PAS 2038:2021

Retrofitting non-domestic
buildings for improved energy
efficiency — Specification

Department for
Business, Energy
& Industrial Strategy

Document Sharing Hub

Full document details: PAS 2038:2021


http://www.avadocuments.com/doc/pas-2038-2021
http://www.avadocuments.com/doc/pas-2038-2021

Publishing and copyright information

The BSI copyright notice displayed in this document indicates when the document was
last issued.

© The British Standards Institution 2021
Published by BSI Standards Limited 2021

ISBN 978 0 539 11904 6
ICS 91.120.10; 91.140.10

No copying without BSI permission except as permitted by copyright law.

Publication history
First edition August 2021

Documents

Document Sharing Hub

Full document details: PAS 2038:2021


http://www.avadocuments.com/doc/pas-2038-2021
http://www.avadocuments.com/doc/pas-2038-2021

Contents

FOreWword .........cooccimieeirie e s i
0 INtrodUuCtion.......cocccereeeeriscee e e e iv
(O @] o1 =) g T iv
0.2 Non-domestic buildings........cccccevverriienienniennienieee iv
0.3 Retrofit projects ........ccceeieeiioeee e v
0.4 The retrofit Process......cccccvecieeeceiieesiieeseesieesee e i
0.5 The BSI Retrofit Standards Framework

0.6 Alternative approach for some small buildings.....viii
T SCOPE...oieiee it ——- 1
2 Normative references ........cccccecevecerrseessessseessnessseessnes 3
3 Terms and definitions ........ccceeccereeceersceer s 5

4 Project inception, appointment and briefing of a
professional team ........c.cccveericiiccirccer e

4.1 Retrofit Lead Professional

4.2 Qualification of project team members .................... 7
4.3 Additional qualifications ..........cccecoveviieeeiccececiee e, 7
5 Assessment of buildings for retrofit...........ccceccvvreenneen. 8
5.1 Requirement for assessment prior

R0 TN =1 1 o 1 8
5.2 Scope Of asseSSMENT......ccevveeveeeereiieeieeiee e e 8
5.3 Estimate of annual energy use.........ccccceevevrieincennnen. 9
5.4 Traditionally constructed or protected buildings....10
5.5 Defects revealed during assessment .........c..ccceeeenie 10
5.6 Reporting the assessment........ccccovevvienieniienncennnns 10
6 Evaluation of improvement options .........cccceeccereunns 1
7 Agreement of intended outcomes ........cccccereicerinnes 13
8 Preparation of an improvement plan............ccccc....... 14
9 Design and specification of retrofit work.................. 15
9.1 Preliminary considerations and documentation .....15

9.2 The scope and sourcing of the
retrofit design

9.3 Design requirements....
9.4 Design documentation and handover

10 Statutory approvals........ccccccirrmiinsernnsee e 20

11 Retrofit WOrk on Site .....ccccccemmemmrerereeseeeerereeeesesessssnnns 21

© The British Standards Institution 2021

Full document details: PAS 2038:2021

PAS 2038:2021

12 Testing, commissioning, handover, building logbook

and fine-tuning ..o 23
12,1 TESHING . .eoiiiiie e 23
12.2 COMMISSIONING .eeeeeiiiieieiiee e e 23
12.3 Building l0gbook........ccocceviiiiniiien e 23
L o =1 T Lo V=Y 24
12.5 FINE@-tUNING c..veiiiiee e 25
13 EValuQtion.....c.ccceeeeceeerce e e 26
13.1 The purpose and levels of evaluation.................... 26
13.2 Basic evaluation........cceveiiienninniennieeee e

13.3 Further evaluation

14 Claims of compliance.........cccoeeerrerreserrserseere e 29
Annexes

Annex A (normative)

Measure specific installation requirements................... 30
Annex B (informative) Project team qualifications...... 45
B.1 Qualification of project team members.................. 45
B.2 Additional qualifications........cccccevvuveieenircieeseenee 45
Bibliography ......ccoccciiieeiireeec e 46

List of figures

Figure 1 — Breakdown of the non-domestic building
stock in England and Wales by activities accommodated
and by floor area.......ccccevceiveeccec s v

Figure 2 — Diagrammatic summary of the PAS 2038
FETrOTit PrOCESS . eeveiiieeeeee et vii

List of tables
Table A.1 - Measure: Chillers and cooling plant........... 30

Table A.2 — Measure: Heating, hot water system, air
conditioning or ventilation controls and components.32

Table A.3 - Measure: Hot water systems

Table A.4 — Measure: Air handling plant
Table A.5 - Measure: BSM.9 radiant heating................ 38

Table A.6 - Measure: Electric storage heaters

(including warm air heating units that incorporate

heat Storage) .....cooviie e 40
Table A.7 - Measure: Variable speed drives for fans

ETa Lol o011 Y o PR 42
Table A.8 - Measure: Lighting fittings, lighting systems
and lighting system controls .........cccoccevieiiiniiieneiienens 43

Documents

Document Sharing Hub
|


http://www.avadocuments.com/doc/pas-2038-2021
http://www.avadocuments.com/doc/pas-2038-2021

PAS 2038:2021
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Acknowledgement is also given to the members of
a wider review panel who were consulted in the
development of this PAS.

