1, the reference “UNE EN 408” is replaced by “UNE-EN 408:2011+A1:2012” and the reference “UNE EN 1194” is replaced by “UNE-EN 14080:2013”.
- In Subsection D.3, points 1 and 3, the reference “UNE EN 1194” is replaced by “UNE-EN 14080:2013”.
- In Subsection E.3, point 2, the reference “UNE EN 789” is replaced by “UNE-EN 789:2006” and point 3 is removed.
- In Subsection E.3.1.1, Table E.5, the reference “UNE EN 312-4” is replaced by “UNE-EN 312:2010, type P4”, in Table E.6, the reference “UNE EN 312-5” is replaced by “UNE-EN 312:2010, type P5”, in Table E.7, the reference “UNE EN 312-6” is replaced by “UNE-EN 312:2010, type P6” and, in Table E.8, the reference “UNE EN 312-7” is replaced by “UNE-EN 312:2010, type P7”.
- In Subsection E.3.2.1, Table E.9, the reference “UNE EN 622-2” is replaced by “UNE-EN 622-2:2004”, the reference “UNE EN 622-3” is replaced by “UNE-EN 622-3:2005” and, in Table E.10, the reference “UNE EN 622-5” is replaced by “UNE-EN 622-5:2010”.
- In Subsection E.3.3.1, point 1, the reference “UNE EN 789” is replaced by “UNE-EN 789:2006” and the reference “UNE EN 1058” is replaced by “UNE-EN 1058:2010”.
- In Subsection E.3.4.1, Tables E.11 and E.12, the reference “UNE EN 300” is replaced by “UNE-EN 300:2007”.
- Annex I is replaced with the following:
‘Annex I. Reference standards
This annex provides the full references for the standards cited in the text of DB-SE-M. This annex designates these standards with an asterisk. In addition, for information purposes, it lists other standards related to application of DB-SE-M.
*UNE 56544:2011	Visual grading for structural sawn timber. Coniferous timber.
*UNE EN 300:2007	Oriented Strand Boards (OSB) - Definitions, classification and specifications.
*UNE EN 301:2018	Adhesives, phenolic and aminoplastic, for load-bearing timber structures. Classification and performance requirements.
UNE EN 302-1:2013	Adhesives for load-bearing timber structures. Test methods. Part 1: Determination of longitudinal tensile shear strength.
UNE EN 302-2:2018	Adhesives for load-bearing timber structures. Test methods. Part 2: Determination of resistance to delamination. 
UNE EN 302-3:2018	Adhesives for load-bearing timber structures. Test methods. Part 3: Determination of the effect of acid damage to wood fibres by temperature and humidity cycling on the transverse tensile strength.
UNE EN 302-4:2013	Adhesives for load-bearing timber structures. Test methods. Part 4: Determination of the effects of wood shrinkage on the shear strength.
UNE EN 309:2006	Particleboards. Definition and classification.
*UNE EN 312:2010	Particleboards. Specifications.
UNE EN 313-1:1996	Plywood. Classification and terminology. Part 1: Classification.
UNE EN 313-2:2000	Plywood. Classification and terminology. Part 2: Terminology.
*UNE EN 315:2001	Plywood. Tolerances for dimensions.
UNE EN 316:2009	Wood fibre boards. Definition, classification and symbols.
UNE EN 335:2013	Durability of wood and wood-based products. Use classes: definitions, application to solid wood and wood-based products.
*UNE EN 336:2014	Structural timber. Sizes, permitted deviations.
UNE EN 338:2016	Structural timber. Strength classes.

*UNE EN 350:2016	Durability of wood and wood-based products. Testing and classification of the durability to biological agents of wood and wood-based materials.
*UNE EN 351-1:2008	Durability of wood and wood-based products. Preservative-treated solid wood. Part 1: Classification of preservative penetration and retention. (+ ERRATUM 2008)
UNE EN 351-2:2008 	Durability of wood and wood-based products. Preservative-treated solid wood. Part 2: Guidance on sampling for the analysis of preservative-treated wood.
*UNE EN 383:2007	Timber structures. Test methods. Determination of embedment strength and foundation values for dowel type fasteners. 
UNE EN 384:2016	Structural timber. Determination of characteristic values of mechanical properties and density.
*UNE EN 408:2011+A1:2012	Timber structures. Structural timber and glued laminated timber. Determination of some physical and mechanical properties.
*UNE EN 409:2009	Timber structures. Test methods. Determination of the yield moment of dowel type fasteners.
UNE EN 460:1995	Durability of wood and wood-based products. Natural durability of solid wood. Guide to the durability requirements for wood to be used in hazard classes.
UNE EN 520:2005+A1:2010	Gypsum plasterboards. Definitions, requirements and test methods.
*UNE EN 594:2011	Timber structures. Test methods. Racking strength and stiffness of timber frame wall panels.
UNE EN 595:1996	Timber structures. Test methods. Test of trusses for the determination of strength and deformation behaviour.
UNE EN 599-1:2010+A1:2014	Durability of wood and wood-based products. Efficacy of preventive wood preservatives as determined by biological tests. Part 1: Specification according to use class.
UNE EN 599-2:2017	Durability of wood and wood-based products. Efficacy of preventive wood preservatives as determined by biological tests. Part 2: Labelling.
*UNE EN 622-1:2004	Fibreboards. Specifications. Part 1: General requirements. 
*UNE EN 622-2:2004	Fibreboards. Specifications. Part 2: Requirements for hardboards. 
*UNE EN 622-3:2005	Fibreboards. Specifications. Part 3: Requirements for medium boards.
*UNE EN 622-4:2010	Fibreboards. Specifications. Part 4: Requirements for softboards.
*UNE EN 622-5:2010	Fibreboards. Specifications. Part 5: Requirements for dry process boards (MDF).
*UNE EN 636:2012+A1:2015	Plywood. Specifications. 
*UNE EN 789:2006	Timber structures. Test methods. Determination of mechanical properties of wood based panels.
*UNE EN 912:2011	Timber fasteners. Specifications for connectors for timbers.
*UNE EN 1058:2010	Wood-based panels. Determination of characteristic 5-percentile values and characteristic mean values.
*UNE EN 1380:2009	Timber structures. Test methods. Load bearing nails, screws, dowels and bolts.
*UNE EN 1381:2016	Timber structures. Test methods. Load bearing stapled joints.
*UNE EN 1382:2016	Timber Structures. Test methods. Withdrawal capacity of timber fasteners.
*UNE EN 1383:2016	Timber structures. Test methods. Pull through resistance of timber fasteners.
*UNE EN 1912:2012	Structural Timber. Strength classes. Assignment of visual grades and species. (+AC: 2013)
*UNE EN 1995-1-1:2016	Eurocode 5: Design of timber structures. Part 1-1: General. Common rules and rules for buildings.
UNE EN 10346:2015	Continuously hot-dip coated steel flat products for cold forming. Technical delivery conditions.
UNE EN 12369-1:2001	Wood-based Panels. Characteristic Value for Structural Design. Part 1: OSB, particleboard and fibreboards. 
UNE EN 12369-2:2011	Wood-based panels. Characteristic values for structural design. Part 2: Plywood. (+ERRATUM:2005)
*UNE EN 12436:2002	Adhesives for load-bearing timber structures. Casein adhesives. Classification and performance requirements. 
UNE EN 13183-1:2002	 Moisture content of a piece of sawn timber. Part 1: Determination by oven dry method. (+ERRATUM:2003+AC:2004)
*UNE EN 13183-2:2002	Moisture content of a piece of sawn timber. Part 2: Estimation by electrical resistance method. (+ERRATUM:2003+AC:2004)
*UNE EN 13271:2002	Timber fasteners. Characteristic load-carrying capacities and slip-moduli for connector joints. (+AC:2004)
*UNE EN 13986:2006+A1:2015	Wood-based panels for use in construction. Characteristics, evaluation of conformity and marking.
*UNE EN 14080:2013	Timber structures. Glued laminated timber and glued solid timber. Requirements.

*UNE EN 14081-1:2016	Timber structures. Strength graded structural timber with rectangular cross section. Part 1: General requirements.
*UNE EN 14250:2010	Timber structures. Product requirements for prefabricated structural members assembled with punched metal plate fasteners.
UNE EN 14251:2004	Structural round timber. Test methods.
*UNE EN 14279:2007+A1:2009	Laminated Veneer Lumber (LVL). Definitions, classification and specifications.
*UNE EN 14358:2016	Timber structures. Calculation and verification of characteristic values.
*UNE EN 14374:2005	Timber structures. Structural laminated veneer lumber. Requirements.
*UNE EN 14545:2009	Timber structures. Connectors. Requirements.
*UNE EN 14592:2009+A1:2012	Timber structures. Dowel-type fasteners. Requirements.
*UNE EN 26891:1992	Timber structures. Joints made with mechanical fasteners. General principles for the determination of strength and deformation characteristics.
UNE EN ISO 2081:2018	Metallic and other inorganic coatings. Electroplated coatings of zinc with supplementary treatments on iron or steel.
*UNE EN ISO 8970:2010 	Timber structures. Testing of joints made with mechanical fasteners. Requirements for wood density. (ISO 8970:2010).”
Nine. In basic document DB-SI “Fire Safety”, the legislative references indicated are updated as follows:
- In the Introduction, Part III General criteria of application, the paragraph: ‘When a regulatory provision is cited in this DB, reference is to be made to the version in force at the time of application. When a UNE, UNE-EN or UNE-EN ISO standard is cited, reference is to be made to the version indicated, even if a subsequent version exists, except for UNE standards corresponding to EN or EN ISO standards whose reference has been published in the Official Journal of the European Union within the framework of application of Council Directive 89/106/EEC on construction products, in which case the citation must be for the version of said reference’ is replaced with the following paragraphs: 
‘When a regulatory provision is cited in this DB, reference is to be made to the version in force at the time of application. When a UNE, UNE-EN or UNE-EN ISO standard is cited, reference is to be made to the version indicated, even if a subsequent version exists, except in cases of harmonised UNE EN standards that transpose EN standards whose references were published in the Official Journal of the European Union within the framework of application of Regulation (EU) No 305/2011 of the European Parliament and of the Council of 9 March 2011 laying down harmonised conditions for the marketing of construction products and repealing Council Directive 89/106/EEC, in which case the citation shall be for the last Commission Communication that includes said reference. In cases of standards on test methods referenced in the harmonised standards, the version included in the harmonised UNE EN standards listed above shall apply.
The standards specified in this Basic Document may be replaced by others used by any other EU Member State or party to the Agreement on the European Economic Area or any country party to a customs Association Agreement with the European Union, as long as they are demonstrated to have equivalent technical specifications.’
- In Subsection V, the reference ‘Royal Decree 312/2005 of 18 March 2005’ is replaced by ‘Royal Decree 842/2013 of 31 October 2013’.
- In Subsection VI, the references ‘Royal Decree 338/2010 of 19 March 2010, Royal Decree 1715/2010 of 17 December 2010, Royal Decree 239/2013 of 5 April 2013 and Royal Decree 1027/2015 of 27 November 2015’ are added at the end of the first paragraph.
- In Subsection SI1-2, Table 2.1, Note (2), the reference ‘UNE EN 12101-3:2002’ is replaced by ‘UNE EN 12101-3:2016’.
- In Subsection SI1-4, point 3, the reference ‘class M2 compliant with UNE 23727:1990 “Reaction to fire test of building materials. Classification of building materials”’ is replaced by ‘level T2 compliant with standard UNE EN 15619:2014 “Rubber or plastic coated fabrics. Safety of temporary structures (tents). Specification for coated fabrics intended for tents and related structures” or C-s2,d0, as per UNE EN 13501-1:2007.’
- In Subsection SI1-4, point 4(a), the reference ‘UNE-EN 1021-1:2006’ is replaced by ‘UNE-EN 1021-1:2015’.
- In Subsection SI3-6, point 5, the reference in the last paragraph ‘UNE-EN 12635:2002+A1:2009’ is replaced by ‘UNE 85121:2018’.
- In Subsection SI3-8, point 2, the reference in the first paragraph ‘UNE 23585:2004’ is replaced by ‘UNE 23585:2017’.
- In Subsection SI3-8, point 2, the reference in the first paragraph “(of which the exclusion of mechanical or forced evacuation systems must not be taken into consideration, as expressed in the final paragraph of Subsection “0.3 Applications”)” is removed.
- In Subsection SI4-2, points 1 and 2 are replaced by the following: "1 Signs for manual fire protection systems must comply with the prevailing Regulations on Fire Protection Systems, approved by Royal Decree 513/2017 of 22 May 2017."
- In Subsection SI5-1.2, point 2, the reference “UNE-EN 124:1995” is replaced by “UNE-EN 124-1:2015”.
- In Subsection SI6-1, point 4, the reference "UNE-EN 1992-1-2:1996, UNE-EN 1993-1-2:1996, UNE-EN 1994-1-2:1996, UNE-EN 1995-1-2:1996" is replaced by "UNE-EN 1992-1-2:2011, UNE-EN 1993-1-2:2016, UNE-EN 1994-1-2:2016, UNE-EN 1995-1-2:2016".
- In Subsection SI6-1, point 6, the reference ‘Royal Decree 312/2005 of 18 March 2005’ is replaced by ‘Royal Decree 842/2013 of 31 October 2013’.
- In Subsection SI6-4, point 2 is drafted as follows: ‘The supporting structures of foundations formed by textile elements, such as awnings, shall be R 30, except where it is accredited that said element, in addition to being classified under level T2 in accordance with Standard UNE EN 15619:2014 or C-s2,d0, as per UNE EN 13501-1:2007, as established in Chapter 4 of Section 1 of this DB, has a surface perforation on all of its layers of 20 cm2 or more according to the test defined in Standard UNE EN 14115:2002.’
- In Subsection SI6-6, point 1(c), the reference ‘Royal Decree 312/2005 of 18 March 2005’ is replaced by ‘Royal Decree 842/2013 of 31 October 2013’.
- In Annex SI A, under the definition Protected stairway, the reference in the first paragraph ‘DB-SU 1-4’ is replaced by ‘DB-SUA 1-4’.
- In Annex SI A, under the definition Reaction to fire, the reference “(DPC DI2)” is deleted.
- In Annex SI A, under the definition Evacuation route, the reference in the fourth paragraph “DB-SU 7” is replaced by “DB-SUA 7”.
- In Annex SI A, under the definition Fire resistance, the reference “(DPC DI2)” is deleted.
- In Annex SI A, under the definition Fire sector, the reference “(DPC DI2)” is deleted.
- In Annex SI A, under the definition Fire alarm system, the reference "UNE 23007-1:1996” is deleted and the reference "UNE EN 54-1:1996" is replaced by "UNE-EN 54-1:2011".
- In Annex SI A, under the definition Fire alarm system, the second paragraph is deleted.
- In Annex SI A, under the definition Fire detection system, the reference "UNE 23007-1:1996” is deleted and the reference "UNE EN 54-1:1996" is replaced by "UNE-EN 54-1:2011".
- In Annex SI A, under the definition Fire detection system, the second paragraph is deleted.
- In Annex SI A, under the definition Differential pressure system, the reference "UNE 23585:2004” is replaced by "UNE 23585:2017".
- In Annex B, Subsection B.1, point 2, the reference “UNE-EN 1363:2000” is replaced by “UNE-EN 1363-1:2015”.
- In Annex B, Subsection B.2, point 1, the reference ‘UNE-EN 1363:2000’ is replaced by ‘UNE-EN 1363-1:2015’.
- In Annex C, Subsection C.2.4, point 1, the reference “UNE ENV 13381-3:2004” is replaced by “UNE-EN 13381-3:2016”.
- In Annex E, Subsection E.4.1, point 1, the reference “UNE EN 912:2000” is replaced by “UNE-EN 912:2011”.
- In Annex E, Subsection E.6, point 2, the reference “UNE EN 301:1994” is replaced by "UNE-EN 301:2018" and the reference "UNE EN 314:1994" is replaced by "UNE-EN 314-1:2007 and UNE-EN 314-2:1994".
- Annex SI G is replaced with the following:
“Annex SI G Standards related to the application of DB SI
1	Reaction to fire
2	Fire resistance and Eurocodes
3	Smoke and heat control systems (Specifications)
4	Hardware and opening devices for fire resistant doors
5	Signage
6	Other aspects
This annex provides the full references for the standards cited in the text of DBSI. This annex designates these standards with an asterisk. In addition, for information purposes, it lists other standards related to application of DBSI.
1	Reaction to fire
UNE EN 1021	Furniture. Assessment of the ignitability of upholstered furniture.
*UNE EN 1021-1:2015	Part 1: Ignition source smouldering cigarette.
*UNE EN 1021-2:2015	Part 2: Ignition source match flame equivalent.
UNE EN 1101:1996	Textiles and textile products. Burning behaviour. Curtains and drapes. Detailed procedure to determine the ignitability of vertically oriented specimens (small flame). (+UNE-EN 1101:1996/A1: 2005)
UNE EN 13501	Fire classification of construction products and building elements.
UNE EN 13501-1:2007+A1:2010	Part 1: Classification using data from reaction to fire tests.
UNE EN 13501-5:2019	 Part 5: Classification using data from external fire exposure to roofs tests.
*UNE EN 14115:2002	Textiles. Burning behaviour of materials for marquees, large tents and related products. Ease of ignition.
UNE EN 13772:2011	Textiles and textile products. Burning behaviour. Curtains and drapes. Measurement of flame spread of vertically oriented specimens with large ignition source.
UNE EN 13773:2003	Textiles and textile products. Burning behaviour. Curtains and drapes. Classification scheme.
UNE EN 13823:2012+A1:2016	Reaction to fire tests for building products. Building products excluding floorings exposed to the thermal attack by a single burning item.
*UNE EN 15619:2014	Rubber or plastic coated fabrics. Safety of temporary structures (tents). Specification for coated fabrics intended for tents and related structures.
UNE EN ISO 1182:2011	Reaction to fire tests for building products. Non-combustibility test. (ISO 1182:2010)
UNE EN ISO 1716:2011	Reaction to fire tests for products. Determination of the gross heat of combustion (calorific value). (ISO 1716:2010)
UNE EN ISO 9239-1:2011	Reaction to fire tests for floorings.
	Part 1: Determination of the burning behaviour using a radiant heat source. (ISO 9239-1:2010)
UNE EN ISO 11925-2:2011	Reaction to fire tests. Ignitability of products subjected to direct impingement of flame.
	Part 2: Single-flame source test. (ISO 11925-2:2010)
UNE CEN/TS 1187:2013	Test methods for external fire exposure to roofs.
2	Fire resistance
*UNE EN 81-58:2018	Safety rules for the construction and installation of lifts. Examination and tests.
	Part 58: Landing doors fire resistance test.
UNE EN 1363	Fire resistance tests.
UNE EN 1363-1:2015	Part 1: General requirements.
UNE EN 1363-2:2000	Part 2: Alternative and additional procedures.
UNE EN 1363-3:2000	Part 3: Verification of furnace performance.
UNE EN 1364	Fire resistance tests for non-load-bearing elements.
UNE EN 1364-1:2000	Part 1: Walls.
UNE EN 1364-2:2000	Part 2: Ceilings.
UNE EN 1364-3:2015	Part 3: General requirements. Full configuration (complete assembly).
UNE EN 1364-4:2015	Part 4: Curtain walling. Part configuration.
UNE EN 1365	Fire resistance tests for load-bearing elements.
UNE EN 1365-1:2016	Part 1: Walls.
UNE EN 1365-2:2016	Part 2: Floors and roofs.
UNE EN 1365-3:2000	Part 3: Beams.
UNE EN 1365-4:2000	Part 4: Columns.
UNE EN 1365-5:2005	Part 5: Balconies and walkways.
UNE EN 1365-6:2005	Part 6: Stairs.
UNE EN 1366	Fire resistance tests for service installations
UNE EN 1366-1:2016	Part 1: Ventilation ducts.
UNE EN 1366-2:2015	Part 2: Fire dampers.
UNE EN 1366-3:2011	Part 3: Penetration seals.
UNE EN 1366-4:2008+A1:2010	Part 4: Linear joint seals.
UNE EN 1366-5:2011	Part 5: Service ducts and shafts.
UNE EN 1366-6:2005	Part 6: Raised access and hollow core floors.
UNE EN 1366-7:2006	Part 7: Conveyor systems and their closures.
*UNE EN 1366-8:2005	Part 8: Smoke extraction ducts.
UNE EN 1366-9:2009	Part 9: Single compartment smoke extraction ducts.
UNE EN 1366-10:2016+A1:2018	Part 10: Smoke control dampers.
UNE EN 1366-12:2015	Part 12: Non-mechanical fire barrier for ventilation ductwork.
UNE EN 1634	Fire resistance and smoke control tests for door and shutter assemblies, openable windows and elements of building hardware.
UNE EN 1634-1:2016+A1:2018	Part 1: Fire resistance test for door and shutter assemblies and openable windows.
UNE EN 1634-2:2010	Part 2: Fire resistance characterisation test for elements of building hardware.
UNE EN 1634-3:2006	Part 3: Smoke control test for door and shutter assemblies.
*UNE EN 1991-1-2:2019	Eurocode 1: Actions on structures. Part 1-2: General actions. Actions on structures exposed to fire.
UNE EN 1992-1-2:2011	Eurocode 2: Design of concrete structures. Part 1-2: General rules. Structural fire design
UNE EN 1993-1-2:2016	Eurocode 3: Design of steel structures. Part 1-2: General rules. Structural fire design
UNE EN 1994-1-2:2016	Eurocode 4: Design of composite steel and concrete structures. Part 1-2: General rules. Structural fire design
UNE EN 1995-1-2:2016	Eurocode 5: Design of timber structures. Part 1-2: General rules. Structural fire design.
UNE EN 1996-1-2:2011	Eurocode 6: Design of masonry structures. Part 1-2: General rules. Structural fire design.
UNE EN 1999-1-2:2007(approved)	Eurocode 9: Design of aluminium structures. Part 1-2: Structural fire design.
UNE EN 13381	Test methods for determining the contribution to the fire resistance of structural members.
UNE EN 13381-1:2016	Part 1: Horizontal protective membranes.
UNE EN 13381-2:2016	Part 2: Vertical protective membranes.
*UNE EN 13381-3:2016	Part 3: Applied protection to concrete members.
UNE EN 13381-4:2014	Part 4: Applied passive protection to steel members.
UNE EN 13381-5:2016	Part 5: Applied protection to concrete/profiled sheet steel composite member.
UNE EN 13381-6:2014	Part 6: Applied protection to concrete filled hollow steel columns.
UNE ENV 13381-7:2006 EX	Part 7: Applied protection to timber members.
UNE EN 13381-8:2015	Part 8: Applied reactive protection to steel members.
UNE EN 13381-9:2016	Part 9: Applied fire protection systems to steel beams with web openings.
UNE EN 13501	Fire classification of construction products and building elements.
UNE EN 13501-2:2019	Part 2: Classification using data from fire resistance tests, excluding ventilation services.
UNE EN 13501-3:2007+A1:2010	Part 3: Classification using data from fire resistance tests on products and elements used in building service installations: fire resisting ducts and fire dampers.
*UNE EN 13501-4:2007+A1:2010	Part 4: Classification using data from fire resistance tests on components of smoke control systems.
UNE EN 14135:2005	Coverings. Determination of fire protection ability.
UNE EN 15080	Extended application of results from fire resistance tests.
UNE EN 15080-8:2011	Part 8: Beams.
UNE EN 15080-12:2011	Part 12: Load-bearing masonry walls.	
UNE EN 15254	Extended application of results from fire resistance tests. Non-load-bearing walls
UNE EN 15254-2:2010	Part 2: Masonry and gypsum blocks
UNE EN 15254-4:2019	Part 4: Glazed constructions.
UNE EN 15254-5:2010	Part 5: Metal sandwich panel construction.
UNE EN 15254-6:2015	Part 6: Curtain walling.
UNE EN 15254-7:2013	Part 7: Metal sandwich panel construction.
UNE EN 15269	Extended application of test results for fire resistance and/or smoke control for door, shutter and openable window assemblies, including their elements of building hardware
UNE EN 15269-1:2011	Part 1: General requirements.
UNE EN 15269-2:2016	Part 2: Fire resistance of hinged and pivoted steel doorsets.
UNE EN 15269-3:2016	Part 3: Fire resistance of hinged and pivoted timber doorsets and openable timber framed windows.
UNE EN 15269-5:2016+A1:2017	Part 5: Fire resistance of hinged and pivoted metal framed glazed doorsets and openable windows.
UNE EN 15269-7:2011	Part 7: Fire resistance for steel sliding doorsets.
UNE EN 15269-10:2015	Part 10: Fire resistance of steel rolling shutter assemblies.
UNE EN 15269-11:2018+AC:2019	Part 11: Fire resistance for operable fabric curtains.
UNE EN 15269-20:2010	Part 20: Smoke control for hinged and pivoted steel, timber and metal framed glazed doorsets.
3	Smoke and heat control systems
*UNE 23584:2008	Fire safety. Smoke and heat control systems (SHEVS). Requirements, for installation commissioners and maintenance of SHEVS.
*UNE 23585:2017	Fire safety. Smoke and heat control systems. Requirements, calculation and design methods for temperature control systems and smoke exhaust systems projecting in case of stationary fire.
UNE EN 12101	Smoke and heat control systems
UNE EN 12101-1:2007	Part 1: Specification for smoke barriers. (+UNE EN 12101-1:2007/A1:2007)
UNE EN 12101-2:2004	Part 2: Specification for natural smoke and heat exhaust ventilators.
UNE EN 12101-3:2016	Part 3: Specification for powered smoke and heat control ventilators (Fans).
*UNE EN 12101-6:2006 	Part 6: Specification for pressure differential systems. Kits.
UNE EN 12101-7:2013	Part 7: Smoke duct sections.
UNE EN 12101-8:2015	Part 8: Smoke control dampers.
UNE EN 12101-10:2007 	Part 10: Power supplies.
UNE EN 15650:2010	Ventilation for buildings. Fire dampers.
4	Doors, hardware and opening devices
*UNE 85121:2018	Powered pedestrian doors. Installation, use and maintenance.
*UNE EN 179:2009	Building hardware. Emergency exit devices operated by a lever handle or push pad, for use on escape routes. Requirements and test methods.
*UNE EN 1125:2009	Building hardware. Panic exit devices operated by a horizontal bar, for use on escape routes. Requirements and test methods.
*UNE EN 1154:2003	Building hardware. Controlled door closing devices. Requirements and test methods.
*UNE EN 1155:2003	Building hardware. Electrically powered hold-open devices for swing doors. Requirements and test methods.
*UNE EN 1158:2003	Building hardware. Door coordinator devices. Requirements and test methods.
UNE EN 1191:2013	Windows and doors. Resistance to repeated opening and closing. Test method.
UNE EN 13637:2016	Building hardware. Electrically controlled exit systems for use on escape routes. Requirements and test methods.
UNE EN 16034:2015	Pedestrian doorsets, industrial, commercial, garage doors and openable windows. Product standard, performance characteristics. Fire resisting and/or smoke control characteristics.
UNE EN 23740-1:2016	Fire safety. Shutter assemblies elements. Specific requirements for installation, use and maintenance. Part 1: Fire doors.
5	Signage
*UNE 23034:1988	Fire safety. Safety signs. Means of egress.
UNE 23035	Fire safety. Longtime afterglowing signs.
*UNE 23035-1:2003	Part 1: Measurement and marking.
*UNE 23035-2:2003	Part 2: Measurement of longtime afterglowing products on the spot.
*UNE 23035-3:2003	Part 3: Photoluminescent signs and markings.
*UNE 23035-4:2003	Part 4: General conditions. Measurement and classification.
6	Other aspects
UNE EN ISO 13943:2018	Fire safety. Vocabulary.
UNE EN ISO 16730-1:2017	Fire safety engineering. Procedures and requirements for verification and validation of calculation methods. Part 1: General.
UNE EN ISO 16733-1:2017	Fire safety engineering. Selection of design fire scenarios and design fires. Part 1: Selection of design fire scenarios.
UNE EN ISO 23932:2017	Fire safety engineering. General principles.”
Ten.	In basic document DB-SUA “User Safety and Accessibility”, the legislative references indicated are updated as follows:
- In the Introduction, Part III General criteria of application, the paragraph: ‘When a regulatory provision is cited in this DB, reference is to be made to the version in force at the time of application. When a UNE, UNE-EN or UNE-EN ISO standard is cited, reference is to be made to the version indicated, even if a subsequent version exists, except for UNE standards corresponding to EN or EN ISO standards whose reference has been published in the Official Journal of the European Union within the framework of application of Council Directive 89/106/EEC on construction products, in which case the citation must be for the version of said reference’ is replaced with the following paragraphs: 
‘When a regulatory provision is cited in this DB, reference is to be made to the version in force at the time of application. When a UNE, UNE-EN or UNE-EN ISO standard is cited, reference is to be made to the version indicated, even if a subsequent version exists, except in cases of harmonised UNE EN standards that transpose EN standards whose references were published in the Official Journal of the European Union within the framework of application of Regulation (EU) No 305/2011 of the European Parliament and of the Council of 9 March 2011 laying down harmonised conditions for the marketing of construction products and repealing Council Directive 89/106/EEC, in which case the citation shall be for the last Commission Communication that includes said reference. In cases of standards on test methods referenced in the harmonised standards, the version included in the harmonised UNE EN standards listed above shall apply.
The standards specified in this Basic Document may be replaced by others used by any other EU Member State or party to the Agreement on the European Economic Area or any country party to a customs Association Agreement with the European Union, as long as they are demonstrated to have equivalent technical specifications.’
- In Subsection SUA1-1, point 2, second subparagraph, the reference ‘Slip resistance Rd is determined using the pendulum test described in Annex A to UNE ENV 12633:2003 using scale C in test tubes without accelerated wear.’ is replaced by ‘Slip resistance Rd is the PTV obtained from the pendulum test described in standard UNE 41901:2017 EX.’. 
- Subsection SUA2-1.2, point 3, is replaced by ‘Industrial, commercial and garage doors and gates shall satisfy the conditions on safety of use established in the applicable regulations and shall have a CE mark in compliance with the applicable European Regulations and Directives’.
- Subsection SUA2-1.2, point 4, is replaced by ‘Automatic pedestrian doors shall satisfy the conditions on safety of use established in the applicable regulations and shall have a CE mark in compliance with the applicable European Regulations and Directives’.
- Annex C is replaced with the following:
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This annex gives the full references for the standards cited in the text of DBSUA. 
1	Slipperiness
UNE 41901:2017 EX 	Surfaces for pedestrian transit. Determination of the slip resistance by pendulum friction method. Wet test.
2	Doors 
UNE EN 12046-2:2000	Operating forces. Test method. Part 2: Doors
3	Glass in building
UNE EN 12600:2003	Glass in building. Pendulum test. Impact test method and classification for flat glass. 
4	Lifts
UNE EN 81-70:2004+A1:2005	Safety rules for the construction and installation of lifts. Particular applications for passenger and goods and passenger lifts. 
Part 70: Accessibility to lifts for persons including persons with disability.
5	Signage
UNE 41501:2002	Symbol of accessibility for mobility. Rules and grades of use.’
Eleven. In basic document DB HR “Protection from Noise” the legislative references indicated are updated as follows:
- In the Introduction, Part III General criteria of application, the paragraph: ‘When a regulatory provision is cited in this DB, reference is to be made to the version in force at the time of application. When a UNE standard is cited, reference is to be made to the version indicated, even if a subsequent version exists, except for UNE standards corresponding to EN or EN ISO standards whose reference has been published in the Official Journal of the European Union within the framework of application of Council Directive 89/106/EEC on construction products, in which case the citation must be for the version of said reference’ is replaced with the following paragraphs: 
‘When a regulatory provision is cited in this DB, reference is to be made to the version in force at the time of application. When a UNE, UNE-EN or UNE-EN ISO standard is cited, reference is to be made to the version indicated, even if a subsequent version exists, except in cases of harmonised UNE EN standards that transpose EN standards whose references were published in the Official Journal of the European Union within the framework of application of Regulation (EU) No 305/2011 of the European Parliament and of the Council of 9 March 2011 laying down harmonised conditions for the marketing of construction products and repealing Council Directive 89/106/EEC, in which case the citation shall be for the last Commission Communication that includes said reference. In cases of standards on test methods referenced in the harmonised standards, the version included in the harmonised UNE EN standards listed above shall apply.
The standards specified in this Basic Document may be replaced by others used by any other EU Member State or party to the Agreement on the European Economic Area or any country party to a customs Association Agreement with the European Union, as long as they are demonstrated to have equivalent technical specifications.’
- In the table of contents, the reference ‘Annex D. Calculation of vibration reduction index in building element joints’ is replaced by ‘Annex D. Deleted’.
- In the table of contents, the reference “Annex E. Measurement and evaluation of improvement in sound reduction index, ΔR, and on reducing the impact sound pressure level, ΔL, of coverings” is replaced by “Annex E. Deleted.”
- In Subsection 3.1.3 General option. Sound insulation calculation method, in point 1, the reference “UNE EN 12354 parts 1, 2 and 3” is replaced by “UNE-EN ISO 12354 parts 1, 2 and 3”. 
- In Subsection 3.1.3.2 Hypothesis for calculation. On-site behaviour of building elements, point 7, the reference “To be determined using the formulae from Annex D based on the ratio of mass per surface unit and on the type of joint and construction elements.” is replaced by “Can be calculated following standard UNE-EN ISO 12354-1”.
- In Subsection 3.1.3.3 Method for calculating acoustic insulation to airborne noise between interior enclosures, point 3, the reference ‘A.16 and A.17’ is replaced by ‘A.15 and A.16’. 
- In Subsection 3.1.3.3 Method for calculating acoustic insulation to airborne noise between interior enclosures, point 5, the reference ‘Kij measurements are to be calculated according to Annex D.’ is replaced by ‘Kij measurements may be calculated according to standard UNE EN ISO 12354-1’.
- In Subsection 4.2 Mandatory construction element characteristics, point 7, references ‘A.16 and A.17’ and ‘A.27’ are replaced by ‘A.15 and A.16’ and ‘A.26’, respectively.
- In Subsection 5.1.1.2 On self-supporting framework and wall linings, in point 1, the reference ‘Vertical partitions in self-supporting framework must be assembled on site according to the specifications of UNE 102040 IN and wall linings, either self-supporting or fastened, must be assembled on site according to the specifications of UNE 102041 IN.’ is replaced by ‘Vertical partitions in self-supporting framework and self-supporting and fastened wall linings must be assembled on site according to the specifications of UNE 102043.’
- Subsection 5.3 Completed project inspection, point 2, the references ‘UNE EN ISO 140-4’, ‘UNE EN ISO 140-5’ and ‘UNE EN ISO 140-7’ are replaced by ‘UNE-EN ISO 16283-1’, ‘UNE EN ISO 16283-3’ and ‘UNE-EN ISO 16283-2’, respectively.
- In Annex A. Terminology, the definition ‘Critical frequency, fc: Limit frequency below which the coincidence effect starts to occur, consisting in transmission of sound energy through the construction element in the form of bending waves, in connection with the sound waves in the air, resulting in reduced sound insulation. This is defined using the elastic constants of the construction elements, with the following equation:

