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Note on the information in this document

This document brings together articles from all published domestic BER technical bulletins.
Most of the articles have been brought into this document unchanged.
However, there are some changes, as outlined below.

Structure
The articles have been arranged by topic, so, for example, technical bulletin articles on Ventilation are in Section 5 of
the this document, articles on windows and doors are in Section 7, and so on.

Note: where a technical bulletin article has previously been incorporated into the DEAP Manual, it is not included in
this document.

Updated References

The following have all been updated,
e Screenshots of DEAP 3 have been updated to DEAP 4;
e References to previous revisions of TGD L have been updated, where appropriate;
e Links to external documents have been updated.

Changes to Text
e Section 3, on acceptable evidence and surveys, has been aligned with the current version of the DEAP
Survey Guide (Version 4.0, published July 2020).
e Section 5.4, on ‘Pressure testing for TGD L compliance and DEAP’, has been updated to include TGD L 2019.
e Additional text has been added to Section 7.2.1 on the use of BFRC/WEP certificates.
e Section 13.1 on the use of Non-Default Flow Temperatures for heating systems has changed significantly.
Changes include,
o anew revision of the Designer/Installer sign-off document which is published along with this
document;
o changes to the checks Assessors are required to carry out.
The purpose of the changes is to simplify the role of the Assessor in this scenario, with the onus put on the
Designer/Installer to provide the evidence required to support the use of a non-default flow temperature.



1.Introduction

The Dwelling Energy Assessment Procedure (DEAP) is a method for calculating energy consumption and associated
carbon dioxide emissions for dwellings. It considers space heating, ventilation, water heating, and lighting in a
dwelling. The Sustainable Energy Authority of Ireland publishes the DEAP software, which is used to perform the
calculations, and associated guidance and procedural documents.

DEAP is used by registered BER Assessors to calculate the BER of new and existing dwellings and to demonstrate
compliance with aspects of Part L of the Building Regulations.

1.1 Purpose of this document

The primary purpose of this document is to consolidate and replace guidance from several previous documents and
resources including:

e DEAP Technical Bulletins
e DEAP Frequently Asked Questions (FAQs)
e Guidance issued at previous technical workshops run for BER Assessors.

The Technical Bulletins and FAQs are being retired on publication of this guidance document.

This document is organised based on different technical aspects of a DEAP assessment, e.g. ventilation, water heating,
windows, fabric, dimensions, etc. This document is supplementary to the following core documents, all of which are
available here:

e DEAP Manual

e DEAP Survey Guide

e BER Assessor’s Quality Assurance and Disciplinary Procedure

e BER Assessor’s Code of Practice

e “DEAP Tools and information” and DEAP guidance videos here.

This guidance document generally does not duplicate guidance published in these core documents. However, some
of the guidance in those documents is repeated here for emphasis. Obsolete guidance is not included in this
document.

1.2 BER Programme contact details
If you need to contact SEAI's BER Helpdesk, details are as follows:

Other contacts

a
1890 734 237/ 01 248 6985

@)
info@ber.seai.ie



https://www.seai.ie/energy-in-business/ber-assessor-support/
https://www.seai.ie/energy-in-business/ber-assessor-support/deap/
mailto:registered@ber.seai.ie
mailto:info@ber.seai.ie

2.General Guidance & Part L compliance

This section covers high-level aspects of domestic BERs, such as when is a BER required, BER data access, Part L
compliance and examples of the Quality Assurance process.

2.1 Whenis aBERrequired

All new and existing buildings, as identified in Irish Regulations S.I. No. 243/2012 - European Union (Energy
Performance of Buildings) Regulations 2012, for sale or rent require a BER. Additionally, new buildings require a BER
before they are first occupied, even if not being sold or rented.

An existing dwelling is a dwelling which has previously been sold and/or occupied. Dwellings which have not
previously been sold or occupied are to be specified as new dwellings in DEAP.

New dwellings being sold off plans and specifications, prior to construction, require a provisional BER. On completion,
the new dwelling will require a “new-final” BER. BERs are required in some non-statutory cases also, for example, as
per the SEAI Better Energy Homes programme. In all cases, published BERs must adhere to the DEAP Methodology
and the guidance detailed in the core documents and supplementary guidance (including this Guidance Document)
referenced in Section 1 above.

2.2 Access to BER data and sharing BER data
After a BER Assessor publishes a BER for a client, the client is entitled to access to the BER Certificate and the Advisory
Report. In addition, Statutory Instrument No. 243 of 2012, details that:

A data file or other extract from a register relating to a BER assessment for a particular building shall
normally only be made available to—

- the relevant owner of the building, or an agent acting on behalf of the owner, via a BER assessor;

In other words, the client has a right to the DEAP output file capturing the parameters entered in the assessment
should they wish to obtain it.

Section 10 of the BER Assessor’s Code of Practice details the obligations on BER Assessors in relation to BER data
confidentiality and data protection. A BER Assessor is required to abide by the following confidentiality requirements:

e To keep confidential the identity of clients and BER records.

e To obtain in writing the consent of the client to hold discussions with third parties concerning BER assessments
that he/she has been instructed to carry out, including discussions with architects, engineers, and prospective
suppliers or suppliers of building materials, components or services.

In relation to determining compliance with Part L of the Building Regulations, TGD L states that “Those involved in
the design and construction of a building may be required by the relevant building control authority to provide such
evidence as is necessary to establish that the requirements of the Regulations are being complied with.”

Consequently, a client may direct a BER Assessor to provide information to a Building Control Authority relating to
the dwelling’s energy performance and/or relating to compliance with the Building Regulations. The DHPCLG details
the powers of enforcement and inspection for Building Control Authorities.

10


http://www.irishstatutebook.ie/eli/2012/si/243/made/en/print
http://www.irishstatutebook.ie/eli/2012/si/243/made/en/print
https://www.seai.ie/grants/home-grants/better-energy-homes/
http://www.irishstatutebook.ie/eli/2012/si/243/made/en/print
https://www.seai.ie/energy-in-business/ber-assessor-support/
http://www.housing.gov.ie/housing/building-standards/building-standards

2.3 BERgrade not as expected

A dwelling designed to comply with Building Regulations 2011 TGD L would be expected to achieve an A3 Building
Energy Rating. Dwellings designed to comply with earlier editions of the Building Regulations TGD L would not be
expected to achieve better than an A3 rating. The national average BER grade is a D rating with variation depending
on dwelling age, insulation, heating system efficiency, fuel, etc. The Central Statistics Office provide some analysis of
BERs based on a number of parameters to help estimate a typical BER grade for the dwelling type/age. An example is
shown in Figure 2.1.

Figure 2.1: BERs based on period of construction

75
a* 50
25
" H o = =
) & B b %
A Oy ) ) % oy
2 2 o D P °
() AD D G
@A o8 Cc D E
® F-G
U C50 Ireland

If the BER achieved is better or worse than expected, it is possible that one or more errors have been made in the
assessment. Errors must be corrected prior to publication of the assessment on NAS. A common cause of a BER
assessment showing a better than expected energy rating for the dwelling is that the heating system has not been
entered correctly in DEAP. All errors are taken into consideration by SEAl's Quality Assurance and Disciplinary
Procedure (QADP) regardless of whether they improve or worsen the rating.

The National Administration System (NAS) and DEAP carry out basic checks on data entered to identify likely errors in
data entered. The outcomes of these checks must be reviewed by BER Assessors prior to publication of BERs.

2.4 Audit appeal examples and sample assessment errors

This Guidance Document details a range of examples across various aspects of the DEAP Assessment. Some initial
examples based on audit findings and appeals, presented at previous SEAI BER Technical Workshops are detailed in
this section.

11


http://www.cso.ie/en/releasesandpublications/er/dber/domesticbuildingenergyratingsquarter12018/

BER Assessors may appeal BER audit findings, setting out evidence or factors demonstrating that SEAI's preliminary
decision resulting from an audit is incorrect. Appeals may result in the original audit decision being overturned with
a revised audit report being issued if successful.

2.4.1 Appeal example: boiler interlock (audit finding upheld)
In the example below, the Assessor appealed the audit finding but the audit finding was upheld, i.e. the original audit
outcome did not change:

Figure 2.2: Audit finding and appeal comment: Boiler interlock

[tem Energy requirements — spacefwater efficiency adjustment factor incorrect.

The efficiency adjustment factor for both space and water heating is incorrect. Based
on a cylinder thermostat and room thermostats there is a boiler interlock present.
Comment | Please refer to Section 9.3.9 (Boiler Interlock) of the DEAP Manual

The impact of this error on the energy value is 5.92 KWhim2iyr

BER Section 9.3.8 of the DEAP Manual does not state that boiler interlock should have
assessor | been selected. | don't see any reference as to why boiler interlock should have been

comment | included.

Figure 2.3: Audit appeal outcome: Boiler interlock
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The Non Compliance is Upheld

The assessor provided documentary evidence to support that a room
thermostat and cylinder thermostat were present in the dwelling.

The auditor should have refered the assessor to Table 511 of the
Appeal Outcome | DEAP Manual where it states that boiler interlock is assumed to be
present if a room thermostat and (for stored hot water systems) a
cylinder thermaostat.
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The non compliance resulted in a change in energy use of 592

Kvhim2/yr. /j
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2.4.2 Appeal example: roof insulation (audit finding overturned)
In the existing dwelling assessment audit outcome in Figure 2.4, the auditor did not accept the calculations in Figure
2.5 on the basis that the insulation thermal conductivity was taken from DEAP Table 12b. The assessor contended
that the non-default U-value as calculated was correct. The assessor had also provided useful photographs and Survey
Form evidence supporting the presence, type and depth of attic insulation.

In this case, the audit finding was overturned, as the assessor provided adequate documentary evidence to support
the presence of insulation and depth of insulation in the dwelling. The Assessor had also provided a correct U-value
calculation showing derivation of the non-default U-value. The original audit should have accepted the non-default
U-value calculation. The insulation conductivity was taken from Table 12b of the DEAP manual, which is allowed in
existing dwellings.

Figure 2.4: Audit finding and appeal: Roof U-value

[term Building elements - Roof U value Incarrect

Insufficient evidence provided by the assessor to suppart the non default U value
calculation. No evidence to support the conductivity of the insulation materials.
Comment | Default U value selected for building age.

The impact of this error on the energy value is 82.02 KWhim2fyr

2.3 U value defaults for existing dwellings as per Tahle S2 in the DEAP Manual
BER assume insulation is not present.

assessor | However actual U values must be calculated when the assessor has evidence of
comment | the particular construction and makeup of the exposed element (as per the
DEAP Survey Guide)

Figure 2.5: Roof U-value calculation under review during audit and appeal

Element type: Roof - Pitched roof - insulated ceiling
Calculation Method: 1.5, EN 130 6946

Layver dimm) Alayer Abndee Fraction Density Sp heat Rlayer Rbridose Description

0.100 Fai
1 125 0.210 700 1000 0.060 Flasterboard
2 150 0.044 0.130  0.0900 12 1030 3.409 1154 Mineral wool qudt
3 150 0.044 12 1030 3.409 Iineral wool
4 R-value! 1 1o00 0.200 Foof space
- 0.040 Rse
313 mm 7218

*Roof space - tiled roof, wath felt or sarking boards
Total resistance:  Upper lmit: 6.934  Lower lirmit: 6. 708 Ratio: 1.034  Awerage: 6.821 m?K/W
U-value (uncorrected) 0.147

U-value cotrections
Aar gaps n layer 2 AT=0000 (Level D)

Loft hatch AUT=0003 ({Insulation thickness = 50 tmm)
Total AU 0.003

U-value (corrected) 0.150

U-value (rounded) 0.15 WfK

13



2.4.3 Appeal example: solid fuel type (audit finding upheld)

In the appeal example in Figure 2.6, the auditor deemed that the secondary heating fuel type was incorrect. The
Assessor had selected fuel type “House Coal” despite the dwelling being in a smoke control area. The auditor detailed
the guidance to be used in deriving the solid fuel type. The appeal was unsuccessful, and the audit finding was

upheld.

Figure 2.6: Audit finding and appeal: Solid fuel type

o Energy Requirements — Fuel Type Incorrect.
erm
Incorrect secondary fuel type entered.

Secondary heating fuel incorrectly entered as 'Housecoal' for an open fire in a smokd
control area. Select ‘Manufactured Smaokeless Fuel when dwelling is in a ‘smoke
Cormment | control area’ and the appliance can burn multiple fuels. This property is located insidd
the Kilkenny city smoke control area. Refer to DEAP Manual Section 10.3.3. and
Technical Bulletins October 2009, October 2012.

BER Dear Sir\ Madam,

ASSESSOr | The property is located in the countryside, miles from Kilkenny City. See map
Comment | attached with coordinates

As aresult of the appeal this non compliance has been upheld.

The assessor's documentation regarding townland address, GPS co-ordinates and
location of the property substantiates the same location as marked hy the auditor on

Appeal | 4o HoE smoke control area map for Kilkenny.

Outcome
Smoke control areas (also called coal restricted areas) can be identified using the
facility under http:.#/maps .epa.ie or following guidance on the Department of
Environment, Community and Local Government wehsite

Figure 2.7: Auditor’s snapshot of Coal Restricted Area map
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2.4.4 Additional assessment error examples
The following table details several errors identified in other audits.

Table 1: Additional sample assessment errors

Error type Error Reason Audit Comment

Thermal Audit submission did not | No evidence provided to validate the use of a Thermal
Bridging explicitly address the sign off | Bridging Factor of 0.08. See Appendix K DEAP Manual.
Factor points as per DEAP Appendix

Incorrect K: Thermal Bridging

Wall U values

Inadequate documentary

A U-Value calculation has been provided for the heat

Incorrect evidence provided loss walls. However, this is not considered valid on the
following basis:
¢ No sign off provided,
e No confirmation of wall specification,
e No confirmation of insulation manufacturer/type
used,
e No supporting NSAI certification
Renewable Wood stove included in error | As per Appendix Q of the DEAP Manual, wood fuel
Contribution | in the renewable and energy | systems have already been accounted for in the DEAP
Incorrect saving technologies section of | data file and therefore should not be entered here
DEAP
Space/water | Incorrect main heating system | Incorrect default efficiency used for wood pellet boiler
heating efficiency entered (Auto feed). Refer to Table 4a DEAP Manual
efficiency
incorrect

Intermittent

Incorrect number of

Extractor fan over cooker hob is not ducted through to

fans intermittent fans entered outside air and should have been ignored. Incorrectly
incorrect counted and entered in the data file

Efficiency Assessor did not identify the | Room thermostat is 'built-in' within the programmer
adjustment | room thermostat present housing. The programmer as shown on the attachment
factors has a programmable room thermostat as part of the
incorrect one display unit located in the hall.

Incorrectly entered 'No' instead of 'Yes' for 'boiler
controlled by thermostat'. Efficiency adjustment factors
corrected from '0.95' to '1' to reflect the presence of a
cylinder thermostat and a room thermostat. Section
9.3.4 DEAP Manual refers
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2.5 Compliance with Part L and improving the BER grade

Clients and homeowners can often ask how they can achieve an “A” rating in their new or existing dwelling, or how
can they achieve compliance with the latest Energy and CO, performance requirements in Part L of the Building
Regulations. There is no one specification that will guarantee that the “A” rating or Part L compliance is achieved as
there are well over 50 parameters that can impact a BER and Part L assessment outcome.

For the purposes of Part L compliance, the calculated Energy Performance Coefficient (EPC) and Carbon Performance
Coefficient (CPC) mustn't exceed the Maximum Permitted Energy Performance Coefficient (MPEPC) and the
Maximum Permitted Carbon Performance Coefficient (MPCPC).

In the 2019 Technical Guidance Document (TGD) to Part L, the MPEPC is 0.3, meaning that the dwelling’s calculated
energy usage must be no more than 30% of the TGD L Appendix C reference dwelling EPC. Likewise, the dwelling’s
calculated CO, emissions must be no more than 35% (the MPCPC) of the TGD L 2019 Appendix C reference dwelling
CPC. These are the values checked in DEAP.

A BER cert may be published for new dwellings regardless of whether the building meets Part L requirements.
However, the BER assessor is required to notify their client in writing which elements of the dwelling design do not
comply with Part L as calculated in DEAP.

The client or the dwelling designer may ask the BER assessor to help identify dwelling design changes to achieve Part
L compliance in DEAP. It is always recommended to perform the DEAP calculation at early design stage prior to
commencement as detailed in TGD L. This calculation should be kept under review and take account of changes to
specification during construction e.g. heating system efficiency, window solar gain, thermal bridging details, MVHR
specification changing after the original DEAP assessment is carried out.

Non-default performance as listed on relevant databases, third party certificates or CE marked literature should be
used in preference to DEAP default values. See the guidance in the DEAP manual on “Accredited or certified data”
under the “General Principles” section along with references to other relevant data sources and databases in the DEAP
manual. For all DEAP entries, bear in mind the DEAP methodology requirements for valid supporting documentary
evidence when carrying out a BER.

When seeking to achieve compliance with TGD L for dwellings it is worth reviewing the sample dwellings available
from Department of Housing Planning and Local Government (DHPLG):

e Technical Guidance Document (TGD) to Part L
e TGD L 2019 Regulatory Impact Analysis Document

If still having difficulty identifying why the dwelling is not complying with Part L after reviewing the above sample
dwellings, check through the following list to see potential areas for improvement. The following guidance is not
exhaustive and is intended to help assessors identify how to achieve compliance by making improvements to the
dwelling being assessed in several areas:

e Ventilation

o For new dwellings, a permeability test result should be sought for entry in DEAP. For new-provisional ratings

a value may be assumed as per Section 5.4 of this document.
For new-final ratings, permeability test results are produced in accordance with IS EN 9972:2015 (Supersedes
IS EN 13829) by a person certified by an independent third party to carry out this work, e.g. National
Standards Authority of Ireland certified or equivalent. Air pressure testing should be carried out on all
dwellings on all development sites, as outlined in TGD L Section 1.3.4.4.

o Open flues and chimneys contribute to ventilation heat losses in DEAP. System designers should minimise
these losses using balanced or room-sealed flues or permanent dedicated combustion air supplies where
possible (whilst adhering to all other relevant sections of Building Regulations e.g. see TGD J).

o Background permanent ventilation for TGD F purposes will have reduced losses where controllable/closable
vents are used (whilst adhering to all other relevant sections of Building Regulations). Combustion for Part J
Heat Producing Appliances should be provided through permanent ventilation openings.

o Non-default values for mechanical ventilation are taken from SAP_Appendix Q’s Product Characteristics
Database and generally will result in lower calculated energy usage in DEAP than use of defaults.

o The use of heat recovery systems can result in improved performance where non-default MVHR system
parameters from SAP Appendix Q’s Product Characteristics Database are used. Target increased efficiency
and minimise Specific Fan Power when recommending a product from the Product Characteristics Database.
When using heat recovery systems in your design, air tightness of the building has significant impact on the
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CPC and EPC results obtained. Aim for higher levels of air tightness. The dwelling design must adhere to all
other relevant sections of building regulations.