The British Standards Institution retains ownership
and copyright of this PAS. BSI Standards Limited as the
publisher of the PAS reserves the right to withdraw or
amend this PAS on receipt of authoritative advice that
it is appropriate to do so. This PAS will be reviewed at
intervals not exceeding two years.

This PAS is not to be regarded as a British Standard.
It will be withdrawn upon publication of its content in,
or as, a British Standard.

The PAS process enables a specification to be rapidly
developed in order to fulfil an immediate need

in industry. A PAS can be considered for further
development as a British Standard, or constitute part
of the UK input into the development of a European
or International Standard.

Information about this document

This publication can be withdrawn, revised, partially
superseded or superseded. Information regarding the
status of this publication can be found in the Standards
Catalogue on the BSI website at bsigroup.com/standards,
or by contacting the Customer Services team.

Where websites and webpages have been cited, they
are provided for ease of reference and are correct at
the time of publication. The location of a webpage or
website, or its contents, cannot be guaranteed.

Use of this document

It has been assumed in the preparation of this PAS
that the execution of its provisions will be entrusted
to appropriately qualified and experienced people,
for whose use it has been produced.
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The Soft Landings Framework is a public domain
document published by the Building Services Research
and Information Association (BSRIA) in collaboration
with the Usable Buildings Trust. The information
provided about these documents is for the convenience
of users of this PAS and does not constitute an
endorsement by BSI.

Figure 1 is reproduced with the permission of the
University College London Energy Institute (Non-
Domestic Building Stock Project).

Presentational conventions

The provisions of this PAS are presented in roman
(i.e. upright) type. Its requirements are expressed in
sentences in which the principal auxiliary verb is “shall”.

Commentary, explanation, guidance and general
informative material is presented in smaller italic type
and does not constitute a normative element.

Where words have alternative spellings, the preferred
spelling of the Shorter Oxford English Dictionary is used
(e.g. "organization” rather than “organisation”).

Contractual and legal considerations

This publication has been prepared in good faith,
however no representation, warranty, assurance or
undertaking (express or implied) is or will be made, and
no responsibility or liability is or will be accepted by

BSI in relation to the adequacy, accuracy, completeness
or reasonableness of this publication. All and any such
responsibility and liability is expressly disclaimed to the
full extent permitted by the law.

This publication is provided as is, and is to be used at
the recipient’s own risk.

The recipient is advised to consider seeking professional
guidance with respect to its use of this publication.

This publication is not intended to constitute a contract.
Users are responsible for its correct application.

Compliance with a PAS cannot confer immunity from
legal obligations.
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O Introduction

0.1 Context

National targets for the reduction of greenhouse gas
emissions in response to the threat of climate change
require significant improvements to the energy efficiency
of the UK’s building stock, including nearly all of its two
million non-domestic buildings. The statutory objective
set by the Climate Change Act 2008 [1] (as amended 2019)
is that the UK achieves “net zero emissions” status, and
this requires the reduction of not just carbon dioxide
emissions, but all greenhouse gas emissions associated
with energy use in buildings to the lowest possible level,
in the context of a balance between energy supply

and demand that results in net zero greenhouse

gas emissions.

NOTE For clarification of the term “net zero emissions”
in the context of buildings, see Net zero carbon
buildings: A framework definition [2]. The framework
definition covers both emissions associated with
construction and emissions associated with operational
energy use.

This PAS supports work towards that objective by
promoting and defining technically robust and responsible
“whole-building” retrofit processes that support:

a) improved functionality, usability and durability
of buildings;

b) improved comfort, well-being, health and safety
(including fire safety) and productivity of building
occupants and visitors;

¢) enabling buildings to use low or zero carbon
energy supplies;

d) improved energy efficiency, leading to reduced fuel
use, fuel costs and pollution (especially greenhouse
gas emissions associated with energy use);

e) reduced environmental impacts of buildings;

f) protection and enhancement of the architectural
and cultural heritage as represented by the
building stock;

g) avoidance of unintended consequences related to
any of the above; and

h) minimization of the “performance gap” that occurs
when reductions in fuel use, fuel cost and carbon
dioxide emissions are not as large as intended
or predicted.