  [Hz] (A.10) where d: wall thickness, [m]; : density, [kg/m3]; E: Young’s modulus, [N/m2]; : Poisson’s ratio’ is now removed. 
- In Annex A. Terminology, in the definition of Apparent sound reduction index, R’, the reference ‘A.11’ is replaced by ‘A.10’.
- In Annex A. Terminology, in the definition of Sound reduction index of a construction element, R, the reference ‘A.12’ is replaced by ‘A.11’.
- In Annex A. Terminology, in the definition of Vibration reduction index for transmission paths on construction element joints, Ki,j, the references ‘A.13’ and ‘A.14’ are replaced by ‘A.12’ and ‘A.13’, respectively. 
- Annex A. Terminology, in the definition of vibration reduction index for transmission paths on construction element joints, Ki,j, the reference ‘If in this case the vibration reduction index, calculated according to Annex D, is less than the minimum for Kij min, then the minimum value is used’ is replaced by ‘For joints in which flank elements have reduced contact with the partition, only the transmission Ff with a value less than Kij,min will be considered’.
- In Annex A. Terminology, in the definition of Overall A-weighted apparent sound reduction index of a construction element, R’A, the reference ‘A.15’ is replaced by ‘A.14’. 
- In Annex A. Terminology, in the definition of Overall A-weighted apparent sound reduction index of a construction element, RA, the references ‘A.16’, ‘A.17’ and ‘A.18’ are replaced by ‘A.15’, ‘A.16’ and ‘A.17’, respectively.
- In Annex A. Terminology, in the definition of Overall A-weighted apparent sound reduction index for dominant outdoor traffic noise, RAtr, the reference ‘A.19’ is replaced by ‘A.18’. 
- In Annex A. Terminology, in the definition of Equivalent vibration absorption length of a construction element, a, the reference ‘A.20’ is replaced by ‘A.19’. 
- In Annex A. Terminology, in the definition of Sound power level, Lw, the reference ‘A.21’ is replaced by ‘A.20’. 
- In Annex A. Terminology, in the definition of Standardised impact sound pressure level, L’nT, the reference ‘A.22’ is replaced by ‘A.21’. 
- In Annex A. Terminology, under the definition of Overall normalised impact sound pressure level of a horizontal construction element, Ln, the reference ‘A.23’ is replaced by ‘A.22’.
- In Annex A. Terminology, in the definition of Normalized impact sound pressure level measured in situ, L’n, the reference ‘A.24’ is replaced by ‘A.23’.
- In Annex A. Terminology, in the definition of A-weighted sound pressure level, LpA, the reference ‘A.25’ is replaced by ‘A.24’.
- In Annex A. Terminology, in the definition of Sound pressure level, Lp, the reference ‘A.26’ is replaced by ‘A.25’.
- In Annex A. Terminology, in the definition of Overall normalised impact sound pressure level of a horizontal construction element, Ln,w, the references ‘UNE EN 12354-2’ and ‘A.27’ are replaced by ‘UNE EN ISO 12354-2’ and ‘A.26’, respectively.
- In Annex A. Terminology, in the definition of sound pressure level in a room, L, the references ‘A.28’ and ‘A.29’ are replaced by ‘A.27’ and ‘A.28’, respectively.

- In Annex A. Terminology, the reference ‘Standardised average A-weighted sound pressure level, LA,T: average A-weighted sound pressure level in a room at a reverberation time of 0.5 s. This is defined with the equation:  [dBA] (A.30). where: LA: average A-weighted sound pressure level in a room, [dBA]; T: average reverberation time, [s]’ is now removed.
- In Annex A. Terminology, in the definition of Standardised equivalent continuous sound level, LeqA,T, the reference ‘A.31’ is replaced by ‘A.29’.
- In Annex A. Terminology, in the definition of A-weighted equivalent continuous sound level, LeqA, the references ‘A.32’ and ‘A.33’ are replaced by ‘A.30’ and ‘A.31’, respectively.
- In Annex A, Terminology, under the definition of Reduction of general impact noise pressure level, the reference ‘See Annex E’ is deleted. 
- In Annex B. Notation, the phrase ‘Φ: source directivity factor’ is now removed.
- In Annex B. Notation, the phrase ‘: Density, [kg/m3]’ is now removed.
- In Annex B. Notation, the phrase ‘: Poisson’s ratio’ is now removed.
- In Annex B. Notation, the phrase ‘L(f): reduction in impact sound pressure level, for each one-third octave band of a coating, [dB]’ is now removed.
- In Annex B. Notation, the phrase ‘RA,l: overall improvement index for the sound reduction index, for the reference curve with low critical frequency, [dBA]’ is now removed.
- In Annex B. Notation, the phrase ‘RA,m: overall improvement index for the sound reduction index, for the reference curve with medium critical frequency, [dBA]’ is now removed.
- In Annex B. Notation, the phrase ‘e1: Thickness of inserted flexible element, [m]’ is now removed.
- In Annex B. Notation, the phrase ‘fc: Critical frequency, [Hz]’ is now removed.
- In Annex B. Notation, the phrase ‘m’i: Mass per unit of surface area of element i in transmission path ij, [kg/m2]’ is now removed.
- In Annex B. Notation, the phrase ‘m’i: Mass per unit of surface area of another, adjoining element perpendicular to i, [kg/m2]’ is now removed.
- In Annex B. Notation, the phrase ‘E: Young’s modulus, [N/m2]’ is now removed.
- In Annex B. Notation, the phrase ‘Ln,r(f): Normalised impact sound pressure level, for each one-third octave band of the floor slab, [dB]’ is now removed.
- In Annex B. Notation, the phrase ‘Ln,r+(f): Normalised impact sound pressure level, for each one-third octave band of the floor slab with a floating floor, [dB]’ is now removed.
- In Annex B. Notation, the phrase ‘Ln,r,0(f): Impact sound pressure level for each one-third octave band of the reference floor slab, [dB]’ is now removed.
- In Annex B. Notation, the phrase ‘Ln,r,0+(f): Normalised impact sound pressure level for each one-third octave band of the reference floor slab plus the impact sound level reduction values of the floating floor, [dB]’ is now removed.
- In Annex B. Notation, the phrase ‘Ln,r,0,w: Normalised overall impact sound pressure level for the reference floor slab, with a value of 78 dB, [dB]’ is now removed.
- In Annex B. Notation, the phrase ‘Ln,r,0+,w: Normalised impact sound pressure level of the reference floor slab plus the impact sound level reduction values of the floating floor, [dB]’ is now removed.
- In Annex B. Notation, reference ‘LA,T: Standardised average A-weighted sound pressure level, [dBA]’ is now removed.
- In Annex B. Notation, reference ‘Rcon: Sound reduction index, for each one-third octave band, of the base construction element with coating, [dB]’ is now removed.
- In Annex B. Notation, the phrase ‘Rsin: Sound reduction index, for each one-third octave band, of the base construction element alone, [dB]’ is now removed.
- In Annex B. Notation, the phrase ‘R0: Sound reduction index of the reference curve for measurements with a reference base wall of a low critical frequency, in one-third octave bands in the range from 100 to 5,000 Hz, [dB]’ is now removed.
- In Annex B. Notation, the phrase ‘R0,A: Overall A-weighted sound reduction index of the base construction element, [dB]’ is now removed.
- In Annex B. Notation, the phrase ‘R0,l: Sound reduction index values of the reference curve for measurements with a reference base wall of a low critical frequency, in one-third octave bands in the range from 100 to 5,000 Hz, [dB]’ is now removed.
- In Annex B. Notation, the phrase ‘R0,m: Sound reduction index values of the reference curve for measurements with a reference base wall of a medium critical frequency, in one-third octave bands in the range from 100 to 5,000 Hz, [dB]’ is now removed.
- In Annex B. Notation, the phrase ‘S: Area, [m2]’ is now removed.
- Annex C is replaced with the following:
‘Annex C. Reference standards
This annex provides the full references for the standards cited in the text of DBHR. This annex designates these standards with an asterisk. In addition, for information purposes, it lists other standards related to application of DBHR.
1	Field measurement of acoustic parameters
*UNE EN ISO 3382-2:2008	Acoustics. Measurement of room acoustic parameters. Part 2: Reverberation time in ordinary rooms. (+UNE-EN ISO 3382-2: 2008/ERRATUM: 2009 V2)
UNE EN ISO 12999-1:2014	Acoustics. Determination and application of measurement uncertainties in building acoustics. Part 1: Sound insulation. 

*UNE EN ISO 16283-1:2015	Acoustics. Field measurement of sound insulation in buildings and of building elements. Part 1: Airborne sound insulation. (+UNE-EN ISO 16283-1:2015/A1:2018)
*UNE EN ISO 16283-2:2019	Acoustics. Field measurement of sound insulation in buildings and of building elements. Part 2: Impact sound insulation. 
*UNE EN ISO 16283-3:2016	Acoustics. Field measurement of sound insulation in buildings and of building elements. Part 3: Façade sound insulation. 
2	Laboratory measurement of acoustic parameters
UNE EN ISO 10140-1:2016	Acoustics. Laboratory measurement of sound insulation of building elements. Part 1: Application rules for specific products.
UNE EN ISO 10140-2:2011	Acoustics. Laboratory measurement of sound insulation of building elements. Part 2: Measurement of airborne sound insulation.
UNE EN ISO 10140-3:2011	Acoustics. Laboratory measurement of sound insulation of building elements. Part 3: Measurement of impact sound insulation. (+UNE-EN ISO 10140-3:2011/A1:2015)
UNE EN ISO 10140-4:2011	Acoustics. Laboratory measurement of sound insulation of building elements. Part 4: Measurement procedures and requirements. 
UNE EN ISO 10140-5:2011	Acoustics. Laboratory measurement of sound insulation of building elements. Part 5: Requirements for test facilities and equipment. (+UNE-EN ISO 10140-5:2011/A1: 2014)
3	Rating of acoustic parameters
*UNE EN ISO 717-1:2013	Acoustics. Rating of sound insulation in buildings and of building elements. Part 1: Airborne sound insulation. 
*UNE EN ISO 717-2:2013	Acoustics. Rating of sound insulation in buildings and of building elements. Part 2: Impact sound insulation. 
*UNE EN ISO 11654:1998	Acoustics. Sound absorbers for use in buildings. Rating of sound absorption.
4	Measurement of product characteristics
*UNE EN 29052-1:1994	Acoustics. Determination of dynamic stiffness. Part 1: Materials used under floating floors in dwellings. 
*UNE EN 29053:1994	Acoustics. Materials for acoustical applications. Determination of airflow resistance. 
5	Products
*UNE EN 200:2008	Sanitary tapware. Single taps and combination taps for water supply systems of type 1 and type 2. General technical specification.
*UNE EN 12207:2017	Windows and doors. Air permeability. Classification.
*UNE 100153:2004 IN	Air conditioning: Vibration isolators. Design criteria.
*UNE 102043:2013	Installation of construction systems with gypsum plasterboards. Partitions, wall linings and ceilings. Definitions, applications and recommendations.
6	Methods for calculating acoustic insulation and absorption
*UNE EN ISO 12354-1:2018	Building acoustics. Estimation of acoustic performance of buildings from the performance of elements. Part 1: Airborne sound insulation between rooms. (ISO 12354-1:2017)
*UNE EN ISO 12354-2:2018	Building acoustics. Estimation of acoustic performance of buildings from the performance of elements. Part 2: Impact sound insulation between rooms. (ISO 12354-2:2017)
*UNE EN ISO 12354-3:2018	Building acoustics. Estimation of acoustic performance of buildings from the performance of elements. Part 3: Airborne sound insulation against outdoor sound. (ISO 12354-3:2017). 
UNE EN ISO 12354-4:2018	Building acoustics. Estimation of acoustic performance of buildings from the performance of elements. Part 4: Transmission of indoor sound to the outside. (ISO 12354-4:2017)
UNE EN 12354-5:2009	Building acoustics. Estimation of acoustic performance of buildings from the performance of elements. Part 5: Sounds levels due to the service equipment. (+UNE-EN 12354-5: 2009/AC: 2010)
UNE EN 12354-6:2004	Building acoustics. Estimation of acoustic performance of buildings from the performance of elements. Part 6: Sound absorption in enclosed spaces.”
- Annex D is removed.
- Annex E is removed.
- In Annex H. Guide to the use of insulation quantities in relation to demand, Subsection H.1 Acoustic insulation to airborne noise, in Table H.1, the references “UNE EN ISO 140-4” and “UNE EN ISO 140-5” are replaced by “UNE-EN ISO 16283-1” and “UNE-EN ISO 16283-3”, respectively.
- In Annex H. Guide to the use of insulation quantities in relation to demand, Subsection H.2 Acoustic insulation to impact noise, point 1, in Table H.2, the reference “UNE EN ISO 140-7” is replaced by “UNE-EN ISO 16283-2”.
- In Annex H. Guide to the use of insulation quantities in relation to demand, Subsection H.2 Acoustic insulation to impact noise, point 2, the reference “UNE EN ISO 140-7” is replaced by “UNE-EN ISO 16283-2”.
Twelve. In basic document DB-HS “Health”, the legislative references indicated are updated as follows:
- In the Introduction, Part III General criteria of application, the paragraph: ‘When a regulatory provision is cited in this DB, reference is to be made to the version in force at the time of application. When a UNE, UNE-EN or UNE-EN ISO standard is cited, reference is to be made to the version indicated, even if a subsequent version exists, except for UNE standards corresponding to EN or EN ISO standards whose reference has been published in the Official Journal of the European Union within the framework of application of Council Directive 89/106/EEC on construction products, in which case the citation must be for the version of said reference’ is replaced with the following paragraphs: 
‘When a regulatory provision is cited in this DB, reference is to be made to the version in force at the time of application. When a UNE, UNE-EN or UNE-EN ISO standard is cited, reference is to be made to the version indicated, even if a subsequent version exists, except in cases of harmonised UNE EN standards that transpose EN standards whose references were published in the Official Journal of the European Union within the framework of application of Regulation (EU) No 305/2011 of the European Parliament and of the Council of 9 March 2011 laying down harmonised conditions for the marketing of construction products and repealing Council Directive 89/106/EEC, in which case the citation shall be for the last Commission Communication that includes said reference. In cases of standards on test methods referenced in the harmonised standards, the version included in the harmonised UNE EN standards listed above shall apply.
The standards specified in this Basic Document may be replaced by others used by any other EU Member State or party to the Agreement on the European Economic Area or any country party to a customs Association Agreement with the European Union, as long as they are demonstrated to have equivalent technical specifications.’
- In Section HS 1, Subsection 2.3.2, the reference ‘UNE EN 772-11:2001 and UNE EN 772-11:2001/A1:2006’ is replaced by ‘UNE-EN 772-11:2011’. 
- In Section HS 1, Subsection 2.3.2, the reference “UNE EN ISO 13755:2002” is replaced by “UNE-EN ISO 13755:2008”.
- In Section HS 1, Subsection 2.4.3.1, the reference “UNE 127100” is replaced by “UNE 127100:1999”.
- In Section HS 1, Subsection 2.4.3.1, the reference ‘UNE 136020’ is replaced by ‘UNE 136020:2004’.
- In Section HS 1, Subsection 4.1.2, the reference ‘UNE EN 772-11:2001 and UNE EN 772-11:2001/A1:2006’ is replaced by ‘UNE-EN 772-11:2011’. 
-	In Section HS 1, Subsection 5.1.3.1, the reference “UNE EN 772-11:2001 and UNE EN 772-11:2001 /A1:2006" is replaced by "UNE-EN 772-11:2011". 
-	In Section HS 1, Appendix A, reference “UNE EN 1609:1997” is replaced by “UNE EN 1609:2013” and the reference “UNE EN 12087:1997” is replaced by “UNE-EN 12087:2013”.
- In Section HS 2, Subsection 2.1.3, the reference “UNE 20315:1994” is replaced by “UNE 20315:2017”.
- In Section HS 3, Subsection 3.1.1, the reference ‘UNE EN 12207:2000’ is replaced by ‘UNE EN 12207:2017’.
- In Section HS 3, Subsection 5.1, the reference “UNE 100 102:1988” is replaced by “UNE-EN ISO 1507:2007”.
- In Section HS 4, Part 4.4.4, point 1, the reference “UNE 100 156:1989" is replaced by "UNE 100156:2014 IN" and the reference "UNE ENV 12 108:2002" is replaced by "UNE-ENV 12 108:2015 IN".
- In Section HS 4, Subsection 4.5.2.1, point 2, the reference “UNE 100 030:1994” is replaced by “UNE 100030:2017”.
- In Section HS 4, Subsection 5.1.1.2, point 3, the reference “UNE 10242:1995" is replaced by "UNE 10242:1995 (+UNE-EN 10242/1M:1999, +UNE-EN 10242/A2:2004)".
-	In Section HS 4, Subsection 5.1.1.3.3, point 2, the reference “UNE EN ISO 12 241:1999" is replaced by "UNE-EN ISO 12241:2010”.
- In Section HS 4, Subsection 5.1.4.2, point 5, the reference "as specified in standard UNE 100 050:20" is deleted.
- In Section HS 4, Subsection 5.2.1.1, point 2(b), the reference “Method A from standard UNE ENV 12108:2002” is replaced by “test procedure A from standard UNE-CEN/TR 12108:2015 IN".
- In Section HS 4, Subsection 6.2, point 1(a), the reference "stainless steel pipes, pursuant to standard UNE 19 047:1996" is deleted.
- In Section HS 4, Subsection 6.2, point 1(b), the reference “Standard UNE EN 1 057:1996” is replaced by “standard UNE-EN 1057:2007+A1:2010".
- In Section HS 4, Subsection 6.2, point 1(c), the reference “Standard” is replaced by “standard”.
- In Section HS 4, Subsection 6.2, point 1(d), the reference “Standard UNE EN 545:1995” is replaced by “standard UNE-EN 545:2011".
- In Section HS 4, Subsection 6.2, point 1(e), the reference “Standard UNE EN 1452:2000" is replaced by "standards UNE-EN ISO 1452-1:2010, UNE-EN ISO 1452-2:2010 and UNE-EN ISO 1452-3:2011".
- In Section HS 4, Subsection 6.2, point 1(f), the reference ‘UNE EN ISO 15877:2004’ is replaced by ‘standards UNE-EN ISO 15874-1:2013, UNE-EN ISO 15874-2:2013 and UNE-EN ISO 15874-3:2013’.
In Section HS 4, Subsection 6.2, point 1(g), the reference ‘Standards UNE EN 12201:20030 is replaced by ‘standards UNE-EN 12201-1:2012, UNE-EN 12201-2:2012+A1:2014, UNE-EN 12201-3:2012 + A1:2013 and UNE-EN 12201-4:2012’.
- In Section HS 4, Subsection 6.2, point 1(h), the reference ‘Standard UNE EN ISO 15875:2004’ is replaced by ‘standards UNE-EN ISO 15875-1:2004 (+UNE-EN ISO 15875-1:2004/A1:2007), UNE-EN ISO 15875-2:2004 (+UNE-EN ISO 15875-2:2004/A1:2007) and UNE-EN ISO 15875-3:2004’.
- In Section HS 4, Subsection 6.2, point 1(i), the reference “Standard UNE EN ISO 15876:2004" is replaced by "standards UNE-EN ISO 15876-1:2017, UNE-EN ISO 15876-2:2017 and UNE-EN ISO 15876-3:2017".
- In Section HS 4, Subsection 6.2, point 1(j), the reference “Standard UNE EN ISO 15874:2004" is replaced by "standards UNE-EN ISO 15874-1:2013, UNE-EN ISO 15874-2:2013 and UNE-EN ISO 15874-3:2013".
- In Section HS 4, Subsection 6.2, point 1, the references contained in k) and l) are replaced by a single “multi-layer polymer pipes pursuant to standards UNE-EN ISO 21003-1:2009, UNE-EN ISO 21003-2:2009 (+UNE-EN ISO 21003-2:2009/A1:2011) and UNE-EN ISO 21003-3:2009".
- In Section HS 4, Subsection 6.2, point 1, the list is renumbered starting from a) to j).
- In Section HS 4, “Appendix C. Reference standards” is replaced by:
“Appendix C. Reference standards
This appendix provides the full references for the standards cited in the text of DB HS4.
UNE 10242:1995	Threaded pipe fitting in malleable cast iron. (+UNE-EN 10242/1M:1999, +UNE-EN 10242/A2:2004)
UNE 19049-1:1997	Stainless steel tubes for the conveyance of hot/cold water. Part 1: Tubes.
UNE 100030:2017	Guidelines for prevention and control of proliferation and spread of Legionella in facilities. 
UNE 100151:1988	Air conditioning. Site pressure testing of pipework.
UNE 100156:2004 IN	Air conditioning. Expansion joints. Design criteria.
UNE 100171:1989 IN	Air conditioning. Thermal insulation. Erection of insulating materials.
UNE CEN/TR 12108:2015 IN	Plastics piping systems. Guidance for the installation inside buildings of pressure piping systems for hot and cold water intended for human consumption.
UNE EN 1057:2007+A1:2010	Copper and copper alloys. Seamless, round copper tubes for water and gas in sanitary and heating applications.
UNE EN 10240:1998 	Internal and/or external protective coatings for steel tubes. Specification for hot dip galvanized coatings applied in automatic plants.
UNE EN 12201-1:2012	Plastics piping systems for water supply, and for drainage and sewerage under pressure. Polyethylene (PE). Part 1: General.
UNE EN 12201-2:2012+A1:2014	Plastics piping systems for water supply, and for drainage and sewerage under pressure. Polyethylene (PE). Part 2: Pipes.
UNE EN 12201-3:2012+A1:2013	Plastics piping systems for water supply, and for drainage and sewerage under pressure. Polyethylene (PE). Part 3: Fittings.
UNE EN 12201-4:2012	Plastics piping systems for water supply, and for drainage and sewerage under pressure. Polyethylene (PE). Part 4: Valves.
UNE EN ISO 1452-1:2010 	Plastics piping systems for water supply and for buried and above-ground drainage and sewerage under pressure. Unplasticised poly(vinyl chloride) (PVC-U). Part 1: General.
UNE EN ISO 1452-2:2010 	Plastics piping systems for water supply and for buried and above-ground drainage and sewerage under pressure. Unplasticised poly(vinyl chloride) (PVC-U). Part 2: Tubes.
UNE EN ISO 1452-3:2011 	Plastics piping systems for water supply and for buried and above-ground drainage and sewerage under pressure. Unplasticised poly(vinyl chloride) (PVC-U). Part 3: Fittings.
UNE EN ISO 12241:2010	Thermal insulation for building equipment and industrial installations. Calculation rules.
UNE EN ISO 15874-1:2013	Plastics piping systems for hot and cold water installations. Polypropylene (PP). Part 1: General.
UNE EN ISO 15874-2:2013	Plastics piping systems for hot and cold water installations. Polypropylene (PP). Part 2: Tubes.
UNE EN ISO 15874-3:2013	Plastics piping systems for hot and cold water installations. Polypropylene (PP). Part 3: Fittings.
UNE EN ISO 15875-1:2004 	Plastics piping systems for hot and cold water installations. Cross-linked polyethylene (PE-X). Part 1: General. (+UNE-EN ISO 15875-1:2004/A1:2007)
UNE EN ISO 15875-2:2004 	Plastics piping systems for hot and cold water installations. Cross-linked polyethylene (PE-X). Part 2: Tubes. (+UNE-EN ISO 15875-2:2004/A1:2007)
UNE EN ISO 15875-3:2004	Plastics piping systems for hot and cold water installations. Cross-linked polyethylene (PE-X). Part 3: Fittings.
UNE EN ISO 15876-1:2017	Plastics piping systems for hot and cold water installations. Polybutylene (PB). Part 1: General.
UNE EN ISO 15876-2:2017	Plastics piping systems for hot and cold water installations. Polybutylene (PB). Part 2: Pipes.
UNE EN ISO 15876-3:2017	Plastics piping systems for hot and cold water installations. Polybutylene (PB). Part 3: Fittings.
UNE EN ISO 21003-1:2009 	Multilayer piping systems for hot and cold water installations inside buildings. Part 1: General.
UNE EN ISO 21003-2:2009 	Multilayer piping systems for hot and cold water installations inside buildings. Part 2: Tubes. (+UNE-EN ISO 21003-2:2009/A1:2011)
UNE EN ISO 21003-3:2009 	Multilayer piping systems for hot and cold water installations inside buildings. Part 3: Fittings.”
- In Section HS 5, Subsection 6.2(a), the reference ‘UNE EN 545:2002, UNE EN 598:1996, UNE EN 877:2000’ is replaced by ‘UNE-EN 598:2008+A1:2009 and UNE-EN 877:2000 (+UNE-EN 877:2000/A1:2007)’.
- In Section HS 5, Subsection 6.2(b), the reference ‘UNE EN 1329-1:1999, UNE EN 1401-1:1998, UNE EN 1453-1:2000, UNE EN 1456-1:2002’ is replaced by ‘UNE EN 1329-1:2014 + A1:2018, UNE EN 1401-1:2009, UNE EN 1453-1:2017, UNE EN 1566-1:1999, UNE EN ISO 1452-1:2010, UNE EN ISO 1452-2:2010’.
- In Section HS 5, Subsection 6.2(c), the reference ‘UNE EN 1852-1:1998’ is replaced by ‘UNE-EN 1852-1:2018’.
- In Section HS 5, Subsection 6.2(d), the reference “UNE EN 295-1:1999" is replaced by "UNE-EN 295-1:2013".
- In Section HS 5, Subsection 6.2(e), the reference “UNE 127010:1995 EX" is replaced by "UNE-EN 1916:2008 “national supplement: UNE 127916:2014)".
- In Section HS 5, ‘Appendix C. Reference standards’ is replaced by:
[bookmark: _Toc39158108]‘Annex C. Reference standards
This appendix provides the full references for the standards cited in the text of DB HS5.
UNE 127916:2014 	Concrete pipes and fittings, unreinforced, steel fibre and reinforced. National complement to the UNE EN 1916:2008 standard.
UNE EN 295-1:2013	Vitrified clay pipe systems for drains and sewers. Part 1: Requirements for pipes, fittings and joints.
UNE EN 598:2008+A1:2009	Ductile iron pipes, fittings, accessories and their joints for sewerage applications. Requirements and test methods.
UNE EN 877:2000 	Cast iron pipes and fittings, their joints and accessories for the evacuation of water from buildings. Requirements, test methods and quality assurance. (+UNE EN 877:2000/A1:2007)
UNE EN 1329-1:2014+A1:2018	Plastics piping systems for soil and waste discharge (low and high temperature) within the building structure. Unplasticised poly(vinyl chloride) (PVC-U). Part 1: Specifications for pipes, fittings and the systems.
UNE EN 1401-1:2009	Plastics piping systems for non-pressure underground drainage and sewerage. Unplasticised poly(vinyl chloride) (PVC-U). Part 1: Specifications for pipes, fittings and the systems.
UNE EN 1453-1:2017	Plastics piping systems with structured-wall pipes for soil and waste discharge (low and high temperature) inside buildings. Unplasticised poly(vinyl chloride) (PVC-U). Part 1: Specifications for pipes and the system. 
UNE EN 1566-1:1999	Plastics piping systems for soil and waste discharge (low and high temperature) within the building structure. Chlorinated poly(vinyl chloride) (PVC-C). Part 1: Specifications for pipes, fittings and the systems.
UNE EN 1852-1:2018	Plastics piping systems for non-pressure underground drainage and sewerage. Polypropylene (PP). Part 1: Specifications for pipes, fittings and the systems.
UNE EN 1916:2008	Concrete pipes and fittings, unreinforced, steel fibre and reinforced.
UNE EN ISO 1452-1:2010 Plastics piping systems for water supply and for buried and above-ground drainage and sewerage under pressure. Unplasticised poly(vinyl chloride) (PVC-U). Part 1: General. 
UNE EN ISO 1452-2:2010 Plastics piping systems for water supply and for buried and above-ground drainage and sewerage under pressure. Unplasticised poly(vinyl chloride) (PVC-U). Part 2: Pipes.’
First transitional provision. Buildings exempt from the provisions of this Royal Decree.
The amendments to the Technical Building Code (CTE) adopted by this Royal Decree shall not apply to new buildings or work on existing buildings which, in both cases, have already applied for a municipal works permit at the time when this Royal Decree comes into force. 
Such works shall begin within the maximum period of efficiency of said permit, in accordance with its governing regulations or, failing that, within six months of said permit being granted. Otherwise, the projects shall adapt to the amendments of the CTE that are approved by this Royal Decree.
Second transitional provision. Buildings for which application of the provisions in this Royal Decree is voluntary.
The amendments of the Technical Building Code (CTE), which are adopted by this Royal Decree, shall be applied on a voluntary basis to new building works and works on existing buildings for which, in both cases, an application for a municipal works permit is submitted within six months of this Royal Decree entering into force. Such works shall begin within the maximum period of validity of said permit, in accordance with its governing regulations or, failing that, within six months of said permit being granted. 
Otherwise, the projects shall adapt to the amendments of the CTE that are approved by this Royal Decree.
Third transitional provision.	 Buildings for which application of the provisions in this Royal Decree is mandatory.
Application of the amendments to the Technical Building Code (CTE) adopted by this Royal Decree shall be mandatory for new buildings or work on existing buildings which, in both cases, apply for a municipal works permit more than six months after its entry into force.
First final provision. Transposition of European Union law.
This Royal Decree revises the minimum energy efficiency requirements of buildings pursuant to Articles 4(1)(6) of Directive 2010/31/EU of the European Parliament and of the Council of 19 May 2010 on the energy performance of buildings.
It also transposes to Spanish Law Articles 74 and 103(2) of Council Directive 2013/59/EURATOM of 5 December 2013 laying down basic safety standards for protection against the dangers arising from exposure to ionising radiation, and repealing Directives 89/618/Euratom, 90/641/Euratom, 96/29/Euratom, 97/43/Euratom and 2003/122/Euratom.
Second final provision. Entry into force
This Royal Decree shall enter into force on the day after its publication in the Official State Gazette.
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ANNEX I