Building Elements

o

While the dwelling must at least meet the minimum requirements in different sections of Part L (e.g. fabric
requirements), the dwelling is more likely to achieve MPEPC/MPCPC compliance if the dwelling exceeds the
requirements in different sections. For example, a dwelling with a wall U value of 0.12 W/m?K is more likely
to meet MPEPC/MPCPC than a dwelling with a wall U-value of 0.18 W/m?K. The construction and depth of an
external wall will change depending on the U-Value required, therefore it is important that the planned U-
Value is specified in a DEAP calculation prior to commencement. The U-value required in a sloped roof may
also influence the roof construction so again this should be specified in DEAP prior to commencement.

Aim for a thermal bridging factor of 0.08 (from Acceptable Construction Details) or lower. See DEAP Appendix
K and Section 6.5 of this document.

Use certified U-values and solar transmittance values for windows. See DEAP Section 3.2 and Table 6b.
Window orientation, glazing areas and locations can be optimised to capitalise on solar gain (e.g. minimise
North facing windows and optimise South facing windows).

Water Heating

o Reduce the “temperature factor multiplier” for hot water storage following options in DEAP Table 2 (e.g. by
having time and temperature control for an indirect cylinder).

o Increased cylinder insulation will reduce the losses from the hot water cylinder (particularly factory fitted
insulation).

o Minimise the primary circuit losses e.g. if there is a boiler and cylinder, it is better to have all primary pipework
between the boiler and cylinder insulated and ensure there is a cylinder thermostat.

o Awell-designed solar water heating system typically has a solar fraction of 50-60% - although this will depend
on the needs of the client. Source non-default parameters for the solar collectors (e.g. using HARP). Use a
cylinder with a larger dedicated solar storage volume to increase the yield from the solar collectors.

Lighting

o Aim to achieve 100% low energy lighting in the dwelling using low energy bulbs such as fluorescent, CFLs

and LEDs.

Distribution System Losses and Gains

o

Aim for a higher control category and lower temperature adjustment by having a high level of heating system
controls. For example, a boiler heating system should at least have a programmer and two or more
thermostats. TGD L outlines zoning and controls guidance for new dwellings.

Boiler systems should have boiler interlock to improve the efficiency adjustment factor. See DEAP Section 9.
Where there are central heating pumps, use pumps with an energy label showing low wattage and high
efficiency. See the footnote to DEAP table 4f entitled “Note on use of non-default central heating pump
electricity consumption”.

DEAP Table 4c, 4e and Section 9 discuss several other control options that may improve the dwelling’s EPC
and CPC (e.g. delayed start thermostats and load/weather compensation).

Energy Requirements

o Source non-default values for space heating (main and secondary) and water heating. Check HARP and other
certified sources for appropriately certified data.

o The adjusted space and water heating efficiency can be optimised according to space heating emitter type,
operating temperatures and system parameters, particularly for heat pumps. See DEAP Table 4 for details.

General

o Follow the DEAP methodology when checking the dwelling design for Part L compliance using DEAP. The
dwelling must comply with all relevant facets of Building Regulations.

o Default values are generally conservative. Use non-defaults supported by the appropriate evidence detailed
in the DEAP manual and survey guide. For example, check HARP for heating systems, IAB for insulation
thermal conductivities and so on. Non-default values in DEAP must always be supported by valid evidence
from the correct database, accredited source, test data, etc. See the DEAP manual for guidance.

o Investigate incremental improvements such as:
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= Minimise fabric and ventilation losses

= Maximise solar, heat and light gains

= Improved air tightness

= Improved insulation levels

= Use better non-default values for HVAC efficiencies, U values etc.

= Optimise heating controls.

= It may be necessary to specify additional renewable systems subject to how the client and dwelling
designer plan to achieve compliance.

= Review the DEAP results tab and see which section has the highest demand (e.g. water heating or space
heating). Identify improvements to reduce that section as this is likely to yield the most significant
improvement to EPC and CPC.

Training courses are available from 3rd parties to assist in achieving Part L compliance. SEAI is not involved in the
delivery or development of these training courses.

Additional key references and databases:

e HARP Database

e NSAI Air Tightness Testers Scheme

e NSAIWindow Energy Performance Scheme

e NSAI Agrément Certificates

e NSAI Thermal Modellers Scheme

2.6 The National Administration System (NAS)

Table 2: NAS Guidance

NAS issue

BER certificates
on the National
Administration
System

Guidance

The National Administration System (NAS) holds the BER certificate associated with the latest
published version of each BER number’s assessment. In the cases where more than one rating
is associated with a single BER number, only the most recent published rating’s certificate is
available on NAS.

The BER certificate should not be altered after it is downloaded from the NAS. Changes such
as addition of the client or BER Assessor’s name should not be made to the certificate.

NAS login

In cases where an Assessor attempts to login to NAS and uses an incorrect password three
times in succession, then their NAS account will become locked. The Assessor should then
contact the BER Helpdesk to have the account unlocked, and, if required, the helpdesk can
then assist in getting a new password.

If an Assessor has lost their password, they should select the “Forgot Password?” option on the
NAS login window. The Assessor is then required to enter their user name (Assessor number)
and date of birth (dd/mm/yyyy format). A new password is then emailed automatically to the
Assessor’s registered email address. This password is case-sensitive and can be copied and
pasted into the NAS login window. Once logged in, the assessor can change to a new
password if they wish to do so.

In the case of any difficulties with passwords or login, assessors are advised to contact the BER
Helpdesk for assistance.

Updating
published BERs
on NAS

Ratings published on the National Administration System (NAS) are generally displayed in
descending order of BER Number. In certain circumstances, such as revision of published
ratings, the new certificate assumes the same BER Certificate Number and therefore is listed
along with the previously uploaded rating. Depending on the dates of the published ratings
and the quantity of ratings uploaded by the Assessor, the revised rating may appear further
down the list or on another page.

To view the latest ratings uploaded, sort the visible ratings on NAS by Date “Processed/Issued”
in descending order by clicking on the “Processed/Issued” column header. To alternate
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between “date descending” and “date ascending”, click on the “Processed/Issued” column
header again. Similarly, the Assessor can sort BER Certificates by MPRN, County, Type, etc.

Always take great care in uploading revised ratings as refunds cannot be issued after
accepting the “Publish Rating Confirmation” screen.

SEAI Substitute
MPRN Facility

The latest version RO11 form is available here: https://www.seai.ie/resources/forms/RO11
(Request for SEAI Property Reference Number)

The BER Assessor should, from the outset, exhaust all avenues to obtain the relevant MPRN.
The Assessor will need to confirm to the BER Helpdesk if the property has electric power and
what lengths they've gone to obtain the MPRN. Please note the SEAI Property Reference
Number is not to be used in instances where a builder/developer wants a BER certificate
without registering the property with the ESB and seeking a MPRN. If the owner/vendor is a
builder, or an agent acting on their behalf, they should be instructed to arrange for registration
of the property for MPRN, at which stage the Assessor will be able to publish a BER rating.

To prevent delays in generating the SEAI MPRN, the BER Assessor should make sure that all
parts of the form have been completed in full and enclose a copy of all the relevant
attachments and information.

Sourcing the
MPRN for the BER
Assessment

The MPRN is usually straightforward to source as it is printed on the electricity bill. This bill
must be requested to the client by the BER assessor.

In cases where a bill cannot be made available, the Assessor should provide the meter serial
number when requesting an MPRN from ESBN (ESB Networks). In addition, when contacting
ESBN to request the MPRN for the property, the BER Assessor must take steps to ensure that
the MPRN sourced from ESBN is correct for the specific property. Clarifications must be sought
from ESBN when there is an obvious mismatch in the property address, as the address may
have been changed after the meter was installed and this may result in the wrong MPRN being
sourced.

Written evidence (letter / e-mail) of correspondence to ESBN (ESB Networks) must be provided
when applying for a substitute MPRN to the BER Helpdesk and all records must be kept on file
by the BER Assessor. The BER assessor must make all reasonable efforts to obtain a copy of the
electricity bill for the property if the property has an electrical utility supply, and the MPRN
must be primarily sourced from the electricity bill.

The MPRN is not mandatory for provisional BER assessments

If a “dummy” MPRN is used (SEAI Property Reference Number), a new BER Certificate will be
required once the ESBN assigns an MPRN to the property and no refund will be awarded upon
republication. There is a “shared MPRN" facility in DEAP and this should be used whenever the
property has the same MPRN as another property

The form RO11 referenced above must be filled in to request a “dummy” MPRN (SEAI Property
Reference Number).

BER Assessor
company
number on
published BER
certificate on NAS
differs from the
printed BER
certificate

A BER certificate contains the BER Assessor number and BER Assessor Company number
assigned by SEAI. The contact details for BER Assessors are available by entering the relevant
BER certificate number or MPRN on

https://ndber.seai.ie/pass/ber/search.aspx

In some circumstances the BER Assessor may retain the same Assessor number and the
Assessor company number may change e.g. when a BER Assessor is no longer registered as an
Individual but is now an Employee. The BER Assessor company number displayed on this
website and on the NAS reflects the current company number assigned to a BER Assessor
Company. The current BER certificate and related advisory report is held and may be viewed
in electronic form on the NAS and may be produced in printed form from this record. The BER
Assessor can provide their clients with a copy of the BER certificate.
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NAS MPRN utility

A Meter Point Reference Number (MPRN) is a unique 11-digit number assigned to every single
electricity connection and meter in the country. The MPRN can be found on the electricity bill
for the dwelling. In the absence of electricity bills, the MPRN may be printed in the electricity
meter box.

Registered BER Assessors can validate the accuracy of an MPRN number using the MPRN Utility
tab on NAS or in DEAP.

BER is rejected on
NAS

A BER submission is rejected in NAS because errors have been identified by SEAI. The Assessor
should review the errors, correct them and resubmit the rating.

BER is classified
as “repairable” on
NAS

A BER submission will be placed in the Repair Queue when the BER and/or MPRN number
submitted is incompatible with a record already held on the National BER Register. Repairs can
be found by clicking on the 'repairable’ tab on NAS.

If the Assessor can identify the error, the Assessor can discard the repair, and resubmit the
rating after correcting it in DEAP and re-exporting and uploading the assessment again.

If the Assessor is unable to identify an error and the numbers are correct, they can await final
determination of the status of the rating by the BER Administrator.
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3.General Guidance on Acceptable Evidence & Surveys

This section outlines fundamental guidance for DEAP surveys and identifying acceptable evidence. It also includes
guidance on the approach to Provisional BERs and partially completed dwellings.

3.1 Survey: general information for new and existing dwellings

BER assessments for both “Existing” and “New-Final” buildings require that BER Assessors carry out a full building
survey before the BER is published. The Assessor must visit the premises to collect the data for the assessment. The
BER Assessor may also review plans and specifications for new or existing buildings. Plans and specifications are
particularly useful in providing supplementary information not available from the site survey.

Provisional ratings are carried out based on plans and specifications rather than using a site survey, although surveys
can be carried out on partially completed new dwellings.

The DEAP Survey Guide provides extensive detail on the approach to domestic BER surveys, and, along with the DEAP
manual, is the first port of call for technical guidance on the DEAP methodology. The following are the key points
detailed in the Survey guide and are not repeated in detail in this DEAP Guidance Document:

e Contact the client in advance of the site visit to arrange access to the boiler house, etc.

e Collect as much evidence, photos, documentation and plans as possible during the survey and assessment.

e Always complete a DEAP Survey Form when carrying out the assessment. Assessors may use their own,
customised Survey Form provided it collects at least the same data as the SEAI DEAP Survey Form. The Survey
Form is designed to capture information towards every relevant DEAP entry for dwellings.

e The importance of equipment, documentation, sketches and drawings for carrying out an accurate survey.

e Step-by-step approach to internal, external and room-by-room survey.

e Section “Guidance on Supporting Evidence” showing extensive detail on evidence required for DEAP entries.

3.1.1 Survey tips
During the dwelling survey, Assessors should bear in mind the following tips to help expedite the survey process and
reduce the likelihood of errors:

Open doors to establish element lengths. This can reduce the number of measurements needed.

Ask the homeowner for knowledge on works and extensions. Support this with evidence and data collection.
Check with local/planning authorities for information on dwelling age (see below).

Sense check dimensions — eliminate fundamental errors.

o Do floor areas appear correct based on a walk around of the dwelling?

o Do floor areas for different storeys make sense in relation to each other?

o Allow for tolerances in DEAP Manual Appendix S.
O
O

O O O O

Is there enough heat loss roof area to cover at least the largest floor area?
Double check survey form entries against sketches/plans. Do they match?
o Ensure that any equipment use during the survey is functioning correctly such as:
o Bring spare batteries for any digital equipment such as laser measuring devices, electronic compass or data
storage devices.
o In establishing the orientation of dwelling, take several readings with a compass and ensure that there is no
interference from any electrical devices or metal objects.

3.1.2 Survey order of priority
The DEAP Survey Guide Section 4 details that data from the site survey takes precedence. If site evidence isn’t
available, then evidence can be sourced from documentation. If site and documentary evidence are not available,
then rely on DEAP defaults as a last option, bearing the following in mind:

o Defaults are usually, but not always the most pessimistic option, i.e. resulting in higher energy usage.

e  Occasionally, a non-default results in higher energy usage.

e Non-defaults are always used if supporting evidence meeting requirements in the DEAP Methodology are
available.

e If using defaults, keep on record your reasoning for using those defaults.
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3.1.3 Signoff of construction drawings and specifications
Where plans and specifications are being used as substantiating evidence the following approach is required:

e Reports/drawings/specifications need to provide enough detail for the DEAP entry in question. Further detail on
the level of information needed and other supporting documentation required is given in the DEAP Survey
Guide, Section 4.

e Information gathered on site takes precedence, so if what is found on site contradicts the
reports/drawings/specifications, the information gathered on site should be used.

New Build final and existing dwellings extensions
Reports of works or as-built drawings/specifications must be signed off by the person responsible for building
regulation compliance sign-off. For example:

e Architect;
e Engineer;
e Assigned Certifier

Construction drawings/specifications signed off "As Built" by one of the parties above are deemed to be equivalent
to "As Built" drawings/specifications.

For New Buildings/Extensions that “Opt Out” of building control and do not have an Architect, Engineer or Assigned
Certifier for the project, non-default data must be supported by sufficient documentation in the form of invoices,
photographs taken during construction, and drawings.

Receipts and invoices must be clearly related to the specific dwelling address and display the date the work was
carried out or the date the product was supplied.

Quotations are not acceptable as supporting evidence.

New build provisional assessments
Design drawings/specifications for the proposed dwelling must be signed off by at least one of the following for the
dwelling in question:

e Architect;

e Engineer;

e Developer/Builder/Contractor;
e BER Assessor’s client.

Existing dwelling refurbishment

Renovation works often do not involve a design professional, so may not have a full set of plans or specifications
documenting the works. Where available, reports/drawings/specifications signed off by the architect/assigned
certifier/engineer can be used as substantiating evidence.

Where renovation works are supported by an SEAI grant, the Declaration of Works (DOW) signed-off by the Contractor
can be used as substantiating evidence to support the thickness of insulation and area of insulation installed.

Alternatively, signed off reports, invoices or a signed letter head provided by the Contractor responsible for the works
can be used as substantiating evidence.

Receipts and invoices (for retrofitted insulation, for example) must be clearly related to the specific dwelling address
and display the date the work was carried out or the date the product was supplied.

Quotations are not acceptable as supporting evidence.
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3.1.4 Use of defaults in new dwelling assessments
When performing a BER assessment on a dwelling that has not been previously sold or occupied, the dwelling is
treated as a new dwelling in DEAP. Assessors may encounter dwellings considered to be “new” in this regard where
there is a lack of availability of plans, U-values and other details. Approach these cases as follows:

e Make every effort to obtain plans and insulation details for the new dwelling where detail is not available from
the survey. Defaults should only be relied upon when there is insufficient supporting evidence to use non-
defaults.

e The Assessor may use DEAP defaults from Appendix S to determine any unavailable details despite having carried
out the steps above.

o The dwelling is entered as a “new dwelling” in DEAP.

e Keep arecord with the assessment detailing the reasons why defaults were chosen. This will help provide clarity
if the assessment is audited by SEAI.

o The defaults in DEAP are conservative and could result in a failure of the TGD L compliance check. This should
encourage clients to ensure that sufficient supporting evidence is provided to allow the use of non-default
values.

3.1.5 Age of dwellings and extensions
The dwelling age is an essential data point, particularly as it is a basis for many values entered in DEAP when using
defaults. When determining the age of the dwelling or extensions, preference is given to the use of legal documents
such as commencement notices and planning notices. The following resources should be visited when investigating
dwelling or extension age:

e  Check with Local Authority or www.pleanala.ie
e http:/map.geohive.ie/mapviewer.ntml shows maps from 2005, 2000, 1995

If legal documents are not available, use evidence from at least 2 of the following:

e Stylistic evidence - e.g. check for similar on Irish section of Tabula (Source: Energy Action)

e Plates on dwelling or development showing year of construction

e Age on electricity meter

e Year of glazing printed between panes or on concealed edge of frame. Open the window/door to check.
e Homeowner knowledge - retained in writing

If dwelling age evidence conflicts, err on the side of caution and choose the “older” option.