The requirements and guidance presented in this PAS
are intended to apply to improvement measures in

the context of a holistic approach to retrofit that takes
the objectives listed above into account. The holistic
approach considers the building as a system of elements
(building fabric and building services), interfaces and
occupants that interact, and not as a set of elements
that are independent of each other or of occupants’
working practices and behaviour.

0.2 Non-domestic buildings

Non-domestic buildings accommodate a huge variety
of activities, and range in size from simple corner shops
to large multi-storey mixed-use buildings, shopping
centres, hospitals and universities. Some buildings are
owner-occupied, while others are let to single tenants
or accommodate multiple tenants. Some buildings are
managed and maintained by their occupants (who

may have little knowledge of buildings, or how to
improve them), but many are managed and maintained
by building professionals, e.g. surveyors, commercial
agents or facilities managers.

Figure 1 illustrates the breakdown of the non-domestic
building stock in England and Wales by activities
accommodated and by floor area. The four “bulk
classes” of non-domestic buildings, which together
constitute more than half the total floor area, are:

a) offices;

b) shops and commercial services;
c) factories and workshops; and
d) warehouses and storage.

The remainder of the stock is composed of buildings
that have many other uses.
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Figure 1 — Breakdown of the non-domestic building stock in England and Wales by activities

accommodated and by floor area

OFFICES SHOPS AND HOTELS AND TRANSPORT

COMMERCIAL SERVICES CATERING Petrol | Car sales
Hotels
Parking Garages
Commercial offices  |Central Shops Pubs
gov't [ ] :
ARTS AND
LE¥SURE
FACTORIES AND WORKSHOPS |WAREHOUSES AND EDUCATION |

STORAGE AGRI-

CULTURE
Factories Warehouses Schools

Glass -

houses
I
Univs Colleges | R&D DEFENLE
Workshops Works HEALTH SOCIAL CHURCHES

- AND
Storage Stores Hospitals COMM'Y
land
NOTE Floor areas of non-domestic premises in England and Wales: Ol = 1 square kilometre.
SOURCE: University College London Energy Institute (Non-Domestic Building Stock Project)

0.3 Retrofit projects

Non-domestic buildings undergo retrofit for a variety
of reasons, and the objectives listed in 0.1 are rarely the
sole purpose of a project. Often retrofit is combined
with repairs, maintenance, improvement, alteration,
extension, change of use or change of tenancy.
Sometimes the overall objective is to maintain or
improve a building’s commercial value by making it
more attractive to potential tenants or purchasers, or
to the occupants’ customers.

For the purpose of this PAS, retrofit projects are divided
into four broad categories:

1) retrofit of an owner-occupied building (often, but
not always, including both the building fabric and
the building services);

2) retrofit of a tenanted building, between tenancies,
i.e. when unoccupied (again, often, but not
always, including both the building fabric and the
building services);

© The British Standards Institution 2021
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3) retrofit of a tenanted building embracing only the
building envelope and/or the common parts and
the building services provided by the landlord (also
referred to as retrofit of the “base building”); and

4) retrofit of only the parts of a tenanted building that
are occupied by a tenant, including any services (e.g.
lighting) that the tenant provides (sometimes referred
to as “fitting out” or “refitting”).

NOTE In the case of a tenanted building, the

lease or tenancy agreement may restrict what the
tenants are allowed to do without the permission or
collaboration of the landlord.

Some buildings that are traditionally constructed or

are statutorily protected for architectural, cultural or
historical reasons are expected to be treated with great
care during retrofit in order to protect them from
damage. Special requirements for such buildings are
specified in this PAS.
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0.4 The retrofit process

The general approach to retrofitting specified in this PAS
is to reduce energy demand, improve energy efficiency,
decarbonize the building services and, for larger
buildings, minimize whole life emissions. The main stages
of the usual process of retrofitting a building are reflected
in the structure of this PAS. They are:

a) appointment of a project team and agreement of
an initial brief;

b) assessment of the building, including its context,
condition, occupancy and performance;

¢) evaluation of improvement options to identify
appropriate work;

d) agreement of intended outcomes, including
performance targets;

e) preparation of an improvement plan, possibly to be
implemented in stages;

f) design and specification of the work;
g) obtaining statutory approvals;
h) carrying out the retrofit work (installing measures);

i) testing, commissioning and handover of the
retrofitted building;

j) fine-tuning of performance to meet or surpass the
intended targets; and

k) evaluation of the project to confirm outcomes,
identify any unintended consequences and specify
any necessary remedial works.