Basic Document HE
	Energy saving



HE 0	Limiting energy consumption
HE 1	Conditions for controlling energy demand
HE 2	Conditions of heating installations
HE 3	Conditions of lighting installations
HE 4	Minimum contribution of renewable energy to cover domestic hot water demand
HE 5	Minimum electricity generation






Introduction

[bookmark: __RefHeading___Toc10072_1941668277]I.	Purpose

This Basic Document [DB] is intended to set out the rules and procedures enabling compliance with the basic energy-saving obligation. The sections of this DB correspond to basic requirements HE 0 to HE 5. Proper application of each section ensures compliance with the corresponding basic requirement.
Proper application of the entire DB ensures compliance with the basic ‘Energy saving’ obligation.

Both the objective of the basic ‘Energy saving’ obligation and the basic requirements are set out in Article 15 of Part I of this CTE, and are as follows:


Article 15. Basic energy saving [HE] requirements
1. The objective of the basic ‘Energy saving’ obligation is to achieve rational use of the energy required for use of the buildings, thus reducing consumption to sustainable limits and also ensuring that some of this energy comes from renewable sources, based on characteristics of its design, construction, use and maintenance.
To achieve this objective, buildings shall be designed, built, used and maintained in a way that ensures compliance with the basic requirements set out in the sections below.
The Basic Document ‘DB-HE Energy-Saving’ specifies objective parameters and procedures to be followed to ensure compliance with the basic requirements and attainment of the minimum quality levels related to the basic energy-saving regulations.

15.1 Basic requirement HE 0: Limiting energy consumption
The energy consumption of buildings shall be limited according to their climate zone, use and, for existing buildings, the scope of the works. Energy consumption shall largely be met using energy from renewable sources.

15.2 Basic requirement HE 1: Conditions for controlling energy demand
Buildings shall have a thermal envelope with characteristics that limit the primary energy needs to achieve thermal comfort according to the climate zone of the building, summer and winter patterns, the use of the building and, for existing buildings, the scope of the works.
The elements of the thermal envelope shall have characteristics, based on the climate zone, that prevent imbalances in the thermal quality of the different habitable spaces. Likewise, the characteristics of the interior partitions shall limit the heat transfer between units used for different purposes and between usage units and shared areas of the building.
Risks arising from processes that significantly reduce the thermal efficiency or service life of components of the thermal envelope, such as condensation, shall also be limited.

15.3 Basic requirement HE 2: Conditions of heating installations
Heating installations in buildings shall be appropriate to ensure all occupants achieve thermal wellness. This requirement is currently provided for in the prevailing Regulations on Thermal Installations in Buildings (RITE), and application thereof shall be defined in the building design.

15.4 Basic requirement HE 3: Conditions of lighting installations
Buildings shall have energy-efficient lighting installations suited to the needs of their users, control systems enabling lighting use to be adjusted in consideration of actual occupation of the area, and adjustment systems to optimise the use of natural light in areas that satisfy certain conditions.

15.5 Basic requirement HE 4: Minimum contribution of renewable energy to cover domestic hot water demand
Buildings shall largely meet their DHW or indoor pool heating needs with energy from renewable sources or renewable cogeneration processes, or with energy generated in the building itself or from a connection to a district heating system.

15.6 Basic requirement HE 5: Minimum electricity generation
Buildings with high electricity consumption shall incorporate systems for generating electricity from renewable sources for internal use or for supplying to the grid.


[bookmark: __RefHeading___Toc10074_1941668277]II.	Scope
Each section of this DB indicates the scope of its respective subsections.
The contents of this DB refer exclusively to the basic ‘Energy saving’ obligation. The basic requirements for the other basic obligations must also be met, which can be accomplished by applying the corresponding DBs.
A nearly zero-energy building is defined as any new or existing building that meets the regulatory requirements set out in this Basic Document ‘DB-HE Energy saving’ with regard to reducing energy consumption for newly constructed buildings.
[bookmark: __RefHeading___Toc10076_1941668277]III. General application criteria
Solutions other than those given in this DB may be used, in which case the procedure described in Article 5 of Part I of the CTE shall be followed and the design shall demonstrate compliance with the basic obligation and basic requirements.
The CTE Construction Element Catalogue [Catálogo de Elementos Constructivos del CTE] provides values for certain technical characteristics required in this DB. The values that the Catalogue assigns to construction solutions that are not manufactured industrially but rather produced onsite offer a legal guarantee covering their use in designs, while for construction products manufactured industrially, these values merely serve as general guidelines.

Where this DB cites a regulatory provision, this refers to the version in force at the time of application. When a UNE, UNE-EN or UNE-EN ISO standard is cited, reference is to be made to the version indicated, even if a subsequent version exists, except in cases of harmonised UNE EN standards that transpose EN standards whose references were published in the Official Journal of the European Union within the framework of application of Regulation (EU) No 305/2011 of the European Parliament and of the Council of 9 March 2011 laying down harmonised conditions for the marketing of construction products and repealing Council Directive 89/106/EEC, in which case the citation shall be for the last Commission Communication that includes said reference. In cases of standards on test methods referenced in the harmonised standards, the version included in the harmonised UNE EN standards listed above shall apply.

The standards specified in this DB may be replaced with others used by any EU Member State or party to the Agreement on the European Economic Area or any country party to a customs Association Agreement with the European Union, as long as they are demonstrated to have equivalent technical specifications.


[bookmark: __RefHeading___Toc10078_1941668277]IV.	Criteria for application in existing buildings
Criterion 1: no decrease in quality
Unless a DB provides different criteria, it shall not be permitted to reduce pre-existing conditions that are less stringent than those set out in a DB, and it shall only be permitted to reduce more stringent conditions to the level specified in the relevant DB.
Criterion 2: flexibility
[bookmark: __DdeLink__1263_477829188]Where it is not possible to achieve the general performance level specified in this DB, solutions enabling maximum suitability may be determined and adopted in any of the following cases:
a)	in buildings with recognised historical or architectural value, where other solutions could unacceptably alter their nature or appearance; or
b)	application of other solutions would not actually improve performance in terms of the basic ‘Energy saving’ obligation; or
c)	other solutions are not technically or economically viable; or
d)	other solutions entail substantial changes to elements of the thermal envelope or to heat production installations that the solution was not originally intended to affect.
The design must demonstrate the grounds for applying this flexibility criterion. The final project documentation must state the performance level achieved and any factors affecting use and maintenance.

Criterion 3: repair of damage
Elements of the existing part that are not affected by any of the conditions set out in this DB may be retained in their existing condition, provided that before the work, they do not exhibit any damage that has significantly affected their original performance. If the building exhibits damage relevant to the basic ‘Energy saving’ obligation, the work must include specific measures to repair it.

[bookmark: __RefHeading___Toc10080_1941668277]V. 	Specific conditions for compliance with DB-HE
The procedures described in this DB shall be applied in accordance with the specific conditions it contains and with the general conditions for compliance with the CTE, the design conditions, the works execution conditions and the building conditions given in Articles 5, 6, 7 and 8, respectively, in Part I of the CTE.

Manufacturers of products with harmonised standards shall submit a copy of the declaration of performance and the CE marking for the product, where the former document shall include the performance figures for the intended use(s) of the product indicated in the Z Annex(es) of its harmonised standard, as per the applicable Regulation (EU) No 305/2011 of the European Parliament and of the Council of 9 March 2011 laying down harmonised conditions for the marketing of construction products.

[bookmark: __RefHeading___Toc10082_1941668277]VI.	Terms and definitions
For application of this DB, the terms in italics must be used in accordance with the meanings and the conditions indicated for each term, either in the terminology annex of this DB or in Annex III of Part I of this CTE, where said terms appear frequently throughout the Code.
Contents
Section HE 0 Limiting energy consumption
1.	Scope
2.	Determination of the requirement
3.	Quantification of the requirement
3.1	Non-renewable primary energy consumption
3.2	Total primary energy consumption
4.	Procedure and information for determining energy consumption
4.1	Calculation procedure
4.2	External factors
4.3	Internal factors and operating conditions
4.4	Thermal model: Thermal envelope and zoning
4.5	Reference systems in private residential use
4.6	Area for calculation of consumption indicators
5.	Demonstration of compliance
6.	Construction, maintenance and preservation
6.1	Execution
6.2	Work execution verification
6.3	As-built verification
6.4	Building maintenance and preservation
Section HE 1 Conditions for controlling energy demand
1.	Scope
2.	Determination of the requirement
3.	Quantification of the requirement
3.1	Conditions on the thermal envelope
3.2	Limiting imbalances
3.3	Limiting condensation in the thermal envelope
4.	Demonstration of compliance
5.	Construction, maintenance and preservation
5.1	Mandatory product characteristics
5.2	Mandatory characteristics for components of the thermal envelope
5.3	Execution
5.4	Onsite product acceptance inspection
5.5	Work execution verification
5.6	As-built verification
5.7	Building maintenance and preservation
Section HE 2 Conditions of heating installations
Section HE 3 Conditions of lighting installations
1.	Scope
2.	Determination of the requirement
3.	Quantification of the requirement
3.1	Energy performance of lighting installations
3.2	Installed power
3.3	Control and regulation systems
3.4	Natural lighting systems
4.	Demonstration of compliance
5.	Construction, maintenance and preservation
5.1	Execution
5.2	Work execution verification
5.3	As-built verification
5.4	Building maintenance and preservation
Minimum contribution of renewable energy to cover domestic hot water demand
1.	Scope
2.	Determination of the requirement
3.	Quantification of the requirement
3.1	Minimum share of renewables for DHW and/or swimming pool heating
3.2	Energy supply metering systems
4.	Demonstration of compliance
5.1	Execution
5.2	Work execution verification
5.3	As-built verification
5.4	Building maintenance and preservation
Minimum electricity generation
1.	Scope
2.	Determination of the requirement
3.	Quantification of the requirement
4.	Demonstration of compliance
5.	Construction, maintenance and preservation
5.1	Execution
5.2	Work execution verification
5.3	As-built verification
5.4	Building maintenance and preservation
Annex A.	Terminology
Annex B.	Climate zones
Annex C.	Factors in defining the thermal envelope
Annex D.	Operating conditions and usage profiles
Annex E.	Guideline values for transmittance
Annex F.	Reference DHW demand
Annex G.	Mains water temperature
Annex H.	Determination of the air permeability of buildings

[bookmark: _Toc39157900][bookmark: _Toc39158109][bookmark: s1][bookmark: _Toc44876226]
Section HE 0
Limiting energy consumption
[bookmark: _Toc530395230][bookmark: _Toc530396109][bookmark: _Toc39157901][bookmark: _Toc39158110][bookmark: _Toc44876227]1.	Scope
1.	This Section shall apply to:
a)	newly constructed buildings;
b)	work on existing buildings, in the following cases:
· extensions that increase the floor area or built volume of the affected usage unit(s) by over 10%, if the total usable floor area of the extension exceeds 50 m2;
· changes in use, if the total usable floor area exceeds 50 m2;
· joint renovations on the heat production installations and over 25% of the total surface area of the final thermal envelope of the building.
The requirements due to extensions and changes in use shall apply to the extension and repurposed usage unit(s), respectively, whereas for renovations as referred to in this subparagraph, they shall apply to the entire building. 
2.	The scope does not cover:
a)	buildings officially protected as part of a designated environment or because of their special architectural or historic value, where compliance with certain basic energy efficiency requirements could unacceptably alter their nature or appearance, and where the authority that granted the official protection shall determine the inalterable elements;
b)	temporary structures with a planned time of use of two years or less;
c)	industrial, defence and non-residential agricultural buildings, or parts thereof, with a low energy demand. Areas that do not require a guarantee of thermal comfort conditions, such as those used for workshops and industrial processes, shall be considered to be of low energy demand;
d)	independent buildings with a total usable floor area of less than 50 m2.
[bookmark: _Toc530395231][bookmark: _Toc530396110][bookmark: _Toc39157902][bookmark: _Toc39158111][bookmark: _Toc44876228]2.	Determination of the requirement
1.	The energy consumption of buildings shall be limited according to their winter climate zone, their use and, for existing buildings, the scope of the works.
[bookmark: Sección_HE0_Cuantificacion][bookmark: _Toc530395232][bookmark: _Toc39157903][bookmark: _Toc39158112][bookmark: _Toc44876229]3.	Quantification of the requirement
[bookmark: _Toc530395233][bookmark: _Toc530396112][bookmark: _Toc39157904][bookmark: _Toc44876230]3.1	Non-renewable primary energy consumption
1.	The non-renewable primary energy consumption (Cep,nren) of the spaces inside the thermal envelope of the building or relevant part thereof shall not exceed the limit value (Cep,nren,lim) given in Table 3.1.a-HE0 or 3.1.b-HE0:

Table 3.1.a - HE0
Limit value Cep,nren,lim [kW·h/m2·year] for private residential use
	
	Winter climate zone

	
	α
	A
	B
	C
	D
	E

	New buildings and extensions
	20
	25
	28
	32
	38
	43

	Changes in use to private residential and renovations
	40
	50
	55
	65
	70
	80

	For non-mainland Spain (Balearic Islands, Canary Islands, Ceuta and Melilla), the values in the table shall be multiplied by 1.25.



Table 3.1.b - HE0
Limit value Cep,nren,lim [kW·h/m2·year] for uses other than private residential
	Winter climate zone

	α
	A
	B
	C
	D
	E

	70 + 8 · CFI
	55 + 8 · CFI
	50 + 8 · CFI
	35 + 8 · CFI
	20 + 8 · CFI
	10 + 8 · CFI

	CFI: Average internal load [W/m2]
For non-mainland Spain (Balearic Islands, Canary Islands, Ceuta and Melilla), the values obtained shall be multiplied by 1.40.



2.	For buildings featuring private residential usage units combined with other usage units, the non-renewable primary energy consumption limit value (Cep,nren,lim) shall be applied separately to each building part with a different use.
[bookmark: Sección_HE0_Cuantificacion_CEPT][bookmark: _Toc530395234][bookmark: _Toc39157905][bookmark: _Toc44876231]3.2	Total primary energy consumption
1.	The total primary energy consumption (Cep,tot) of the spaces inside the thermal envelope of the building or relevant part thereof shall not exceed the limit value (Cep,tot,lim) given in Table 3.2.a-HE0 or 3.2.b-HE0:

Table 3.2.a - HE0
Limit value Cep,tot,lim [kW·h/m2·year] for private residential use
	
	Winter climate zone

	
	α
	A
	B
	C
	D
	E

	New buildings and extensions
	40
	50
	56
	64
	76
	86

	Changes in use to private residential and renovations
	55
	75
	80
	90
	105
	115

	For non-mainland Spain (Balearic Islands, Canary Islands, Ceuta and Melilla), the values in the table shall be multiplied by 1.15.



Table 3.2.b - HE0
Limit value Cep,tot,lim [kW·h/m2·year] for uses other than private residential
	Winter climate zone

	α
	A
	B
	C
	D
	E

	165 + 9 · CFI
	155 + 9 · CFI
	150 + 9 · CFI
	140 + 9 · CFI
	130 + 9 · CFI
	120 + 9 · CFI

	CFI: Average internal load [W/m2]
For non-mainland Spain (Balearic Islands, Canary Islands, Ceuta and Melilla), the values obtained shall be multiplied by 1.40.