3.1.6 Identifying an extension
Identifying an extension in an existing dwelling may well make a significant improvement in the BER result for the
dwelling. This is particularly the case where the extension was constructed more recently than the original dwelling
and therefore will be assigned a more recent age band. Always use the age of the extension rather than original
dwelling age when entering building elements included in the extension. There are several potential indicators as to
the existence and area covered by the extension - this list is not exhaustive but is useful when seeking to identify an
extension:

e Homeowner knowledge

o Different windows to the original dwelling

o Different roof type to the original dwelling

o Different radiators to the original dwelling

o Different room height to the original dwelling

o Different natural ventilation (such as background wall/window vents) to the original dwelling
e Change in rendering from the original dwelling

e The presence of two heating systems may indicate the existence of an extension.

3.1.7 Choosing the correct property address
It is critical that BER Assessors make every effort to ensure that they have the correct postal address for the dwelling
being assessed. It is up to the Assessor to make sure that they publish the rating under an accurate postal address.
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The address should allow for unique identification of the property in so far as possible, and in such a way that
prospective purchasers or renters (or their agents) will be satisfied that the rating before them in fact relates to the
property in question. This is a duty of care which Assessors owe to their clients. Any ambiguity in addresses should
be eliminated or Assessors run the risk that a rating will be revoked and will thereafter need to be republished with a
satisfactory address.

Assessors should confirm the postal address with the building owner. In addition, there are several tools available to
assist Assessors in verifying the postal address, as outlined below.

Eircode finder: Source the Eircode of the property based on its location if unavailable from the client. Ensure to

include the Eircode in the BER Assessment. This resource should also be used to verify the address if the Eircode
is available.

Meter Point Reference Number (MPRN): The Meter Point Reference Number (MPRN) is a unique reference
allocated to the house by the ESB. It can be found on the household electricity bill. Through the NAS, Assessors
are provided with access to the ESB's database of MPRNs to look up the MPRN address and to assist in ensuring
that the rating is being published for the correct dwelling. The MPRN is generally reliable however there can be
situations where there may be an issue with the address stored in the MPRN database. For example, in the case
of new developments the address given to the ESB may have been the address used during the construction
phase and may be out of date. If there are significant differences between the MPRN address and the postal
address inserted in DEAP, the Assessor must publish the rating under the most accurate address. The address
associated with the MPRN is as defined by ESB Networks.

Other Utility Bills: Other utility bills, such as gas bills, can be another useful reference point.

An Post: An Post provide an address verification service. The maximum number of searches allowed is 15 per
day.

GeoDirectory: The GeoDirectory is a database (a joint An Post and Ordnance Survey initiative) containing the
address and map coordinates of over 1.7 Million addresses, every building in the Republic of Ireland. The
database is updated by An Post postal workers, with official updates released on a quarterly basis. GeoDirectory
offer services such as GeoAddress Locator which could be used to confirm dwelling addresses.

Phonebook: The Eir phonebook can be helpful in confirming an address if you have the name of the owner and
the county they reside in.

3.1.8 Dwelling type classification

The classification of a house as detached, semi-detached or terraced depends on how it adjoins the neighbouring
buildings. A side is considered attached if more than half of its area adjoins a heated space. Otherwise it is not
attached for the purposes of identifying dwelling type.

As an example, consider the BER assessment of the grey two-storey house below:
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Figure 3.1 - Dwelling type: two storey house

B

The grey two-storey house adjoins a single-storey house. The attic in the yellow single storey house is unheated.
Less than half of that side of the grey two-storey house adjoins the heated space (yellow) so that side is
unattached for the purposes of identifying the dwelling type. The other side of the grey two-storey house is
unattached in this case, so the dwelling type is ‘Detached'.

Even though the grey house is specified as ‘Detached’, it can still be assumed that there is no heat loss through
the area of the party wall between the grey house and heated yellow house (marked in red in the diagram). For
the yellow single-storey house, both sides are fully adjoining heated spaces, so the dwelling type is ‘Mid-terrace’.

In Figure 3.2, both houses were originally constructed with adjoining garages. Both garages were converted to
habitable heated spaces and are less than half the height of the original dwellings. In addition, both houses
were constructed as detached houses and should be entered as detached houses in DEAP.

Figure 3.2: Dwelling type: adjoining converted garages

-
_ _

Converted garage 51 Corvedted garage 12

3.1.9 BER survey photograph quality
As described in the DEAP Survey Guide, “BER Assessors should endeavour to gather as much data, photographs,
sketches/plans and supporting evidence as possible (and indeed practicable) to increase the likelihood of an accurate
survey and assessment which will stand up to auditing by SEAI”. BER Audits have identified issues regarding the
quality of photographs taken by Assessors. Recurring problems include:

e  blurred photographs — due to camera movement
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e underexposed photographs — particularly photos taken in attics & boiler houses when the flash has been used
incorrectly

e poorly focused photographs - caused by not giving the camera time to focus, not having sufficient distance
between camera and object, or, misuse of the camera’s macro function. This applies particularly to pictures of
nameplates on boilers, heating appliances, etc.

If an Auditor cannot make a clear appraisal of a photograph for reasons such as the issues mentioned above, or for
any other reason, then the Assessor may be liable to disciplinary sanction under the BER QA scheme. In some cases,
BER Assessors may wish to compress photographs to a smaller file size as smaller documents are easier to transmit by
email. This is acceptable provided the photograph remains clear.

To minimise the likelihood of any problems occurring, the Assessor is encouraged to read the camera’s manual to
gain a full understanding of how the camera works, paying attention to the use of flash, macro and focus. The
following simple tips should also be adhered to:

e hold the camera steady

e give the camera time to focus

o for close-up shots, the camera’s macro function may take several seconds to gain correct focus

e use the flash in poorly lit spaces (the camera’s auto-flash setting will do this automatically, generally with
satisfactory results)

e when using the flash on an object several metres away try to ensure there are no objects in the foreground as
this can affect the focus and/or over-expose the photograph

o check the photograph and if it is not of sufficient quality re-take the photograph.

3.2 Acceptable evidence: general information
The General Principles Section of the DEAP manual details acceptable sources of certified data.

The following are acceptable sources of certified data:

e Test certificates meeting the following criteria:
o Clearly reference the actual product in question.
o Relevant performance data must be shown (i.e. the performance data as required in the DEAP methodology,
such as A for insulation).
o Must be in English or be accompanied by a certified English translation.
The relevant test performance standard must be stated on the test certificate.
The test laboratory must be accredited to test to that standard.

o O

e “CE marked” literature meeting the following criteria

Clearly reference the actual product in question.

Relevant performance data must be shown.

Must be in English or be accompanied by a certified English translation.
The relevant test performance standard must be stated on the document.

o O O O

Always retain evidence - including test certs — when carrying out a BER assessment

As outlined above, test certificates must be in English or accompanied by a certified English translation. Translated
documents include:

e English translations from the accredited test house, OR

e English translations from a Professional Translator qualified in translation from the specified language to English.
Such translators should be sourced via the “Irish Translators and Interpreters Association” (ITIA) search engine.
International bodies such as the Institute of Translating and Interpreting (ITl) in the UK, or the International
Federation of Translators, http://www.fit-ift.org are potential sources for suitable translators. Assessors are
advised to consult with the BER Helpdesk if uncertain regarding the source of a translation.
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Guidance from Suppliers

In some cases, heating system suppliers, insulation suppliers, etc., will issue DEAP guidance to BER
Assessors. BER Assessors are responsible for ensuring that they follow the DEAP methodology as published
in the DEAP manual, survey guide and associated BER Guidance published by SEAI. In any case where an
Assessor is unsure of guidance received from a third party, the Assessor should contact the BER helpdesk
with details of the guidance they are considering and specific queries they may have on this.

Each Assessor is entirely responsible for the content of each BER Assessment that they upload to the NAS,
so itisin the Assessor’s best interests to ensure that any information used in assessments is in compliance
with the DEAP methodology.

3.3 Provisional assessments
A New Dwelling - Provisional BER can be carried out by BER Assessors based on design drawings and specifications
of an uncompleted building provided that, on completion of the building in question, a New Dwelling - Final BER is
carried out on the completed building.

The final BER on the dwelling, must be representative of the dwelling and DEAP methodology at the time of that final
BER. The BER Assessor therefore must verify each item entered in the final BER. This includes the usual requirement
of supporting evidence such as certified test reports, HARP listings, U-value calculations and so on. As an example, if
the client specifies that a different boiler is being installed in the constructed dwelling than had been specified at the
time of the provisional rating, then the final BER would have a different boiler (and associated efficiency) to the
provisional rating.

The specification and drawings must be provided by the client or their representatives.

In cases where a BER Assessor has developed the specification or drawing, the documents must be signed off by the
client confirming that the uncompleted building shall be built to the specifications and drawings produced by the
Assessor. The specification and drawings must provide adequate information to support an entry.

In exceptional cases, there may be insufficient documentary evidence to support an entry. The assessor may then use
the default values. The default should be based on the relevant guidance documents and the assessor should keep a
record with the assessment detailing the reason for the default(s) chosen.

Table 3 has examples of acceptable and unacceptable documentation:

Table 3: Evidence for Provisional BER Assessments

Unacceptable
Data Entry Acceptable Supporting Documentation Supporting

Documentation

U-Value of *  Specification/ drawing detailing materials and thicknesses used in|Specification/ drawing
Opaque element construction, and stating U value of element
Elements ¢ U-Value Calculation to correct standards, and is X.XX

* Agrement cert or other certified sources for thermal conductivity|
(use DEAP Table 12b if cert unavailable or specific make/model off
insulation is not clear)

Pressure Test |+ Can use non-default from tested “similar building” (a similar|Specification/ drawing

Results building has the same builder, same structure type, same dwelling|stating Pressure Test shall
type, same floor area) achieve X m3/h/m? with no
* Default 0.25 ac/h if no Balanced Mechanical Ventilation (MV)other supporting data.
proposed

*  Default 0.15 ac/h if Balanced MV proposed
e See Section 5.4 in this document for more details
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Thermal Refer to DEAP manual Appendix K. Specification/ drawing
Al For a provisional BER for a building that proposes to conform with stating the' building VY'”
Factor . i conform with ACDs with
Acceptable Construction Details (ACDs): . .
no details provided.
* Assessor must provide the relevant drawings clearly showing the
relevant details signed off by the developer/builder, site engineer
or architect confirming that the uncompleted building shall be built
to these details.
*  See Section 6.5 in this document for more details
Heating e Specification/ drawing detailing proposed heating system Specification/ drawing
System e Efficiency of Heating System based on HARP Database/ Certified|stating that the heating
Efficiency Test Data/ Table 4a and 4b of the DEAP manual. efficiency shall be X%.
e Any calculations (e.g. heat pump) carried out to correct DEAP
methodology

3.3.1 Building Control and the requirement for a BER
In some cases, it may not always be clear to a BER Assessor or their client if a BER is required for a dwelling. Under the
regulations, the Building Control Authority (BCA) are responsible for ensuring that the BER requirement it met and
the BER is provided by building owners to prospective buyers and tenants. As the BCA is responsible for enforcing
the BER requirements in the market place, the BCA should be consulted when in doubt about the need for a BER for
a building.

3.3.2 Partially completed dwellings
For this section, a partially complete dwelling is described as a dwelling where planning has been obtained, a
commencement notice has been issued to the local authority and works have been undertaken on the dwelling. If a
partially complete dwelling has not previously been sold or rented it is classified as ‘New'. When being sold as is, these
dwellings require a ‘new provisional rating’ when being offered for sale. A ‘new final rating’ is required when works
are complete.

The dwelling can be assessed from plans and specifications along with site survey given that there is some work
already done. Where there is insufficient information on site or from plans/specs, then DEAP defaults are applied. In
applying DEAP defaults it is critical to determine the accurate age for the building and the version of TGD L that
applies to the planning for the dwelling being assessed.

For Part L compliance checking, check the "transitional arrangements" sections of the different versions of TGD L. This
enables identification of the correct version of TGD L for the dwelling. The commencement notice can be obtained
from the local authority and will help determine when works commenced on the dwelling. As most of this type of
dwelling will have commenced in the last ten years planning details should be available online from the local
authority.

A pessimistic default position is taken where plans/specs for the provisional rating and site survey do not indicate
what heating system is installed or is to be installed. DEAP manual Section A3.4 gives guidance on dealing with
missing or broken heating systems.

As specified in DEAP Manual Section 4.6 where a dwelling has no water heating system present (or specified in the
case of a provisional rating), direct electric water heating is assumed to meet the hot water demand. In this case
supplementary electric water heating is not specified as the main water heating is an electrical heat source. If there is
no cylinder present, then hot water storage losses are not specified.

For new dwellings with no heating system specified or installed, assume that all heat is provided by electric heaters
as per DEAP Manual Appendix A3.1. The new final rating will reflect the oil system and cylinder, etc,, if that is installed
once the dwelling is complete.

The example below shows a partially complete dwelling for which the BER Assessor can obtain some of the
information on site. As there are no plans or specs available for the dwelling a pessimistic default position is taken
where no information is available and a DEAP default can be applied.
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Example:

A partially completed bungalow is being sold as is and a BER is required. From the information supplied - this
dwelling is not complete and has not previously been sold or rented. Therefore, a new provisional rating is required.
The Assessor determines that the house commenced construction in 2008 from the commencement notice dated
January 2008. TGD L 2005 applies to the dwelling based on the transitional arrangements for TGD L 2008 as
substantial work has been completed on the dwelling before 1t July 2009 (meaning that the structure of the external
walls has been erected).

Key site survey details are as follows:

e A partially filled cavity wall and solid internal walls

e Solid ground floor with ground floor area = 131Tm?and perimeter =51m

e Double glazed PVC windows with T6mm gap

e 100mm insulation in attic

e No plumbing has been completed in the dwelling

¢ No ventilation has been installed

e There is one chimney in the dwelling with a hearth capable of supporting an open fire'
e There are 6 habitable rooms in the dwelling

' TGD to Part J of the Building Regulations defines the requirements for hearths in detail. The basic definition is that
the hearth is a base intended to safely isolate a combustion appliance from people, combustible parts of the building
fabric and soft furnishings.
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DEAP Tab Name of entry Value Comment
Building No. of storeys 1 As determined on site
Average room 2.6m As determined on site
height
Living area 31.5m? Largest public room as determined on site
Ground floor area 131m? As determined on site

Floor

Ground floor, solid, U-

value = 0.34W/m?K

Default used as no details on floor spec.
Perimeter and area as measured on site. Age
band 2005 onwards

Roofs Pitched roof insulated on | 100mm insulation as per site survey. Area as
ceiling measured on site
Walls 300mm cavity, U-value = | Default used for cavity wall, 2005 onwards as
0.37W/m?K verified on site. Area as measured on site.
Doors Solid door, U-value = As determined and measured on site
3.0W/m?K
Windows 2.2W/m?K Default from table S9 for 2004 or later
double-glazed PVC window. Area,
orientation and shading as determined on
site.
Thermal Mass High Based on Table 11 for this new dwelling. Use
Category of Dwelling measurements on site
Ventilation | Number of chimneys 1 As determined on site
Number of open 0 As determined on site
flues
Number of 0 As determined on site
intermittent fans and
passive vents
Number of flueless 0 As determined on site
combustion room
heaters
Is there a draught No As determined on site
lobby on main
entrance
Percentage of 90% As determined on site. Attic hatch not
windows and doors draught-stripped
draught-stripped
Number of sides 0 As determined on site
sheltered
Space Temperature 0.3 Worst case for electric heaters assumed - no
Heating - adjustment (°C) thermostatic control from Table 4e
Controls Heating system 2 For new dwellings that have no heating
and control category system specified, assume that electric
Responsive heaters will provide all heat as per DEAP
-ness Manual Appendix A3.1. Control category
from Table 4e for electric room heaters with
no thermostatic control
Heating system 1 Electric room heaters, Table 4a
responsiveness
Space Central heating 0
Heating - pump
Pumps & Boiler controlled by No
Fans room
Thermostat
Space Efficiency of main 100 Electric Room Heaters assumed
Heating - Space

heating system (%)

30




Heat Efficiency 1.0 Value from Table 4c in the DEAP Manual or 1
Sources adjustment factor for if not applicable
space heating
Fraction of heat from 0.2 Taken from Table 7. Main heating system is
secondary/suppleme electric room heaters. Secondary space
ntary heater is present in one habitable room
system (open fire) meaning the fraction of heat from
secondary heating is 0.2.
Secondary space Solid Multi Fuel Follow guidance in Section 10.3.3 of DEAP
heating system fuel Manual

Lighting Percentage of low 0 Worst case assumed as none installed.
and energy lighting
internal
gains
Fuel data Main space heating Electricity For new dwellings that have no heating
system system specified, assume that electric
heaters will provide all heat as per DEAP
Manual Appendix A3.1.
Secondary space Solid Multi Fuel Follow guidance in Section 10.3.3 of DEAP
heating system Manual
Main water heating Electricity Where a dwelling has no water heating
system system present, direct electric water heating
Supplementary None is assumed to meet the hot water demand
water heating per DEAP Manual Section 4.6. In this case
supplementary electric water heating is not
specified as the main water heating is an
electrical heat source

Table 4 - Example of data entry for partially-completed dwellings in DEAP

3.4 Derelict dwellings

There is no automatic exemption from the BER requirement for derelict buildings. A BER is produced where it is
possible to do so and in accordance with the BER assessor Code of Practice.

In accordance with Section 7 of the Code of Practice, if a BER Assessor believes a building or any of its equipment is
in such a condition as to make it unsafe or impractical to carry out an assessment, the BER Assessor may refuse to
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carry out the assessment. In such circumstances, the BER Assessor shall return any fee received in respect of that
proposed BER assessment.

4.Dimensions

This section has a range of examples and guidance to supplement the information provided in the DEAP Manual and
Survey Guide. It sets out the correct approach to measurement, and to the inclusion or exclusion of a range of rooms
and spaces in the dwelling.

4.1 Floor Areas
BER Assessors are required to record all dimensions on the site sketch (or architectural drawings verified on site) in
accordance with the Code of Practice and the DEAP Survey Guide.

Incorrect floor areas can have a significant impact on the energy value calculated by DEAP and may lead to errors in
the rating band stated on the BER certificate. Consequently, floor area errors can significantly impact error sizes
identified during audit and result in penalty points being assigned to the Assessor.