Each of these stages is covered by a separate clause of
this PAS. However, retrofit is seldom a linear process;
many projects involve iteration, particularly before

and during the design and specifications stages, when
improvement options are being evaluated and selected,
and when the costs of options for achieving intended
outcomes are revealed. Similarly, after the installation
of improvement measures, testing, commissioning

and fine-tuning of performance may involve iterative
adjustment and even reconfiguration of controls.

NOTE After the condition of the existing building

has been assessed, it is appropriate to complete any
outstanding repair and maintenance work prior to
installation of any retrofit improvements. In some cases,
repairs and maintenance can themselves improve the
energy performance of the building.

Figure 2 summarizes the PAS 2038 retrofit process for
non-domestic buildings in diagrammatic form.
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Figure 2 — Diagrammatic summary of the PAS 2038 retrofit process
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0.5 The BSI Retrofit Standards Framework

This PAS is part of the BSI Retrofit Standards Framework
suite of standards, which also includes PAS 2030:2019",
PAS 2035:2019?, BS 5250, BS 7913, the Microgeneration
Certification Scheme (MCS) standards and many
industry standards.

PAS 2030:2019 includes annexes that specify measure-
specific installation requirements that are applicable
to both domestic and non-domestic buildings.

Annex A of this PAS specifies measure-specific
installation requirements that are applicable only to
non-domestic buildings.

0.6 Alternative approach for some small
buildings

If the building to be retrofitted:

a) has floor area not exceeding 500 m?;

b) is not more than three stories in height (including
any basement);

¢) is constructed of load-bearing masonry walls (solid or
cavity brickwork/blockwork, or stone), or is timber-
framed and clad externally with brick or timber;

d) has mostly pitched roofs with timber structure,
covered in tiles or slates; and

e) has building services that consist of heating, hot
water, ventilation, lighting and small power only,
possibly supplemented by solar photovoltaic or solar
thermal systems (i.e. there is no central air handling,
mechanical cooling or air conditioning);

then as an alternative to this PAS, the retrofit

project may adhere instead to the requirements of

PAS 2035:2019, provided that:

1) the Retrofit Coordinator for the project is qualified
as a Non-Domestic Energy Assessor (NDEA) in
addition to holding the Level 5 Diploma in Retrofit
Coordination and Risk Management;

2) the modelling software used for the PAS 2035:2019
improvement option evaluation is based on the
Simplified Building Energy Method (e.g. iSBEM); and

3) compliance with PAS 2035:2019 is self-certified
by the Retrofit Coordinator in accordance with
PAS 2035:2019, 15.2.4, on behalf of the client for
the project.

If any of the above conditions cannot be met, then the
project adheres instead to this PAS.

" At the time of publication of PAS 2038, PAS 2030:2019 is undergoing review, and an amendment is expected to be published in

due course.
2 At the time of publication of PAS 2038, PAS 2035:2019 is undergoing review, and an amendment is expected to be published in
due course.
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1 Scope

This PAS specifies requirements for retrofitting non-
domestic buildings for improved energy efficiency.

It covers all buildings except those used as private
dwellings (i.e. houses, bungalows, flats or apartments).
However, non-domestic buildings do include multi-
residential buildings in which occupants share some
communal facilities, e.g. hotels, guest houses, hostels
and students’ and nurses’ accommodation.

The requirements specified in this PAS cover the:

a) safe management of the retrofit process, from
inception to completion;

b) assessment of buildings for retrofit of energy
efficiency and related measures;

¢) identification and evaluation of improvement
options (energy efficiency measures);

d) preparation of improvement plans;

e) design and specification of energy efficiency
measures (whether individual measures or packages
of multiple measures);

f) installation of measures;

g) testing, commissioning and handover of installed
measures;

h) fine-tuning of the performance of retrofitted
buildings; and

i) evaluation of retrofit projects.

This includes measures or packages of measures that
are intended to:

1) improve the insulation of the building fabric
(exposed floors, walls, roofs, windows and external
doors), reduce thermal bridging and eliminate
thermal by-pass;

2) improve the air tightness of the building envelope;

3) establish a safe and dynamic moisture equilibrium
through each element of the building fabric;

4) improve the resistance of the building envelope to
water penetration in order to maintain the thermal
properties of the building fabric, and the capability
of the building envelope to manage moisture in a
manner suited to its construction;

5) minimize overheating;

6) replace building services systems that use fossil
fuels with low or zero carbon (LZC) systems;

7) provide efficient heating and cooling systems with
effective controls, including systems that use LZC
technologies;

© The British Standards Institution 2021
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8) provide efficient ventilation systems with effective
controls in order to maintain good internal air
quality and to minimize the risk of condensation
and mould growth;

9) minimize the risks associated with chemicals, e.g.
volatile organic compounds (VOCs), released within
buildings, which might be increased subsequent to
air tightness being improved;

10) provide efficient water heating systems with
effective controls, including systems that use LZC
technologies;

11) provide efficient fixed lighting with effective
controls as part of an efficient lighting strategy
related to the use of the building and the activities
accommodated;

12) provide efficient equipment to reduce electricity
use and minimize internal heat gains;

13) provide locally generated renewable heat using
LZC technologies;

14) provide locally generated renewable electric power
using LZC technologies;

15) provide demand management (e.g. on-site energy
storage) especially where on site generation by LZC
technologies is also provided; and

16) provide metering and monitoring systems (e.g.
smart meters) to promote the efficient use and
management of energy throughout the building.