2.	For buildings featuring private residential usage units combined with other usage units, the total primary energy consumption limit value (Cep,tot,lim) shall be applied separately to each building part with a different use.
[bookmark: _Toc530395235][bookmark: _Toc530396114][bookmark: _Toc39157906][bookmark: _Toc39158113][bookmark: _Toc44876232]4.	Procedure and information for determining energy consumption
[bookmark: _Toc530395236][bookmark: _Toc39157907][bookmark: _Toc44876233]4.1	Calculation procedure
1.	The energy consumption requirements for the building or part thereof set out in this basic document shall be verified with a calculation procedure according to the characteristics specified in this subsection.
2.	The calculation procedure must enable determination of the energy performance, as non-renewable primary energy (Cep,nren), and total primary energy consumption (Cep,tot), that is needed to maintain the operating conditions of the building or part thereof for a period of one year under the influence of the internal factors and external factors defined in the regulations.
3.	The calculation procedure must enable a breakdown of the final energy consumption by energy vector used (fuel type or electricity) to meet the energy needs for each technical service (heating, cooling, domestic hot water (DHW), ventilation, humidity control and any lighting). For this, it shall be permitted to use a simulation by means of a thermal model of the building or equivalent simplified methods, with detailed or simplified consideration of the following aspects:
a)	building design, location and orientation;
b)	hour-by-hour account of thermal processes in transient state;
c)	thermal coupling between adjacent zones of the building at different temperatures;
d)	the external factors, internal factors and operating conditions, taking into account the possibility of spaces in free oscillation;
e)	energy gains and losses by conduction through the thermal envelope, comprising opaque enclosures, openings and heat bridges, with consideration of the thermal inertia of the materials;
f)	gains and losses caused by solar radiation passing through transparent or semi-transparent elements, and gains and losses related to the heating of opaque elements in the thermal envelope, with consideration of the properties of the elements, their orientation and inclination, and the shadows cast by the building or other obstacles that could block said radiation;
g)	energy gains and losses caused by the exchange of air with the outside due to ventilation and infiltration, taking into account the air quality requirements of the different spaces and the control strategies used;
h)	the needs for heating, cooling, DWH and ventilation, humidity control and, in uses other than private residential, lighting;
i) 	dimensioning and performance of equipment and systems for cooling and heating, DHW, ventilation, humidity control and lighting;
j)	the use of different energy sources, whether generated onsite or remotely or from solid biomass, biogas or renewable gases;
k)	conversion factors for final energy to primary energy from renewable or non-renewable sources;
l)	the contribution from renewable energy generated onsite or in the vicinity of the parcel or from solid biomass, biogas or renewable gases.
4.	Indicators for energy performance, production and consumption shall be calculated on a monthly basis.
5.	The conversion factors used to convert final energy into primary energy (whether total, from renewable sources or from non-renewable sources) shall be officially published.
6.	The total hours out of range shall not exceed 4% of the total occupancy time.
7.	The spaces in the model shall have operating conditions and usage profiles in accordance with Annex D.
8.	The reference demand values for DWH shall be determined according to Annex F. Annex G includes mains water temperature values for the DHW consumption calculation.
9.	For the aspects not defined in this DB, calculation of the energy needs, consumption and indicators shall be in accordance with the recognised document: Technical conditions for procedures to assess building energy performance [Condiciones técnicas de los procedimientos para la evaluación de la eficiencia energética de los edificios].
[bookmark: _Toc530395237][bookmark: _Toc530396116][bookmark: _Toc39157908][bookmark: _Toc44876234]4.2	External factors
1.	External factors are the effects of the elements on the building that influence its thermal behaviour.
2.	For calculation purposes, a set of climate zones are defined, each with a reference climate that provides the external factors for temperature and solar radiation.
3.	The climate zone of each location, as well as its reference climate, is determined using the table values in Annex B or from recognised documents drawn up by the Autonomous Communities.
[bookmark: Sección_HE0_SolicitacionesInteriores][bookmark: _Toc530395238][bookmark: _Toc39157909][bookmark: _Toc44876235]4.3	Internal factors and operating conditions
1.	Internal factors are the thermal loads generated inside the building due to the energy from occupants, equipment and lighting. Internal factors are described with a usage profile that provides the internal loads for each type of space. The spaces in the thermal model shall have a usage profile according to Annex D.
2.	The operating conditions for spaces in private residential use are defined using the following parameters, given in the usage profiles in Annex D: 
a) high setpoint temperatures; 
b) low setpoint temperatures;
c) hourly distribution of DWH consumption.
[bookmark: _Toc530395239][bookmark: _Toc530396118][bookmark: _Toc39157910][bookmark: _Toc44876236]4.4	Thermal model: Thermal envelope and zoning
1.	The thermal model of the building shall be made up of a series of spaces connected with each other and with the outside of the building by the thermal building envelope, defined based on the criteria of Annex C.
2.	The thermal zones defined may differ from the actual zoning provided that they adequately reflect the thermal behaviour of the building. In particular, a thermal zone may be integrated into a larger adjacent one if it does not exceed 10% of its usable floor area.
3.	The spaces in the thermal model shall be classified as habitable spaces or non-habitable spaces. The former shall also be classified according to their internal load (low, medium, high or very high) where applicable, and by the need to maintain certain temperature conditions for the thermal comfort of their occupants (conditioned spaces or non-conditioned spaces).
[bookmark: Sección_HE0_SistemasReferencia][bookmark: _Toc530395240][bookmark: _Toc39157911][bookmark: _Toc44876237]4.5	Reference systems in private residential use
1.	In cases of buildings for private residential use, if the design does not define systems for the heating, cooling or hot water services, the calculation shall be based on a system with the characteristics specified in Table 4.5-HE0:

Table 4.5-HE0	Reference systems
	Technology
	Energy vector
	Rated output

	Heating and DWH
	Natural gas
	0.92 (GCV)

	Cooling
	Electricity
	2.60



[bookmark: _Toc530395241][bookmark: _Toc530396120][bookmark: _Toc39157912][bookmark: _Toc44876238]4.6	Area for calculation of consumption indicators
1.	The area used to calculate the consumption indicators shall be obtained by adding up the usable areas of the habitable spaces included in the thermal envelope.
2.	It shall be permitted for the calculation area to exclude spaces that must maintain certain conditions not for occupant comfort, but rather due to the activity performed in said spaces (laboratories with temperature conditions, industrial kitchens, computer rooms, indoor swimming pools, etc.).

[bookmark: Sección_HE0_Justificacion][bookmark: _Toc530395242][bookmark: _Toc39157913][bookmark: _Toc39158114][bookmark: _Toc44876239]5.	Demonstration of compliance
1.	To demonstrate compliance with the requirements of this section, the design documents shall include the following information on the building or relevant part thereof:
a)	definition of the location and climate zone;
b)	definition of the thermal envelope and its components;
c)	the usage profile, conditioning indication (conditioned or unconditioned), calculation ventilation level and operating conditions of the habitable spaces and non-habitable spaces;
d)	the procedure used to calculate energy consumption;
e)	the energy demand for heating, cooling and DHW;
f)	the energy consumption (final energy consumed by energy vector) of the different technical services (heating, cooling, DHW, ventilation, humidity control and any lighting);
g)	the energy generated and the share of energy from renewable sources;
h)	description and arrangement of the systems used to meet the needs of the various technical services;
i)	performance figures used for the different equipment of the technical services;
j)	factors used to convert final energy to primary energy;
k)	non-renewable primary energy consumption (Cep,nren) of the building and the applicable limit value (Cep,nren,lim);
l)	total primary energy consumption (Cep,tot) and the applicable limit value (Cep,tot,lim);
m)	the number of hours out of range and the applicable limit value.
[bookmark: _Toc530395243][bookmark: _Toc530396122][bookmark: _Toc39157914][bookmark: _Toc39158115][bookmark: _Toc44876240]6.	Construction, maintenance and preservation
[bookmark: _Toc530395244][bookmark: _Toc39157915][bookmark: _Toc44876241]6.1	Execution
1.	The building construction work shall be performed according to the design and any design amendments approved by the site manager, with the prior approval of the developer and in accordance with applicable legislation, best practices in construction and the instructions of the site manager and the project manager, as per Article 7 of Part I of the CTE.
[bookmark: _Toc530395245][bookmark: _Toc530396124][bookmark: _Toc39157916][bookmark: _Toc44876242]6.2	Work execution verification
1.	Execution of the work shall be checked against the design specifications, annexes and any amendments approved by the site manager and the instructions of the project manager, as per Article 7.3 of Part I of the CTE and other applicable prevailing regulations.
2.	Execution of the work shall be checked to ensure performance of inspections at the required frequency, as per the project specifications.
3.	Any changes introduced during execution of the works shall be recorded in the as-built documents, and shall always be in accordance with the minimum conditions set out in this Basic Document.
4.	The Building Book shall include documentation on the characteristics of the products, equipment and systems included in the work.
[bookmark: Sección_HE0_ControlObra][bookmark: _Toc530395246][bookmark: _Toc39157917][bookmark: _Toc44876243]6.3	As-built verification
1.	The as-built verification shall be based on the criteria provided in Article 7.4 of Part I of the CTE. 
2.	This Section of the Basic Document does not require final testing.
[bookmark: _Toc530395247][bookmark: _Toc530396126][bookmark: _Toc39157918][bookmark: _Toc44876244]6.4	Building maintenance and preservation
1.	The maintenance plan included in the Building Book shall indicate the work and intervals required to maintain the design and performance parameters of the thermal envelope and installations over time.
2.	In addition, the Building Books shall log all work, whether for repair, renovation or restoration, over the service life of the building.
[bookmark: _Toc39157919][bookmark: _Toc39158116][bookmark: _Toc44876245]Section HE 1
Conditions for controlling energy demand
[bookmark: _Toc530395249][bookmark: _Toc530396128][bookmark: _Toc39157920][bookmark: _Toc39158117][bookmark: _Toc44876246]1.	Scope
1.	This Section shall apply to:
a)	newly constructed buildings;
b)	work on existing buildings:
· extensions;
· changes in use; 
· renovations.
2.	The scope does not cover:
a)	buildings officially protected as part of a designated environment or because of their special architectural or historic value, where compliance with certain basic energy efficiency requirements could unacceptably alter their nature or appearance, and where the authority that granted the official protection shall determine the inalterable elements;
b)	temporary structures with a planned time of use of two years or less;
c)	industrial, defence and non-residential agricultural buildings, or parts thereof, with a low energy demand. Areas that do not require a guarantee of thermal comfort conditions, such as those used for workshops and industrial processes, shall be considered to be of low energy demand;
d)	independent buildings with a total usable floor area of less than 50 m2.
[bookmark: Sección_HE1_Caracterizacion][bookmark: _Toc530395250][bookmark: _Toc39157921][bookmark: _Toc39158118][bookmark: _Toc44876247]2.	Determination of the requirement
1.	To control the energy demand, buildings shall have a thermal envelope with characteristics that limit the primary energy needs to achieve thermal comfort according to the winter and summer patterns, the use of the building and, for existing buildings, the scope of the works.
2.	The elements of the thermal envelope shall have characteristics, based on the winter climate zone, that prevent imbalances in the thermal quality of the different habitable spaces.
3.	The interior partitions shall limit heat transfer between the different usage units of the building, between the usage units and the common areas of the building, and in cases of party walls, between usage units of different buildings.
4.	Risks due to processes that significantly reduce the thermal performance or service life of elements making up the thermal envelope, such as condensation, shall also be controlled.
[bookmark: _Toc530395251][bookmark: _Toc530396130][bookmark: _Toc39157922][bookmark: _Toc39158119][bookmark: _Toc44876248]3.	Quantification of the requirement
[bookmark: _Toc530395252][bookmark: _Toc39157923][bookmark: _Toc44876249]3.1	Conditions on the thermal envelope
The thermal envelope of the building, defined according to the criteria of Annex C, shall meet the following conditions:
[bookmark: Sección_HE1_Cuantificacion_Transmitancia][bookmark: _Toc530395253][bookmark: _Toc530396132][bookmark: _Toc39157924]3.1.1	Transmittance of the thermal envelope
1.	The thermal transmittance (U) of each element of the thermal envelope shall not exceed the limit value (Ulim) in Table 3.1.1.a-HE1:
Table 3.1.1.a - HE1 Limit values for thermal transmittance, Ulim [W/m²K]
	Element
	Winter climate zone

	
	α
	A
	B
	C
	D
	E

	Walls and floors in contact with outside air (US, UM) 
	0.80
	0.70
	0.56
	0.49
	0.41
	0.37

	Roofs in contact with outside air (UC)
	0.55
	0.50
	0.44
	0.40
	0.35
	0.33

	Walls, floors and roofs in contact with non-habitable spaces or with the ground (UT) 
Party walls or interior partitions belonging to the thermal envelope (UMD)
	0.90
	0.80
	0.75
	0.70
	0.65
	0.59

	Openings (assembly of a frame, glazing and possibly also a shutter box) (UH)*
	3.2
	2.7
	2.3
	2.1
	1.8
	1.80

	Doors whose semi-transparent area does not exceed 50%
	5.7

	* Openings used as display windows in usage units with commercial activities may increase the UH value by 50%.



2.	In cases of renovations, the limit value (Ulim) from Table 3.1.1.a-HE1 shall only apply to components of the thermal envelope:
a)	that are replaced, added or substantially modified;
b)	whose internal or external conditions are amended due to the works, where this increases the energy needs of the building. 
In addition, renovations may exceed the values in Table 3.1.1.a-HE1 if the total heat transmission coefficient (K) obtained using the final heat transmittance of the affected elements does not exceed that obtained using the table values.
3.	The total heat transfer coefficient through the thermal envelope (K) of the building or part thereof, with a private residential use, shall not exceed the limit value (Klim) obtained from Table 3.1.1.b-HE1:
Table 3.1.1.b - HE1 Limit value Klim [W/m²K] for private residential use
	
	Compactness V/A [m³/m2]
	Winter climate zone

	
	
	α
	A
	B
	C
	D
	E

	New buildings and extensions
	V/A ≤ 1
	0.67
	0.60
	0.58
	0.53
	0.48
	0.43

	
	V/A ≥ 4
	0.86
	0.80
	0.77
	0.72
	0.67
	0.62

	Changes in use.
Renovations on over 25% of the total area of the final thermal envelope of the building
	V/A ≤ 1
	1.00
	0.87
	0.83
	0.73
	0.63
	0.54

	
	V/A ≥ 4
	1.07
	0.94
	0.90
	0.81
	0.70
	0.62

	The limit values for intermediate compactness (1<V/A<4) are obtained by interpolation.
For extensions, the limit values shall only be applied if the area or built volume increases by over 10%.



4.	The total heat transfer coefficient through the thermal envelope (K) of the building or part thereof, with a use other than private residential, shall not exceed the limit value (Klim) obtained from Table 3.1.1.c-HE1:
Table 3.1.1.c - HE1 Limit value Klim [W/m²K] for uses other than private residential
	
	Compactness
V/A [m³/m2]
	Winter climate zone

	
	
	α
	A
	B
	C
	D
	E

	New buildings
Extensions
Changes in use.
Renovations on over 25% of the total area of the final thermal envelope of the building
	V/A ≤ 1
	0.96
	0.81
	0.76
	0.65
	0.54
	0.43

	
	V/A ≥ 4
	1.12
	0.98
	0.92
	0.82
	0.70
	0.59

	The limit values for intermediate compactness (1<V/A<4) are obtained by interpolation.
For extensions, the limit values shall only be applied if the area or built volume increases by over 10%.
Usage units with commercial activities whose compactness V/A is greater than 5 are exempt from meeting the values in this table.



5.	Elements with construction solutions designed to reduce energy demand, such as lean-to greenhouses, parietodynamic walls, Trombe walls, etc., whose thermal behaviour or performance is not adequately described by thermal transmittance, are excluded from verifications related to thermal transmittance (U) and are not counted for the total heat transfer coefficient (K), defined in this subsection.
[bookmark: Sección_HE1_Cuantificacion_ControlSolar][bookmark: _Toc530395254][bookmark: _Toc530396133][bookmark: _Toc39157925]3.1.2	Solar control of the thermal envelope
1.	For new buildings and extensions, changes in use or renovations of over 25% of the total area of the final thermal envelope of the building, the solar control parameter (qsol;jul) shall not exceed the limit value in Table 3.1.2-HE1:
Table 3.1.2-HE1 Limit value of solar control parameter, qsol;jul,lim [kWh/m²·month]
	Use
	qsol;jul

	Private residence
	2.00

	Other uses
	4.00


[bookmark: Sección_HE1_Cuantificacion_Permeab][bookmark: _Toc530395255][bookmark: _Toc530396134][bookmark: _Toc39157926]3.1.3	Air permeability of the thermal envelope
1.	The construction solutions and execution conditions of the elements of the thermal envelope shall ensure a proper seal. In particular, special care shall be taken between openings and opaque elements, penetrations in the thermal envelope and doors to unconditioned spaces.
2.	The air permeability (Q100) of the openings in the thermal envelope shall not exceed the limit value in Table 3.1.3.a-HE1:
Table 3.1.3.a-HE1 Limit value of air permeability of openings in the thermal envelope, 
Q100,lim [m3/h·m2]
	
	Winter climate zone

	
	α
	A
	B
	C
	D
	E

	Air permeability of openings (Q100,lim)*
	≤ 27
	≤ 27
	≤ 27
	≤ 9
	≤ 9
	≤ 9


* The permeability indicated is that measured at an overpressure of 100 Pa, Q100.
The specified permeability values correspond to those defined for class 2 (≤27 m3/h·m2) and class 3 (≤9 m3/h·m2) of UNE EN 12207:2017.
The permeability of the opening shall be determined taking into account any shutter box.
3.	In new buildings for private residential use with a total usable area of over 120 m2, the air exchange ratio at a differential pressure of 50 Pa (n50) shall not exceed the limit value in Table 3.1.3.b-HE1. 
Table 3.1.3.b-HE1 Limit value of the air exchange ratio at a pressure of 50 Pa, n50 [h-1]
	Compactness V/A [m³/m2]
	n50

	V/A <= 2
	6

	V/A >= 4
	3

	The limit values for intermediate compactness (2<V/A<4) are obtained by interpolation.


[bookmark: _Toc530395256][bookmark: _Toc530396135]4.	Annex H provides the methods for determining the air permeability of the building.
[bookmark: _Toc39157927][bookmark: _Toc44876250]3.2	Limiting imbalances
1.	The thermal transmittance of the interior partitions shall not exceed the value in Table 3.2-HE1, according to the use assigned to the various usage units that they demarcate:
Table 3.2 - HE1 Thermal transmittance  limit for interior partitions, Ulim [W/m²K]
	
	Element type
	Winter climate zone

	
	
	α
	A
	B
	C
	D
	E

	Between units with the same use
	Horizontal partitions
	1.90
	1.80
	1.55
	1.35
	1.20
	1.00

	
	Vertical partitions
	1.40
	1.40
	1.20
	1.20
	1.20
	1.00

	Between units with different uses
Between usage units and common areas
	Horizontal and vertical partitions
	1.35
	1.25
	1.10
	0.95
	0.85
	0.70


2.	In cases of renovations, the limit value (Ulim) of Table 3.2-HE1 shall only apply to interior partitions:
a)	that are replaced, added or substantially modified;
b)	whose internal or external conditions are amended due to the works, where this increases the energy needs of the building.
[bookmark: Sección_HE1_Cuantificacion_Condensacion][bookmark: _Toc530395257][bookmark: _Toc39157928][bookmark: _Toc44876251]3.3	Limiting condensation in the thermal envelope
1.	If interstitial condensation occurs in the thermal envelope of the building, it shall not significantly affect its thermal performance or pose a risk of degradation or loss of service life. Under no circumstances shall the maximum accumulated condensation in each year exceed the evaporation capacity for the same period.
[bookmark: _Toc530395258][bookmark: _Toc530396137][bookmark: _Toc39157929][bookmark: _Toc39158120][bookmark: _Toc44876252]4.	Demonstration of compliance
1.	To demonstrate that a building meets the requirements of this section, the design documents shall include the following information on the building or relevant part thereof:
a)	definition of the location and climate zone;
b)	the compactness (V/A) of the building of part thereof;
c)	the geometric diagram defining the thermal envelope;
d)	description of the elements making up the thermal envelope (opaque enclosures, openings and heat bridges), as well as the limit values of the applicable parameters;
e)	geometric, structural and hygrothermal description of the elements covered by the imbalance limitation check, as well as the corresponding limit values;
f)	minimum technical characteristics required for the products used in the works that are relevant to energy behaviour;
[bookmark: __RefHeading___Toc18502_1845173866]g)	in new buildings for private residential use, the air exchange ratio at a differential pressure of 50 Pa (n50); 
h)	verification of compliance with the condensation control requirement.
2.	The description of the opaque enclosures shall include:
a)	geometric and structural characteristics;
b)	the boundary conditions (contact with air, the ground, or adiabatic) and the space to which they pertain;
c)	the parameters that properly describe its thermal performance, which can be a simplified description that aggregates parallel and uniform layers exhibiting equivalent thermal behaviour, where:
	i) layers with a substantial thermal mass are described by their thickness, density, conductivity and specific heat capacity; and
	ii) layers without a substantial thermal mass (air cavities, membranes, etc.) are described by the total resistance of the layer and its thickness.
3.	The description of the openings shall include:
a)	geometric and structural characteristics;
b)	the space to which they belong;
c)	the description and characteristics of the sun shades, whether stationary or mobile, and other elements that could cast shadows or reduce the solar gain of the openings;
d)	the surface area and thermal transmittance of the glazing and frame, as well as that of the overall opening;
e)	the solar factor of the glazing, except in cases of doors with a semi-transparent area of less than 50%;
f)	the absorptivity of the outer face of the frame;
g)	the air permeability.
4.	The description of the linear heat bridges shall include:
a)	the type, details and location;
b)	the linear thermal transmittance, obtained with respect to the adjacent enclosures;
c)	its length;
d)	the dimensional system used, if internal dimensions are not used, or may give rise to doubts.
[bookmark: _Toc530395259][bookmark: _Toc39157930][bookmark: _Toc39158121][bookmark: _Toc44876253]5.	Construction, maintenance and preservation
[bookmark: _Toc530395260][bookmark: _Toc530396139][bookmark: _Toc39157931][bookmark: _Toc44876254]5.1	Mandatory product characteristics
1.	The buildings shall be described thermally by means of the hygrothermal properties of the construction products making up their thermal envelope.
2.	The products for the enclosures shall be defined by their thermal conductivity  (W/m·K), their emissivity , if particularly relevant, and the water vapour diffusion resistance factor μ. In addition, where applicable, the density  (kg/m3) and specific heat capacity cp (J/kg·K) may also be defined.
3.	The products for openings (including doors) are described by the thermal transmittance U (W/m²·K) and the solar factor g┴ for the semi-transparent part of the opening; by the thermal transmittance U (W/m2·K) and the absorptivity α for the frames of openings (including doors); and by the linear thermal transmittance Ψ (W/mK) for the spacers.
4.	The framing of the openings shall also be described by the air permeability resistance in m³/h·m² or by its class, as per standard UNE EN 12207:2017.
5.	The design values for the indicated properties shall be obtained from values provided by the manufacturer for each product.
6.	The project specifications shall include the hygrothermal characteristics of the products used in the thermal envelope of the building. The report shall include the calculations demonstrating these values, which shall be provided in the specifications.
7.	In all cases, thermal design values shall be used, which may be calculated based on the thermal values declared as per standard UNE EN ISO 10456:2012 and, by way of supplement, standard UNE EN ISO 13786:2017, in cases of products with a high thermal inertia. In general, barring grounds for deviation, the design values shall be those defined for a temperature of 10ºC and a humidity corresponding to the equilibrium at an ambient temperature of 23ºC and 50% relative humidity.
[bookmark: Sección_HE1_CaracteristicasComponentes][bookmark: _Toc530395261][bookmark: _Toc39157932][bookmark: _Toc44876255]5.2	Mandatory characteristics for components of the thermal envelope
1.	The mandatory characteristics for enclosures and interior partitions are those expressed by means of their thermal transmittance or, in components not adequately described by this parameter, their thermal resistance R (K·m²/W).
2.	The calculations for these parameters shall appear in the project report. The project specifications shall include the mandatory values and characteristics for the enclosures and internal partitions, as well as their specific execution conditions.
[bookmark: _Toc530395262][bookmark: _Toc530396141][bookmark: _Toc39157933][bookmark: _Toc44876256]5.3	Execution
1.	The building construction work shall be performed according to the design and any design amendments approved by the site manager, with the prior approval of the developer and in accordance with applicable legislation, best practices in construction and the instructions of the site manager and the project manager, as per Article 7 of Part I of the CTE.
[bookmark: Sección_HE1_ControlRecepcion][bookmark: _Toc530395263][bookmark: _Toc39157934][bookmark: _Toc44876257]5.4	Onsite product acceptance inspection
1.	The project specifications shall give the specific inspection conditions for acceptance of the products making up the enclosures and internal partitions of the thermal envelope, including the tests required to verify that they meet the mandatory characteristics set out in the subsections above.
2.	The products received shall be checked to verify that they:
	a)	are in accordance with those detailed in the project specifications;
	b)	come with the required documentation;
	c)	feature the required properties;
	d)	have been tested, where this is indicated in the specifications or ordered by the project manager with the approval of the site manager, at the specified frequency.
3.	The inspection shall apply the criteria indicated in Article 7.2 of Part I of the CTE.
[bookmark: _Toc530395264][bookmark: _Toc530396143][bookmark: _Toc39157935][bookmark: _Toc44876258]5.5	Work execution verification
1.	Execution of the work shall be checked against the design specifications, annexes and any amendments approved by the site manager and the instructions of the project manager, as per Article 7.3 of Part I of the CTE and other applicable prevailing regulations.
2.	Execution of the work shall be checked to ensure performance of inspections at the required frequency, as per the project specifications.
3.	Any changes introduced during execution of the works shall be recorded in the as-built documents, and shall always be in accordance with the minimum conditions set out in this Basic Document.
4.	The Building Book shall include documentation on the characteristics of the products, equipment and systems included in the work.
[bookmark: Sección_HE1_ControlObra][bookmark: _Toc530395265][bookmark: _Toc39157936][bookmark: _Toc44876259]5.6	As-built verification
1.	The as-built verification shall be based on the criteria provided in Article 7.4 of Part I of the CTE.
2.	This Section of the Basic Document does not require final testing.
[bookmark: _Toc530395266][bookmark: _Toc530396145][bookmark: _Toc39157937][bookmark: _Toc44876260]5.7	Building maintenance and preservation
1.	The maintenance plan included in the Building Book shall indicate the work and intervals required to maintain the design and performance parameters of the thermal envelope over time.
2.	In addition, the Building Books shall log all work, whether for repair, renovation or restoration, over the service life of the building.
[bookmark: _Toc39157938][bookmark: _Toc39158122][bookmark: _Toc44876261]Section HE 2
Conditions of heating installations

Heating installations in buildings shall be suitable to achieve thermal comfort for their occupants. This requirement is currently implemented in the applicable Regulations on Thermal Installations in Buildings [RITE], and its application shall be defined in the building design.
[bookmark: _Toc39157939][bookmark: _Toc39158123][bookmark: _Toc44876262]Section HE 3
Conditions of lighting installations
[bookmark: Sección_HE3_Ambito][bookmark: _Toc530395269][bookmark: _Toc39157940][bookmark: _Toc39158124][bookmark: _Toc44876263]1.	Scope
1.	This section shall apply to indoor lighting installations in:
a)	newly constructed buildings;
b)	work on existing buildings with:
· renovation or expansion of part of the installation;
· a change in the characteristic use of the building;
· changes in activity in a zone of the building.
2.	The scope does not cover:
a) installations inside dwellings;
b) emergency lighting installations;
c)	buildings officially protected as part of a designated environment or because of their special architectural or historic value, where compliance with certain basic energy efficiency requirements could unacceptably alter their nature or appearance, and where the authority that granted the official protection shall determine the inalterable elements;
d)	temporary structures with a planned time of use of two years or less;
e)	independent buildings with a total usable floor area of less than 50 m2;
f)	the parts of industrial, defence and agricultural buildings, or parts thereof, intended for use as workshops or industrial, defence or non-residential agricultural processes.
3.	In cases of work on existing buildings, the following criteria shall be considered to apply:
a) this section shall apply to the indoor lighting installations throughout the building, in the following cases:
· work on existing buildings with a total final usable floor area (including any applicable extended parts) of over 1,000 m2, renovating over 25% of the illuminated area;
· changes in characteristic use;
b) when part of the installation is renovated or expanded, the renovated or expanded part of the installation shall be tailored to meet the energy efficiency limit values for the activity; 
c) if the renovation affects building zones that require control or regulation systems, these systems shall be provided;
d) changes of activity in a building zone that entail a lower Installation Energy Efficiency Value [VEEI] limit value than the original activity, in which case the installation in said zone shall be modified.
[bookmark: _Toc530395270][bookmark: _Toc530396149][bookmark: _Toc39157941][bookmark: _Toc39158125][bookmark: _Toc44876264]2.	Determination of the requirement
1.	Buildings shall have energy-efficient lighting installations suited to the needs of their users, with control systems enabling lighting activation based on actual occupation of the zone, and regulation systems to optimise the use of natural light in zones that meet certain conditions.
[bookmark: _Toc530395271][bookmark: _Toc39157942][bookmark: _Toc39158126][bookmark: _Toc44876265]3.	Quantification of the requirement
[bookmark: _Toc530395272][bookmark: _Toc530396151][bookmark: _Toc39157943][bookmark: _Toc44876266]3.1	Energy performance of lighting installations
1.	The installation energy efficiency value [VEEI] of the lighting installation shall not exceed the limit value (VEEIlim) given in Table 3.1-HE3:
Table 3.1 - HE3 Installation energy efficiency limit value (VEEIlim)
	Use of the area
	VEEI limit value 

	General administration
	3.0

	Transport station platforms
	3.0

	Fair or show pavilions
	3.0

	Medical examination rooms (1)
	3.5

	Classrooms and laboratories (2)
	3.5

	Hospital rooms (3)
	4.0

	Indoor areas not described in this list
	4.0

	Common areas (4)
	4.0

	Storerooms, archives, technical rooms and kitchens
	4.0

	Car parks
	4.0

	Sport spaces (5)
	4.0

	Transport stations (6)
	5.0

	Supermarkets, hypermarkets and department stores
	5.0

	Libraries, museums and art galleries
	5.0

	Common areas in non-residential buildings
	6.0

	Shopping centres (excluding shops) (7)
	6.0

	Hotels and restaurants (8)
	8.0

	General religious buildings
	8.0

	Assembly halls, auditoriums, multipurpose and convention halls, rooms for leisure activities or shows, meeting rooms and conference rooms (9)
	8.0

	Shops and small businesses
	8.0

	Rooms in hotels, hostels, etc.
	10.0

	Spaces with illumination exceeding 600 lux
	2.5



(1) Includes lighting installations in general examination rooms, emergency rooms, scanner and radiology rooms, rooms for eye tests and hearing tests, and treatment rooms. However, this does not include spaces such as operating rooms or theatres, intensive care units, dentistry rooms, decontamination rooms, autopsy rooms or mortuaries, or other rooms considered special due to the activity performed in them.
 (2) Includes the lighting installation in the classroom and the blackboards in teaching classrooms, computer rooms, music rooms, language labs, technical drawing rooms, laboratories and practical rooms, craft rooms, teaching workshops and art rooms, workshops and preparation rooms, common study rooms and meeting rooms, classrooms for evening classes and adult education, reading rooms, nurseries, nursery games rooms and craft rooms.
 (3) Includes the indoor lighting installation for the room and bathroom, comprising general lighting, reading lights and lighting for basic examinations.
(4) Spaces used by any person or user, such as reception rooms, halls, corridors, stairways, pedestrian thoroughfares, public toilets, etc.
 (5) Includes lighting installations for playing fields and stands/terracing in sport spaces, both for training and competition, but does not include lighting installations required for television broadcasting.
 Stands and terracing shall be considered common areas.
(6) Spaces designed for passenger traffic such as terminal reception areas, passenger departure and arrivals lounges, baggage reclaim rooms, connection areas, lifts, areas with booking offices, check-in desks and information points, waiting rooms, left luggage rooms, etc.
(7) Includes spaces in halls, reception areas, corridors, stairways, dressing rooms and toilets in shopping centres.
(8) Includes spaces intended for public service activities, such as halls, reception areas, restaurants, bars, dining rooms, self-service areas, corridors, stairways, dressing rooms, bathrooms, toilets, etc.
(9) In cinemas, theatres, concert halls, etc., this does not include lighting used for show purposes, such as performance and scene lighting.