When calculating the floor area(s) to be entered in the Building section of DEAP, the definitions in the DEAP Manual
Section 1 must be followed.

4.1.1 Good practice guidance when measuring floor areas
The following steps are useful to increase the accuracy of floor area measurements:

e Measure key dimensions (width/length) twice as a cross check. As the measurements taken can significantly
impact the floor area (and are often used to determine other heat loss areas such as walls and floors) it is
worthwhile spending the extra time to make sure measurements are correct. Laser measurement devices can
sometimes give an erroneous reading due to a bad reflection and it is easy to misread a tape measure.

e  Where dwellings do not have a square or rectangular footprint, split the dwelling floor area into sections and
measure each section. If parts of the dwelling were constructed at different times, the respective floor areas are
entered in DEAP as separate heat loss building elements due to differing U-values (unless the different parts of
the dwelling have identical constructional details and fall within the same age band). Ensure that sketch/plans
define various parts of the dwelling clearly, with enough dimensions recorded to allow the accurate calculation
of respective floor areas for input to DEAP using the appropriate age bands.

e Ifitis not possible to measure the entire width/length of parts of the dwelling with one measurement due to
obstructions such as internal walls, measure the internal dimensions of rooms. Ensure internal wall thicknesses
are also recorded and included in the overall dimension used to calculate the area(s). BER Assessors should always
carry out a sense check to ensure that all measurements are accurate and are recorded correctly.

e A common error encountered during audits is the omission of the wall thickness between the two-storey main
part of the dwelling and a single storey extension to the side/rear. The internal wall dividing the two storey and
single storey part of the dwelling is often as thick as the main external walls. If an internal wall is omitted in the
calculations, it can have a significant impact on the floor area calculated.

e After all inputs have been input to DEAP carry out a sense check on the floor areas entered:

o Do the floor areas appear correct based on a walk around of the dwelling?

o Do the floor areas for different storeys make sense in relation to each other compared to observations on
site?

o Is enough heat loss roof area entered in the building elements section to cover at least the largest floor area
entered in the dimensions section? When carrying out this sense check bear in mind that insulated rafter
roofs and roof light windows can cause differences between roof area and the largest floor area. Understand
what these differences might be and allow for them in the sense check.

Bear in mind that there are always exceptions to these general checks, e.g.

e allowing for tolerances in DEAP Appendix S
e apartments without heat loss floors or roofs
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o dwellings with non-standard geometry.

These basic sense checks are useful to identify fundamental errors with the DEAP inputs for typical house type
geometries commonly encountered.

4.1.2 Floor area measurements in existing dwellings
DEAP Manual Section S4 allows for the following simplifications when calculating floor areas:

“Small bay windows, small porches, small door entrances or recesses, small chimney breasts, where they affect the
total floor area by less than 10% overall, can all be ignored for the purposes of total floor area measurement. Bay
windows, chimney breasts and other small areas within the living room area must be included in the living room area
measurement.”

The simplifications apply only to the floor areas entered in DEAP. As defined in the DEAP Manual the simplification is
not applied to the Living Area.
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4.1.3 Case study: simple floor area calculation
The sketch in this example shows the ground floor plan of a semi-detached dwelling as extracted from BER survey
notes. For simplicity, windows and doors have not been drawn, as they do not affect this calculation.

Figure 4.1 - Plan sketch of a ground floor
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e Theinternal width of the house is the width of the kitchen/dining room: 5.6 m.

e Theinternal length of the house is 4.7 + 0.1 +3.5=8.3 m

e The ground floor area entered in the DEAP dimensions tab is: 5.6 x 8.3 = 46.48 m>.
e In this house the first-floor area is the same as the ground floor area: 46.48 m2

Note thatin calculating the length of the house, the thickness of the wall between the living room and the kitchen-
dining room, 0.1 m, is included.

To determine the U-value (default or non-default) we must calculate the exposed perimeter of the ground floor.
The ground floor is exposed on three sides (front, back and gable-end) but not on the side shared with the
neighbouring house.

Therefore, the exposed perimeteris:P=5.6 + 8.3 + 5.6 = 19.5 m.

The storey height and area of each storey in the dwelling are recorded on the DEAP Survey Form.
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4.1.4 Case study:floor area in detached house with internal garage

This example shows a two-storey dwelling with a garage on the ground floor.

Figure 4.2 - Ground floor and first floor plan
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e All dimensions are internal measurements (mm)

e External wall and separating wall to garage 300mm width

e Internal partition walls T00mm width

o Unheated garage with well insulated separating wall. Therefore, the garage is not included in the floor area
calculation. See Dimensions Section in DEAP manual guidance on garages.

e  Utility room: This is included in the floor area calculation as it is directly accessible from the occupied area of
the dwelling. See DEAP Manual Dimensions Section guidance on utility rooms.

Ground Floor Area

e 83mx4.1m = 34.03m? (kitchen/diner/utility)

e (3.25m+0.1m +2.05m) x (4.7m + 0.1) = 25.92m? (Main parts of living and hall)
e 0.5mx3.0m=1.5m? (living bay)

e 1.8mx 1.3m = 2.34m? (hall area near entrance)

e Total Ground Floor Area = 63.79m?

First Floor Area

e 8.9m x8.3m = 73.87m? (largest square section)
e 1.3mx4.7m=6.11m? (smaller rectangular section including part of ensuite / bed 1)
e Total First Floor Area = 79.98m?

Notes:

e Always use internal dimensions ensuring the width of internal walls are included if a required dimension spans
multiple rooms.

e The bay window area to the living room could be omitted for the ground floor area. However, the bay area
was included in this example. See above guidance referencing small bay windows as per DEAP Section S4. Bay
windows, chimney breasts and other small areas within the living room area must be included in the living
room area measurement.

Examples of Quick Sense Checks
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e Inthe example above, because the garage is excluded it would be expected that the first-floor area is greater
than the ground floor area, based on visual inspection. Check to make sure it is as calculated. If it is not, re-
examine the calculation and check for errors.

e Areview of the plans suggests that the first-floor area is equal to the ground floor area plus the area of the
garage and separating wall minus the bay area. The measurements are used in a cross check as follows:

First Floor Area = 63.79m? +(2.9%6.1) m? — 1.5m? = 79.98m?. Cross check confirms correct.

e After calculating the roof areas and entering them into DEAP, is the total roof area of the order of the first-floor
area plus the bay area? If not, then recheck calculations noting this is a rough guide as insulated at rafter roof
and roof lights can cause differences when carrying out this sense check.

e It may be difficult to get exact matches during cross checks due to variability in actual measurements taken on
site. The cross checks should give close results. If the rough cross checks yield significant differences, then
check the calculations again.

4.1.5 Splitlevel dwellings

Figure 4.3 shows a basic layout of a split-level floor slab in an existing dwelling. The entire floor area of the dwelling
is shown. Both floors bounded by perimeter “1234” and bounded by perimeter “5678" are solid and the entire
dwelling is heated. There are steps down from floor “1234" to floor “5678".

Figure 4.3: Split level ground floor

The vertical section (bounded by “4,5") exposed to the exterior is entered as a wall in DEAP. For the floor “5678" and
any of the wall exposed to external ground (bounded by “4,5"), refer to heated basements guidance in the Table S8
footnote in the DEAP manual. This is elaborated in Section 4.3.3 of this document. The method used depends on the
average depth of the room below ground being less than 1.2m, or greater than (or equal to) 1.2m. Follow Section 4.3
in this document for the correct approach for the wall “4,5" and floor “5678" in both scenarios.

Regarding the exposed perimeter for the floor “5678", as stated on the footnote to Table S8 of the DEAP manual:

e For P/A ratio of the basement for default U-value calculation:
o Perimeter is the basement floor perimeter (this is 5+6+7+8 in the diagram).
o Area for P/A ratio calculation is the basement floor area.

The face of the step down is considered a wall exposed to the external ground and the base of that wall, “5” is included
within the exposed perimeter calculation for the lower floor “5678".

For the upper solid floor “1234", as side 4 is adjacent to a heated room (i.e. the volume above floor “5678" is heated)
then the exposed perimeter for the upper floor is 1+2+3.

Example
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Take a simple example where a detached single storey dwelling has two rooms; a living room and a bedroom. The dwelling
was built in 1985 and has a cavity wall construction and solid ground floor. There is a 0.3m step from the living area to the
bedroom. Both rooms are heated. The area of openings in the dwelling is 12.5m? Default U-values are being used.

In cases where some of a basement’s outer walls are below ground, and some are above ground, calculate the average
basement depth below the external ground level. The average basement depth is weighted by the wall length.

The bedroom is partially below ground.
The floor slab and dimensions of the basement (bedroom) walls are shown in the diagram below:

e back wall adjoining living room= 6m wide * 2.7m high (0.3m below ground)
o front wall (to the right-hand side in the diagram) = 6m wide * 2.7m high (Om below ground)
e each side wall=5m wide * 2.7m high (Om below ground)

Figure 4.4 - Split level floor
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So, the depths below ground of the walls surrounding the bedroom are as follows. These are used in deriving average
basement depth below ground.

e Back wall adjoining living room is 6m across with a depth of 0.3m below ground.
e The front wall (to the right-hand side of the diagram above) is 6m across and is 0Om below ground.
e Each of the side walls are 5m across and are Om below ground.

The following data entry applies for DEAP based on the average depth of the walls below ground:

6*0.3 )+ (50 +(5*0 )+ (60
Average Basement Depth= ( )_f 6)'_5('55 )+ (670) = 0.082m

As the average basement depth below ground < 1.2m then:

e the basement floor is a solid ground floor for the purposes of determining its default U-value
o all basement walls are entered as walls in DEAP using the default wall U-values
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Wall areas:

e  Gross Wall Area = (2.4%6) + (2.4*5%2) + (2.7%6) + (2.7*5%2) + (6*0.3) = 83.4m2
e NetWall Area =83.4-12.5 (opes) = 70.9m2

This is entered in DEAP as follows:

Figure 4.5 - DEAP entry of wall data

Edit Wall
Wall Type ™ Age Band ¥
300mm Cavity - 1983 -1993 b
Description Area [md *
Exposed Wall Area 70.90

U-Walue DW/m] *

I:l nclude in compliance chech I:l Wall is semi-exposed 0.6

Floor areas

e Floor area Living Room = 5*6 = 30m2

e Exposed Perimeter Living Room = 5+6+5 = 16m?
e Floor area Bedroom = 5*6 = 30m?

e Exposed Perimeter Bedroom = 5+6+5 +6 = 22m?

These areas are entered in DEAP as follows:

Figure 4.6 - DEAP entry of floor data - Living room

2 Exposed perimeter of the living area section. This does not include the perimeter of the wall between the living
room and bedroom as both rooms are within the heated section of the dwelling and this is not exposed to ground
when viewed from the living room.

3 Exposed perimeter of the bedroom area section, the face of the step down is an exposed wall and so the base of
that wall is included within the perimeter calculation.
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Edit Floor

Floor Location ™ Floor Type ™ Age Band *

Storey 1 - Ground Floor - Salid - 1983 - 1993 -
Description Area [md *

Living Room a0

Exposed Perimeter [m] U-Value [W/maK] *

16 0.64)

L1

D Underfloor Heating D Room in Roof

CANCEL

Figure 4.7 - DEAP entry of floor data - Bedroom

Edit Floor
Floor Location * Floor Type * Age Band *
Storey 1 - Ground Floor - Solid - 1983 - 1993 -
Description Area [m3 ¥
Bedroom 30

&

Exposed Perimeter [m]

23

U-Value [W/mK] *

0.74

Ak

D Underfloor Heating D Room in Roof

CANCEL SAVE

In accordance with DEAP Manual ‘Dwelling Dimensions’, storey height is the total height between the ceiling surface of a
given storey and the ceiling surface of the storey below. For a single storey dwelling (including single storey apartments), or
the lowest floor of a dwelling with more than one storey, the measurement should be from floor surface up to ceiling surface.
In cases where the storey height varies in a single floor, the area weighted average storey height should be used.
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. (S%6x2.4)+(5%6x2.7) .
Average Storey Height = 0.6 = 2.55m
t.\ » I.'}

4.1.6 Floor areas and the requirement for BER
The S.I. No. 243/2012 - European Union (Energy Performance of Buildings) Regulations 2012 regulation provides
details on buildings for which a BER Certificate must be provided. While some buildings are exempt from the BER
requirements (as detailed in S.I. 243), the owners of these buildings may choose to obtain a BER for the building on a
voluntary basis. For example, a homeowner may choose to obtain a BER for an existing dwelling which is not for sale
or rent.

S.I. 243 exempts several building types from the BER requirement including buildings which are “a standalone
building with a total useful floor area of less than 50m?”. In other words, a detached dwelling with “useful floor area”
of less than 50m? does not require a BER by S.I 243.

In this context, “useful floor area” is space within the dwelling which can be occupied and serves a purpose within
the dwelling. Areas which should be considered as potential “useful floor area” in the context of SI 243 include:

e All conservatories (including those excluded from the BER assessment as per DEAP section 3.3.3);

All porches;

All basements;

All converted attics (accessible via fixed staircases);

Heated garages;

All habitable rooms;

Other rooms (such as kitchens, utility room, hallways, landings, bathroom, cloakroom, ensuite accommodation
and similar).

4.2 Storey height

Storey Height is defined in Section 1 of the DEAP manual as “the total height between the ceiling surface of a given
storey and the ceiling surface of the storey below”. In some dwellings this height may vary across a single storey, e.g.
if an extension of different ceiling height has been added. In cases such as this the area-weighted average storey
height must be calculated.

Example 1

Take a two-storey detached house built in the 1940s to which a single storey ground floor extension was added in
2000. An Assessor carried out a BER survey of the dwelling and noted the following:

Ground Floor — Original Section: Area: 42m? Ground Floor - Extension
Floor-to-ceiling Height: 2.7m Area: 16m?

Floor-to-ceiling Height: 2.4m

First Floor — Original Section Thickness of intermediate floor:

Area: 42m2 Could not be measured.

First floor ceiling has flat and sloped sections — see
below

The area-weighted average height of the ground floor, hay, is calculated using the formula:
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h*A +h,* A,
A, + 4,

hA VE —

*  h; =storey height of the original part of the ground floor = 2.7m,
* A; =the Area of the original part of the ground floor = 42m?,

. » = storey height in the ground floor extension = 2.4m,

* A, =the Area of the ground floor extension = 16m?2

(2.7 %42) + (2.4*16)
hAI"E =
(42 +16)

=2.62m
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Example 2
Below is a cross section of the first floor drawn by an Assessor:

Figure 4.8 — Cross-section of the 1% floor

5m

2.7m
2m

8m

e The average height of the section with the flat ceiling is 2.7m
e The average height of the sloped section is (2.7+2) /2 =2.35m
o The average height of the whole storey is:

(5%2.7) +((8 = 5)*2.35)
8

h15t: — 257 m

In this case the average is weighted by the width of the section rather than the area but either method would give
the same result.

From the definition of storey height, we must remember to include the thickness of the intermediate floor. The
Assessor noted that this could not be measured so the default value of 0.25m is used (from Section S4 of the DEAP
manual). Thus, the average storey height of the first floor is:

hie=2.57 +0.25=2.82m

In cases where the Assessor first calculates the volume of the storey, the average height can also be derived by
dividing the volume of the storey by the storey floor area.

A note on apartment storey heights: In a building containing two dwellings:

(@) asingle storey apartment on the ground floor and
(b) atwo-storey apartment above the ground floor apartment,

the height of the lower storey of apartment (b) is the measurement from its floor surface to its ceiling surface.
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4.3 Ancillary room examples

4.3.1 Mezzanine floor

A “mezzanine” or internal balcony is typically an area of floor in a dwelling which overhangs the storey below. The
mezzanine/balcony is accounted for under the Building section in DEAP. If the only area of floor at the level of the
mezzanine is the mezzanine floor area itself, then the mezzanine can be entered as an additional storey in DEAP.

The average storey height for the mezzanine is the height between the ceiling surface under the mezzanine and the
ceiling surface of the mezzanine.

The storey height for the storey below the mezzanine is weighted based on the following floor areas:

e The area below the mezzanine has height to the ceiling surface below the mezzanine.
o Theremaining area is likely to extend in height to the same upper ceiling as that of the mezzanine.

Example:

A dwelling consisting of total ground floor area 125m?, part of which is below a mezzanine of floor area 25m?. The
total storey height of the dwelling (from ground floor to upper ceiling) is 5m. The height from ground floor to the
ceiling below the mezzanine is 2.5m. There are no other floor areas in this sample dwelling.

The storey height of the mezzanine is 2.5m (from the ceiling below the mezzanine to the upper ceiling). The ground
storey height (weighted by area) is:

(2.5%25)+(5*100)

12:

'

The DEAP entries for dimensions are as follows:

Figure 4.9 - Data entry for Mezzanine

@ FLOORS ROOFsS WALLS ROOMS DOORS WINDOWS GLOBAL FACTORS

Mumber of Storeys 2 Average Storey Height [m] 45 . 25

Living area [m?] 20

. Exposed
-~ U/F : Area U-Value

‘ Storey Type Description Heating In Roof Age Band Eﬁ]ﬂmeter [m2 (W/mZ2K]
Q Ground Fioo Ground oo ! ! 2000 - 2004 45 250 040 /O
ﬂ - No 55 I P =0 an =

2 ot e e 1 1 2000 - 2004 2500  0.000 0O 0

Total Floor area [m?] 150.00 (® ADD FLOOR
&

Total Heat Loss Floor Area [m?] 125.00

Note that 2 storeys are entered in order to account for the mezzanine.
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4.3.2 Unheated basements

An unheated basement is not considered part of the Total Floor Area of the dwelling in a BER assessment. The ground
floor above the unheated basement is a heat loss area, i.e. the Assessor must account for heat lost from the dwelling
down through the ground floor into the unheated basement.

In DEAP, the Assessor selects “Ground Floor — Above Unheated Basement” from the list of possible floor types. In cases
where there is insufficient information to calculate the actual U-value of the heat loss ground floor above the
unheated basement, the Assessor must use the defaults provided by DEAP.

Example:
The example below is of a floor above an unheated basement.

It was built in 1979 having an area of 56m? and an exposed perimeter of 22m.