NOTE 1 Effective controls are sometimes referred to
as “responsive”, “intelligent” or “smart” controls,
although none of these terms is well defined; effective

controls are useable and demand-responsive.

This PAS applies to the retrofit of buildings, including
retrofit that is undertaken at the same time as a change
of use of a building, in which the types of activity
accommodated are changed. This PAS also covers

Type 4 (see 0.3) retrofit projects, in which non-domestic
buildings such as shops or offices are refurbished or
refitted internally and the work includes any of the
measures listed above.
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This PAS can be applied to all non-domestic retrofit
activity and embraces work that is initiated, procured,
funded and delivered in a wide variety of ways, including:

i) programmes of retrofit promoted and/or funded by
national or local government schemes;

ii) programmes of retrofit initiated and/or funded by
landlords and commercial property portfolio holders;

iii) retrofit of individual buildings by their owners
and/or occupants; and

iv) retrofit that is integrated with and forms part of
broader repairs, maintenance and improvement
(RMI) activity related to individual buildings or
building stocks.

This PAS can be applied not only to retrofit work
carried out by commercial building contractors and
specialist installers of retrofit measures, but also to
work carried out by local small and medium-sized
enterprise (SME) builders and independent tradesmen
working alone or in small teams.

This PAS is intended to support both the installation of
all improvement measures at the same time or a staged
approach in which improvements are implemented in
stages. In either case, the recommended strategy is to
reduce energy demand, improve energy efficiency and
decarbonize the building services.

NOTE 2 Attention is drawn to the need to reduce the
greenhouse gas emissions associated with the process
of retrofitting buildings, as well as those associated
with the operation of the building after retrofit.
Retrofit process emissions can be taken into account
when designs for retrofit projects are developed,

and especially when materials, products and systems
are specified. “Whole life” assessment of emissions is
recommended.

This PAS is intended for use by anyone engaged in
the improvement of the energy efficiency, energy
performance or sustainability of non-domestic
buildings, including owners and managers, tenants’
property managers, building professionals (including
energy assessors and designers) contractors, builders
and installers of energy efficiency measures.

This PAS does not cover or apply to:
e unheated horticultural glasshouses;

e routine maintenance or repair of any element of
a building or system installed in it which does not
involve improvement of the energy performance
or ventilation of the building, or a reduction of the
greenhouse gas emissions associated with energy use
in the building; and

e "like-for-like"” replacement of damaged or worn-out
elements or systems that do not involve improvement
of the energy performance or ventilation of the
building, or a reduction of the greenhouse gas
emissions associated with energy use in the building.

NOTE 3 Appropriate repair and maintenance of

the building fabric can improve energy efficiency
and is always the first step in energy efficiency
improvements, even though it is not covered by this
PAS. However, some routine maintenance or repair
work might improve energy efficiency, and thus fall
within the scope of this PAS.

NOTE 4 When replacement of damaged or worn out
elements of a building becomes necessary, there is
an opportunity to replace them with more energy
efficient elements; this would bring the replacement
within the scope of this PAS. See also BEIS’ Energy
Technology List (ETL) for more information, available
at https:/letl.beis.gov.uk/.

Documents

Document Sharing Hub
2 © The British Standards Institution 2021

Full document details: PAS 2038:2021


http://www.avadocuments.com/doc/pas-2038-2021
http://www.avadocuments.com/doc/pas-2038-2021

2 Normative references

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

Standards publications

BS 5250, Code of practice for the control of
condensation in buildings

BS 6896, Specification for installation and maintenance
of gas-fired overhead radiant heaters for industrial and
commercial heating (2nd and 3rd family gases)

BS 7671, Requirements for Electrical Installations
(IET Wiring Regulations)

BS 7913, Guide to the conservation of historic buildings

BS 8558, Guide to the design, installation, testing
and maintenance of services supplying water for
domestic use within buildings and their curtilages —
Complementary guidance to BS EN 806

BS EN 378-1, Refrigerating systems and heat pumps —
Safety and environmental requirements — Part 1:
Basic requirements, definitions, classification and
selection criteria