[bookmark: Sección_HE3_Cuantificacion_Potencia][bookmark: _Toc530395273][bookmark: _Toc39157944][bookmark: _Toc44876267]3.2	Installed power
1.	The total power of the lamps and auxiliary equipment by illuminated floor area (PTOT / STOT) shall not exceed the maximum value given in Table 3.2-HE3.
Table 3.2-HE3 Maximum power by illuminated floor area (PTOT,lim/STOT)
	Use
	E
Average illuminance in the horizontal plane (lux)
	Maximum installed power (W/m2)

	Car parks
	
	5

	Other uses
	≤ 600 
	10

	
	> 600 
	25


[bookmark: _Toc530395274][bookmark: _Toc530396153][bookmark: _Toc39157945][bookmark: _Toc44876268]3.3	Control and regulation systems
1.	The lighting installations in each zone shall feature a control and regulation system, including:
a) a manual activation and deactivation system outside the electrical panel; and
b) a centralised timed activation system in each electrical panel.
2.	In occasional use zones (toilets, corridors, stairways, traffic areas, car parks, etc.) the system as per subparagraph b) may be replaced with one of the following options:
· activation and deactivation control by a timed presence detection system; or
· a timer switch system.
[bookmark: Sección_HE3_Cuantificacion_SistemasLuzNa][bookmark: _Toc530395275][bookmark: _Toc39157946][bookmark: _Toc44876269]3.4	Natural lighting systems
1.	Natural lighting systems shall be installed to automatically regulate the output from light fixtures located within 5 metres of a window and those located under a skylight according to the available natural light, where T(Aw / A) > 0.11 and any of the following conditions applies:
a) 	zones with exterior glazed enclosures where the angle θ is greater than 65 degrees (θ > 65º):

[image: ]
Figure 3.4.a-HE3
b) 	zones with glazed enclosures opening onto uncovered courtyards or atria that are wider than twice the distance between the floor of the storey of the zone in question and the building roof: ai > 2 hi

[image: ]Figure 3.4.b-HE3
c) 	zones with glazed enclosures at courtyards or atria covered by glazing where the width of the atrium in this zone is greater than 2/Tc times the distance Hi (ai > 2·hi / Tc): 

[image: ]
Figure 3.4.c-HE3
where:
T	is the light transmission factor of the glass of the window of the space on a per-unit basis;
Aw	is the glazed area of the window of the zone [m²];
A	is the total area of the façades of the zone, with windows facing the outside or an interior courtyard or atrium [m²], in cases of zones with exterior glazed enclosures, or the total area of the indoor surfaces of the space (floor + ceiling + walls + windows) [m²], in cases of zone with glazed enclosures at courtyards or atria;
θ	is the angle from the centre of the glazing to the maximum height of the obstructing building [degrees];
ai	is the width of the courtyard or atrium at the height of the zone [m];
hi	is the distance between the floor of the zone in question and the building roof [m];
Tc 	is the light transmission factor of the glass of the courtyard enclosure, expressed as a percentage.
2.	The common areas of residential buildings, hospital, hotel and hostel rooms, etc., as well as shops and small businesses shall not be required to feature natural lighting systems.

[bookmark: _Toc530395276][bookmark: _Toc530396155][bookmark: _Toc39157947][bookmark: _Toc39158127][bookmark: _Toc44876270]4.	Demonstration of compliance
1.	To demonstrate that a building meets the requirements of this DB, the design documents shall include the following information on the building or relevant part thereof:
a)	for lighting systems, the values for total installed power in lamp and auxiliary equipment assemblies (PTOT), total illuminated floor area (STOT), and total installed power per unit of illuminated floor area (PTOT/STOT), as well as any applicable limit values;
b)	for each illuminated zone, the values for the planned maintenance factor (Fm), the average continuous horizontal illuminance (Em) obtained, the unified glare rating (UGR) achieved, the colour rendering ratings (Ra) of the selected lamps, the resulting installation energy efficiency value [VEEI] in the calculation, the power ratings of the lamp and auxiliary equipment assemblies (P), the efficiency of the lamps used (in lum/W), and any limit values applicable to any of these;
c)	the control and regulation system corresponding to each illuminated zone.
[bookmark: _Toc530395277][bookmark: _Toc39157948][bookmark: _Toc39158128][bookmark: _Toc44876271]5.	Construction, maintenance and preservation
[bookmark: _Toc530395278][bookmark: _Toc530396157][bookmark: _Toc39157949][bookmark: _Toc44876272]5.1	Execution
1.	The building construction work shall be performed according to the design and any design amendments approved by the site manager, with the prior approval of the developer and in accordance with applicable legislation, best practices in construction and the instructions of the site manager and the project manager, as per Article 7 of Part I of the CTE.
[bookmark: Sección_HE3_ControlEjecucion][bookmark: _Toc530395279][bookmark: _Toc39157950][bookmark: _Toc44876273]5.2	Work execution verification
1.	Execution of the work shall be checked against the design specifications, annexes and any amendments approved by the site manager and the instructions of the project manager, as per Article 7.3 of Part I of the CTE and other applicable prevailing regulations.
2.	Execution of the work shall be checked to ensure performance of inspections at the required frequency, as per the project specifications.
3.	Any changes introduced during execution of the works shall be recorded in the as-built documents, and shall always be in accordance with the minimum conditions set out in this Basic Document.
4.	The Building Book shall include documentation on the characteristics of the products, equipment and systems included in the work.
[bookmark: _Toc530395280][bookmark: _Toc530396159][bookmark: _Toc39157951][bookmark: _Toc44876274]5.3	As-built verification
1.	The as-built verification shall be based on the criteria provided in Article 7.4 of Part I of the CTE.
2.	This Section of the Basic Document does not require final testing.
[bookmark: _Toc530395281][bookmark: _Toc39157952][bookmark: _Toc44876275]5.4	Building maintenance and preservation
1.	The maintenance plan included in the Building Book shall indicate the work and intervals required to maintain the design and performance parameters of the lighting installations over time.
2.	In addition, the Building Books shall log all work, whether for repair, renovation or restoration, over the service life of the building.
Section HE 4
[bookmark: _Toc39157953][bookmark: _Toc39158129][bookmark: _Toc44876276]Minimum contribution of renewable energy to cover domestic hot water demand
[bookmark: Sección_HE4_Ambito][bookmark: _Toc530395283][bookmark: _Toc39157954][bookmark: _Toc39158130][bookmark: _Toc44876277]1.	Scope
1.	The conditions set out in this subsection shall apply to:
a) newly constructed buildings with a domestic hot water (DHW) demand of over 100 l/d, calculated as per Annex F;
b) existing buildings with a domestic hot water (DHW) demand of over 100 l/d, calculated according to Annex F, in cases of total renovation either of the building itself or of the heat production installation, or in those that undergo a change in their characteristic use;
c) extensions or work not covered by the previous point in existing buildings with an initial DHW demand of over 5,000 l/day, resulting in an increase of over 50% from the initial demand;
d) heating for: new indoor swimming pools, existing indoor swimming pools with a heat production installation undergoing renovations or existing outdoor swimming pools that will be enclosed.
[bookmark: _Toc530395284][bookmark: _Toc530396163][bookmark: _Toc39157955][bookmark: _Toc39158131][bookmark: _Toc44876278]2.	Determination of the requirement
1.	Buildings shall largely meet their DHW or indoor pool heating needs with energy from renewable sources or renewable cogeneration processes, or with energy generated in the building itself or from a connection to a district heating system.
[bookmark: _Toc530395285][bookmark: _Toc39157956][bookmark: _Toc39158132][bookmark: _Toc44876279]3.	Quantification of the requirement
[bookmark: _Toc530395286][bookmark: _Toc530396165][bookmark: _Toc39157957][bookmark: _Toc44876280]3.1	Minimum share of renewables for DHW and/or swimming pool heating
1 The minimum share of energy from renewable sources shall cover at least 70% of the annual energy demand for DHW and for swimming pool heating, obtained based on monthly values, and including heat loss from distribution, storage and recirculation. This minimum contribution may be reduced to 60% if DHW demand is less than 5,000 l/d.
This shall only count the share of renewable energy originating onsite or in the vicinity of the building, or from solid biomass.
2.	In the case of extensions or work on existing buildings, provided for in point 1(c) under ‘Scope’, the minimum share of renewables shall be determined for the increase in DHW demand over initial demand.
3. 	Renewable sources that cover the minimum share of renewables for DHW and/or swimming pool heating may be integrated into the heat production of the building itself or may be accessible by a connection to a district heating system.
4.	In order to count their renewable energy for the purposes of this section, heat pumps intended for DHW production and/or swimming pool heating shall have a seasonal coefficient of performance (SCOPdhw) of over 2.5 if powered by electricity and over 1.15 if powered by thermal energy. SCOPdhw shall be determined for the DHW preparation temperature, which shall be no less than 45ºC.
5. 	The minimum share of renewables for DHW and/or indoor swimming pool heating may be replaced, in whole or in part, with residual energy from cooling equipment, dehumidifiers and residual combustion heat from the motors of thermally powered heat pumps, provided that recovery of this residual energy is effective and useful for DHW. The calculation shall only count the energy obtained from heat recovery by installing recuperators outside the heating installation of the building itself. In cases of residual energy recovery from cooling equipment in residential buildings, it shall not be permitted to count energy recovery at a rate of over 20% of that extracted.
[bookmark: Sección_HE4_SistemasMedida][bookmark: _Toc530395287][bookmark: _Toc39157958][bookmark: _Toc44876281]3.2	Energy supply metering systems
1. 	Metering systems for energy supplied from renewable sources shall meet the applicable Regulations on Thermal Installations in Buildings [RITE].
[bookmark: _Toc530395288][bookmark: _Toc530396167][bookmark: _Toc39157959][bookmark: _Toc39158133][bookmark: _Toc44876282]4.	Demonstration of compliance
To demonstrate that a building meets the requirements of this DB, the design documents shall include the following information on the building or relevant part thereof:
a)	the monthly demand for domestic hot water (DWS) and swimming pool heating, including heat loss from distribution, storage and recirculation;
b)	the share of renewables used to meet the energy needs for DHW and swimming pool heating;
c) 	the share of any residual energy used for DHW;
d)	verification that the share of renewables used to meet DHW needs meets the required percentage.
[bookmark: _Toc530395290][bookmark: _Toc530396169][bookmark: _Toc39157960][bookmark: _Toc44876283]5.1	Execution
1.	The building construction work shall be performed according to the design and any design amendments approved by the site manager, with the prior approval of the developer and in accordance with applicable legislation, best practices in construction and the instructions of the site manager and the project manager, as per Article 7 of Part I of the CTE.
[bookmark: Sección_HE4_ControlEjecucion][bookmark: _Toc530395291][bookmark: _Toc39157961][bookmark: _Toc44876284]5.2	Work execution verification
1.	Execution of the work shall be checked against the design specifications, annexes and any amendments approved by the site manager and the instructions of the project manager, as per Article 7.3 of Part I of the CTE and other applicable prevailing regulations.
2.	Execution of the work shall be checked to ensure performance of inspections at the required frequency, as per the project specifications.
3.	Any changes introduced during execution of the works shall be recorded in the as-built documents, and shall always be in accordance with the minimum conditions set out in this Basic Document.
4.	The Building Book shall include documentation on the characteristics of the products, equipment and systems included in the work.
[bookmark: _Toc530395292][bookmark: _Toc530396171][bookmark: _Toc39157962][bookmark: _Toc44876285]5.3	As-built verification
1.	The as-built verification shall be based on the criteria provided in Article 7.4 of Part I of the CTE.
2.	This Section of the Basic Document does not require final testing.
[bookmark: Sección_HE4_Mantenimiento][bookmark: _Toc530395293][bookmark: _Toc39157963][bookmark: _Toc44876286]5.4	Building maintenance and preservation
1.	The maintenance plan included in the Building Book shall indicate the work and intervals required to maintain the design and performance parameters of the installations for recovery of energy from renewable sources over time.
2.	In addition, the Building Books shall log all work, whether for repair, renovation or restoration, over the service life of the building.
Section HE 5
[bookmark: _Toc39157964][bookmark: _Toc39158134][bookmark: _Toc44876287]Minimum electricity generation
[bookmark: Sección_HE5_Ambito][bookmark: _Toc530395295][bookmark: _Toc39157965][bookmark: _Toc39158135][bookmark: _Toc44876288]1.	Scope
1.	This section shall apply to buildings with uses other than private residential, in the following cases:
a) newly constructed buildings and extensions of existing buildings that exceed or increase the gross floor area by over 3,000 m2;
b) existing buildings in cases of total renovation or a change in their characteristic use, if the gross floor area exceeds 3,000 m2.
Gross floor area is deemed to include the area of any underground car parks and to exclude outdoor common areas.
2.	In cases of buildings in which the required capacity cannot be installed due to urban planning or architectural reasons, or because the building is officially protected, where the authority that granted official protection shall determine the inalterable elements, this situation shall be demonstrated, with analysis of the various alternatives, and the solution that is the closest to meeting the maximum production conditions shall be adopted.
[bookmark: _Toc530395296][bookmark: _Toc530396175][bookmark: _Toc39157966][bookmark: _Toc39158136][bookmark: _Toc44876289]2.	Determination of the requirement
1.	The buildings referred to in this section shall incorporate systems for generating electricity from renewable sources for internal use or for supplying to the grid.
[bookmark: Sección_HE5_Cuantificacion][bookmark: _Toc530395297][bookmark: _Toc39157967][bookmark: _Toc39158137][bookmark: _Toc44876290]3.	Quantification of the requirement
1.	The minimum installed power Pmin shall be obtained using the equation: 
Pmin = 0.01 · S
Without exceeding the value of the equation:
Plim = 0.05 · SC
where:
	Pmin, Plim 	is the installed power [kW];
	S	is the gross floor area of the building [m2];
	SC	is the gross floor area of the building roof [m2].
2.	In any case, the required installed power shall be no less than 30 kW and no more than 100 kW.
[bookmark: _Toc530395298][bookmark: _Toc530396177][bookmark: _Toc39157968][bookmark: _Toc39158138][bookmark: _Toc44876291]4.	Demonstration of compliance
To demonstrate that a building meets the requirements of this DB, the design documents shall include the following information on the building or relevant part thereof:
a)	the electrical generation capacity achieved;
b)	minimum required installed power;
[bookmark: _Toc530395299][bookmark: _Toc39157969][bookmark: _Toc39158139][bookmark: _Toc44876292]5.	Construction, maintenance and preservation
[bookmark: _Toc530395300][bookmark: _Toc530396179][bookmark: _Toc39157970][bookmark: _Toc44876293]5.1	Execution
1.	The building construction work shall be performed according to the design and any design amendments approved by the site manager, with the prior approval of the developer and in accordance with applicable legislation, best practices in construction and the instructions of the site manager and the project manager, as per Article 7 of Part I of the CTE.
[bookmark: Sección_HE5_ControlEjecucion][bookmark: _Toc530395301][bookmark: _Toc39157971][bookmark: _Toc44876294]5.2	Work execution verification
1.	Execution of the work shall be checked against the design specifications, annexes and any amendments approved by the site manager and the instructions of the project manager, as per Article 7.3 of Part I of the CTE and other applicable prevailing regulations.
2.	Execution of the work shall be checked to ensure performance of inspections at the required frequency, as per the project specifications.
3.	Any changes introduced during execution of the works shall be recorded in the as-built documents, and shall always be in accordance with the minimum conditions set out in this Basic Document.
4.	The Building Book shall include documentation on the characteristics of the products, equipment and systems included in the work.
[bookmark: _Toc530395302][bookmark: _Toc530396181][bookmark: _Toc39157972][bookmark: _Toc44876295]5.3	As-built verification
1.	The as-built verification shall be based on the criteria provided in Article 7.4 of Part I of the CTE.
2.	This Section of the Basic Document does not require final testing.
[bookmark: Sección_HE5_Mantenimiento][bookmark: _Toc530395303][bookmark: _Toc39157973][bookmark: _Toc44876296]5.4	Building maintenance and preservation
[bookmark: __RefHeading___Toc23509_1942651498]1.	The maintenance plan included in the Building Book shall indicate the work and intervals required to maintain the design and performance parameters of the installations for generation of electricity from renewable sources over time. 
2.	In addition, the Building Books shall log all work, whether for repair, renovation or restoration, over the service life of the building.
[bookmark: _Toc39157974][bookmark: _Toc39158140][bookmark: _Toc44876297]Annex A.	Terminology
Absorptivity (α): the fraction of incident solar radiation that a surface absorbs. This may take values from 0.0 (0% of radiation absorbed) to 1.0 (100% of radiation absorbed).
Adiabatic: see Adiabatic enclosure.
Thermal comfort: Indoor temperature, humidity and airspeed conditions set out in the regulations that are deemed to create a suitable and adequate feeling of comfort for occupants.
Internal load: all factors originating inside the building that essentially stem from energy supplied by internal sources (occupants, electrical equipment, lighting, etc.). This is expressed in W/m².
The average internal load (CFI) quantifies the internal load of the building or building zone over a typical week. This can be used to classify a space, zone or entire building according to Table a-Annex A:
Table a-Annex A. Internal load level
	Internal load level
	Internal load level, CFI [W/m2]

	Low
	CFI < 6

	Medium
	6 ≤ CFI < 9

	High
	9 ≤ CFI < 12

	Very high
	12 ≤ CFI



Average internal load (CFI): hourly average load for a typical week, given by unit of floor area of the building or building zone, taking into account the sensible load from occupants, the load from lighting and the load from the equipment:
CFI = ΣCoc / (7·24) + ΣCil / (7·24) + ΣCeq / (7·24)
ΣCoc = sum of nominal sensible loads from occupants [W/m²], per hour over a typical week;
ΣCil = sum of nominal loads from lighting [W/m²], per hour over a typical week;
ΣCeq = sum of nominal loads from equipment [W/m²], per hour over a typical week;
The average internal load (CFI) of the building is obtained by weighting the average internal load of each space by the usable area. This is expressed in W/m2.
Enclosure: construction element of the building that separates it from the outside, whether from the air, ground or other buildings. This includes roofs, floors, openings, façades/walls and party walls.
In work on existing buildings, if an enclosure element separates a zone extended in relation to another existing zone, it shall be deemed to belong to the extended zone.
Adiabatic enclosure: enclosure through which no heat exchange is deemed to occur.
Reference climate: standardised climate that defines the climate parameters (temperature, solar radiation, etc.) representative of a specific climate zone used to calculate demand. This enables standardisation of external factors.
Light transmission factor of glass (T): percentage of natural light in the visible spectrum that can pass through a pane of glass. This is expressed on a per-unit basis (fraction) or as a percentage (%).
Total heat transfer coefficient (through the thermal envelope of the building) (K): Average value of the heat transfer coefficient for the thermal exchange surface area of the envelope (Aint). This is expressed in W/m2·K:
K= Σx Hx / Aint

where:
Hx	is the heat transfer coefficient of element x belonging to the thermal envelope (including its heat bridges). This includes elements in contact with the ground and the outdoors, and excludes those in contact with other buildings or other adjacent spaces;
Aint 	is the exchange area of the thermal envelope obtained by adding together the different heat transfer components. Thus, it excludes areas of elements of the thermal envelope that are in contact with buildings or adjacent spaces outside the thermal envelope. 
A simplified method can be used to calculate this parameter based on the thermal transmittances and surface areas of the elements of the thermal envelope and a correction factor: 
K= Σx btr,x [ Σi Ax,i Ux,i + Σk lx,k ψx,k + Σj xx,j ] / Σx Σi btr,x Ax,i
where: 
btr,x 	is the correction factor for the elements of the envelope. Its value is 1, except for elements in contact with buildings or adjacent spaces outside the thermal envelope, which take the value 0;
Ax,i	is the exchange area of the relevant element of the thermal envelope;
Ux,i	is the thermal transmittance value of the relevant element of the thermal envelope; 
lx,k	is the length of the heat bridge in question;
ψx,k	is the linear thermal transmittance value of the heat bridge in question;
xx,j	is the one-time transmittance of the heat bridge in question.
The simplified calculation does not factor in the transmittance or surface area of the construction solutions designed to reduce energy needs (lean-to green houses, parietodynamic walls, Trombe walls, etc.).
Compactness (V/A): Ratio of volume enclosed by the thermal envelope (V) of the building (or part thereof) to the sum of the heat exchange areas with the outside air or the ground for said thermal envelope (A = ΣAi). This is expressed in m³/m².
Thus, the compactness calculation does not factor in the area of the enclosures and interior partitions in contact with other buildings or adjacent spaces outside the thermal envelope.
Operating conditions: all setpoint temperatures defined for a habitable conditioned space. These are a set of setpoint temperatures that define the activation temperature of the heating equipment (low setpoint) and cooling equipment (high setpoint). The operating conditions for spaces for private residential use shall be those set out in Annex D.
Consumption (of energy): energy that must be supplied to the building systems (existing or planned) to cover the heating, cooling, ventilation, DHW and humidity control services and, in buildings for uses other than private residential, lighting as well, taking into account the efficiency of the systems used. This is expressed in units of kW·h/m2.year.
It may be expressed as final energy consumption (by energy vector) or primary energy consumption, and it may refer to all services (total) or one specific service.
Non-renewable primary energy consumption: non-renewable share of the primary energy that is needed to supply the systems. This is determined using the value of the conversion factor for the non-renewable share in each energy vector.
Total primary energy consumption: total value of the primary energy that is needed to supply the systems. This includes the energy supplied, the energy produced onsite and the energy drawn from the environment.
Solar control (qsol;jul): is the ratio of solar gain for the month of July (Qsol;jul) for the openings belonging to the thermal envelope with their mobile sun shades activated, to the usable floor area of the spaces included in the thermal envelope (Autil). This can be applied to the building or a part thereof.
The simplified calculation assumes that zero energy is radiated back to the sky.
qsol;jul = Qsol;jul / Autil= (Σk Fsh;obst · ggl;sh;wi · (1 − FF ) · Aw;p · Hsol;jul) / Autil
where:
Fsh;obst 	is the reduction factor for shading from external obstacles (including all elements outside of the opening such as overhangs, ledges, recesses, remote obstacles, etc.), for the month of July, of opening k, and represents the reduction in incident solar radiation due to permanent shading from these obstacles.
ggl;sh;wi 	is the total solar energy transmittance of the glazing with the mobile shading device activated, for the month of July and opening k;
FF 	is the fraction of the frame of opening k (for a simplified calculation, the value 0.25 may be used);
Aw;p	is the area (m2) of opening k;
Hsol;jul 	is the total average solar irradiance for the month of July (kWh/m²·month) for the climate in question and the inclination and orientation of opening k.
Roof: enclosure whose top side is in contact with the outside air or with the ground and whose inclination is less than 60º with respect to the horizontal plane.
Demand (energy): required usable energy that the technical systems must provide to maintain certain regulatory conditions inside the building. This may be divided into energy demand for heating, cooling, domestic hot water (DHW), ventilation and humidity control and lighting, and is expressed in kW·h/m2.year.
Nearly zero-energy building: a new or existing building that meets the regulatory requirements set out in this Basic Document ‘DB-HE Energy saving’ with regard to reducing energy consumption for newly constructed buildings.
Luminous efficacy: quotient of the luminous flux emitted and the electrical power of the source. This is expressed in lm/W (lumens/watt).
Final energy: energy used at consumption points. This is the energy purchased by consumers in the form of electricity, motor fuel or other fuels used directly. According to the generation source, final energy can be classified into:
a) onsite, which is energy generated in the building or on its parcel of land, whether solar photovoltaic, solar thermal, thermal energy drawn from the environment, etc.;
b) in the vicinity of the building, which includes local or district energy, such as solid biomass, district heating and cooling systems, electricity generated in the vicinity of the building, etc.;
c) remote, which covers the rest of the sources, such as fossil fuels or electricity from the grid.
Primary energy: energy supplied to the building from renewable and non-renewable sources that has not undergone any prior conversion or transformation process. This is the energy contained in fuels and other energy sources and encompasses the energy required to generate the final energy consumed, including losses from transport to the building, storage, etc.
Primary energy = Final energy + Transformation losses + Transport losses
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The (total) primary energy can be broken down into primary energy from renewable sources, or renewable primary energy, and primary energy from non-renewable sources, or non-renewable primary energy, according to the Renewable Energy Directive (2009/28/EC).
In simplified terms, the relationship between final and primary energy can be expressed with a conversion factor, which, for a defined geographic zone, describes the effect of transformation and transport losses for each component of the primary energy (renewable and non-renewable) for each energy vector.
Energy from renewable sources: energy from renewable, non-fossil sources, i.e. wind, solar, aerothermal, geothermal, hydrothermal and ocean thermal, hydraulic, biomass, landfill gas, sewage treatment plant gas and biogas energy. It should be noted that not all energy generated from renewable sources can be considered renewable. In certain cases, energy generated from renewable sources may include a non-renewable component, which must be treated as such in the energy calculation.
Envelope (thermal): see Annex C.
Habitable space: space made up of one or more contiguous habitable areas with the same use and equivalent thermal conditions, grouped together for the purposes of the energy calculation.
Based on its internal load, a habitable space is classified as a habitable space with low internal load, medium internal load, high internal load or very high internal load as per Table a-Annex A.
Conditioned habitable space: a habitable space that requires maintenance of certain operating conditions for the thermal comfort of its occupants. In private residential use, all indoor spaces of dwellings are considered to be conditioned and must meet the operating conditions set out in Annex D.
For simplified calculation, it is also permitted to consider other habitable spaces, such as corridors, stairways or other common areas, as conditioned.
Unconditioned habitable space: a habitable space designated as not requiring maintenance of certain temperature conditions for the thermal comfort of its occupants, during the service life of the building. However, because it is habitable space, it contains internal sources (lighting, occupants and equipment).
Non-habitable space: space made up of one or more contiguous non-habitable areas with the same use and equivalent thermal conditions, grouped together for the purposes of the energy demand calculation. This category includes garages, car parks, store rooms, waste collection rooms and installation rooms (see habitable areas).
Façade: enclosure in contact with the outside air whose inclination is greater than 60° with respect to the horizontal plane. This is made up an opaque part (wall) and another semi-transparent part (openings).
Maintenance factor (Fm): quotient of the average illuminance on the working plane after a lighting installation has been used for a certain period of time and the average illuminance obtained under the same conditions for an installation considered new.
Shade factor (Fs): fraction of the incident radiation on an opening that is not blocked by the presence of façade obstacles, such as: recesses, overhangs, awnings, ledges, etc.
Solar factor (g┴): quotient of the normally incident solar radiation entering the building through glazing and the solar radiation that would enter the building if the glazing were replaced by a perfectly transparent opening. This only refers to the semi-transparent part of an opening.
Hours out of range: number of hours during the year in which any of the conditioned habitable spaces of the building – or where applicable, the building part – falls outside the setpoint temperature range for heating or cooling during periods of occupancy, by a margin of over one degree Celsius, as defined in its operating conditions.
Opening: any transparent or semi-transparent element of the thermal envelope of the building. This includes windows, skylights (roof openings) and glazed doors with a semi-transparent surface area of over 50%.
Illuminance: quotient of the luminous flux d incident on an element of the surface that contains the point, and the area dA of this element. The unit of measurement for this is the lux.
Initial illuminance (Einicial): average illuminance when the installation is new. This is expressed in lux (lx).
Average illuminance in the horizontal plane (E): average illuminance on the area specified. This is expressed in lux (lx).
The minimum number of points used in the calculation shall depend on the rating (K) of the space and on obtaining a symmetrical grid distribution.
a)	4 points if K < 1
b)	9 points if 1 ≤ K < 2
c)	16 points if 2 ≤ K < 3
d)	25 points if K ≥ 3