Figure 4.10 - Floor above an unheated basement

Add Floor X
Floor Location * Floor Type * AgeBand ¥
Storey 1 A Ground Floor — Above Unheated . 1978 -1982 A
Description Area [mE
Ground floor of house, above unheated basement 26
Exposed Perimetar [m] U-Value IW/m2K] *
27 ] 0.73

|:| Underfloor Heating D Room in Roof
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4.3.3 Heated basements
If a basement is heated and consists of habitable rooms, then it is included in the Total Floor Area of the dwelling in
the DEAP assessment. The ground floor above the heated basement is not a heat loss area as it is not above an
unheated area. Heat is lost through the walls and floor of the basement as they are exposed, so the U-values of the
basement walls and floor must be calculated and accounted for in DEAP.

The following cases may arise:

e Basement fully underground
e Basement partially underground

Example 1: Heated basement fully underground

If the basement floor and walls are fully underground then the Assessor selects, “Heated Basement — walls exposed
to ground” when accounting for the heat loss areas of the basement under “Building elements — Floors” in DEAP.
In this case the Assessor must provide:

e the floor area between the basement floor and the ground below (55m? in this example);
e the area of the basement wall exposed to ground (75m? in this example);

e the exposed perimeter of the basement floor (22m in this example);

e the Age Band of the basement.

DEAP then selects a default U-value which is overwritten by the Assessor when a non-default U-value is available.

Figure 4.11 - Heated basement: requires Floor Area, Exposed Perimeter and Wall area

Add Floor
Floor Location * Floor Type Age Band *
Storey 1 - Heated Basement - walls expose.. 1994 -1999 -
Description Area [my ¥
Basement walls and floor 55
Exposed Perimetar [m] Wall area (exposed to ground) m2 U-Value [W/m2K] *
22 75 0.38

I:' Underfloor Heating D Room in Roof
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Example 2: Heated basement partially underground. Depth below ground >= 1.2m

In cases where some of the basement’s outer walls are below ground, and some are above ground, it is necessary
to calculate the average basement depth. Average basement depth means the average depth of the internal
basement floor level below the external ground level.

DEAP Appendix S details treatment of heated basements dependent on their depth below ground being either
less than or greater than/equal to 1.2m. The figure below shows an example with a basement with average depth
1.3m:

Figure 4.12 - Average basement depth greater than 1.2m

Treated in the "Walls™ section Treated in the "Walls" section

reated in Building Elements - Floors
as "Heated Basement” - area "wall
exposed to ground”

reated in Building Elements - Floors
as "Heated Basement” - area "wall
lexposed to ground”

reated in Building Elements - Floors
as "Heated Basement” - area "floor”
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Example 3: Heated basement partially underground. Depth below ground < 1.2m

If the average basement depth is less than 1.2m then the basement floor is treated as a solid ground floor and the
basement walls are treated as normal walls exposed to air under “Building Elements — Walls”.

As an example, consider a heated basement in a detached dwelling with floor area 7m x 10m. At the back of the
house the external ground level is 2.6 metres above the basement floor. At the sides and front of the house the
external ground level is at the basement floor level, i.e. the walls are above ground:

The dimensions of the basement walls are:

o backwall = 10m wide * 2.6m high (below ground)
e frontwall = 10m wide * 2.6m high (above ground)
e each side wall=7m wide * 2.6m high (above ground)

Figure 4.13 - Heated basement with depth less than 1.2m

Entered in "Building Elements - Walls" . Entered in "Building Elements - Walls”

Entered in "Building Elements - Floors™
as "Ground Floor - Solid”

The average of the basement depth is weighted by the wall length:

10*2.6 7*0 7*¥0)+(10*0
ve. Basement Depth = ( )+ ( )+ ( )+ ( ) =0.76m

(7+10 +7 +10)

This is less than 1.2m so

e the basement floor is treated like a standard solid ground floor, and,
e the basement walls are treated as standard walls exposed to air,

...with the appropriate default U-values for that Age Band if defaults are being applied.

Example 4: Heated basements in semi-detached or terraced dwellings:

When surveying a semi-detached or mid-terrace dwelling with a heated basement, it may not be possible to
examine the adjoining dwelling to establish whether a basement is present. It is likely that the adjoining house has
a basement. Unless proven otherwise, the adjoining basement should be assumed to be unheated. If the adjoining
basement is unheated or assumed to be unheated, then the basement party-wall is treated as a heat loss basement
wall. If the adjoining basement is known to be heated, then there is no heat loss through the basement party-wall.

The party wall is always included in the average depth calculation for the heated basement, regardless of whether
the adjoining basement is heated or unheated.
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4.3.4 Conservatories
A conservatory is defined in DEAP as a room (or rooms) attached to a dwelling which has at least 75% of its roof and
50% of its external walls made of material that allows the transmission of light. The DEAP Manual, Section 3.3.3 details
when to include a conservatory in the dwelling floor area:

e If the Building Regulations Part L 2008 or later applies.
e For existing / new dwellings prior to TGD L 2008, inclusion of a conservatory in the dwelling floor area depends
on whether the conservatory is thermally separated from the dwelling.

Example:
DEAP considers the conservatory thermally separated if both of the following are met:

i) The walls, floors, windows and doors between it and the main dwelling must have U-values not more than
10% greater than corresponding exposed elements. For example, the U-value for a window between the
heated and unheated space must not be more than 10% greater than exposed glazing elsewhere in the
dwelling.

ii) It must be unheated or, if provided with a heating facility, must have provision for automatic temperature
and on-off control independent of the heating provision in the main dwelling.

In the case shown below, the partition is a sliding glazed door. The door has 70% glazing so is treated as a window
in DEAP. To test the first condition for thermal separation, the U-value of this sliding window (marked in red) is
compared to the average U-value of the other windows in the house (marked in blue).

Figure 4.14 - Dwelling with conservatory

Dwelling

Conservatory

As an example, assume the sliding window is single-glazed with U = 4.8 W/m2K and the other windows are double-
glazed with U = 2.6 W/m?K. The limit for thermal separation is 10% greater than the U-value of the windows, i.e. 2.6
+0.26 = 2.86 W/m?K.

The U-value of the sliding window, 4.8 W/m?K, is larger than this so the condition for thermal separation of the
conservatory is not met. This means that heat will pass through the sliding window into the conservatory more
easily than heat will flow out of the other windows. As a result, the conservatory will heat up to the same
temperature as the rest of the house in which case it must be included in the dwelling floor area.

Now, if the single-glazed sliding window was replaced by a double-glazed sliding window with U = 2 W/m?K: The
U-value of the sliding window is less than the limit for thermal separation in this example which is still 2.86 W/m?K.
This means that the new double-glazed sliding window acts as a sufficient barrier to the flow of heat from the
house to the conservatory for the first condition for thermal separation to be satisfied.

Like the above, any walls in the partition between the dwelling and conservatory would be compared to other
external dwelling walls. Likewise, doors in the partition between the dwelling and conservatory are compared to
other external dwelling doors. The condition is met if the U-value of each of the partition elements is not 10%
greater than the corresponding external elements elsewhere in the dwelling.

The DEAP Manual details a range of scenarios in which the second condition for thermal separation may or may
not be met, based on heating controls and the presence of a fixed heating system.
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4.3.5 Porches/entrance lobbies

The DEAP manual defines scenarios in which porches are included or excluded in dwelling floor area.

Example 1: Entrance lobby with no internal door

Figure 4.15 - Porch with no internal door

Plan of dwelling with porch: porch not separated from dwelling

No internal door

Front door

If a porch is not separated from the dwelling by an internal
door, as shown in the following diagram, it is included in the
total floor area of the BER assessment even if there are no
fixed heating devices in the porch.

Unheated entrance lobby, separated from dwelling by internal door:
entrance lobby inside the line of the external wall

Internal door

| ]

Front door

Example 2 : Unheated entrance lobby with internal door, within line of dwelling

Figure 4.16 - Porch within line if dwelling and with an internal door

The entrance lobby is unheated and is separated from the
rest of the dwelling by an internal door. This entrance
lobby is, however, within the line of the building
envelope. In DEAP this type of entrance lobby is always
included in the assessment.

Unheated porch, separated from dwelling by internal door:

Internal door

Front door

Example 3: Unheated entrance lobby with internal door, beyond line of dwelling

Figure 4.17 - Unheated porch outside line of dwelling, with an internal door

Here the porch is again unheated and separated from the
porch outside the line of the external wall dwelling by a door but this time the porch juts out
beyond the line of the wall.

In this case the porch is always excluded from the
assessment.

Example 4: Unheated entrance lobby with internal door, in a corner

49




Figure 4.18 - Porch in a corner

External door

Porch

Internal door

Main dwelling

In this case, the porch is in a “corner” of the dwelling, is
unheated and is separated from the dwelling by a door.
This entrance lobby is within the line of the building
envelope. In DEAP this type of entrance lobby is included
in the assessment.

Example 5: Unheated entrance lobby with internal door, partially within the line of the external wall

Figure 4.19 - Porch partially within line of external wall

Internal door

— —

In this case, as part of the porch is within the
line of the building envelope, it is included
in the assessment.

Porch

e — |

External door
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5.Ventilation

This section details a range of examples and guidance to supplement the ventilation sections in the DEAP Manual. It
focusses on openings, draught stripping, sheltered sides, pressure testing and mechanical ventilation.

5.1 Ventilation openings

5.1.1 Chimneys in dwellings without secondary heaters
When a dwelling has a chimney or chimneys entered in DEAP, the dwelling will generally have secondary space
heating entered in the DEAP assessment. This secondary space heater may or may not be the open fire associated
with the chimney, subject to guidance in DEAP Appendix A. The following are sample scenarios where the open fire
would not be considered as secondary heating:

e Another heat source is the secondary space heater (subject to guidance in DEAP Appendix A);

e The hearth below the chimney is not capable of supporting an open fire (the chimney is still counted in this case,
but the actual fireplace cannot be used as a heat source);

e There are several open fireplaces in the dwelling and, based on guidance in Appendix A, these are chosen as the
main space heating system.

Apart from these cases, it is likely that a dwelling with one or more chimneys would have an open fire selected as
secondary space heating. In cases where the open fire is not considered the primary or secondary space heating
system in DEAP, the chimney associated with the open fire will still contribute 40 m3/h to the ventilation of the
dwelling in DEAP. For that reason, the chimney associated with an open fire must always be accounted for in the
Ventilation section in DEAP unless the chimney is permanently blocked.

5.1.2 Common flue types on domestic heating appliances
An open flue is (usually) a vertical duct up to 200mm in diameter. It is considered as open because it takes the air
required for combustion from the room in which the appliance is situated. Independent oil/gas boilers typically no
longer use open flues although they can be seen on an old boiler (30+ years) in an existing dwelling.

Many modern stoves use an open flue. In the stove shown,
combustion air is drawn into the stove from the room through
a controllable vent. The combustion products — CO,, water
vapour, smoke particles and other gases — are removed through
the vertical duct — the open flue - rising from the top of the
stove. If the stove is in a fireplace, the flue will continue upwards
through the chimney, but an open-flued stove can be located
elsewhere in a dwelling with the flue passing up through the
roof to expel the combustion products to the outside.

An open fire would normally have an associated chimney in
DEAP. A chimney is specified if the open diameter of the flue is
200mm or more.
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Modern boilers tend to have room-sealed flues. This means that
the combustion air is taken from outside the dwelling (and the
combustion products are expelled to outside the dwelling) so
that the boiler is, in effect, sealed off from the air in the room in
which it is located. This reduces the ventilation heat loss in the
dwelling.

A balanced flue is an example of a room-sealed flue. In a
balanced flue the intake and exhaust ducts are concentric as
shown.

To ensure that there was a plentiful supply of air for combustion
early balanced flues (from ca. 1980) tended to be quite large (up
to 30 cm in diameter) with a rectangular cross-section. Modern
balanced flues use a fan to ensure a continuous supply of
combustion air. As a result, the diameter of the balanced flue in
a modern boiler has reduced: it is usually less than 150 mm in
diameter and the flue has a concentric circular cross-section as
shown.

Balanced flues are increasingly common on stoves as they are
necessary in houses with good air tightness levels and/or
balanced whole house mechanical ventilation systems. In either
situation, drawing air from the dwelling for combustion would
impact on airtightness, so a balanced flue is used.

Wall

Airin

Jﬂ—l

Boiler

Exhaust gases out <((jmmmm

Note that permanent air supply vents in the same room as chimneys, open flues or fixed flueless appliances should
not be counted in the DEAP ventilation section. The chimney, flue or fixed flueless appliance are reflected in the room
by room survey. This air supply is accounted for when the chimney, flue or flueless appliance is entered in DEAP.
However, intermittent fans and permanent air vents in the same room as a balanced or room sealed flued appliance

must be accounted for as normal, subject to the rules in DEAP Manual Section 2.2.

5.1.3 Intermittent fans and passive vents

DEAP Manual Section 2.2 details different types of intermittent fans and passive vents, including controllable vents

to be excluded from the DEAP assessment. Several examples are shown below

Non-controllable wall vent (counted in DEAP subject to DEAP 2.2):
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Controllable/closable wall vent (ignored in DEAP subject to DEAP 2.2):

Controllable/closable window vent (ignored in DEAP subject to DEAP 2.2):

Window vent closed:

Some rooflight windows give the option of background ventilation through use of the opening handle. A
this is closable it should not be counted as a background vent in DEAP:

Roof window vent open Roof window vent closed

Permanent wall vents should also be ignored when located in a room containing chimneys, flues and fixed
flueless gas fires. For example, in a dwelling with a flueless gas fire and associated permanent wall vents in
the same room, the applicable ventilation rate is already calculated by DEAP.
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Mechanical extractor fan (cooker hood) counted as an intermittent fan in DEAP:

Bathroom mechanical extractor exhaust counted as an intermittent fan in DEAP:

Audit example

Assessor entered 7 intermittent fans and passive vents in DEAP.

There were 2 permanent vents, 3 extract fans and 3 closable vents recorded on site.

The permanent vent in the living area is accounted for by the chimney.

The closable vents should not be recorded in DEAP.

Therefore, the entry in DEAP should be 4 intermittent fans and passive vents in the dwelling.

5.2 Draught stripping

Where an air pressure test has not been carried out, typically in existing dwellings, uncontrolled air infiltration heat
losses are estimated by the DEAP software based on,

e  structure type,
e presence of a suspended wooden ground floor and
e the percentage of windows and doors draught stripped.

The screenshot in Figure 5.1 shows typical DEAP entries for a dwelling where air pressure testing has not been carried
out.
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Figure 5.1 - Attic hatches in DEAP

INFILTRATION DUE TO OPENINGS STRUCTURAL AIR TIGHTNESS VENTILATION METHOD

Structure Type s there & suspended wooden ground fioor?

[[] 15 there an air-permeanility test resurt Masonry +  No -

Number of Sides Sheltered *
2
T Attic Hatches (® ADD ATTIC HATCH
Mumber ~ Room Type Description
Attic Hatch - Draugnt Stripped 0 o
Attic Hatch - Mot Draught Stripped 0 o

In DEAP 4, the draught stripping of the windows and doors in the dwelling is accounted for when entering the
window and door information. DEAP 4 uses this data — and the information entered for attic hatches, as shown above
- to calculate the percentage of draught stripping in the dwelling.

Figure 5.2 - Draught stripping of window openings

Edit Window
Q, Product Details & Survey Details
Number of items * som
U-Value 2
1 None ¥ Description
Glazing Double-glazed, argon filled
(low-E, en = 0.15, hard coat)
) Area[md * Orientstion ™ Owvershading *
Frame Wood/PVC
2 East v Average or Unknown -
Gap 12mm
Frame Factor 0.7 Blinds Curtains Type Number of Openings * Number of Draught-
Solar 0.72 NA - Jz2 2 %
Transmittance

D Roof Window

[; VIEW DETAILS IN LIBRARY

Common Errors - Percentage draught stripping
Errors typically identified during BER audits are as follows:

e Error 1: Draught stripping not adequately recorded in the site visit notes. To enable the calculation of draught
stripping percentage, a record should be kept on an opening by opening basis. The DEAP Survey Form template
provides a column to record the draught stripping status of openings and this can be used as the record. Other
methods include recording the draught stripping next to each opening on the sketch/plan or using a bespoke
list specifically for draught stripping.

e Error 2: Misinterpretation of the type of opening that should be considered for draught stripping:

o Windows with no opening sections incorrectly included. As per the DEAP manual extract above, only
windows with openable sections are considered. Windows without openable sections are not considered.

o Loft hatches incorrectly omitted. Attic hatches are included in the draught stripping calculation. This can
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have a significant impact on the energy value calculated by DEAP if there are multiple attic access points, e.g.
in a room-in-roof type construction where there may be several access doors provided to crawl spaces. Attic
hatches are entered directly into the Ventilation > Structural Air Tightness section of DEAP 4.

e Error 3: Entrance doors, e.g. front door and or back doors, not considered for draught stripping.

Entrance doors are included in the draught-stripping calculation.

5.2.2 Opening Types: examples
The images in the table below show typical openings found in dwellings. The total number of openable sections to
be assessed for draught stripping is identified in each case.

Table 5 - Opening types: examples

Description Total number of openable sections
considered for draught stripping.

uPVC double glazed door with side
windows.

uPVC double glazed window. | 2
Upper right and lower right
sections are openable.
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Wood fully glazed door.

uPVC patio doors. Both sides
openable.

Loft hatch with fold down ladder
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uPVC wrap around window.
Openable sections to left and right
sides.

Wood single glazed window.
Openable sections to top right and
top left.

Access door to crawl space (room-
in-roof)
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Metal frame double glazed | 0
window. No openable sections.

5.2.3 Identification of draught stripping

After the number of openable sections has been identified, a record must be made of whether the openable section
is draught stripped or not.

Examples of openings with and without draught stripping are shown in the table below.

Table 6 - Draught-stripping: examples

Example of single glazed wood window without draught
stripping.
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Example of uPVC door with draught stripping (grey

coloured strip).

If an openable section is only partially draught stripped, it should be assigned as not draught stripped. An incomplete

length of draught stripping would not create a seal to the openable section.