BS EN 378-3, Refrigerating systems and heat pumps
- Safety and environmental requirements — Part 3:
Installation site and personal protection

BS EN 378-4, Refrigerating systems and heat pumps
- Safety and environmental requirements — Part 4:
Operation, maintenance, repair and recovery

BS EN 806-1, Specification for installations inside
buildings conveying water for human consumption —
Part 1: General

BS EN 806-4, Specifications for installations inside
buildings conveying water for human consumption —
Part 4: Installation
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BS EN 806-5, Specifications for installations inside
buildings conveying water for human consumption —
Part 5: Operation and maintenance

BS EN 13410, Gas-fired overhead radiant heaters —
Ventilation requirements for non-domestic premises

BS EN 14336, Heating systems in buildings — Installation
and commissioning of water-based heating systems

BS EN 15026, Hygrothermal performance of building
components and building elements — Assessment of
moisture transfer by numerical simulation

BS EN 15316-4-8, Energy performance of buildings —
Method for calculation of system energy requirements
and system efficiencies — Part 4-8: Space heating
generation systems, air heating and overhead radiant
heating systems, including stoves (local), Module M3-8-8

BS EN 15804, Sustainability of construction works —
Environmental product declarations. Core rules for the
product category of construction products

BS EN 15978, Sustainability of construction works —
Assessment of environmental performance of buildings
— Calculation method

BS EN 16247-2, Energy audits — Part 2: Buildings.

BS EN 16883, Conservation of cultural heritage —
Guidelines for improving the energy performance of
historic buildings

BS EN ISO 16484-1, Building automation and control
systems (BACS) — Part 1: Project specification and
implementation

PAS 2030:2019, Specification for the installation of
energy efficiency measures in existing dwellings and
insulation in residential park homes

3 Documents that are referred to solely in an informative manner are listed in the Bibliography.
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3 Terms and definitions

For the purposes of this PAS the following terms and
definitions apply.

3.1 asset rating
energy efficiency of a building calculated from a
theoretical model and expressed on a numerical scale

NOTE This might not cover all energy end-uses. See also
Energy Performance Certificate, 3.6.

3.2 base building

spaces, parts and engineering systems in a building
which are not operated, managed or maintained by the
tenants but by the owner or landlord or their agents

NOTE Typically this includes the common parts and
shared services, including lifts, centralized heating,
ventilation, and air conditioning (HVAC) and hot
water systems.

3.3 client

owner, landlord, manager, tenant or occupant of a
non-domestic building subject to retrofit

NOTE This sometimes also includes an organization
providing funding for the work.

3.4 Display Energy Certificate (DEC)

certificate of the energy performance of a building,
based on annual metered energy for all end uses

NOTE See also operational energy rating, 3.11.

3.5 energy efficiency measure

planned work item undertaken to improve the energy
performance of a building

3.6 Energy Performance Certificate (EPC)

certificate of energy efficiency of a building calculated
from a theoretical model

NOTE See also asset rating, 3.1.

3.7 indoor air quality (IAQ)

measurable attribute of the air within a building,
relating to the comfort, health and well-being
of occupants

[SOURCE: https://www.epa.gov/indoor-air-quality-iaq/
introduction-indoor-air-quality, modified]
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3.8 lead assessor

member of a retrofit project team who leads the
assessment of the existing building

3.9 lead designer

member of a retrofit project team who leads the
design and specification of retrofit measure or package
of measures

3.10 non-domestic building

building that is not used as a private dwelling

NOTE Not a private house, bungalow, flat or apartment
(even if temporarily let) but including multi-residential
buildings in which occupants share some communal
facilities, e.g. hotels and guest houses, residential care
homes, hostels, students’ and nurses’ accommodation.

3.11 operational energy rating
calculated energy performance of a building, based on
annual metered energy for all end uses

NOTE See also Display Energy Certificate, 3.4.

3.12 protected (building)

building that is listed as of special architectural or
historic interest or located in a Conservation Area or a
World Heritage Site (or has equivalent protection under
one of the devolved administrations)

3.13 Retrofit Lead Professional

professional member of the retrofit project team
appointed to lead and coordinate the work

3.14 traditional construction

building construction incorporating vapour permeable
materials that both absorb moisture and readily allow
its evaporation

NOTE Examples of traditional construction include solid
brick or stone external walls, or pre-1919 timber-framed
external walls with any infill.
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4 Project inception, appointment and briefing of a

professional team

COMMENTARY ON CLAUSE 4

Most retrofit projects involve at least one building
professional, and many projects involve several, with a
range of roles. The selection and appointment of the
project team is a matter for the client, and will depend
on the scale, complexity and nature of the project.