where:
K = L · A / (H · (L + A))
where:
L 	is the length of the space in metres;
A 	is the width of the space in metres;
H 	is the distance from the working plane to the light fixtures in metres.
Average continuous horizontal illuminance (Em): minimum permissible average illuminance value for the area in question. This is the average illuminance during the required maintenance period. This is expressed in lux (lx).
Unified glare rating (UGR): this is an indicator of the distracting glare coming directly from light fixtures in an indoor lighting installation, defined in CIE (International Commission on Illumination) publication 117.
Colour rendering rating (Ra): effects of a light on the chromatic aspect of objects it illuminates compared to their appearance under a reference light. The manner in which the light from a lamp reproduces the colours of illuminated objects is referred to as the colour rendering rating (Ra). The apparent colour of an object depends on the distribution of the spectral energy of the light illuminating it and the selective reflection characteristics of said object.
Thermal inertia: building property of dampening and delaying the effects of outdoor temperature fluctuations on the building interior due to the heat conduction and storage capacities of the building. The amount of heat stored depends on the thermal mass of the materials, while the rate of heat exchange with the environment depends on its thermal conductivity.
Lean-to greenhouse: unconditioned area made up of an external enclosure with a high percentage of glazed surface area, located adjacent to the façades of a building. The façade element that separates the greenhouse from the internal zones of the building may also include glazing. Air may be circulated through said area (usually forced), either by recirculating inside air or preheating outside air used for ventilation. This category also includes glazed balconies and galleries.
Lamp: source built to produce optical radiation, usually visible.
Light fixture: device that distributes, filters or transforms the light emitted by one or more lamps and containing not only the accessories required to mount and protect them and connect them to the electricity supply circuit, but also any auxiliary equipment required for their functioning, as defined and regulated in standard UNE EN 60598-1:2015.
Thermal mass: heat storage capacity of materials. The amount of heat stored depends on the density and specific heat capacity of the material.
Material: part of a product, regardless of its delivery method, shape or dimensions, without any coating or covering.
Party wall: enclosure that forms a boundary with another building that already exists or that is built simultaneously, serving as a shared partition. If the building is built subsequently, the enclosure shall be considered to be a façade for heat purposes.
Wall: opaque enclosure in contact with the outside air or the ground, whose inclination is greater than 60° with respect to the horizontal plane (see Façade).
Parietodynamic wall: enclosure that recovers solar energy to pre-heat outside ventilation air. This is generally made up of an internal masonry layer, an air cavity and an external glazed or metal layer to absorb the solar radiation. Air circulation may be natural (thermosiphon) or forced.
Trombe wall: enclosure that recovers solar energy for heating by recirculating the air inside the building. This is generally made up of an internal masonry layer, an air cavity and an external glazed layer. Air circulation may be natural (thermosiphon) or forced. Also known as a ventilated solar wall.
Interior partition: construction element of the building that divides its interior into separate areas. They may be vertical or horizontal (floors and ceilings).
In work on existing buildings, if an enclosure element separates a zone extended in relation to another existing zone, it shall be deemed to belong to the extended zone.
Usage profile: hour-by-hour description of the internal loads (sensible load due to occupants, latent load due to occupants, equipment, lighting and ventilation) for a typical year.
Usage period: characteristic usage time of a habitable space or the building. For the purpose of defining usage profiles, typical usage periods of 8, 12, 16 and 24 hours are defined.
A usage period of 24 hours is defined for buildings for private residential use.
Air permeability: property of a surface (e.g. of a window or door) for letting air pass through when subject to a differential pressure across its two sides. Air permeability is characterised by air transfer capacity, expressed in m3/h·m2, as a function of the pressure difference.
Installed power: the installed power shall be the maximum active power that a production unit can attain and shall be determined by the lowest of the power ratings given on the type plates of power units, turbines or generators installed in series, or where applicable, if the installation comprises multiple motors, turbines or generators in parallel, the lowest of the sums of the power ratings on the type plates of the motors, turbines or generators connected in parallel.
In cases of photovoltaic installations, the installed power shall be the sum of the maximum power ratings of the photovoltaic modules making up the installation, measured under standard conditions as per UNE EN 61215:2006 for crystalline silicon modules or UNE EN 61646:2009 for thin-film modules.
Power of the lamp and auxiliary equipment assembly: rated input power of the lamp/auxiliary equipment assembly, where the auxiliary equipment is all electric and electronic equipment associated with the lamp – which differs by lamp type – intended to activate the lamp and control its operating conditions.
Total power of the lamp and auxiliary equipment assembly: maximum input power of the lamp/auxiliary equipment circuits, measured under the conditions set out in standards UNE EN 50294:1999 and UNE EN 60923:2006.
Product: final form of a material that is ready for use, with a specific shape and dimensions and including any covering or coating.
Heat bridge: zone of the thermal envelope of the building exhibiting a variation in structural uniformity – whether due to a change in the thickness of the enclosure or materials used, complete or partial penetration of construction elements of different conductivity, the difference between the external and internal surface areas of the element, etc. – resulting in reduced thermal resistance compared to the rest of the enclosure.
Heat bridges are sensitive parts of buildings with an increased risk of condensation.
The most common heat bridges are:
a)	heat bridges built into enclosures:
i)	columns integrated into façade enclosures;
ii)	edges of openings and skylights;
iii)	shutter boxes;
iv)	other built-in heat bridges;
b)	heat bridges created by enclosure joints:
i)	slab faces on façades;
ii)	roof/façade joints;
iii)	roofs with parapets;
iv)	roofs without parapets;
v)	joints between façades and enclosures in contact with the ground;
vi)	joints between façades and flagstones;
vii)	joints between façades and buried walls or screens;
c)	façade corners or joints which, depending on the position of the external environment, are divided into:
i)	re-entrant corners;
ii)	salient corners;
d)	joints between overhangs and façades;
e)	joints between internal partitions and external enclosures.
Linear heat bridge: heat bridge with a uniform cross-section in one direction.
Area: space in the building demarcated by enclosures, partitions or any other separating element.
Habitable area: indoor area intended for personal use whose occupation density and length of stay require suitable acoustic, thermal and hygiene conditions. The following are considered habitable areas:
a)	rooms (bedrooms, dining rooms, libraries, living rooms, etc.) in residential buildings;
b)	halls, libraries and offices in buildings for educational use;
c)	operating theatres, patient rooms and waiting rooms in buildings for healthcare use;
d)	offices, studies and meeting rooms in buildings for administrative use;
e)	kitchens, bathrooms, toilets, corridors and landings in buildings for any use;
f)	common areas for traffic inside buildings;
g)	any other area with a use similar to any of the above.
Areas not intended for permanent use by people, or whose occupation is occasional, exceptional or short-term and therefore only requires suitable hygiene conditions, shall be considered non-habitable areas. This category explicitly includes garages, store rooms, technical rooms and unconditioned attics, and their common areas, as non-habitable areas.
Reflectance: quotient of the reflective luminous or radiant flux and the incident flux under given conditions. This is expressed on a per-unit basis or as a percentage.
Air exchange ratio: ratio of the air flow through the thermal envelope of the structure to its internal volume. For the purposes of this DB, the value used is that obtained for a differential pressure of 50 Pa, n50 across the envelope.
Technical rooms: rooms containing installations that serve the building, such as boiler rooms, pump rooms, transformer rooms, switchboard rooms, meter rooms, uninterruptible power supply rooms or any machine rooms, as well as reprographics or photocopier rooms, fax rooms, telephone switchboards, and post rooms.
Control and regulation system: set of devices, cabling and components intended for automatic or manual control of the activation and deactivation or luminous flux of a lighting installation. These come in four basic types:
a)	user-requested control and regulation using manual switches, push-buttons, potentiometers or remote control;
b)	regulation of artificial lighting based on the available natural light from windows or skylights;
c)	presence-based activation and deactivation control;
d)	regulation and control by a centralised management system.
Natural lighting system: set of devices, cabling and components intended for automatic regulation of the luminous flux of a lighting installation based on the luminous flux provided to the zone by natural light, so both fluxes provide a fixed level of illumination at a given point, where the light sensor is located. Regulation comes in two basic types:
a)	on/off regulation: lighting is turned on or off below or above a preset lighting level;
b)	continuous regulation: lighting is adjusted gradually based on the available natural light, up to a preset lighting level.
Presence detection system: set of devices, cabling and components intended for automatic control of activation and deactivation of a lighting installation based on the presence or absence of people in the zone. The four basic types of detection are:
a)	infrared;
b)	ultrasound acoustic;
c)	microwave;
d)	combinations of the above.
Timer system: set of devices, cabling and components intended for automatic control of deactivation of a lighting installation based on a preset activation time.
Dimensional system: system used to determine the method for determining the characteristic length (or other magnitude) of a construction element.
District heating system (or district cooling system): distribution of thermal energy in the form of steam, hot water or coolants, from a central production source over a grid to multiple buildings or locations, to heat or cool spaces or processes.
External factors: actions external to the building that affect its thermal behaviour. This essentially includes thermal loads due to climate.
To describe these actions for the purposes of calculation, various climate zones are defined based on certain conventional heating and cooling needs.
Internal factors: actions internal to the building that affect its thermal behaviour. This essentially includes thermal loads, based on use, due to energy generated by occupants, equipment and lighting.
This is described with a usage profile, which gives an hour-by-hour account of the following, for a typical year and for each type of space:
a)	the internal load from occupants (only habitable spaces);
b)	the internal load from lighting;
c)	the internal load from equipment.
Floor: horizontal or slightly inclined enclosure whose underside is in contact with the air, the ground or a non-habitable space.
Setpoint temperature: temperature or temperature range used to calculate the energy demand that determines the internal temperature limit that activates the building conditioning systems, requiring energy.
Thermal transmittance (U): heat flow, in steady state, for an area and temperature difference per unit between the media located at either side of the element in question.
Linear heat transmittance: heat flow, in steady state, for a length and temperature difference per unit between the media located at either side of the heat bridge in question.
Usage unit: building or part thereof intended for a specific use, whose users are related to one another either as members of a single family unit, business or corporation, or as part of a group or organisation performing the same activity. This Basic Document distinguishes at least the following usage units:
a) in residential buildings, each dwelling;
b) in buildings for other uses, each independent commercial space or establishment.
Installation energy efficiency value (VEEI): value that rates the energy efficiency of a lighting installation of a space with a specific use, and thus also with certain corresponding lighting parameters. This efficiency value does not include lighting installations for display windows or spaces intended to display products to the public (display zones), those for emergency lighting or lighting for private residential usage units.
This is expressed in W/m2 for each 100 lux and is obtained using the equation:
VEEI = 100 · P / (S · Em)
where 
P is the power of the lamp plus the auxiliary equipment [W]; 
S is the illuminated area [m²];
Em is the average continuous horizontal illuminance [lux].
Climate zone: zone that defines common external factors. This is identified with a letter for the winter climate zone and a number for the summer climate zone.
In addition to those indicated in the recognised documents issued by the Autonomous Communities, Annex B can be used to determine the climate zone for any location, and its reference climate.
Common area: Zone(s) that serve multiple usage units.
Thermal zone: space made up of one or more areas whose temperatures can be considered identical, and that are served by the same climate control subsystem. Each area may have control systems for adjusting thermal inputs.
[bookmark: _Toc39157975][bookmark: _Toc39158141][bookmark: _Toc44876298]Annex B.	Climate zones
[bookmark: _Toc530395131][bookmark: _Toc530395306][bookmark: _Toc530396091][bookmark: _Toc530396185][bookmark: _Toc39157976][bookmark: _Toc39158142]1.	Climate zones
1	Table a-Annex B indicates the climate zone (CZ) of a location according to its province and elevation with respect to sea level (h):
Table a-Annex B. Climate zones
	
	Elevation with respect to sea level (h)

	Province
	≤ 50 m
	51 - 100 m
	101 - 150 m
	111 - 200 m
	201 - 250 m 
	251 - 300 m
	301 - 350 m
	351 - 400 m
	401 - 450 m
	451 - 500 m
	501 - 550 m
	551 - 600 m
	601 - 650 m
	651 - 700 m
	701 - 750 m
	751 - 800 m
	801 - 850 m
	851 - 900 m
	901 - 950 m
	951 - 1000 m
	1001 - 1050 m
	1051 - 1250 m
	1251 - 1300 m
	≥ 1301 m

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Albacete
	C3
	D3
	E1

	Alicante/Alacant
	B4
	C3
	D3

	Almería
	A4
	B4
	B3
	C3
	D3

	Araba/Álava
	D1
	E1

	Asturias
	C1
	D1
	E1

	Ávila
	D2
	D1
	E1

	Badajoz
	C4
	C3
	D3

	Balearic Islands
	B3
	C3

	Barcelona
	C2
	D2
	D1
	E1

	Biscay
	C1
	D1

	Burgos
	D1
	E1

	Cáceres
	C4
	D3
	E1

	Cádiz
	A3
	B3
	C3
	C2
	D2

	Cantabria
	C1
	D1
	E1

	Castellón/Castelló
	B3
	C3
	D3
	D2
	E1

	Ceuta
	B3

	Ciudad Real
	C4
	C3
	D3

	Córdoba
	B4
	C4
	D3

	Coruña, A
	C1
	D1

	Cuenca
	D3
	D2
	E1

	Gipuzkoa
	D1
	E1

	Girona
	C2
	D2
	E1

	Granada
	A4
	B4
	C4
	C3
	D3
	E1

	Guadalajara
	D3
	D2
	E1

	Huelva
	A4
	B4
	B3
	C3
	D3

	Huesca
	C3
	D3
	D2
	E1

	Jaén
	B4
	C4
	D3
	E1

	León
	E1

	Lleida
	C3
	D3
	E1

	Lugo
	D1
	E1

	Madrid
	C3
	D3
	D2
	E1

	Málaga
	A3
	B3
	C3
	D3

	Melilla
	A3

	Murcia
	B3
	C3
	D3

	Navarre
	C2
	D2
	D1
	E1

	Ourense
	C3
	C2
	D2
	E1

	Palencia
	D1
	E1

	Palmas, Las
	α3
	A2
	B2
	C2

	Pontevedra
	C1
	D1

	Rioja
	C2
	D2
	E1

	Salamanca
	D2
	E1

	Santa Cruz de Tenerife
	α3
	A2
	B2
	C2

	Segovia
	D2
	E1

	Seville
	B4
	C4

	Soria
	D2
	D1
	E1

	Tarragona
	B3
	C3
	D3

	Teruel
	C3
	C2
	D2
	E1

	Toledo
	C4
	D3

	Valencia/València
	B3
	C3
	D2
	E1

	Valladolid
	D2
	E1

	Zamora
	D2
	E1

	Zaragoza
	C3
	D3
	E1

	Province
	≤ 50m
	51 - 100 m
	101 - 150 m
	111 - 200 m
	201 - 250 m 
	251 - 300 m
	301 - 350 m
	351 - 400 m
	401 - 450 m
	451 - 500 m
	501 - 550 m
	551 - 600 m
	601 - 650 m
	651 - 700 m
	701 - 750 m
	751 - 800 m
	801 - 850 m
	851 - 900 m
	901 - 950 m
	951 - 1000 m
	1001 - 1050 m
	1051 - 1250 m
	1251 - 1300 m
	≥ 1301 m


[bookmark: _Toc530395132][bookmark: _Toc530395307][bookmark: _Toc530396092][bookmark: _Toc530396186][bookmark: _Toc39157977][bookmark: _Toc39158143]2.	Reference climate
1.	The Directorate General for Architecture, Housing and Land [DGAVS] of the Ministry of Public Works shall publish, in electronic format, the data defining the reference climate for each climate zone, which provides the exterior calculation conditions.
[bookmark: _Toc39157978][bookmark: _Toc39158144][bookmark: _Toc44876299]Annex C.	Factors in defining the thermal envelope

1.	The thermal envelope is made up of all enclosures and interior partitions, including their heat bridges, which demarcate all habitable spaces of the building or part thereof. However, at the discretion of the designer:
a) it may include some or all of the non-habitable spaces;
b) it may exclude spaces such as:
i)	habitable spaces that will remain unconditioned throughout the service life of the building, such as stairways, lifts or unconditioned corridors;
ii)	well-ventilated spaces, with a continuous ventilation rate of at least 10 dm3/s per m2 of usable area in said space;
iii)	spaces with large permanent openings to the outside, measuring at least 0.003 m2 per m2 of usable area in said space.
[bookmark: _Toc39157979][bookmark: _Toc39158145][bookmark: _Toc44876300]Annex D.	Operating conditions and usage profiles

1.	The spaces in the thermal model shall be associated with certain operating conditions and usage profiles corresponding to the specific use of each space.
2.	The set of setpoint temperatures of the operating conditions and the usage profile for spaces for private residential use, for the purposes of calculating the energy demand, shall be those given in Table a-Annex D, Table b-Annex D and Table c-Annex D:
Table a-Annex D. Operating conditions of conditioned spaces for private residential use
	
	
	Timetable (typical week)

	
	
	0.00-6.59
	7.00-14.59
	15.00-22.59
	23.00-23.59

	High setpoint temperature (°C)
	January to May
	–
	–
	–
	–

	
	June to September
	27
	–
	25
	27

	
	October to December
	–
	–
	–
	–

	Low setpoint temperature (°C)
	January to May
	17
	20
	20
	17

	
	June to September
	–
	–
	–
	–

	
	October to December
	17
	20
	20
	17



Table b-Annex D. Usage profile of spaces for private residential use
	
	
	Timetable (typical week)

	Internal load, W/m2
	
	0.00 - 6.59
	7.00 - 14.59
	15.00 - 17.59
	18.00 - 18.59
	19.00 - 22.59
	23.00 - 23.59

	Occupancy (sensible) 
	L
	2.15
	0.54
	1.08
	1.08
	1.08
	2.15

	
	S and F
	2.15
	2.15
	2.15
	2.15
	2.15
	2.15

	Occupancy (latent) 
	L
	1.36
	0.34
	0.68
	0.68
	0.68
	1.36

	
	S and F
	1.36
	1.36
	1.36
	1.36
	1.36
	1.36

	Lighting 
	L, S and F
	0.44
	1.32
	1.32
	2.20
	4.40
	2.20

	Equipment 
	L, S and F
	0.44
	1.32
	1.32
	2.20
	4.40
	2.20

	L: Working day, S: Saturday, F: Sunday and public holiday



Table c-Annex D. Usage profile for DHW in spaces for private residential use
	Time
	%
	Time
	%
	Time
	%
	Time
	%

	0.00
	1
	6.00
	3
	12.00
	5
	18.00
	5

	1.00
	0
	7.00
	10
	13.00
	5
	19.00
	7

	2.00
	0
	8.00
	7
	14.00
	4
	20.00
	6

	3.00
	0
	9.00
	7
	15.00
	3
	21.00
	6

	4.00
	0
	10.00
	6
	16.00
	4
	22.00
	5

	5.00
	1
	11.00
	6
	17.00
	4
	23.00
	5

	The % refers to the percentage with respect to daily DHW demand.


3.	The operating conditions and the usage profile for uses other than private residential shall be those specified in the design. It shall also be permitted to use standardised operating conditions and usage profiles if the usage conditions of the space may be considered equivalent.
4.	The Recognised Document that sets out the Technical conditions for the procedure to assess the energy performance of the buildings defines a set of standards profiles determined based on use, internal load (low, medium or high) and usage period (8, 12, 16 and 24 hours).
[bookmark: _Toc39157980][bookmark: _Toc39158146][bookmark: _Toc44876301]Annex E.	Guideline values for transmittance

1.	Table a-Annex E gives guideline values for the characteristic parameters of the thermal envelope that may be useful in the predimensioning of construction solutions for buildings for private residential use, to meet the conditions set for the total heat transfer coefficient through the envelope (section 3.1.1 – HE1):
Table a-Annex E. Thermal transmittance of the element, U [W/m2 K]
	
	Winter climate zone

	
	α
	A
	B
	C
	D
	E

	Walls and floors in contact with outside air, UM, US
	0.56
	0.50
	0.38
	0.29
	0.27
	0.23

	Roofs in contact with outside air, UC
	0.50
	0.44
	0.33
	0.23
	0.22
	0.19

	Elements in contact with non-habitable spaces or with the ground, UT
	0.80
	0.80
	0.69
	0.48
	0.48
	0.48

	Openings (assembly of frame, glazing and possibly also a shutter box), UH
	2.7
	2.7
	2.0
	2.0
	1.6
	1.5



2.	The above values assume proper treatment of heat bridges.
[bookmark: _Toc39157981][bookmark: _Toc39158147][bookmark: _Toc530395311][bookmark: _Toc530396190][bookmark: _Toc44876302]Annex F.	Reference DHW demand

1 The reference DHW demand for buildings for private residential use shall be obtained based on a requirement of 28 litres/day·person (at 60ºC), an occupancy of at least the minimum value given in Table a-Annex F and in cases of multifamily dwellings, a centralisation factor according to Table b-Annex F, with additions for thermal loss from distribution, storage and recirculation.
Table a-Annex F.	Minimum occupancy values for calculation for private residential use
	Number of bedrooms
	1
	2
	3
	4
	5
	6
	≥6

	Number of persons
	1.5
	3
	4
	5
	6
	6
	7


Table b-Annex F.	Value of centralisation factor in multifamily dwellings
	No of dwellings
	N≤3
	4≤N≤10
	11≤N≤20
	21≤N≤50
	51≤N≤75
	76≤N≤100
	N≥101

	Centralisation factor
	1
	0.95
	0.90
	0.85
	0.80
	0.75
	0.70


2 For calculation of the reference DHW demand for buildings for uses other than private residential, it shall be considered acceptable to use the values from Table c-Annex F containing guideline values for DHW demand for uses other than private residential, at the reference temperature of 60ºC, with additions for thermal losses from distribution, storage and recirculation. The reference DHW demand for cases not included in Table c-Annex F shall be obtained using the DHW needs based on experience or obtained from reputable sources.
Table c-Annex F. Guideline DHW demand for uses other than private residential
	Demand criterion
	Litres/day·person

	Hospitals and clinics
	55

	Healthcare centres
	41

	5* Hotels
	69

	4* Hotels
	55

	3* Hotels
	41

	2* Hotels/boarding houses
	34

	Campsites
	21

	1* Boarding houses/guesthouses
	28

	Residential homes
	41

	Prisons
	28

	Hostels
	24

	Changing rooms/communal showers
	21

	Schools without showers
	4

	Schools with showers
	21

	Barracks
	28

	Factories and workshops
	21

	Offices
	2

	Gymnasiums
	21

	Restaurants
	8

	Cafeterias
	1


3 The consumption of DHW at a preparation, distribution or usage temperature (T) other than the reference temperature (60ºC) may be obtained from the DHW consumption at the reference temperature using the following formulas:
	D(T) = 
	 ∑
	12
	 Di(T)

	
	
	i=1
	



	Di(T) = Di(60ºC)
	60-Ti

	
	T-Ti



where:

D(T)	is the annual domestic hot water demand at the selected temperature T;
Di(T)	is the domestic hot water demand in month i at the selected temperature T;
Di(60ºC)	is the domestic hot water demand in month i at a temperature of 60ºC;
T	is the temperature of the final storage tank;
Ti	is the average cold water temperature in month i (as per Annex G).	
[bookmark: _Toc39157982][bookmark: _Toc39158148][bookmark: _Toc44876303]Annex G.	Mains water temperature
[bookmark: __RefHeading___Toc17029_1826119949][bookmark: _Toc530395138][bookmark: _Toc530395313][bookmark: _Toc530396098][bookmark: _Toc530396192][bookmark: _Toc39157983][bookmark: _Toc39158149]1.	Average monthly mains water temperature
1.	Table a-Annex G shows the monthly average daily temperature (ºC) of mains cold water in provincial capitals, to be used when calculating DHW consumption:
Table a-Annex G. Monthly average daily temperature of cold water (°C)
	Provincial capital
	Elevation
	JA
	FE
	MA
	AP
	MY
	JN
	JL
	AG
	SE
	OC
	NO
	DE

	A Coruña
	26
	10
	10
	11
	12
	13
	14
	16
	16
	15
	14
	12
	11

	Albacete
	686
	7
	8
	9
	11
	14
	17
	19
	19
	17
	13
	9
	7

	Alicante/Alacant
	8
	11
	12
	13
	14
	16
	18
	20
	20
	19
	16
	13
	12

	Almería
	16
	12
	12
	13
	14
	16
	18
	20
	21
	19
	17
	14
	12

	Ávila
	1131
	6
	6
	7
	9
	11
	14
	17
	16
	14
	11
	8
	6

	Badajoz
	186
	9
	10
	11
	13
	15
	18
	20
	20
	18
	15
	12
	9

	Barcelona
	12
	9
	10
	11
	12
	14
	17
	19
	19
	17
	15
	12
	10

	Bilbao/Bilbo
	6
	9
	10
	10
	11
	13
	15
	17
	17
	16
	14
	11
	10

	Burgos
	929
	5
	6
	7
	9
	11
	13
	16
	16
	14
	11
	7
	6

	Cáceres
	459
	9
	10
	11
	12
	14
	18
	21
	20
	19
	15
	11
	9

	Cádiz
	14
	12
	12
	13
	14
	16
	18
	19
	20
	19
	17
	14
	12

	Castellón/Castelló
	27
	10
	11
	12
	13
	15
	18
	19
	20
	18
	16
	12
	11

	Ceuta
	40
	11
	11
	12
	13
	14
	16
	18
	18
	17
	15
	13
	12

	Ciudad Real
	628
	7
	8
	10
	11
	14
	17
	20
	20
	17
	13
	10
	7

	Córdoba
	106
	10
	11
	12
	14
	16
	19
	21
	21
	19
	16
	12
	10

	Cuenca
	999
	6
	7
	8
	10
	13
	16
	18
	18
	16
	12
	9
	7

	Girona
	70
	8
	9
	10
	11
	14
	16
	19
	18
	17
	14
	10
	9

	Granada
	683
	8
	9
	10
	12
	14
	17
	20
	19
	17
	14
	11
	8

	Guadalajara
	685
	7
	8
	9
	11
	14
	17
	19
	19
	16
	13
	9
	7

	Huelva
	30
	12
	12
	13
	14
	16
	18
	20
	20
	19
	17
	14
	12

	Huesca
	488
	7
	8
	10
	11
	14
	16
	19
	18
	17
	13
	9
	7

	Jaén
	568
	9
	10
	11
	13
	16
	19
	21
	21
	19
	15
	12
	9

	Las Palmas, Gran Canaria
	13
	15
	15
	16
	16
	17
	18
	19
	19
	19
	18
	17
	16

	León
	838
	6
	6
	8
	9
	12
	14
	16
	16
	15
	11
	8
	6

	Lleida
	182
	7
	9
	10
	12
	15
	17
	20
	19
	17
	14
	10
	7

	Logroño
	385
	7
	8
	10
	11
	13
	16
	18
	18
	16
	13
	10
	8

	Lugo
	454
	7
	8
	9
	10
	11
	13
	15
	15
	14
	12
	9
	8

	Madrid
	655
	8
	8
	10
	12
	14
	17
	20
	19
	17
	13
	10
	8

	Málaga
	11
	12
	12
	13
	14
	16
	18
	20
	20
	19
	16
	14
	12

	Melilla
	15
	12
	13
	13
	14
	16
	18
	20
	20
	19
	17
	14
	13

	Murcia
	39
	11
	11
	12
	13
	15
	17
	19
	20
	18
	16
	13
	11

	Ourense
	139
	8
	10
	11
	12
	14
	16
	18
	18
	17
	13
	11
	9

	Oviedo
	232
	9
	9
	10
	10
	12
	14
	15
	16
	15
	13
	10
	9

	Palencia
	734
	6
	7
	8
	10
	12
	15
	17
	17
	15
	12
	9
	6

	Palma de Mallorca
	15
	11
	11
	12
	13
	15
	18
	20
	20
	19
	17
	14
	12

	Pamplona/Iruña
	490
	7
	8
	9
	10
	12
	15
	17
	17
	16
	13
	9
	7

	Pontevedra
	27
	10
	11
	11
	13
	14
	16
	17
	17
	16
	14
	12
	10

	Salamanca
	800
	6
	7
	8
	10
	12
	15
	17
	17
	15
	12
	8
	6

	San Sebastián
	12
	9
	9
	10
	11
	12
	14
	16
	16
	15
	14
	11
	9

	Santa Cruz de Tenerife
	5
	15
	15
	16
	16
	17
	18
	20
	20
	20
	18
	17
	16

	Santander
	11
	10
	10
	11
	11
	13
	15
	16
	16
	16
	14
	12
	10

	Segovia
	1002
	6
	7
	8
	10
	12
	15
	18
	18
	15
	12
	8
	6

	Seville
	11
	11
	11
	13
	14
	16
	19
	21
	21
	20
	16
	13
	11

	Soria
	1063
	5
	6
	7
	9
	11
	14
	17
	16
	14
	11
	8
	6

	Tarragona
	69
	10
	11
	12
	14
	16
	18
	20
	20
	19
	16
	12
	11

	Teruel
	912
	6
	7
	8
	10
	12
	15
	18
	17
	15
	12
	8
	6

	Toledo
	629
	8
	9
	11
	12
	15
	18
	21
	20
	18
	14
	11
	8

	Valencia
	13
	10
	11
	12
	13
	15
	17
	19
	20
	18
	16
	13
	11

	Valladolid
	698
	6
	8
	9
	10
	12
	15
	18
	18
	16
	12
	9
	7

	Vitoria-Gasteiz
	540
	7
	7
	8
	10
	12
	14
	16
	16
	14
	12
	8
	7

	Zamora
	649
	6
	8
	9
	10
	13
	16
	18
	18
	16
	12
	9
	7

	Zaragoza
	199
	8
	9
	10
	12
	15
	17
	20
	19
	17
	14
	10
	8



2.	For locations other than those given in Table a-Annex G, the following equation may be used to obtain the mains cold water temperature (TAFY):
TAFY = TAFCP - B · Az
where:
TAFCP	is the monthly average temperature of cold water in the provincial capital, from Table a-Annex G;
B	is a coefficient with the value 0.0066 for months from October to March and 0.0033 for months from April to September;
Az 	is the difference between the elevation of the location and that of its provincial capital 
(Az = elevation of location – elevation of capital).