5.3 Sheltered sides

The DEAP Manual describes the conditions for deciding whether a side of a dwelling is sheltered by adjacent obstacles
such as neighbouring buildings. It details how high, wide and near to the dwelling the obstacle(s) must be for that
side to be sheltered. The guidance below focuses on the requirements of object width for sheltered sides. All objects
in the following examples are assumed to meet the height and distance requirements for sheltered sides as detailed
in the DEAP Manual. The importance of the position of the obstacle relative to the dwelling is highlighted in Figure
5.3.In the diagram, the red lines indicate the obstacle subtends to the midpoint of the side of the dwelling within the

central 90°. Anything outside the grey lines is ignored.

Figure 5.3 - Shelter angle

(a)

Obstacle

Dwelling

Obstacle

Dwelling
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Two partially sheltered sides should be counted as one sheltered side. Architectural planting does not count as shelter
unless it actually exists (even though shown as mature trees on drawings). If a tree of sufficient height and width is
present it is considered as potentially sheltering the house, whether the tree has leaves or not.

Any party wall should be counted as a sheltered side once it meets the criteria above. The relevant base level for a
sheltering obstacle starts at the base level of the dwelling being assessed. For example, a top floor apartment can
only be sheltered by obstacles higher than the lowest floor of the apartment and obstacle height below that is
ignored.

Obstacles can also be “combined” if they are close enough and wide enough but not tall enough. For example,
consider a two-storey detached house with the upstairs ceiling at a height of 5.5 metres. The house is surrounded by
a 3-metre tall hedge that is 4 metres from the house.

Figure 5.4 - Combining sheltered sides example

: 4m ~ Hedge
Side 4 :

: Side 1
© Side 3
: House

Side 2

If two sides are taken together, the combined hedge height is 6 metres which is tall enough as it is greater than the
dwelling height. So, sides 1 and 2 count as a single sheltered side, as do sides 3 and 4. In total the house has 2 sheltered
sides in DEAP.

5.4 Pressure testing for TGD L compliance and DEAP

5.4.1 Building Regulation PartL 2019
Sections 1.3.4 and 1.5.4 of TGD L 2019 outline the requirements for air permeability pressure testing of new dwellings.

Air pressure testing should be carried out on all dwellings on all development sites including single dwelling
developments to show attainment of the backstop value of 5 m3/hr/m2,

The result of the air pressure test is divided by 20 to obtain the air changes per hour (ac/h) value to be entered in
DEAP.

Individuals may, for example, demonstrate competence to carry out permeability tests on dwellings by being
registered under the NSAIl's Air Tightness Tester's Scheme. Additionally, individuals and organisations may
demonstrate competence by being accredited to carry out tests to IS EN 9972:2015 (Supersedes IS EN 13829) by the
Irish National Accreditation Board (INAB) or any other bodies capable of providing accreditation to ISO/IEC 17025.

Additional guidance on testing procedure is given in:

e Sections 2 to 4 of the BSRIA Guide “Airtightness testing for new dwellings”
e  CIBSE Technical Manual TM 23 “Testing Buildings for Air leakage”
e ATTMA Technical standards
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Air tightness test results for new-provisional BER assessments under Part L 2019

For provisional ratings, the dwelling won't be completed at the time of the BER assessment, so there will be no
permeability test result available for the dwelling.

e Air pressure testing is required on all dwellings within the development
o Non-default can be made via a permeability test for a similar building with all the following
= Same builder/developer
= Same structure type (timber frame / masonry / ICF)
= Same dwelling type
= Same floor area

Assessors should verify the pressure test result relate to building area and that the building elements are appropriate
for the new building type.

e Default of 0.25ac/h may be used in DEAP for provisional dwellings without balanced mechanical ventilation
proposed (CIBSE TM 23 best practice)

e Default of 0.15ac/h may be used in DEAP for provisional dwellings with balanced mechanical ventilation
proposed

NB Any figures entered in the provisional BER must be replaced with an actual permeability test result for the
dwelling (or development sample regime) when publishing the final BER for the dwelling.

5.4.2 Building Regulation PartL 2011

Section 1.5.4 of TGD L 2011 outlines the requirements for .air permeability pressure testing of new dwellings. It details
that air permeability testing does not need to be carried out on every single new dwelling, but must be tested in
accordance with the sample regime defined in Table 4 of TGD L.

Table 7: TGD L 2011 extract

Table 4 Number of pressure tests
per dwelling type
Number of units Number of tests
1to 4 One test
Greater than 4, but equal to or Two tests
less than 40
Greater than 40, but equal to At least 5%

or less than 100
More than 100

(a) where the first five tests At least 2% (for dwellings in
achieve the design air excess of first 100 units)
permeability

(b) where one or more of first | At least 5% of units, until 5
five tests do not achieve successful consecutive tests
the design air permeability | are achieved, 2% thereafter

TGD L also details that a dwelling tested according to the sample regime in Table 4 of TGD L should achieve a
permeability test result of 7m3/m?/hr.

If the permeability test is not carried out on the actual dwelling, or dwelling(s) of the same type, subject to the sample
regime above, then “No” must be answered to “Has an air permeability test been carried out” when assessing the
dwelling in DEAP. DEAP then assumes a default air leakage for the dwelling.
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Key points:

® Inthe case of 2011 TGD L, the backstop is 7m3*/m?/hr.

e Where an Assessor has copies of pressure test results for building type, but not specific for the dwelling, which
are greater than the backstop in TGD L and complying with minimum rate of testing in TGD L, the maximum air
pressure test is used for the building type.

e Where an Assessor has copies of pressure tests for building type, but not specific for the dwelling, which are less
than the backstop in TGD L and complying with minimum rate of testing in TGD L, they can use the backstop.

e Where an Assessor has copies of pressure test results specific for the dwelling, the pressure test results must be
used.

Table 8 - Air pressure test examples

Scenario TGDL DEAP: “Has an air DEAP: “Adjusted result of air
conformance permeability test permeability test [ac/h]”
been carried out?”

2 houses in a development No No n/aas these dwellings do not have a test

with no permeability test result available.

carried out on any dwelling by

the developer

2 houses in a development. Yes on one house. Yes on one house. Tested house has test result of 6m3/(h.m?).

They are not of the same type. | No on the other No on the other Divide by 20 to get 0.3 ac/h on that house.

Only one house has a

permeability test result n/a on the other house as no result

available and achieves available

6m’/(h.m%)

2 houses in a development . Yes to both Yes to both Tested house has test result of 6 m3/(h.m2).

They are of the same type. Divide by 20 to get 0.3 ac/h on that house.

Only one house has a

permeability test performed Other house has test results for same type

and achieves 6m3/(h.m?) and sample regime applies, results are
below backstop so backstop of 7m*/(h-m?)
can be used.
Divide by 20 to get 0.35 ac/h on that house.

9 houses in a development . Yes to One Yes to all 9 houses 0.3 ac/h on the house which actually

They are of the same type. 2 No to Others— achieved 6m?/(h-m?).

houses have a permeability Remedial work

test performed and achieve: should be carried 0.5 ac/h on the remaining 8 houses

1) 6 m3/(h-m?) out in compliance

210 m*/(h-m?) with regulations

Any test results used in the above scenario must be from accredited air tightness testers as discussed below.
Otherwise, those results are not acceptable.

In general, for BER Assessments, SEAI encourages BER Assessors to use non-default certified test data wherever
possible. This non-default data must be properly certified and substantiated. Where actual air permeability test results
are identified in a BER assessment audit, SEAl may look for supporting evidence that the permeability test results are
available and that the test was carried out by an individual or organisation competent to do so.

Individuals may, for example demonstrate competence to carry out permeability tests on dwellings by being
registered under the NSAl's Air Tightness Tester's Scheme. Additionally, individuals and organisations may
demonstrate competence by being accredited to carry out tests to IS EN 9972:2015 (Supersedes IS EN 13829) by the
Irish National Accreditation Board (INAB) or any other bodies capable of providing accreditation to ISO/IEC 17025.

For developments with three dwellings or less, the conditions outlined in TGD L 1.5.4.8 may be used to demonstrate
air-tightness compliance to the Building Regulations requirements. In this case, if a dwelling of the same type was
built by the same builder in the preceding 12 months and if that original dwelling achieved a permeability test result
<= 7m3/m?/hr, then the current dwelling would be deemed to be compliant to the Part L air permeability
requirements. In this case, an air permeability test would not be required on the actual dwelling. In the BER
assessment of the actual dwelling, the permeability test result is set to 7m3/m?/hr or 0.35ac/h in DEAP.

Additional guidance on testing procedure is given in:
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e Sections 2 to 4 of the BSRIA Guide “Airtightness testing for new dwellings”
e  CIBSE Technical Manual TM 23 “Testing Buildings for Air leakage”
e ATTMA Technical standards

Air tightness test results for new-provisional BER assessments under Part L 2011
For provisional ratings, the dwelling won't be completed at the time of the BER assessment, so there will be no
permeability test result available for the dwelling.

o Ifair pressure testing is not proposed on all dwellings within the development
o Default of 0.35 ac/h (adjusted permeability test result to be used in DEAP) for dwellings where pressure test
is not proposed.
e If air pressure testing is proposed on all dwellings within the development
o Non-default can be made via a permeability test for a similar building with all the following
= Same builder/developer
= Same structure type (timber frame / masonry / ICF)
= Same dwelling type
= Same floorarea

Assessors should verify the pressure test result relate to building area and that the building elements are appropriate
for the new building type.

o Default of 0.25ac/h may be used in DEAP for provisional dwellings without balanced mechanical ventilation
proposed (CIBSE TM 23 best practice)

e Default of 0.15ac/h may be used in DEAP for provisional dwellings with balanced mechanical ventilation
proposed

NB Any figures entered in the provisional BER must be replaced with an actual permeability test result for the
dwelling (or development sample regime) when publishing the final BER for the dwelling.

5.4.3 Airtightness report
Relevant standards and minimum information required in air tightness test reports are detailed in TGD L Section 1.5.4.
Also, as detailed in the DEAP Manual, the pressurisation test must be: “completed in accordance with IS EN 13829 by
an individual or organisation competent to do so (NSA/ or INAB accreditation for example). "

Note that the test standard IS EN 13829:2000 is now superseded by I.S. EN ISO 9972:2015. The list of NSAl accredited
air tightness testers is here.

Air tightness test equipment calibration expiry

If the air tightness test certificate shows the calibration due date of the air tightness test equipment, and if that date
was expired at the time the test was carried out then either:

a) Avalid revised test must be provided, or
b) Written clarification from an NSAI (or equivalent) accredited air tightness tester must be obtained and held on
file by the BER Assessor as to the acceptability of the original result.

5.5 Mechanical ventilation

Non-default values for mechanical ventilation are taken from SAP Appendix Q’s Product Characteristics Database
(PCDB) and generally will result in lower calculated energy usage in DEAP than use of defaults. In addition, use of
mechanical ventilation in a house with poor (or no) air tightness test results will likely result in an increase in energy
usage due to increased air flow and extra electricity drawn by the ventilation fans.

When selecting a ventilation unit from the PCDB, first select the category (as shown in Figure 5.5), followed by brand,
model and model qualifier for the unit being assessed.
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Figure 5.5 - PCDB Ventilation selection

Mechanical

ventilation

Search for 'Mechanical ventilation’ listed within the Product Characteristics
Database (PCDB)

Category Select v
Brand name Centralised mechanical extract ventilation
ntact us Balanced whole-house mechanical ventilation with heat recovery
Model name Balanced whole-house mechanical ventilation without heat recovery
Decentralised MEV
Model qualifier Semi-rigid MVHR duct

Then, identify the kitchen, and number of wet rooms with extract vents (n=3 in this case) as per Figure 5.6. Where
ducting does not match the tested type, DEAP defaults must be used. Some semi-rigid ducting systems are
“equivalent” to rigid ducting on the PCDB. Use data from the year applicable to the date of the supply/install of the
MVHR system in the house being assessed. For example, systems up to and including 2011 use the 2009 data in this
case. Systems from 2012 onwards use 2012 data. If the date of supply/install is unknown, assume the system is the
same age as the dwelling. The “in-use” factors shown on the PCDB do not apply for DEAP.

Figure 5.6 - Sample MVHR unit on PCDB

00007 Normal

Centralised MEV and MVHR
systems

Model name Model qualifier

Sysiem type balanced whole-house mechanical ventilation with heat recovery |

Duct type
Minimum duct size 125 mm diameter or 204 x B0 rectangular or larger
Original manufacturer name  PREGEHIENIERET]

Current manufacturer name Yent Axia Ltd

SFP (Wilis) Efficiency (%) SFP (W/lis)
[2009) [2009) [2012]

Efficiency (%)
[2012]

n=1 0.94 B9% 096 90%
n=2 092 a0 [.96 90%
n=3 0.89 B9% 099 BE%
n=4 092 B8% -
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Figure 5.7 - Entering data for the above unit in DEAP if installed in 2012 or later

@ INFILTRATION DUE TO OPENINGS STRUCTURAL AIR TIGHTNESS VENTILATION METHOD
Method Specific Fan Power [W/Tl/s1 Heat Exchanger Efficiency..
Balanced whole-house mechanical ventilation with heat recovery = 0.99 86 Exhaust A
Manufacturer Model Hew many wetrooms (including kitchen)? s the ventilztion ducting fiexible/rigid/both?
Went Axia HRE 350 Kitchen + 3 wetrooms. Rigid ducting.

[] extemal uninsulated Ducting

D ® & s B
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6. Fabric

This section focusses on relevant guidance and examples for planar fabric heat loss. It also discusses the approach to
non-default thermal bridging entry in DEAP.

6.1 Fabric defaults and non-defaults

6.1.1 U-value defaults in existing dwellings
As per Table S2 in the DEAP manual, the default U-values for existing dwellings for dwellings constructed on or after
1978 (age band F onward) are based on Building Regulations made available from 1976 onwards. Defaults for age
bands prior to this generally assume insulation is not present. However, non-default U-values must be calculated
when the Assessor has evidence of the construction or makeup of the exposed element (as detailed in the DEAP
Survey Guide). This is particularly important where:

e The actual U-value is less than the relevant default U-value.

e The actual U-value exceeds relevant default U-value. An example of this would be an uninsulated stud partition
wall between a more recently constructed apartment and an unheated corridor. Rather than containing
insulation, the partition may consist of plaster (internal and external), sheathing ply and air gaps between studs.

As can be seen from the tables of Appendix S in the DEAP manual, the dwelling age band can have a significant
bearing on the default U-value. Consequently, it is important that the guidance in the DEAP Survey Guide is followed
when determining the dwelling (or extension) age band.

It is preferable to use legal documents (e.g. commencement notice; planning notices):

e  Check with Local Authority or www.pleanala.ie
e http:/map.gechive.ie/mapviewer.html shows maps from 2005, 2000, 1995

If legal documents are not available, use evidence from at least 2 of:

o Stylistic evidence - e.g. check for similar on Irish section of Tabula:
http://webtool.building-typology.eu *
e Plates on dwelling or development showing year of construction
e Age on electricity meter
e Year of glazing printed between panes or on concealed edge of frame. Open the window/door to check.
e Homeowner knowledge - retain this in writing

If evidence conflicts, err on the side of caution by selecting the “older” option.

6.1.2 Non-default U-values in DEAP assessments
The DEAP manual (Section 3) and the DEAP Survey Guide detail how insulation in properties must be substantiated
and how supporting U-values are calculated. Non-default U-value calculations must be carried out to the relevant
standards to two decimal places and be based on thermal conductivities and thermal resistance values from
appropriately accredited sources such as detailed in Section 3.2 or Agrement certificates.

If a third party such as an insulation installer or architect provides the BER Assessor with a U-value for a building
element, the BER Assessor must ensure that any non-default U-value entered in a published BER assessment adheres
to the rules set out in the DEAP methodology and associated guidance. Therefore, the Assessor must retain the non-
default U-value calculation details with the BER records. A statement of the non-default U-value (without the
substantiation required for U-value entry normally required in DEAP) from the installer detailing the non-default U-
value is insufficient for the purposes of DEAP assessments.

4 Source: Energy Action Ltd.
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When calculating the U-value for a building element retrofitted with insulation, ensure that the U-value calculation is
based on guidance in the DEAP methodology. When calculating retrofitted building element U-values and using the
U-value of the original building element as a starting point (such as per the footnote to Table S3 in the DEAP manual),
the original building element U-value must be based on substantiated evidence as outlined in the DEAP methodology
and DEAP survey guide, or else on DEAP Appendix S defaults.

The document BR443 gives concise information on each relevant standard for U-value calculations. It is freely
available online. BR443 also details requirements and relevant default values for corrections® such as air gaps,
emissivities and wall ties. See TGD L A2.1 for more details on corrections. Non-default values for these corrections
must be sourced from certified data to relevant standards.

5 Note that corrections are not demonstrated in the simple examples in this section. Section 6 includes some examples
with corrections in U-value calculations.
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Example 1: drylining added to wall with non-default U-value calculations

A BER is required for an existing dwelling built in 1983. The walls have been retrofitted with drylining insulation.
An architect’s report is provided, detailing the original cavity wall makeup:

e 100mm concrete block inner leaf and 100mm concrete block outer leaf; Both “heavyweight”

e 100mm gap between inner and outer leaf partially-filled with 50mm of SD polystyrene insulation;
e 15mm external render;

e 5mm skim plaster internal finish.

Layer Thickness (mm)| Thermal conductivity (W/mK)| Thermal Resistance (W/m?2K)
External Surface| - - 0.04
Outer Render |15 1.00 015
Outer block 100 1.33 0.075
Air Cavity 50 - 0.18
Insulation 50 0.038 1.316
Inner Block 100 1.33 0.075
Plaster 5 0.18 0.028
Internal Surface | - - 0.13
Total Thermal Resistance (m?K/W) = 1.859
Original Wall U-value (W/m?K) = 0.54

The walls have been dry-lined with insulated plasterboard slabs:

e  50mm Phenolic foam (Certified thermal conductivity, A = 0.021 W/mK);
e 12.5mm plasterboard.