4.1 Retrofit Lead Professional

Every retrofit project compliant with this PAS shall be
overseen by a Retrofit Lead Professional, who shall be
appointed to that role by the client.

NOTE 1 The choice of the Retrofit Lead Professional
should be made according to the nature of the project.
If, for example, a project involves significant work

to the building fabric, an Architect, an architectural
technologist, a surveyor or another experienced
building professional should usually be appointed;

if a project involves significant work to the building
services, a building services engineer should usually

be appointed; if both, person(s) with complementary
qualifications should be appointed to the project
team, to assist. The Retrofit Lead Professional may

be employed by the client or by an organization
employed to undertake assessment, design, installation,
commissioning or evaluation work (or a combination
of these). Provided that they are suitably qualified, the
Retrofit Lead Professional may also fulfil other roles
identified in this PAS.

Initially, the Retrofit Lead Professional shall inspect the
building to be retrofitted with the client (or with the
client’s representative) and review:

a) the objectives of the project;
b) the anticipated or desired outcomes;

¢) any constraints possibly imposed by planning,
regulatory, conservation or environmental
considerations, including the potential need for
statutory approvals (see Clause 10);

d) any constraints possibly imposed by the building
itself, i.e. architectural, structural, engineering,
maintenance or health and safety considerations;

e) the likely cost and the available budget; and

f) the retrofit process required by this PAS, including
the purpose of the assessment and improvement
option evaluation and the role of the improvement
plan in establishing a path to “net zero carbon”
operation.
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Based on this review, the client and the Retrofit Lead
Professional shall agree a brief for the project, and a
process for varying the brief during the course of the
work if such variation becomes appropriate.

NOTE 2 Depending on the complexity of the building
and the constraints on the project, it might not be
appropriate to finally confirm the brief for the work
until after the assessment of the building (see Clause 5)
and the improvement option evaluation (see Clause 6)
have been completed.

The Retrofit Lead Professional shall also:

1) identify and document the client’s interest and the
public interest and take appropriate action so that
they are protected;

2) agree the intended outcomes of the project with
the client;

3) oversee the project from inception to completion,
including handover, any fine-tuning, and
evaluation, on behalf of the client;

4) lead the identification, assessment and
management of technical and process risks
associated with the project;

5) coordinate the activities of the other members
of the project team; and

6) record and report the evidence of the project’s
compliance with this PAS.

NOTE 3 Overseeing the project from inception to
completion can include any or all of the following
activities:
a) programming the project and advising on

the budget;

b) advising on the appointment of other members
of the project team, and additional consultants,
e.g. structural consultants, cost consultants, energy
consultants and retrofit specialists;

c) assisting with a process to identify and appoint
contractors and/or installers;

d) assisting with the negotiation of contract(s) for
retrofit work;

e) providing toolbox talks, i.e. briefings of the
contractor’s and/or installer’s on-site operatives
to communicate the intent of the design and
specification and any key issues;

f) administering contract(s) with contractor(s) and/or
installer(s);

g) inspecting work to check progress, quality and
compliance with the design and specification;
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h) assisting with the resolution of any disputes
between the client and the contractor or installer(s);

i) making defects inspections and identifying any
necessary remedial works;

J) issuing any certificates required by the contract;

k) reviewing the performance of the building after
retrofit, and identifying the need for any fine-
tuning; and

) bringing the project to a satisfactory conclusion.

Where a conflict of interest arises between the Retrofit
Lead Professional’s duty to protect the client’s interest,
the public interest and their employer’s interest, it shall
be declared to the client so that arrangements can be
made to manage it.

4.2 Qualification of project team
members

Every retrofit project shall have at least one
professional project team member (including the
Retrofit Lead Professional).

NOTE 1 The size of the professional team, and the
range of skills and experience the team members
provide, should be appropriate to the size and
complexity of the building and the anticipated scope of
the retrofit project. Suitably qualified members of the
team may undertake multiple roles.

Every professional project team member shall hold
at least one qualification appropriate to the role. In
addition, at least one person undertaking, leading or
overseeing the activities specified in Clauses 5 to 14
inclusive shall also hold at least one qualification
appropriate to the role.

NOTE 2 See Annex B, B.1, for examples of qualifications.

At least one member of the project team shall also be
competent to provide, where necessary:

a) thermal transmissivity (U value) calculations;

b) condensation risk assesments (surface and
interstitial);

¢) thermal bridging calculations in accordance with
BRE IP1/06 [N1];

d) thermal capacity assessments of building elements;
e) whole-life costing assessments;
f) whole-life greenhouse gas emissions assessments;

g) energy performance estimation or simulation in
accordance with BS EN 16247-2, either from fuel
bills or using a recognized method compliant with
the UK'’s National Calculation Method (NCM) for
Non-Domestic Buildings [N2]; and

h) radon exposure assessments.