3.	As an alternative to the values given in Table a-Annex G, it shall be permitted to use other mains water temperatures provided by reputable sources.
[bookmark: _Toc39157984][bookmark: _Toc39158150][bookmark: _Toc44876304]Annex H.	Determination of the air permeability of buildings
[bookmark: _Toc530395140][bookmark: _Toc530395315][bookmark: _Toc530396100][bookmark: _Toc530396194][bookmark: _Toc39157985][bookmark: _Toc39158151]1.	Determination by testing
1.	The value of the air exchange ratio at 50 Pa, n50, may be obtained with a test conducted using method B from standard UNE EN 13829:2002 Determination of air permeability of buildings - Fan pressurization method.
[bookmark: _Toc530395141][bookmark: _Toc530395316][bookmark: _Toc530396101][bookmark: _Toc530396195][bookmark: _Toc39157986][bookmark: _Toc39158152]2.	Determination using reference values
2.	The value of the air exchange ratio at 50 Pa, n50, may be calculated using the following equation:

n50 = 0.629 · (Co · Ao + Ch · Ah) / V

where:

n50 	is the value of the air exchange ratio at 50Pa;
V	is the internal volume of the thermal envelope, in [m3];
Co 	is the air flow coefficient for the opaque part of the thermal envelope, expressed at 100 Pa, in [m3/hm2], obtained from Table a-Annex H;
Ao 	is the area of the opaque part of the thermal envelope, in [m2];
Ch 	is the permeability of the openings in the thermal envelope, expressed at 100Pa, in [m3/hm2], according to its test value;
Ah 	is the area of the openings in the thermal envelope, in [m²].
Table a-Annex H. Reference values for the air flow coefficient for the opaque part of the thermal envelope, Co [m3/h·m2] (100 Pa)
	Building type
	Co

	New or existing with improved permeability
	16

	Existing
	29



ANNEX II

[bookmark: _Toc39157987][bookmark: _Toc39158153]Section HS 6
Protection against exposure to radon
[bookmark: _Toc4126485][bookmark: _Toc4230589][bookmark: _Toc13479273][bookmark: _Toc19938787][bookmark: _Toc20895853][bookmark: _Toc20896046][bookmark: _Toc20896075][bookmark: _Toc20896457][bookmark: _Toc20896638][bookmark: _Toc20897060][bookmark: _Toc20897272][bookmark: _Toc20900255][bookmark: _Toc21170241][bookmark: _Toc35922732][bookmark: _Toc35923370][bookmark: _Toc42661002][bookmark: _Toc44391430][bookmark: _Toc44391523][bookmark: _Toc305147191][bookmark: _Toc305154243][bookmark: _Toc307583280][bookmark: _Toc307583411][bookmark: _Toc307584247][bookmark: _Toc308435811][bookmark: _Toc308437023][bookmark: _Toc309985217][bookmark: _Toc348517944][bookmark: _Toc39157988][bookmark: _Toc39158154]1.	Scope
1 [bookmark: _Toc4230591]This section applies to all buildings located within the municipal boundaries given in Appendix B, in the following cases:
a) newly constructed buildings;
b) work on existing buildings;
i) in cases of extensions, the new section;
ii) for changes in use, the whole building in cases of a change in characteristic use, or the affected zone in cases of a change in use that only affects part of a building or establishment;
iii) for renovation work, the affected zone, when making modifications that enable an increase in protection from radon or that change the initial level of protection.
2 This section shall not apply in the following cases:
a) in non-habitable spaces, due to the low duration of stay;
b) in habitable spaces that are effectively separated from the ground by intermediate open spaces with a ventilation level analogous to that of outside air.
[bookmark: _Toc39157989][bookmark: _Toc39158155]2.	Determination and quantification of the requirement
1 To reduce the risk of exposing users to excessive concentrations of radon from the ground inside habitable spaces, a reference value of 300 Bq/m3 is set for the annual average radon level inside the spaces.
[bookmark: _Toc39157990][bookmark: _Toc39158156]3.	Verification and demonstration of compliance with the requirement
1 Verification of compliance with the reference level in buildings located within the municipal boundaries given in Appendix B, according to the zone where the municipality is located, shall require implementation of the following solutions, or other solutions that provide a similar or higher level of protection:
a) In municipalities in zone I, a protective barrier, with the characteristics given in section 3.1, shall be installed between the ground and the habitable spaces of the building, to limit the penetration of gases from the ground.
Alternatively, an air cavity may be installed between the ground and the habitable spaces of the building, to reduce the entry of radon gas into these spaces. In this case, the air cavity shall be ventilated as indicated in section 3.2 and separated from the habitable spaces by an enclosure free of cracks, fissures and discontinuities between the construction elements and systems that could allow the entry of radon.
b) In municipalities in zone II, a protective barrier shall be installed with the characteristics given in section 3.1, along with an additional system, which may be:
i) a ventilated containment space with the characteristics indicated in section 3.2, located between the ground and the spaces to be protected, to reduce the entry of radon from the ground into the habitable spaces by mechanical or natural ventilation; or
ii) a soil depressurisation system with the characteristics given in section 3.3, which enables extraction of the gases in the ground adjacent to the building.
2 If habitable spaces are located in large unprotected areas, such as security booths in car parks, then as an alternative solution to those indicated above, these spaces may be protected by creating an overpressure inside the habitable space by drawing in outside air.
3 In cases of work on existing buildings, the above solutions may be supplemented with alternative solutions, which in combination enable proper control of radon penetration. In any case, habitable spaces must have an indoor ventilation level that meets the applicable air quality regulations.
4 In cases of work on existing buildings, if measurement values are available for the annual average radon level, obtained according to Appendix C, and one of the sampling zones established in accordance with that appendix exceeds the reference level, the following shall be taken into account:
a) if the values are between the reference level and twice the reference level, the solutions for municipalities in zone I shall be applied;
b) if the values are greater than twice the reference level, the solutions for municipalities in zone II shall be applied.
[bookmark: _Toc39157991][bookmark: _Toc39158157]3.1 Protective barrier
[bookmark: _Toc39157992]3.1.1 Barrier characteristics
1 A protective barrier shall be any element that limits the entry of gases from the ground with demonstrated effectiveness.
2 The barrier may be dimensioned as described in section 3.1.2, although film barriers with a radon diffusion coefficient of less than 10-11 m2/s and a minimum thickness of 2 mm are considered valid (with no need for calculation).
3 The protective barrier shall also feature the following characteristics:
a) continuity: joints and seams sealed;
b) sealing of joints with elements that interrupt the barrier, such as line penetrations, etc.;
c) connecting doors that interrupt the continuity of the barrier shall be sealed and fitted with an automatic closing device;
d) they shall not feature any cracks that enable entry of radon from the ground by convection;
e) their durability shall be suitable for the service life, conditions and planned maintenance of the building.
4 For work on existing buildings, if it is not possible to install a barrier with the characteristics given in this section, the enclosures located between the ground and the habitable spaces shall serve as a barrier. For this, the cracks and joints of these enclosures shall be carefully sealed and shall meet at least the provisions of subparagraphs b and c of the preceding paragraph.
[bookmark: _Toc39157993]3.1.2 Barrier dimensions
1 The thickness and diffusion coefficient of the barrier shall ensure that its projected radon exhalation rate (E) is less than the exhalation rate limit (Elim).
2 The exhalation rate limit (Elim) is determined using the following equation:
   [Bq/m2·h]	(3.1)
where
Cd	is the design concentration, corresponding to 10% of the reference level [Bq/m3];
Q	is the ventilation rate of the space to be protected [m3/h]. If the ventilation value is not known, the calculation may use a flow rate corresponding to 0.1 air changes per hour;
A	is the area of the barrier [m2].
3 In the absence of specific studies, the projected radon exhalation rate for the barrier (E) may be estimated using the following expression:
   [Bq/m2·h]	(3.2)
where	
λ	is the radon disintegration constant: 7.56 ·10-3 [h-1];
d	is the thickness of the barrier [m];
l	is the radon diffusion length of the barrier, according to the following equation:
	   [m]	(3.3)
where
D is the radon diffusion coefficient of the barrier [m2/s].
[bookmark: _Toc39157994][bookmark: _Toc39158158]3.2	Ventilated containment space
1 The containment space shall be made up of an air cavity, which may be vertical or horizontal depending to the enclosure to be protected, or a non-habitable space. In any case, this space shall have mechanical or natural ventilation.
2 To ensure ventilation, the containment space shall be connected to the outside by ventilation openings that shall be kept free of obstacles.
3 For natural ventilation of a horizontal air cavity, unless specific studies are available that enable a different distribution, the ventilation openings shall be installed uniformly in all façades, where the area of all openings shall be at least 10 cm2 per linear metre of the cavity perimeter. In cases of areas of less than 100 m2, the openings may be installed in the same façade provided that no point of the cavity is further than 10 m away from any of them. If the interior of the cavity features obstacles to free circulation, openings shall be installed to enable such.
4 For natural ventilation of a vertical air cavity, unless specific studies are available that enable a different distribution, ventilation openings shall be installed in the top of said cavity, close to the outer face of the wall to be protected, so all of the openings come to at least 10 cm2 per linear metre.
5 If using non-habitable spaces as containment spaces, the required ventilation given in DB HS3 or the RITE, whichever applies, shall be considered adequate.
6 In cases of existing buildings without an air cavity, it shall be permitted to install a cavity that improves radon protection, even if it does not meet the characteristics of the cavity described above. In this case, the cavity could be made from the inside of the enclosure in contact with the ground, which must be continuous and cover the entire floor area to be protected. Moreover, it shall be connected to the outside and have a height and thickness of at least 5 cm.
7 The effectiveness of the solution shall be verified experimentally with radon level measurements after the work, according to Appendix C. 
8 If the necessary conditions for natural ventilation are not met or if it is deemed necessary to increase the effectiveness of the installation if the radon level measurement values after the work are not acceptable, mechanical exhaust fans shall be installed. In this case, the openings shall be dimensioned according to the specific characteristics of the cavity, and the inlet openings shall be located as far as possible from the exhaust opening, to facilitate ventilation of the space. The location of the discharge ports shall be in accordance with the provisions of section 3.2.1 of DB HS3, except in cases of roof ports, which are considered optional.
[bookmark: _Toc39157995][bookmark: _Toc39158159]3.3	Soil depressurisation
1 The soil depressurisation system shall be set up with a network of suction elements, made up of perforated tubes or boxes installed in a layer of granular backfill that promotes air circulation, located under the building, connected to an exhaust duct and a mechanical exhaust system.
2 The location of the discharge ports shall be in accordance with the provisions of section 3.2.1 of DB HS3. If installation in the roof is not possible, at least the rest of the conditions given in that section shall be met.
3 In cases of work on existing buildings, if it is not possible to install the system under the building with access from the floor slab or from the outside, it shall be permitted to install it around the perimeter in the exterior soil adjacent to the building. In all of these cases, it shall be necessary to conduct a specific study of the foundation and air circulation under the building.
4 If the backfill layer is not continuous under the floor due to the presence of obstacles, such as parts of the foundation, this continuity shall be provided by installing openings in the obstacles or, where this is not possible, by installation suction elements in each of the different zones.
5 In cases of walls, it shall be permitted to use a similar system tailored to their specific circumstances.
6.	The effectiveness of the system shall be verified experimentally with radon level measurements after the work, according to Appendix C. 
7.	If it is deemed necessary to increase the effectiveness of the installation because these measurement values are not acceptable, it shall be permitted to increase the exhaust flow rate, add new suction elements or apply other solutions. 
[bookmark: _Toc39157996][bookmark: _Toc39158160]4.	Construction products
[bookmark: _Toc39157997][bookmark: _Toc39158161]4.1	Mandatory product characteristics
1 In general, all materials to be used in radon protection systems must meet the following conditions:
a) the provisions of the above sections;
b) the applicable provisions of the law;
c) they shall be able to operate effectively under the planned service conditions.
[bookmark: _Toc51478615][bookmark: _Toc39157998][bookmark: _Toc39158162]4.2	Onsite product acceptance inspection
1 The project specifications shall give the specific inspection conditions for acceptance of the products, including the tests required to verify that they meet the mandatory characteristics set out in the sections above.
2 The products received shall be checked to verify that they:
a) are in accordance with those detailed in the project specifications;
b) come with the required documentation;
c) feature the required properties;
d) have been tested, where this is indicated in the specifications or ordered by the project manager with the approval of the site manager, at the specified frequency.
3 The inspection shall apply the criteria indicated in Article 7.2 of Part I of the CTE.
[bookmark: _Toc39157999][bookmark: _Toc39158163]5.	Construction
1 [bookmark: _Toc51478616]The design shall indicate and demonstrate the minimum technical characteristics for the products, as well as the execution conditions for each unit of work, with special checks and inspections to verify their compliance with the design specifications, as per Article 6 of Part I of the CTE.
[bookmark: _Toc39158000][bookmark: _Toc39158164]5.1	Execution
1 The building construction work related to this section shall be performed according to the design, the applicable legislation, best practices in construction and the instructions of the site manager and the project manager, as per Article 7 of Part I of the CTE. The project specifications shall give the specific execution conditions of the radon protection systems. 
[bookmark: _Toc39158001]5.1.1 Film barrier
1 The barrier shall be located on a clean and even surface, to prevent cracks that would let radon gas in.
2 If the film will be located on the ground or on a granulate layer, it shall be necessary to ensure the uniformity and cleanliness of the contact surface and the absence of any objects that could damage the barrier. For this, a layer of blinding concrete or hydraulic lime mortar shall be applied.
3 If the barrier does not have anti-puncture characteristics, anti-puncture layers shall be installed.
4 The barrier shall be reinforced at the corners, angles, points where it passes through walls, at line penetrations and other weak points where a reduction in properties may be expected, unless indicated otherwise in the barrier specifications.
5 Joints with other elements, line penetrations, overlaps and joints between different parts of the barrier shall be sealed appropriately according to the barrier specifications, to prevent discontinuities between different sections. The seal shall be provided using products that guarantee the blockage of radon gas, such as insulating paints, plastic covers, flexible caulks, rubber profiles or other solutions that achieve the same effect.
6 The horizontal barrier shall be extended through the vertical walls (outer walls, façades) up to 20 cm above the outside ground level.
7 To the greatest extent possible, the inspection chambers, collection boxes, openings or vertical conduits in contact with the ground and any and all elements that create a barrier discontinuity shall be sealed, and implemented with:
a) waterproof reinforced concrete;
b) a layer of waterproof material; or
c) a radon barrier.
[bookmark: _Toc39158002]5.1.2 Horizontal ventilated air cavity
1 In cases of a horizontal air cavity, it is advisable to fit the surface of the ground under the cavity with a blinding concrete layer.
[bookmark: _Toc39158003]5.1.3 Vertical ventilated air cavity
1 An outer cavity wall or sunken forecourt may be considered a ventilated vertical air cavity, even though they are not entirely open on top.
[bookmark: _Toc39158004]5.1.4 Depressurisation systems
1 The suction elements, both perforated tubes and boxes, must be located in the centre of the depth dimension of the backfill layer specified in section 3.3, to use all of its surface area for air suction.
2 If the floor slab concrete is cast directly onto the backfill layer, it shall be protected by means such as a geotextile layer, to prevent saturation of its openings and disabling of its perforated tubes or boxes.
[bookmark: _Toc51478620][bookmark: _Toc39158005][bookmark: _Toc39158165]5.2	Execution verification
1 [bookmark: _Toc529156475][bookmark: _Toc529328630][bookmark: _Toc535122951][bookmark: _Toc41274002]Execution of the work shall be verified according to the design specifications, annexes and any amendments approved by the site manager and the instructions of the project manager, as per Article 7.3 of Part I of the CTE and other applicable prevailing regulations.
2 Execution of the work shall be checked to ensure performance of inspections at the required frequency, as per the project specifications.
3 Any changes introduced during execution of the works shall be recorded in the as-built documents, and shall always be in accordance with the minimum conditions set out in this section.
[bookmark: _Toc39158006][bookmark: _Toc39158166]5.3	As-built verification
1 The inspection shall apply the criteria indicated in Article 7.4 of Part I of the CTE. 
[bookmark: _Toc39158007][bookmark: _Toc39158167]6.	Maintenance and preservation
1 A maintenance plan shall specify the work required over the service life of the radon protection systems to ensure functioning, increase reliability and extend their life.
2 At least the maintenance work and intervals given in Table 6.1 and the relevant repairs for any identified defects shall be performed. In addition, the specifications for the individual materials and systems used shall be observed, to ensure the durability of the protection systems:

Table 6.1 Maintenance work
	
	Operation
	Interval

	Ductwork
	Cleaning
	1
	year

	
	Verification of apparent seal
	5
	years

	Openings
	Cleaning
	1
	year

	Exhaust fans
	Cleaning
	1
	year

	
	Functionality check
	5
	years

	Filters
	Condition check
	6
	months

	
	Cleaning or replacement
	1
	year

	Control systems
	Condition check on automatic systems
	2
	years


[bookmark: _Toc309145612][bookmark: _Toc39158008][bookmark: _Toc39158168]Appendix A. Terminology
Protective barrier (for radon): Barrier located between the ground and the spaces to be protected, whose low radon exhalation rate curbs radon penetration, thus reducing the entry of radon into the building.
Anti-puncture layer: separating layer installed between two pressurised layers that serves to protect the weaker one and prevent its breakage.
Diffusion coefficient (of radon): coefficient that measures how easily radon passes through a material. This may be obtained experimentally using any of the procedures detailed in ISO/TS 11665-13:2017 Measurement of radioactivity in the environment - Air: radon 222 - Part 13: Determination of the diffusion coefficient in waterproof materials: membrane two-side activity concentration measurement method; or in ISO/TS 11665-12:2018 Measurement of radioactivity in the environment - Air: radon 222 - Part 12: Determination of the diffusion coefficient in waterproof materials: membrane one-side activity concentration measurement method.
Radon level: Specific activity of radon (Rn-222) in the air. This is expressed in becquerels per cubic metre (Bq/m3), corresponding to the number of disintegrations per second per cubic metre of air.
Soil depressurisation (system): System that can extract gases contained in the soil adjacent to the building by creating a negative pressure in the ground with respect to the inside of the building, thus inhibiting the entry of radon into the building.
Active detector (for radon): Instrument that detects this gas, or its short-lived daughters, and that includes active components (such as pumps or display screens), and therefore requires the use of a power supply.
Passive detector (for radon): Instrument that detects this gas, or its short-lived daughters, and that does not include active components (such as pumps or display screens), and therefore does not require the use of a power supply.
Ventilated containment space: Space located between the ground and the spaces to be protected that receives the radon from the ground and uses mechanical or natural ventilation to discharge it outside the building, thus reducing the entry of radon into habitable spaces.
Radon exposure: Specific activity of radon (Rn-222) in the air over time. This is obtained by multiplying the radon level by the exposure period.
Habitable space: Indoor area intended for personal use whose occupation density and length of stay require suitable acoustic, thermal and hygiene conditions. Below are some examples of what would be considered habitable spaces for the purposes of this section:
- rooms (bedrooms, dining rooms, living rooms, kitchens, bathrooms, toilets, traffic areas of dwellings, etc.);
- work areas or publicly accessible areas such as halls, libraries, hospital rooms, offices, waiting rooms or meeting rooms, etc.
Non-habitable space: Indoor area not intended for continuous use by persons, and therefore not requiring any special protection conditions for the purposes of this section. Garages, store rooms and technical rooms are considered non-habitable spaces for the purposes of this section.
Reference level: Value of the annual average radon level above which it is considered improper to allow exposure, even when this is not a limit that cannot be exceeded.
Annual average radon level: Average value of the radon level estimated according to Appendix C.
Radon: Radon (radon-222) is a natural radioactive gas originating from the uranium-238 decay chain, which makes it ubiquitous in nature. It can build up inside of buildings. Its decay products can be inhaled and deposited in the bronchopulmonary tract. Radon is currently considered the main source of human exposure to natural radiation.
Usage unit: Building or part thereof intended for a specific use, whose users are related to one another either as members of the same family unit, business or corporation, or as part of a group or organisation performing the same activity. For the purposes of this document, the following are considered examples of usage units:
a) in residential buildings, each dwelling, and each commercial space present;
b) in buildings for other uses, each independent commercial space or establishment.
Natural ventilation: Ventilation where air renewal is provided solely by wind or the existence of a temperature or pressure gradient between the inlet and outlet points.
[bookmark: _Toc39158009][bookmark: _Toc39158169]Appendix B. Classification of municipalities based on radon potential
1 This appendix includes the list of municipal boundaries which are considered, based on measurements conducted by the Nuclear Safety Council, to have a significant likelihood of radon levels higher than the reference level in buildings built there, without special radon protection solutions. 
2 These are classified into:
a) municipalities in zone I;
b) municipalities in zone II.