Thermal Conductivity values for common building materials and insulation materials above are sourced from
DEAP Table 12a and 12b as is allowed for in existing dwellings. The Total Thermal Resistance of the original wall
is then used to calculate the final U-value of the wall after dry-lining addition:®

Layer Thickness (mm) Thermal conductivity (W/mK) Thermal Resistance (m?K/W)
Original Wall | As above As above 1.859
Insulation 50 0.021 2.38
Plasterboard | 12.5 0.25 0.05
Total Thermal Resistance (m2K/W) = 4,289
Wall U-value (W/m?K) = 0.23

® As the assessor is not starting with a default U-value, and knows the thermal conductivity of the drylining,
there is no need to use DEAP Table S3b
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Example 2

A BER is required for an existing dwelling built in 1983 in which the walls have been retrofitted with
drylining insulation (same dry-lining as the previous example). While the architect details that the drylining
was added to the original wall, there is no additional information available on the original wall.

To calculate the U-value of the wall after dry-lining, the default U-value of the original wall is taken from
Table S3. For a cavity wall built in 1983 (age band G) this is 0.6 W/m?K which is equivalent to a Thermal
Resistance of 1.67m2K/W.”

Layer Thickness (mm) | Thermal conductivity (W/mK) | Thermal Resistance (m2K/W)
Original Wall | - - 1.67
Insulation 50 0.021 2.38
Plasterboard | 12.5 0.25 0.05
Total Thermal Resistance (m2K/W) = 4.1
Wall U-value (W/m?K) = 0.24

Plasterboard is not likely to have been used in buildings constructed before 1950. Therefore, for a building
originally constructed prior to 1950 - where age band A, B, or C applies - if plasterboard is present then it is
acceptable to assume that the plasterboard has been retrofitted.

On that basis the U value for “Plasterboard + Omm Insulation” from Table S3b can be used.

For all other Age Bands, drylining cannot be assumed to be additional to a wall (even with Omm insulation)
unless there is proof that the drylining has been retrofitted.

Example 3

In this case, the homeowner claims that 50mm dry-lining insulation was retrofitted to the original cavity
wall. The house was constructed in 1983 (age band G). No other evidence is available, and the assessor has
insufficient access to determine the makeup of the wall and internal insulation.

In this case, the evidence doesn’t support use of anything other than a default value from DEAP Table S3.
The U-value of the wall in DEAP is 0.6.

”While the assessor is starting with a default U-value, the thermal conductivity of the drylining is known,
so there is no need to use DEAP Table S3b

70



6.1.3 Documentary evidence for non-defaults where not accessible on site
The following table outlines the documentation required for different parameters for New-final, New-provisional and
Existing dwelling BERs, where those parameters are not accessible during the site survey.

Item

Insulation thickness

Table 9: Supporting non-defaults using documentation

New-final

As-built
drawings/specifications
signed off by the person
responsible for building
regulation compliance

New-provisional

Drawings/specifications
signed off by one of,

e developer
e engineer
e architect

Retrofit to existing

Invoices/ receipts (or DOW in
uniform insulation thickness
scenario) showing address

certified sources.

NB Don't use DEAP table
12b unless all other
avenues exhausted

certified sources
preferable. Otherwise use
DEAP table 12b

sign-off, e.g.: :
o client
« Architect;
- Engineer;
« Assigned Certifier
Conductivity of insulation | Agrement cert or other Agrement cert or other Agrement cert or other

certified sources preferable.
Otherwise use DEAP table
12b"

Construction of element

As built drawings or
specification

Drawings or specifications

Not needed for default U-
value. As built
drawings/specifications
needed to support non-
default U-values*

Conductivity of element
(e.g. Plaster, concrete)

CIBSE Guide A / DEAP
table 12A

CIBSE Guide A/ DEAP
table 12A

CIBSE /DEAP Table 12A
acceptable if calculating full
U-value

Area of element meeting
non-default

Survey used to verify as
built drawings or
specification

Drawings or specifications

Invoices/ receipts (or DOW in
uniform insulation thickness
scenario) showing address

For further guidance on this see the DEAP Survey Guide.

6.1.4 Wall U-value substantiation examples

The DEAP manual (Section 3) and Survey Guide detail how insulation properties are substantiated and how
supporting U-values are calculated. Examples of inadequate substantiation of non-default U-values are given in Table

1 U-value may be calculated for entire retrofitted element or add resistance of new insulation to the default resistance
of original building element (See DEAP Table S3 footnote) depending on level of availability of supporting

evidence.
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10. The procedures for Existing and New Final BER assessments require that BER Assessors carry out a full building
survey to collate and verify data for assessment before publishing the BER.

Table 10: U-value substantiation

Issue Non-Compliance detail Correct U-value detail

The thermal The insulation contractor certificate Either the NSAI cert number is incorrect or
conductivity value used | states a thermal conductivity of 0.033 the incorrect thermal conductivity has been
to calculate the U-value | W/mK and references NSAI certificate used in the U-value calculation. Considering
of the retrofitted wall is | 06/0168. The NSAI cert states a thermal | no further evidence is presented the correct
not the same as the conductivity of 0.035 W/mK. thermal conductivity of 0.035 W/mK from the
Agrement certificate NSAI certificate is used.

value.

A U-value of 0.29 W/m2K | No Assessor U-value calculation In the absence of acceptable documentary
has been entered in provided or evidence to specify the evidence, the U-value defaults to filled cavity
DEAP by the Assessor exact insulation type, thickness and value of 0.6 W/mZK (this reflects the

based on contractor certified evidence of thermal construction age of the dwelling).

input to the Declaration | conductivity. A contractor’s statement of

of Works form for cavity | U-value is not acceptable alone but must

fill insulation under the | be accompanied by full calculations.

Better Energy Homes

Scheme.
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6.1.5 Semi-exposed walls in existing dwellings
A semi-exposed wall is one that is adjacent to an unheated space. This affects the rate of heat loss through the wall -
i.e. the U-value - a fact accounted for by adding an extra thermal resistance.

The way this adjustment is made depends on the source of the U-value of the wall:

e Ifthe U-value of the semi-exposed wall is based on a default value for an exposed wall taken from DEAP Table S3,
then the “Wall is semi-exposed” option in DEAP is selected for existing dwellings;

e If the U-value of the wall is a non-default value, i.e. a value calculated by the Assessor, then the adjustment must
be calculated manually by the Assessor and the final value entered manually into DEAP. The Assessor must retain
a record of the supporting calculation. In this case, the Ru value can be taken from DEAP Appendix S6.1 or from
Tables A3/A4/A5 in TGD L. The Ru value is accounted for as detailed in DEAP Manual 3.3.

e Defaults can also be chosen for semi-exposed uninsulated walls between an apartment and an unheated
corridor, stairway or commercial unit as per DEAP Table S3a.

e DEAP Manual 3.3.6 can be used to derive a more accurate Ru value based on areas of internal and external
elements in the unheated space, the U-values of the unheated space’s external elements, and volume and air
changes in the unheated space.

More detail on semi-exposed walls in existing apartment dwellings:

As stated in the DEAP manual: "In buildings incorporating flats, where corridors and stairwells are heated, walls
between the flat and heated corridors/stairwells should be treated as non-heat loss walls (i.e. assuming the same
temperature on either side of the walls). Otherwise these walls are treated as elements adjacent to an unheated space
and their U-values should be calculated accordingly (see Section 3.3)."

In existing apartments with semi-exposed walls there are a number of options to choose from:

1. If using a non-default U value, calculate the U value of the wall in question and apply an Ru value based on TGD
L 2011 Table A4. Do not tick the "wall is semi exposed option" in DEAP in this case as you are overwriting the
default value with a non-default.

2. If using a default U value and using a default Ru value with one of the exposed wall types from DEAP table S3,
tick "wall is semi exposed". DEAP will automatically apply a default Ru value to the exposed wall. Note that Table
53 should only be used for walls between an apartment and unheated space when there is documentary
evidence to support the presence of insulation.

3. Ifusing a default and the wall is semi-exposed uninsulated block, choose one of the walls from Table S3a in DEAP
from the DEAP dropdown. This automatically applies a default Ru value to an uninsulated block wall between a
dwelling and a corridor.

6.1.6 Measuring roof insulation thickness
When measuring the depth of attic roof insulation, for example glass fibre/mineral wool quilt or blown insulation,
take care not to compress the insulation during measurement. As stated in the DEAP Survey Guide “Ensure insulation
depthis established by taking the average of a number of measurements (including insulation levels on attic hatches).

Figure 6.1: Measuring roof insulation thickness
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In certain cases, it will be necessary to enter the roof sections separately in DEAP as per the DEAP Survey Guide:
“Different U-values (e.g. significantly different depths or materials) must be treated as separate roofs in DEAP"2. For
example, the attic space may be insulated in a piecemeal fashion with different thicknesses in different sections and
areas:

Figure 6.2 - Different attic insulation depths

@ FLOORS ROOFS WALLS ROOMS DOORS WINDOWS GLOBAL FACTORS
m - i Area U-Value
Type ~ Description !Iphsilélkartleosl [mm] Age Band [m2] [W/m2K]
T_'ih:ij.,;ccf -Insulzied Insulated sections of Main roof 95.00 0400 10 (m]
f:':,hfd::cf “Insulzied Uninsulated sections of Main roo 10.00 2300 @ 0
‘ on Ceil a
0 Total Heat Loss Roof Area [m?] 105.00 ® ADD ROOF

For inaccessible sections of roof, the applicable default from Appendix S is applied if there is no other supporting
evidence on the insulation type/thickness used. Where a default is applied to some sections and non-defaults to
others, this is split into multiple roof sections in DEAP:

Figure 6.3 - Different attic insulation depths

@ FLOORS ROOFS WALLS ROOMS DOORS WINDOWS GLOBAL FACTORS
Q o Insulation Area U-Value
Type ~  Description Thickness [mm] Age Band m2 [W/m2K]
Flat Roof Mew Extension 2005-2009 9.30 ozse [ O
6 Flat Roof Pravious extension 1983-1993 6.70 040 O O
Pitched Roaf - Insulated P Gomn 1oan P . =
¢ on Cailng Insulated sections of Main roof 978-1982 95.00 0400 10 [m]
- ?,’T;ldﬂ-;””f Insuizted Uninsulated sections of Main roo 1978- 1982 10.00 230 @ O
Total Heat Loss Roof Area [m?] 121.00 (® ADD ROOF

& Bear in mind the tolerances allowed for in DEAP Appendix S4: “Where a specific floor, wall or roof area within a
dwelling represents less than 10% of the respective total floor, wall, or roof area of the dwelling, then the differences
in construction or U-value can be ignored, and the smaller area subsumed within the larger area.”
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6.1.7 Room-in-roof approximation for existing dwellings
The DEAP Manual Appendix S details the approximation option for a room-in-roof in existing dwellings. This includes
detail on the different measurement parameters and discusses scenarios in which the approximation is or is not
allowable. The diagrams in Figure 6.4 are examples of room-in-roof for which the approximation can be used. The
approximation is not allowable for new dwellings in DEAP.

Figure 6.4: Room-in-roof scenarios

‘ Roof room with
Basic roof room vaulted ceiling

EA
4 N £4 RS
27 M i .
2 ~ b N
[ 4 N
/ \ o R
L o
W ‘ | |

Roof room with ] Roof room with large
dormer windows dormer windows (chalet

style)

Where the room-in-roof has one or more dormer windows, the approximation can be used when the dormer structure
includes a flat or pitched roof and wall parts as well as window(s), as shown below. This is valid if the room is fully
contained within the roof and its floor is at eaves level or above as shown in Figure 6.5:

Figure 6.5: Room-in-roof scenarios: multiple dormer windows
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Where the upper storey included in the total floor area has walls (other than gable walls) which are exposed, this is
not a room-in-roof, and the room-in-roof approximation is not applicable. The walls and roofs of this upper storey are
entered separately in DEAP. An example of such a scenario would be a "storey and a half" dwelling and is shown in

Figure 6.6.
Figure 6.6: Room not fully within the roof

Room not fully within the roof
(upper storey extending below the eaves)

6.2 Additional fabric examples

This section covers a range of U-value calculation scenarios. Commercially available U-value calculators can be used
to carry out these calculations provided they adhere to the relevant standards.

6.2.1 Pitched roof U-value calculations

Extensive detail on U-value calculations is provided in EN6946, Appendix A of TGD L and BR443. BR443 Section 8 (U-
values for roofs) has a useful summary of the methods to be applied. The more common pitched roof scenarios are

detailed below.

Example 1: Pitched roof, insulated at ceiling, ventilated attic

Insulation is first laid between the joists to completely fill the
space between the joists. Another (continuous) layer of
insulation is then laid over the joists. The joists act as a
repeating thermal bridge through the first layer of insulation.
Heat flows through the timber joists more easily than it flows
through the insulation. In numerical terms, timber has a
higher thermal conductivity than the insulation. A thermal
bridge increases the rate of heat loss but in this case, it is an
unavoidable consequence of the roof structure. The second
layer of insulation is laid over the joists, so does not have
thermal bridges.

To calculate the U-value of this type of roof - or any structure
with one or more thermally-bridged layers - it is necessary to
account for the different heat-paths through the structure.
This is done using the Upper and Lower Resistance Method as
described in detail in Example A3 of TGD L. In this method the
upper and lower thermal resistances of the structure are
calculated and averaged to obtain the U-value of the roof.

A

\‘ = }?’/_ﬁafters

HEAT FLOW

250 mm thermal
insulation
(thermal
conductivit
0.04 W/mK)
with 100 mm
laid between
timber ceilin
joists and 150
mm over joists
with vapour
control layer,
where
appropriate

13 mm
plasterboard
ceiling

Source TGD L
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The following notes are relevant to this calculation:

e The internal and external surface thermal resistances are shown in Section 4.1 of BRE 443 and EN6946.

e The ventilated roof space thermal resistance, 0.20m?K/W, is taken from TGD L and is based on EN6946.

e The thermal conductivity values of construction materials can be taken from Table 12a of the DEAP manual
where certified data isn't available. For insulation materials, the values in Table 12b can be used for Existing
and New-Provisional BER Assessments when certified data is not available. For New-Final BER Assessments,
accredited test data must be used for insulation materials.

e The fractional area of thermal bridging can be calculated if the size and frequency of the timber joists are
known. Otherwise default values from Table A2 of TGD L can be used. The default value for a flat ceiling, i.e.
timber joists and insulation between the joists, is 9 % thermal bridging which is equivalent to a fractional area
of 0.09.

e Sections 4.9 and 8 of BRE 443 discuss minor corrections due to air gaps and outlines when those corrections
are required.

The U-value calculated by this method (U = 0.16 W/m?K) is entered in DEAP along with the corresponding heat loss
area, namely the area of the flat ceiling. The U-value calculation (using the BRE U-value calculator in this case) is
shown below.

As an aside, the U-value of a flat roof structure with thermal bridging - insulation between timber joists - is
calculated with the same method though without accounting for the ventilated roof space of the pitched roof.

Timberlambda from Table 12a.
Timber fraction defaulted from TGD L
Roof Type 2017 Table A2
[Pichedre 1o ceilng 5] /
Roof construchon [inside to outside)
S | Layer | Description | d [mm) | i, layer [:, b:ldgel fractlrxyrﬁ layer |FI bridg)
& Rsi 0.10
I I Plasterboard (lambda table 12a) 13 0.250 0.052
v |2 Wool/joists (wool lambda from cert) 100 0040 0130 (0900 2500 0769
™ 13 -»|Wool (lambda from cert] 1504 0.040 3750
4 Foof space [inc hles etc) R 0.200 0.200
Rse 0.04
Total thickness: 263+wm Resistance (upper/lower limit) 6.438 /6221
Air gaps 2] | oft Hatch 21
In laper number [2_ ¥ Loft hatch present
Comechion levet (+ 0 RS L ea: 1 Al =00014
ri L Recessed Light Fittings ﬂ
2 Frachion of area of roof
AU = 0.0000 with removed insulatior: AU = 0.0000
IE-:I]JS 0.159] I.5. EN IS0 6346 -
NB Round result to Insulation thickness NB Relevant
2 decimal places measured on site standard

Example 2: Pitched roof, insulated at rafter level, unventilated attic space with a flat ceiling

This example shows the calculation of the U-value of a pitched roof when the insulation is installed at rafter level.
The attic is not accessible by a fixed staircase so is not included in the Total Floor Area in DEAP. In this example,
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adapted from Appendix B of TGD L, the roof has 120 mm rafters with 120 mm phenolic foam insulation between
the rafters and 50 mm of the same insulation below the rafters as shown in the close-up of the sloping section. The
pitch of the roof is 30°. This is the angle ‘A’ in the diagram below.

Tiles or slates
on battens,
sarking felt and
rafters
Warm roof
50 mm space
ventilated air
space

Insulation
between and
below rafters

Insulation at rafter level

The structure is like the previous example, with several uniform layers and a thermally-bridged layer so the Upper
and Lower Resistance method is used. The Thermal Resistances are tabulated below:

Thermal Thermal Corrected
Thickness Thermal
Layer Conductivity | Resistance .
(m) Resistance
2
(W/mK) (m2K/W) (M2/W)
External Surface* - - 0.04 0.035
Insulation (between rafters) * 0.12 0.025 4.8 4157
Timber Rafters* 0.12 0.13 0.92 0.799
Sloping Insulation (below rafters) * 0.05 0.025 2 1.732
Roof Space - - 0.16 0.16
Plasterboard 0.0125 0.25 0.05 0.05
Internal Surface - - 0.10 0.10

Although the form of the calculation is the same as the previous calculation there are crucial differences:

e Even though the insulation is located on the slope of the roof, the area of the flat ceiling is used for heat loss
calculations in DEAP;

e The thermal resistance of each layer in the sloped section of the roof must be multiplied by the cosine of the
pitch of the roof as detailed in BRE 443 Section 8 (Insulation at rafter level - flat ceiling). In the table above
these layers are marked with an asterisk (*). In this example, the thermal resistance of these layers is multiplied
by the Cos (30°) = 0.866 to give the Corrected Thermal Resistance in the last column of the table;

e Following guidance in BRE 443 the thermal resistance of the roof void between slope and ceiling is taken as
0.16 m2K/W;

e The default percentage of thermal bridging is again taken from Table A2 of TGD and has a value of 8%.

e Theremainder of the calculation follows the method of upper and lower resistances to derive the total U-value.