PAS 2038:2021

NOTE 3 Project team members are advised to consider
the desirability of registration with, or membership

of, the registration body or professional institution
appropriate to their profession. Irrespective of their
qualifications, project team members should not
undertake activities that are beyond their professional
competence or outside the scope of work covered by
their training and experience.

4.3 Additional qualifications

Where the building to be retrofitted is of traditional
construction or a protected building, then in addition
to the requirements in 4.2, member(s) of the project
team undertaking or leading assessment (Clause 5),
improvement option evaluation (Clause 6), establishing
intended outcomes (Clause 7), preparation of an
improvement plan (Clause 8) or submitting or
facilitating applications for statutory approvals

(Clause 10) shall also hold an additional qualification
appropriate to the role.

NOTE See Annex B, B.2, for examples of additional
qualifications.

Where the building to be retrofitted is of traditional
construction or a protected building, then in addition
to the requirements in 4.2, member(s) of the

project team undertaking or leading the design and
specification of retrofit work (Clause 9) shall also be
accredited or certified in building conservation.
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5 Assessment of buildings for retrofit

5.1 Requirement for assessment prior
to retrofit

Every building that is subject to retrofit compliant
with this PAS shall first be assessed by a person or
persons suitably qualified as specified in 4.2 and 4.3,
and hereafter referred to as the assessor(s), to provide
information about the building for use in preparation
of a retrofit design. Where more than one assessor
(possibly with different specialisms) is required, one
of them shall be designated the lead assessor, with
responsibility to coordinate the assessment work.

d)

NOTE Assessments of buildings will vary in detail
according to the types and sizes of the buildings and
the nature of the improvements proposed. However, all
assessments should include collation of information in
at least four categories.

e)

1) Context — the building’s architectural, cultural and
historic context, and its physical setting, including
aspect and exposure, access, planning constraints, etc.

2) Condition - the building’s structural condition, and
its construction, services and controls, the presence
of defects and the need for repairs or maintenance f)

(especially any essential precursors to retrofit work).

3) Occupancy — the number of occupants and their
pattern of use of the building, including heating,
cooling, ventilation and lighting regimes and
controls, the use of hot water and small power, and
the arrangements for ensuring occupants’ health
and safety.

4) Energy performance — how much energy the
building uses, broken down by end uses and

fuel types, and how its energy performance
relates to typical and/or good practice benchmarks

(if available).

5.2 Scope of assessment

The assessment shall include:

a) an appraisal of the building’s heritage, architectural
features, structure, construction and condition
and the installed building services to establish the
suitability of the building for improvement;

9)

b) identification of any constraints imposed by the

site, e.g. elevation and exposure (to sun, wind and
rain, flood risk, adjacent major roads and industrial
activity), radon exposure, access, party walls, rights

of light, and consideration of adjoining properties;

¢) identification of any constraints and regulatory
requirements related to improvement of the
building (including requirements for energy
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efficiency, fire safety, planning permission, and
any arising from Listing as of Special Architectural
or Historic Interest, location in a Conservation
Area, Tree Preservation Orders or archaeological
investigation);

identification of:

1) the location and severity of any existing
construction defects, structural defects or leaks;

2) any moisture accumulation, condensation

or mould growth and the need for specialist
investigation; and

3) any improvement measures (e.g. additional

insulation) previously installed;
an appraisal of existing occupancy, including:
1) the number of occupants and regular visitors;
2)
3)

the hours of occupancy and business;

any special considerations such as the presence
of vulnerable persons; and
4) the types of occupants and their requirements

for indoor environmental quality;
a measured survey to establish the following:

1) the overall dimensions of the building’s heat loss
envelope (including any basements and attics);

2) the dimensions of all building elements (exposed

floors, external walls, roofs); and
3)
NOTE 1 Items 1) to 3) are all sufficient for accurate

plans, sections and elevations of the building to be
prepared (unless such drawings already exist).

NOTE 2 Where drawings of the building already
exist, a measured survey might not be necessary,

but the drawings should be checked for accuracy

and corrected if appropriate. Where drawings of

the building do not already exist, the preparation of
drawings is recommended, but for some small, simple
buildings annotated and dimensioned sketch plans
and sections, supplemented by photographs,

may suffice.

the dimensions of all window and door openings;

an appraisal of the building’s construction to
establish the thermal and moisture properties of
the main building elements (exposed floors, walls
and roofs) and the suitability of each element for
improvement;

NOTE 3 Where an Energy Performance Certificate
(EPC) assessment has been completed, the thermal
properties of the main building elements might
already be recorded, but they should be checked for
any obvious inaccuracies, and corrected if appropriate.
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