	Autonomous Communities
	PROVINCES
	Municipalities in ZONE 1
	Municipalities in ZONE 2

	
	
	
	

	Andalusia
	Almería
	Abla
	Abrucena

	
	
	Alcolea
	Alboloduy

	
	
	Alcóntar
	Alcudia de Monteagud

	
	
	Almócita
	Bacares

	
	
	Armuña de Almanzora
	Bayárcal

	
	
	Bayarque
	Benitagla

	
	
	Beires
	Benizalón

	
	
	Fiñana
	Castro de Filabres

	
	
	Instinción
	Chercos

	
	
	Lúcar
	Gérgal

	
	
	Níjar
	Laroya

	
	
	Oria
	Las Tres Villas

	
	
	Padules
	Lubrín

	
	
	Rágol
	Nacimiento

	
	
	Sorbas
	Ohanes

	
	
	Suflí
	Olula de Castro

	
	
	Tabernas
	Paterna del Río

	
	
	Taberno
	Senés

	
	
	Tíjola
	Serón

	
	
	Turrillas
	Sierro

	
	
	
	Tahal

	
	
	
	Uleila del Campo

	Andalusia
	Almería
	
	Velefique

	
	
	
	

	Andalusia
	Córdoba
	Almodóvar del Río
	Alcaracejos

	
	
	Belmez
	Añora

	
	
	Espiel
	Belalcázar

	
	
	Hornachuelos
	Cardeña

	
	
	La Granjuela
	Conquista

	
	
	Los Blázquez
	Córdoba

	
	
	Palma del Río
	Dos Torres

	
	
	Peñarroya-Pueblonuevo
	El Guijo

	
	
	Posadas
	El Viso

	
	
	Villafranca de Córdoba
	Fuente la Lancha

	
	
	Villaharta
	Fuente Obejuna

	
	
	
	Hinojosa del Duque

	
	
	
	Obejo

	
	
	
	Pedroche

	
	
	
	Pozoblanco

	
	
	
	Santa Eufemia

	
	
	
	Torrecampo

	
	
	
	Valsequillo

	
	
	
	Villanueva de Córdoba

	
	
	
	Villanueva del Duque

	
	
	
	Villanueva del Rey

	Andalusia
	Córdoba
	
	Villaralto

	
	
	
	

	Andalusia
	Granada
	Albondón
	Aldeire

	
	
	Albuñán
	Alpujarra de la Sierra

	
	
	Albuñol
	Alquife

	
	
	Almegíjar
	Baza

	
	
	Almuñécar
	Bubión

	
	
	Bérchules
	Busquístar

	
	
	Cádiar
	Caniles

	
	
	Cástaras
	Capileira

	
	
	Cenes de la Vega
	Dólar

	
	
	Cogollos de Guadix
	Ferreira

	
	
	Guadix
	Gor

	
	
	Güéjar Sierra
	Jerez del Marquesado

	
	
	Huéneja
	La Calahorra

	
	
	Ítrabo
	La Taha

	
	
	Jete
	Lanteira

	
	
	Juviles
	Lugros

	
	
	Lobras
	Monachil

	
	
	Lújar
	Nevada

	
	
	Murtas
	Pampaneira

	
	
	Otívar
	Pórtugos

	
	
	Pinos Genil
	Soportújar

	
	
	Polopos
	Trevélez

	
	
	Quéntar
	Válor

	
	
	Rubite
	

	
	
	Salobreña
	

	
	
	Sorvilán
	

	
	
	Torvizcón
	

	
	
	Turón
	

	
	
	Ugíjar
	

	Andalusia
	Granada
	Valle del Zalabí
	

	
	
	
	

	Andalusia
	Huelva
	Alájar
	Almonaster la Real

	
	
	Alosno
	Arroyomolinos de León

	
	
	Aracena
	Cala

	
	
	Aroche
	Cañaveral de León

	
	
	Ayamonte
	Cumbres Mayores

	
	
	Berrocal
	Encinasola

	
	
	Cabezas Rubias
	Hinojales

	
	
	Calañas
	Rosal de la Frontera

	
	
	Cortegana
	

	
	
	Cortelazor
	

	
	
	Cumbres de Enmedio
	

	
	
	Cumbres de San Bartolomé
	

	
	
	El Almendro
	

	
	
	El Cerro de Andévalo
	

	
	
	Higuera de la Sierra
	

	
	
	Jabugo
	

	
	
	La Granada de Río-Tinto
	

	
	
	La Nava
	

	
	
	Linares de la Sierra
	

	
	
	Nerva
	

	
	
	Paterna del Campo
	

	
	
	Puebla de Guzmán
	

	
	
	Puerto Moral
	

	
	
	Santa Ana la Real
	

	
	
	Santa Bárbara de Casa
	

	
	
	Valdelarco
	

	
	
	Valverde del Camino
	

	
	
	Villanueva de los Castillejos
	

	
	
	Zalamea la Real
	

	Andalusia
	Huelva
	Zufre
	

	
	
	
	

	Andalusia
	Jaén
	Aldeaquemada
	Andújar

	
	
	Arroyo del Ojanco
	Guarromán

	
	
	Baños de la Encina
	Linares

	
	
	Cabra del Santo Cristo
	Santa Elena

	
	
	Carboneros
	

	
	
	Chiclana de Segura
	

	
	
	Cuarto del Madroño
	

	
	
	Génave
	

	
	
	Ibros
	

	
	
	La Puerta de Segura
	

	
	
	Lupión
	

	
	
	Marmolejo
	

	
	
	Montizón
	

	
	
	Navas de San Juan
	

	
	
	Pozo Alcón
	

	
	
	Puente de Génave
	

	
	
	Santiago-Pontones
	

	
	
	Torreblascopedro
	

	
	
	Torres de Albánchez
	

	
	
	Vilches
	

	Andalusia
	Jaén
	Villanueva de la Reina
	

	
	
	
	

	Andalusia
	Málaga
	Algarrobo
	

	
	
	Almáchar
	

	
	
	Benamargosa
	

	
	
	Benamocarra
	

	
	
	Benarrabá
	

	
	
	Coín
	

	
	
	Colmenar
	

	
	
	Comares
	

	
	
	El Borge
	

	
	
	Genalguacil
	

	
	
	Guaro
	

	
	
	Istán
	

	
	
	Jubrique
	

	
	
	Macharaviaya
	

	
	
	Málaga
	

	
	
	Monda
	

	
	
	Ojén
	

	
	
	Sayalonga
	

	
	
	Tolox
	

	
	
	Torrox
	

	Andalusia
	Málaga
	Vélez-Málaga
	

	
	
	
	

	Andalusia
	Seville
	Alanís
	Almadén de la Plata

	
	
	Alcolea del Río
	Castilblanco de los Arroyos

	
	
	Aznalcóllar
	Cazalla de la Sierra

	
	
	Brenes
	Constantina

	
	
	Cantillana
	El Castillo de las Guardas

	
	
	El Madroño
	El Garrobo

	
	
	El Real de la Jara
	El Pedroso

	
	
	El Ronquillo
	Guillena

	
	
	Guadalcanal
	La Puebla de los Infantes

	
	
	Lora del Río
	

	
	
	San Nicolás del Puerto
	

	
	
	Tocina
	

	
	
	Villanueva del Río y Minas
	

	Andalusia
	Seville
	Villaverde del Río
	

	
	
	
	

	
	
	
	

	Aragon
	Huesca
	Albalate de Cinca
	Aisa

	
	
	Albelda
	Benasque

	
	
	Alcalá del Obispo
	Canfranc

	
	
	Alcolea de Cinca
	Castejón de Sos

	
	
	Almudévar
	Gistaín

	
	
	Almuniente
	Hoz de Jaca

	
	
	Antillón
	Jaca

	
	
	Barbuñales
	Laspaúles

	
	
	Belver de Cinca
	Montanuy

	
	
	Beranuy
	Panticosa

	
	
	Berbegal
	Sahún

	
	
	Bielsa
	Sallent de Gállego

	
	
	Biescas
	San Juan de Plan

	
	
	Binaced
	

	
	
	Bisaurri
	

	
	
	Capdesaso
	

	
	
	Casbas de Huesca
	

	
	
	Castejón del Puente
	

	
	
	Chía
	

	
	
	Fraga
	

	
	
	Grañén
	

	
	
	Huesca
	

	
	
	Ilche
	

	
	
	Isábena
	

	
	
	Laluenga
	

	
	
	Lalueza
	

	
	
	Lanaja
	

	
	
	Laperdiguera
	

	
	
	Lascellas-Ponzano
	

	
	
	Loarre
	

	
	
	Loporzano
	

	
	
	Monflorite-Lascasas
	

	
	
	Monzón
	

	
	
	Osso de Cinca
	

	
	
	Peralta de Alcofea
	

	
	
	Plan
	

	
	
	Poleñino
	

	
	
	Puente de Montañana
	

	
	
	Puente la Reina de Jaca
	

	
	
	Pueyo de Santa Cruz
	

	
	
	Quicena
	

	
	
	Salillas
	

	
	
	San Miguel del Cinca
	

	
	
	Sariñena
	

	
	
	Seira
	

	
	
	Sena
	

	
	
	Sesué
	

	
	
	Siétamo
	

	
	
	Sopeira
	

	
	
	Tardienta
	

	
	
	Tella-Sin
	

	
	
	Tierz
	

	
	
	Torralba de Aragón
	

	
	
	Torrente de Cinca
	

	
	
	Torres de Alcanadre
	

	
	
	Torres de Barbués
	

	
	
	Vicién
	

	
	
	Villanova
	

	Aragon
	Huesca
	Villanueva de Sigena
	

	
	
	
	

	Aragon
	Teruel
	Ababuj
	

	
	
	Alcañiz
	

	
	
	Alfambra
	

	
	
	Aliaga
	

	
	
	Allepuz
	

	
	
	Alpeñés
	

	
	
	Anadón
	

	
	
	Andorra
	

	
	
	Arens de Lledó
	

	
	
	Argente
	

	
	
	Ariño
	

	
	
	Bádenas
	

	
	
	Báguena
	

	
	
	Beceite
	

	
	
	Bello
	

	
	
	Bezas
	

	
	
	Blancas
	

	
	
	Bronchales
	

	
	
	Bueña
	

	
	
	Burbáguena
	

	
	
	Cabra de Mora
	

	
	
	Calamocha
	

	
	
	Calanda
	

	
	
	Calomarde
	

	
	
	Camañas
	

	
	
	Caminreal
	

	
	
	Castejón de Tornos
	

	
	
	Castel de Cabra
	

	
	
	Cedrillas
	

	
	
	Celadas
	

	
	
	Cucalón
	

	
	
	Cuevas Labradas
	

	
	
	El Castellar
	

	
	
	Escorihuela
	

	
	
	Escucha
	

	
	
	Estercuel
	

	
	
	Formiche Alto
	

	
	
	Fuentes Claras
	

	
	
	Gea de Albarracín
	

	
	
	Griegos
	

	
	
	Gúdar
	

	
	
	Huesa del Común
	

	
	
	Lagueruela
	

	
	
	Lanzuela
	

	
	
	Lidón
	

	
	
	Linares de Mora
	

	
	
	Lledó
	

	
	
	Loscos
	

	
	
	Martín del Río
	

	
	
	Monforte de Moyuela
	

	
	
	Monreal del Campo
	

	
	
	Montalbán
	

	
	
	Monteagudo del Castillo
	

	
	
	Monterde de Albarracín
	

	
	
	Noguera de Albarracín
	

	
	
	Nogueras
	

	
	
	Obón
	

	
	
	Ojos Negros
	

	
	
	Orihuela del Tremedal
	

	
	
	Orrios
	

	
	
	Palomar de Arroyos
	

	
	
	Pancrudo
	

	
	
	Peralejos
	

	
	
	Pozondón
	

	
	
	Pozuel del Campo
	

	
	
	Rillo
	

	
	
	Rubielos de la Cérida
	

	
	
	San Martín del Río
	

	
	
	Santa Cruz de Nogueras
	

	
	
	Teruel
	

	
	
	Tornos
	

	
	
	Torralba de los Sisones
	

	
	
	Torre de las Arcas
	

	
	
	Torre los Negros
	

	
	
	Torres de Albarracín
	

	
	
	Torrijo del Campo
	

	
	
	Tramacastiel
	

	
	
	Tramacastilla
	

	
	
	Utrillas
	

	
	
	Valbona
	

	
	
	Valdelinares
	

	
	
	Valderrobres
	

	
	
	Villahermosa del Campo
	

	
	
	Villanueva del Rebollar de la Sierra
	

	
	
	Villar del Cobo
	

	
	
	Villarquemado
	

	
	
	Villastar
	

	
	
	Villel
	

	
	
	Visiedo
	

	Aragon
	Teruel
	Vivel del Río Martín
	

	
	
	
	

	Aragon
	Zaragoza
	Abanto
	

	
	
	Acered
	

	
	
	Aguarón
	

	
	
	Aladrén
	

	
	
	Alcalá de Moncayo
	

	
	
	Alfamén
	

	
	
	Almonacid de la Sierra
	

	
	
	Alpartir
	

	
	
	Ambel
	

	
	
	Aniñón
	

	
	
	Añón de Moncayo
	

	
	
	Aranda de Moncayo
	

	
	
	Ariza
	

	
	
	Ateca
	

	
	
	Badules
	

	
	
	Belmonte de Gracián
	

	
	
	Berrueco
	

	
	
	Biel
	

	
	
	Boquiñeni
	

	
	
	Bordalba
	

	
	
	Brea de Aragón
	

	
	
	Bubierca
	

	
	
	Bulbuente
	

	
	
	Calatayud
	

	
	
	Calcena
	

	
	
	Carenas
	

	
	
	Cariñena
	

	
	
	Castejón de Alarba
	

	
	
	Castejón de las Armas
	

	
	
	Cerveruela
	

	
	
	Codos
	

	
	
	Cosuenda
	

	
	
	Cubel
	

	
	
	Daroca
	

	
	
	El Frasno
	

	
	
	Embid de Ariza
	

	
	
	Fuentes de Jiloca
	

	
	
	Gallocanta
	

	
	
	Gallur
	

	
	
	Gotor
	

	
	
	Herrera de los Navarros
	

	
	
	Illueca
	

	
	
	Jarque
	

	
	
	La Vilueña
	

	
	
	Las Cuerlas
	

	
	
	Litago
	

	
	
	Longares
	

	
	
	Longás
	

	
	
	Los Fayos
	

	
	
	Los Pintanos
	

	
	
	Luceni
	

	
	
	Luesma
	

	
	
	Maella
	

	
	
	Mainar
	

	
	
	Malanquilla
	

	
	
	Maluenda
	

	
	
	Manchones
	

	
	
	Mezalocha
	

	
	
	Miedes de Aragón
	

	
	
	Monterde
	

	
	
	Montón
	

	
	
	Morata de Jiloca
	

	
	
	Morés
	

	
	
	Moros
	

	
	
	Moyuela
	

	
	
	Muel
	

	
	
	Munébrega
	

	
	
	Murero
	

	
	
	Navardún
	

	
	
	Nonaspe
	

	
	
	Orera
	

	
	
	Oseja
	

	
	
	Paniza
	

	
	
	Paracuellos de Jiloca
	

	
	
	Paracuellos de la Ribera
	

	
	
	Pina de Ebro
	

	
	
	Pomer
	

	
	
	Pradilla de Ebro
	

	
	
	Purujosa
	

	
	
	Quinto
	

	
	
	Romanos
	

	
	
	Ruesca
	

	
	
	Sabiñán
	

	
	
	San Martín de la Virgen de Moncayo
	

	
	
	Santa Cruz de Grío
	

	
	
	Santed
	

	
	
	Sediles
	

	
	
	Sestrica
	

	
	
	Sigüés
	

	
	
	Tarazona
	

	
	
	Tauste
	

	
	
	Terrer
	

	
	
	Torrijo de la Cañada
	

	
	
	Trasmoz
	

	
	
	Trasobares
	

	
	
	Used
	

	
	
	Val de San Martín
	

	
	
	Valdehorna
	

	
	
	Valtorres
	

	
	
	Velilla de Jiloca
	

	
	
	Vera de Moncayo
	

	
	
	Vierlas
	

	
	
	Villadoz
	

	
	
	Villafeliche
	

	
	
	Villalengua
	

	
	
	Villanueva de Jiloca
	

	
	
	Villarroya de la Sierra
	

	
	
	Villarroya del Campo
	

	Aragon
	Zaragoza
	Vistabella
	

	
	
	
	

	
	
	
	

	Canary Islands
	Las Palmas
	
	Agaete

	
	
	
	Agüimes

	
	
	
	Artenara

	
	
	
	Arucas

	
	
	
	Firgas

	
	
	
	Gáldar

	
	
	
	Ingenio

	
	
	
	La Aldea de San Nicolás

	
	
	
	Las Palmas, Gran Canaria

	
	
	
	Mogán

	
	
	
	Moya

	
	
	
	San Bartolomé de Tirajana

	
	
	
	Santa Brígida

	
	
	
	Santa Lucía de Tirajana

	
	
	
	Santa María de Guía de Gran Canaria

	
	
	
	Tejeda

	
	
	
	Telde

	
	
	
	Teror

	
	
	
	Valleseco

	
	
	
	Valsequillo de Gran Canaria

	Canary Islands
	Las Palmas
	
	Vega de San Mateo

	
	
	
	

	Canary Islands
	Santa Cruz de Tenerife
	
	Adeje

	
	
	
	Arafo

	
	
	
	Arico

	
	
	
	Arona

	
	
	
	Buenavista del Norte

	
	
	
	Candelaria

	
	
	
	El Rosario

	
	
	
	El Sauzal

	
	
	
	El Tanque

	
	
	
	Fasnia

	
	
	
	Garachico

	
	
	
	Granadilla de Abona

	
	
	
	Guía de Isora

	
	
	
	Güímar

	
	
	
	Icod de los Vinos

	
	
	
	La Matanza de Acentejo

	
	
	
	La Orotava

	
	
	
	La Victoria de Acentejo

	
	
	
	Los Realejos

	
	
	
	Los Silos

	
	
	
	Puerto de la Cruz

	
	
	
	San Cristóbal de La Laguna

	
	
	
	San Miguel de Abona

	
	
	
	Santa Cruz de Tenerife

	
	
	
	Santa Úrsula

	
	
	
	Santiago del Teide

	
	
	
	Tacoronte

	
	
	
	Tegueste

	Canary Islands
	Santa Cruz de Tenerife
	
	Vilaflor de Chasna

	
	
	
	

	
	
	
	

	Cantabria
	Cantabria
	Anievas
	San Roque de Riomiera

	
	
	Arenas de Iguña
	

	
	
	Arredondo
	

	
	
	Bárcena de Pie de Concha
	

	
	
	Cabezón de la Sal
	

	
	
	Cabezón de Liébana
	

	
	
	Cabuérniga
	

	
	
	Camaleño
	

	
	
	Camargo
	

	
	
	Castro-Urdiales
	

	
	
	Cieza
	

	
	
	Cillorigo de Liébana
	

	
	
	El Astillero
	

	
	
	Entrambasaguas
	

	
	
	Guriezo
	

	
	
	Hazas de Cesto
	

	
	
	Hermandad de Campoo de Suso
	

	
	
	Liendo
	

	
	
	Liérganes
	

	
	
	Los Corrales de Buelna
	

	
	
	Los Tojos
	

	
	
	Marina de Cudeyo
	

	
	
	Mazcuerras
	

	
	
	Medio Cudeyo
	

	
	
	Meruelo
	

	
	
	Molledo
	

	
	
	Penagos
	

	
	
	Pesaguero
	

	
	
	Piélagos
	

	
	
	Polaciones
	

	
	
	Potes
	

	
	
	Rasines
	

	
	
	Reocín
	

	
	
	Ribamontán al Mar
	

	
	
	Ribamontán al Monte
	

	
	
	Riotuerto
	

	
	
	Ruente
	

	
	
	Ruesga
	

	
	
	San Felices de Buelna
	

	
	
	San Pedro del Romeral
	

	
	
	Santa Cruz de Bezana
	

	
	
	Santander
	

	
	
	Solórzano
	

	
	
	Tudanca
	

	
	
	Udías
	

	
	
	Valle de Villaverde
	

	
	
	Vega de Liébana
	

	
	
	Vega de Pas
	

	
	
	Villaescusa
	

	Cantabria
	Cantabria
	Voto
	

	
	
	
	

	
	
	
	

	Castile and León
	Ávila
	Adanero
	Aldeanueva de Santa Cruz

	
	
	Albornos
	Amavida

	
	
	Aldeaseca
	Arenas de San Pedro

	
	
	Arévalo
	Arevalillo

	
	
	Aveinte
	Avellaneda

	
	
	Barromán
	Ávila

	
	
	Bercial de Zapardiel
	Becedas

	
	
	Bernuy-Zapardiel
	Becedillas

	
	
	Blascomillán
	Berrocalejo de Aragona

	
	
	Blasconuño de Matacabras
	Bohoyo

	
	
	Blascosancho
	Bonilla de la Sierra

	
	
	Brabos
	Bularros

	
	
	Cabezas de Alambre
	Burgohondo

	
	
	Cabezas del Pozo
	Cabezas del Villar

	
	
	Cabizuela
	Candeleda

	
	
	Canales
	Cardeñosa

	
	
	Cantiveros
	Casas del Puerto

	
	
	Castellanos de Zapardiel
	Casasola

	
	
	Cisla
	Casavieja

	
	
	Collado de Contreras
	Casillas

	
	
	Constanzana
	Cebreros

	
	
	Crespos
	Cepeda la Mora

	
	
	Donjimeno
	Chamartín

	
	
	Donvidas
	Cillán

	
	
	El Bohodón
	Collado del Mirón

	
	
	El Fresno
	Cuevas del Valle

	
	
	El Oso
	Diego del Carpio

	
	
	El Parral
	El Arenal

	
	
	Espinosa de los Caballeros
	El Barco de Ávila

	
	
	Flores de Ávila
	El Barraco

	
	
	Fontiveros
	El Hornillo

	
	
	Fuente el Saúz
	El Hoyo de Pinares

	
	
	Fuentes de Año
	El Losar del Barco

	
	
	Gemuño
	El Mirón

	
	
	Gimialcón
	El Tiemblo

	
	
	Gotarrendura
	Fresnedilla

	
	
	Gutierre-Muñoz
	Gallegos de Altamiros

	
	
	Hernansancho
	Gallegos de Sobrinos

	
	
	Herreros de Suso
	Gavilanes

	
	
	Horcajo de las Torres
	Gil García

	
	
	Junciana
	Gilbuena

	
	
	Langa
	Grandes y San Martín

	
	
	Las Berlanas
	Guisando

	
	
	Madrigal de las Altas Torres
	Herradón de Pinares

	
	
	Maello
	Higuera de las Dueñas

	
	
	Mamblas
	Hoyocasero

	
	
	Mancera de Arriba
	Hoyorredondo

	
	
	Monsalupe
	Hoyos de Miguel Muñoz

	
	
	Moraleja de Matacabras
	Hoyos del Collado

	
	
	Muñico
	Hoyos del Espino

	
	
	Muñogalindo
	Hurtumpascual

	
	
	Muñogrande
	La Adrada

	
	
	Muñomer del Peco
	La Aldehuela

	
	
	Muñosancho
	La Carrera

	
	
	Narros de Saldueña
	La Colilla

	
	
	Narros del Castillo
	La Hija de Dios

	
	
	Nava de Arévalo
	La Horcajada

	
	
	Niharra
	La Serrada

	
	
	Orbita
	La Torre

	
	
	Padiernos
	Lanzahíta

	
	
	Pajares de Adaja
	Las Navas del Marqués

	
	
	Palacios de Goda
	Los Llanos de Tormes

	
	
	Papatrigo
	Manjabálago y Ortigosa de Rioalmar
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Appendix C. Determination of average annual levels of radon in the air in the habitable spaces of a building
[bookmark: _Toc39158010][bookmark: _Toc39158170]1. General
1 This appendix provides the basic specifications for determining the annual average radon level (Rn-222) in the air in the habitable spaces of a building. The process for determining this is divided into three stages: sampling, measurement and estimation of the annual average radon level.
2 The unit of measurement is the becquerel per cubic metre (Bq/m3) of air.
[bookmark: _Toc39158011][bookmark: _Toc39158171]2.	Sampling
1 The sampling stage shall be determined by the designer, the project management or the inspection body.
2.1	Determination of the number of detectors
1 To determine the number of detectors to deploy, the required sampling zones in the building are first defined.
2 The sampling zones shall be created in the building storeys with an increased risk of high radon levels. In particular:
a) below ground, in every storey featuring habitable spaces;
b) above ground, in the two lowest storeys featuring habitable spaces.
3 The following conditions shall apply to the demarcation of the sampling zones:
a) In each usage unit, at least the following shall be created:
i) one sampling zone for every 200 m2 of usable floor area;
ii) one sampling zone per storey.
b) The following shall apply for usage units with large uncompartmentalised areas (such as open-plan offices, customer service areas, etc.):
i) if the area is greater than 1,000 m2 and less than or equal to 5,000 m2, one sampling zone may be created for every 400 m2;
ii) if the area is greater than 5,000 m2, one sampling zone may be created for every 500 m2.
4 In each sampling zone, at least one detector shall be installed, except in usage units with an area of less than 200 m2 in which a single sampling zone has been defined, where at least two detectors shall be installed.
5 In cases of passive detectors, if the above provisions indicate that the number of detectors to deploy in the same building is between 15 and 25, it shall be necessary to install one additional detector, for verification. Starting from 25 detectors, one additional verification detector shall be installed for every 20 detectors deployed. These detectors shall be located in a building zone expected to feature a low radon level.
2.2	Detector locations
1 The selected positioning of the detectors in each sampling zone shall be representative of rooms with the highest continuous occupancy (such as bedrooms and living rooms, in dwellings).
2 The precise location of the detectors within each sampling zone shall be determined based on the layout of each storey, dwelling or space, taking into account the characteristics of the heating, cooling and ventilation systems, and in particular the distribution of air inlets and outlets as well as doors and windows.
3 A building schematic and floor plan for each storey shall be used to show the location of each detector, the distribution of the sampling zones and the locations of the heating and cooling systems, the air inlets and outlets of the ventilation system and the doors and windows.
[bookmark: _Toc39158012][bookmark: _Toc39158172]3.	Measurement
3.1	Measurement bodies
1 The annual average radon level in the air may be estimated using detectors of the passive or active type. The measurement bodies that provide the detectors and that either conduct detector analysis or process the measurement logs shall meet the following requirements: 
a) they shall be accredited according to UNE EN ISO/IEC 17025:2017 by the National Accreditation Body [ENAC], or by another national accreditation body designated in accordance with European regulations; and 
b) they shall meet the requirements pursuant to Royal Decree 410/2010 of 31 March 2010 and shall have submitted the statement of compliance as a testing laboratory for construction quality control to the competent body of the Autonomous Community.
2 Where the measurement system used requires such, the measurement bodies shall handle installation, commissioning, data collections, measurement reading or determination, and expression of the measurements of the detectors that are used to determine the radon level in each sampling zone, and that are identified and located in the places indicated by the designer, the project management or the inspection body.
3.2	Installation and commissioning
1 The following criteria shall apply to detector positioning:
a) the detectors shall be located at a height of between 50 and 180 cm above ground level, at a distance of over 30 cm from walls or doors, and over 10 cm from other objects; 
b) they shall not be placed inside closed elements, such as cabinets, drawers or showcases;
c) they shall not be placed close to air currents (windows, fans) or exposed to direct sunlight or other heat sources;
d) if it is necessary to place detectors in locations with high humidity (HR > 70%) and this could disrupt them according to manufacturer specifications, the detectors shall be covered with a membrane to protect them from the humidity without interfering with the radon measurement result.
3.3	Conditions during exposure
1 During the detector exposure period, the ordinary occupancy routines of the buildings shall continue and any radon protection solutions such as ventilated containment spaces or depressurisation systems shall be in normal operating mode. 
2 If the building is not occupied, the closed building conditions shall be maintained to the greatest extent possible (exterior windows and doors closed and interior doors open). If radon protection solutions are installed, these must be in normal operating mode. 
3 The detectors shall remain exposed for a period of at least two months.
4 If the building is located in winter climate zone C, D or E as per DB-HE Energy Saving, the exposure period shall preferably occur during the months of the heating season.
3.4	Analysis of detectors and expression of measurement results
1 The values measured by each detector, associated with its corresponding identification code, must be presented in a report issued by the measurement body as the average radon level (Bq/m3) during the exposure period. The concentration or exposure value must be expressed along with the expanded uncertainty and the K-factor used. It is always necessary to indicate the detection threshold of the measurement procedure and/or device or system used. 
2 The results report shall also include the following information:
a) identification of the measurement body;
b) identification of client;
c) report issue date;
d) exposure start and end dates;
e) detector characteristics and types;
f) reading procedure;
g) identification and location of each detector on the drawing;
h) environmental and weather conditions that could have affected the result;
i) continuous presentation of data stored by the sensors in each detector, if the detectors enable this;
j) manufacturer of the device, model, device measurement limits, and resulting error;
k) any other relevant information that could affect the measurement results;
l) signature of the person(s) taking on technical responsibility for the report.
[bookmark: _Toc39158013][bookmark: _Toc39158173]4.	Estimation of the annual average radon level
1 The project management or the inspection body shall perform the estimation stage for the annual average radon level.
2 The values for the radon level in the air, provided by the measurement body, shall be used to estimate the annual average radon level during the exposure period for each of the sampling zones where the detectors were deployed.
3 If only one or two detectors were placed in a sampling zone, the average value of the level shall be the highest measurement result. In other cases, the average shall be calculated as the arithmetic mean of the radon level values provided by all detectors deployed in the sampling zone.
4 To obtain the annual average radon level in each sampling zone, the result obtained according to point 2 of this subsection shall be multiplied by a factor of 1.4 in the following cases:
a) if the detectors were deployed in an unoccupied building where, for practical reasons, closed building conditions cannot be guaranteed; or
b) if the detectors were deployed in a building in use that is located in winter climate zone C, D or E as per DB-HE Energy Saving, and at least two thirds of the exposure period falls outside of the heating season.
5 In other cases, the average radon level during the exposure period shall be considered an adequate estimate of the annual average radon level.
6 The information supporting the estimate of the annual average radon level inside the building shall include the following details:
a) information on the condition of the building or sampling zone during detector deployment (in use/unoccupied, closed/not closed, energy rating);
b) the schematic of the building and floor plan for each storey, indicated in section 2.2, shall be used to show the location of each detector, with corresponding identification codes;
c) any circumstances that could cause measurement outliers (high radon levels, unusual weather conditions, etc.);
d) for each sampling zone:
i) number of detectors deployed and identification code of each one;
ii) average radon level during the sampling period and annual average radon level;
e) an annex with the results report provided by the measurement body.
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