Example 3: Pitched roof, insulated at rafter level, habitable attic space accessible by fixed staircase
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This differs from Example 2, as the attic space is included
in the assessment floor area. In this case the heat loss area
to be entered in DEAP is the area of the sloping roof and
the U-value calculation is for the sloping section. In this
example, a roof structure like Example 2 above is used,
namely, 120 mm rafters with 120 mm phenolic foam
insulation between the rafters and 50 mm of phenolic
foam insulation below the rafters. There is a plasterboard
finish. The slope is a thermally bridged structure, so the U-
value is calculated with the Upper and Lower Resistance

method.

Habitable room built into
attic insulated at rafter level

Habitable room
accessible by
fixed staircase

Thickness Thermal Thermal
Layer Conductivity | Resistance
m) (W/mK) (M2K/W)
External Surface - - 0.04
Insulation (between rafters) | 0.12 0.025 4.8
Timber Rafters 0.12 0.13 0.92
Sloping Insulation 0.05 0.025 2
(below rafters)
Plasterboard 0.0125 0.25 0.05
Internal Surface - - 0.10

The remainder of the calculation follows the method of the previous example with the Upper Resistance = 6.36
m2K/W and Lower Resistance = 5.78 m?K/W leading to a U-value of 0.16 W/m?K. The U-value is entered in DEAP
along with the area of the sloping roof. There is no Cosine multiplier applied to the thermal resistances as the

sloping area is the heat loss area in DEAP.

As before, the default percentage of thermal bridging is taken from Table A2 of TGD L and has a value for a sloped
ceiling of 8%. BRE 443 section 4.8 provides further detail on accounting for ventilated air gaps where present in the
sloping roof structure.
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Example 4: Room-in-roof, insulation follows the shape of the room

There are two ways to calculate heat loss for a room-in-roof

construction such as that shown in the diagram. Ventilated
. . . . spaces

(i) Room-in-roof approximation Room in roof

For Existing Dwellings, DEAP gives the option to

automatically calculate the total exposed area and default U- e R —

value of the room-in-roof's heat loss surfaces. The area LL\.I

approximates the total area of the heat loss roof and wall
sections of the room-in-roof as described in Appendix S of the
DEAP manual and Section 6.1.7 above. The Assessor must

account for the heat loss area of the ceiling of the storey Room in roof builtinto a
below separately (ceiling below exposed to the ventilated® pitched roof insulated at
crawl-spaces). ceiling level

(ii) Manual calculation

In cases where the Assessor can identify the levels of insulation on the room-in-roof and there are varying levels of
insulation (or in new dwellings), the Assessor must manually calculate the heat loss for each section of the room-
in-roof. The area approximation referenced above is not used in this case.

e Flat Ceiling Section of Room-in-roof: U-value calculated as per a standard pitched roof insulated at ceiling level
as per Example 1 above and entered in DEAP along with the area of flat ceiling.

e Sloped Ceiling Section of Room-in-roof: U-value calculated as per a standard sloped ceiling, as described in
Example 2 above and entered in DEAP along with the area of sloped ceiling.

e Knee Wall Section of Room-in-roof: U-value calculated as per a standard wall (e.g. use the Upper and Lower
Resistance method for an insulated timber stud knee-wall). A thermal resistance of Ru = 0.5 is added to the
knee-wall U-value as shown in Diagram A5 of TGD L. The U-value and the area of the knee walls are entered in
DEAP (walls section).

e Semi-exposed Ceiling of Room Below: U-value calculated as per a standard roof (Upper and Lower Resistance
method). A thermal resistance of Ru = 0.5 is added to the ceiling U-value as shown in Diagram A5 of TGD L
2011. The U-value and the area of the semi-exposed ceiling are entered in DEAP.

°In cases where the crawl space behind the knee wall is unventilated, the BER Helpdesk can provide additional
information for calculation of the U-values of the heat loss elements adjoining the crawl space.
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6.2.2 Wall insulation examples

Example 1: U-value calculation for a wall: sourcing thermal conductivity

This example details the U-value calculation for a wall using
the BRE U-value calculator. The sources of thermal |-

conductivity on each row are also identified. The wall in <+
question is based on a cavity wall from TGD L. U value
corrections are also shown in the calculation below.

T

19 mm external render

100 mm dense concrete
block outer leaf

Cavity Hrnin 40 mm
residual cavity)

100 mm thermal
insulation (thermal
conductivity 0.023 W/mK)

100 mm dense concrete
block inner leaf

13 mm lightweight plaster

/ HEAT FLOW
o i

Source TGD L

t:' ‘Wall construction [inside to outside)
é Layer | Description I d [mm) | 0. layer Ii. bridgel fraction l R layer
@ Rsi 013
| Plaster [Lambda DEAP 12a) 13 0.180 0.072
™ |2 Conc. block [Lambda DEAP 12a) 100 1.330 0.075
13 Insulation [Lambda 14B cert) 100 0.023 4.348
|4 Cavity unventilated 40 R 0.180 0.180
I |5 Conc. block [Lambda DEAP 12a) 100 A1)
™ [6_->|Ex rendeqCambda DEAP 1231 13 0.013
Rse 0.04
Total thickness: 372 mm  Resistance (upper/lower imit] 4.939
Air gaps Wall ties
In layer number |3_ ZJ In layer number [3_ ‘2] E‘
no
Comection level: & 0 Number per m 5
A 1 Cross-section (mn?] 4
2. of wall ties 17
2
AlJ = 0.0000 AU = 0.0021
1.5. EN IS0 69486

NB Sources
for Lambda
are shown
here
(Thermal
Conductivity

U=0. 2“[\0.2051

NB Round result to
2 decimal places

NB Relevant
standard

e. conductivi

NB Retain evidence supporting
calculation (e.g. thickness,

calculation

Example 2: Cavity wall retrofit insulation approach
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Visible evidence on
site of injection
holes on each heat

loss wall *
Assessor has no

invoice/
statement/DOW
advising type, area
or thickness of
insulation

No visible evidence
on site of retrofit
work *

Assessor can
measure thickness
of retrofit insulation
in cavity at meter
box

Assessor cannot
measure thickness
of insulation

Default U value
based on building
age from Table S3

of DEAP Manual

82

Assessor takes conductivity
from Table 12b of DEAP
Manual and thickness from
measurement on site and
calculates U value
accounting for insulation
thickness observed.

Default from Table
S3 of DEAP Manual
for filled cavity.




6.2.3 Detailed case study # 1: data entry for walls, roofs and floors

This case study details wall and floor survey, associated calculations and DEAP data entry. The floor area for each level
of the dwelling is needed to calculate both the total floor area and the dwelling volume in Building > Floors
regardless of whether a dwelling’s floor (or floors) loses heat. The assessment of a constructed dwelling also identifies
and measures the heat loss building elements. Non-heat loss areas (e.g. party walls, a floor or a ceiling wholly above
or below another dwelling, or walls backing onto a heated circulation space) are not heat loss elements in the DEAP
Building tab. The calculations shown below, as well as sketches, photos, survey forms and all other calculations as
related to a published BER must be kept on file by the Assessor as outlined in the Code of Practice.

The house being surveyed is a two-storey semi-detached house built in 1990. The main dwelling has an
unheated garage. A cavity wall with partial fill insulation as built, extends around the main dwelling and the outside
of the garage. The walls between the main dwelling and the garage are uninsulated solid walls. The floors of the main
dwelling are suspended. The garage floor is solid. The external walls, internal walls on ground and first floor and the
party wall are masonry walls with dense plaster. The dwelling has a flat ceiling insulated between the joists below a
pitched roof.

The extension to the rear was built in 2002. The extension age was determined from homeowner knowledge (retained
in writing) and the date stamp on the glazing in the extension. The extension is a sunroom and has a vaulted ceiling
insulated at rafter level, timber frame walls and a solid floor. There is a radiator with a TRV in the sunroom and it is
heated from the main heating system. See survey form and sketch in Figure 6.7 and Figure 6.8.

Thermal mass calculations for this dwelling are detailed in Section 6.3 of this document.
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Figure 6.7: Survey form for case study

Dwelling Type Age: Dwelling Age: Extension 1| Age:Extension 2 number of stories
[] detached house [ ] pre 1900 [ ] pre 1900 [ ] pre 1900 2
semi detached house [ ] 1900-1929 | ] 1900-1929 | ] 1900-1929 Type of Rating
[] end ofterrace [ ] 1930-1949  |] 1930-194a | ] 1930-1949 [ Jnew-final dwelling
[] mid terrace | ] 1950-1966 | | 1950-1966 | ] 1950-1966 [x]existing dwelling
[] ground floor apartment | ] 1967-1977 | ] 1967-1977 | | 1967-1977 Purpose of Rating
[ ] mid floor apartment | ] 1978-1982 | ]| 1978-1982 || 1978-1982 [ Inew: owner occupation
[] top-floer apartment [x] 1983-1993 | ] 1983-1903 | ] 1983-1992 [x]sale
[] basement apartment | ] 1994-1999  |] 1994-1999 | ] 1994-1999 [Jprivate letting
[] maisonette | ] 2000-2004  |x] 2000-2004 | ] 2000-2004 [ Jsocial housing letting
Fick dwelling tyoe that is | ] 2005 onwards | | 2005 onwards | | 2005 onwards [Jarant support
closest to sctual dwelling type :| no extension 1 :| no extension 2 Dothel
Wall construction Main Wall* Roof Construction: Main Dwelﬁng‘* Ground Floor Construction: Main Dwelﬁng*
[] stone wall thizknezs [mm) pitched - insulation btw joists Roof insulation [] solid [ ] no heatloss ground floor
[] solid brick iz wall semi exposed? [] pitched - insulation in rafters thickness (mmj  fibre[x] suspended: sealed [ | unsealed[ |
cavity Wall Insulation [] fiat- insulation integral warmcell[ | [ ] above unheated basement
[] solid concrete[x ] as built  bead [_| [] room in roof 150 EPS [ | [] heated basement
[ ] hollow block [ Jeavityfil  EPS[ ]| [ ] no heatloss roof [ Junknown  dense[ | [] other
[ ] timberframe [ Jexternalmin fibre[ ]| [ ] other Floor Insulation  Type of insulation (if any)
[ ]otherunknown[_Jinternal  dense [ thickness (mm) EPs [ ]
[only if any obsemsed) min fibre |:|
inzulation thickness if observable{mm) D none UI'IKI'ICIWHE dense D
Wall construction Wall Type 2* ‘Roof Construction: Roof Type 2 Ground Floor Construction: FIoor Type 2*
D o wall type 2 wall thickness [mm) D na heat lossTeektype 2 Roafinsulation D no heat loss extension floor type 2
[] stone iz wall semi exposed? [] pitched - insulation biwigists thickness (mm)  fibre || salid
[ ] =oiid brick Wall Insulation pitched - insulation in rafters warmeell [ | [] suspended: sealed[ | unsealed[ |
[] cavity asbuilt  bead [ | []flat-insulation integral EPS [ | [] above unheated basement
[] solid concrete] Jcavityfil ~ EPS [ [] room in roof [x]unknown  dense[ | [] other Garage
[ ] hollow block [ Jexternalmin fibre[ ]| [ ] other Floor Insulation  Type of insulation (if any)
timber frame [_|internal dense [ | thickness (mm) EPs [ ]
[ ]otheriunknown s,nroom Sunroom {onlyif anyabserved)  min fibre [
insulation thickness if abseruablemm| [ none unknown[x] dense [ ]
Wall construction Wall Type 3* Roof Construction: Roof Type 3* Ground Floor Construction: Floor Type 3*
D e wall type 3 wall thizknezs [mm) D no heat loss roof type 3 Roof insulation D no heatloss extension floor type 2
[] stone iz wall semi exposed? [] pitched - insulation btw joists thickness (mmj  fibre[_| salid
[] solid brick Wall Insulation [] pitched - insulation in rafters warmcell[ | [] suspended: sealed[ | unsealed[ |
[] cavity []ashbuilt  bead [ ]| []fat-insulation integral EPS [| [] above unheated hasement
[ ] solid concrete[ Jcavityfill |~ EPS [ ] [ ] room in roof [ Junknown  dense[ | [] other Sunroom
[] hollow block [ ]external min fibre[ | [ ] other Floor Insulation  Type of insulation (if any)
[] timber frame [ Jinternal dense [_| thickness (mm) EPs [ ]
[ ]etheriunknown [onlyif any observed)  min fibre [ ]
inzulaticn thickness if abzery able(mm)| [ ]nene unknown[x]| dense [ ]
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Figure 6.8: Sketch for case study

SUHRGOM FEAR ELEVATION

H—%
WL L=,
=TT —
~1 1
A e
Er ] = I
| ;:.1 //" z 1
= t [l
_E | !1,-—-' = T |
™ | I
(-1
= e 3 t I
EA f:::. fr
2 | HEdh [y
ol | &
| <
[~ YHHEATED | g A
[ 5erAse | L
1 =
ST |
| kN I \ . |
e AT
= By ut. 4 e
. L s
| ey e
e o
SROHD FLOSE PL&M
—
o "'\-».__\_.
- -\""-u,__\_\_\_q‘
_:!‘_.
&
M |
e r
' 1 i
— - .'
HMAINH OREELLTHYE SIBE ELEVATION

Dwelling Dimensions: As per Section 1 of the DEAP manual, dimensions, refer to the inner surfaces of the elements
bounding the dwelling. Thus, floor dimensions are obtained by measuring between the inner surfaces of the external
or party walls, disregarding the presence of any internal walls. As there is no insulation between the dwelling and
garage and the garage’s external wall is insulated and has similar U-values to the external walls of the dwelling, the
unheated garage is likely to reach the same or similar temperatures as the dwelling. Therefore, the garage is included
in the dwelling floor area as it is not thermally separated.

The dwelling dimensions are calculated as follows:
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Ground Floor

Main dwelling (8x8) = 64m? with ceiling height 2.4m
Extension (4'°%3) = 12m? with average ceiling height 3m
Total ground floor = 76m? with average ceiling height 2.49m.

First Floor is the same area as the main dwelling ground floor of 64m? and has a ceiling height of (2.4+0.25) =
2.65m. The 0.25m floor thickness default is taken from Section S4 of the DEAP manual.

Floor Area: Section 1 of the DEAP Manual describes the areas of a dwelling which should and should not be
accounted for under the dimensions tab in DEAP as part of the total dwelling floor area. It is critical that these areas
are accounted for correctly in BER assessments. The floor area under the dimensions tab has a direct bearing on the
BER result (expressed in kWh of primary energy per m? of floor area per year).

The calculations for the floors as detailed in the survey form are as follows:

1.

Main Dwelling suspended floor (does not include garage floor): Figure 6.9:
Floor type = Ground Floor — Suspended;

Area (A) = (3x8) +(5x5) =49m?%;

Exposed perimeter (P)= 5(front)+3(side)+5(back)= 13m.

Main Dwelling solid-garage floor (included in floor area): Figure 6.10:
A =5x3=15m?%
P=3+5=8m.

Extension solid — Sunroom: Figure 6.11.
A=4x3=12m?
P=4+3+4 (there is no extension on the neighbouring dwelling) = 11m.

Main dwelling 1*t floor: Figure 6.12:
Floor type = Non Heat Loss Floor;
Area = 64m?>.

Using these calculations and the DEAP Survey Form, the DEAP entries are as shown below.

1°The extension is measured from the internal wall line of the original dwelling (4 meters in this case) as anything
beyond that line would not be part of the dwelling floor/roof/wall area if the extension was not present.
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Figure 6.9 - Main dwelling floor

Edit Floor
Floor Location ™ Floor Type * AgeBand ¥
Storey 1 A Ground Floor - Suspended hd 1983 -1993 hd
Description Arez m3 ¥
Main dwelling 49

Exposed Perimeter [m] *

13

l:l Underfloor Heating

l:l Room in Roof

UVizlue (W/m2H]

0.48

Figure 6.10 - Garage floor

Add Floor
Floor Location ™ Floor Type * Age Band ¥
Storey 1 hd Ground Floor - Salid A 1983 - 1993 A
Description Arez [md "
Main Dwelling - Garage 15

&

Exposed Perimeter [ml

8

D Underfloor Heating

U-Value [W/m] *
0.64

D Room in Roof
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Figure 6.11 - Sunroom floor

Add Floor
Floor Location * Floor Type * Age Band *
Storey 1 hd Ground Floor - Solid A 2000 - 2004 A
Description Arez mA Y
Extension - sunroom 12

Exposed Perimeter [m] *

11

D Underfloor Heating D Room in Roof

Uvalue [W/maK]

0.52

Figure 6.12 - First floor

Edit Floor
Floor Location ™ Floor Type * Age Band ¥
Storey 2 v Mon-Heat Loss Floor v 1983 -1993 v
Description Arez [mA "
1st floor &4

[[] underfioor Heating [] roomin Roof

Floor will be used to calculate dwelling dimensions,

not heat loss. All floors are included in the total floor
area. Floors with U-Value OW/m2K have no heat loss.

CANCEL SAVE
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Wall Area: There are two external wall types as identified on the survey sheet calculated as follows:

Cavity Wall-Main Dwelling Timber Frame-Extension
Gross Wall Area’ | ([8+8+8]1x[24+265])- ([4+4+3]x26)+(05x3x%x0.8)
12

([3x261+[0.5x3x0.8])m? =11%2.6+12=29.8m?

=24%*505-78-12=1122m?

Opes 18.9m? 9.46m?

Net Wall Area 93.3 20.34

The above areas are entered in DEAP as follows:

Figure 6.13 - Wall entry

FLOORS ROOFS WALLS ROOMS DOORS WINDOWS GLOBAL FACTORS

Wall is Include in X
Type ~ Description semi- compliance  Age Band Areza L \f‘alge

exposed  check [m"] [W/m=K]
300mm Cavity Main dwelling No Mo 1983 - 19583 53.30 0.600 |—|:| ﬁ
Timber Frame Sunroom Extension No Mo 2000 - 2004 2034 0.550 |—|:| ﬁ
Total Heat Loss Wall Area [m?] 113.64 (® ADD WALL

Roof Area:There are two roof types as identified on the survey sheet calculated:

e  Pitched Roof - Insulated on Ceiling - Main Dwelling with 150mm insulation (8x8) = 64m?
e Pitched Roof - Insulated on Rafter - Sunroom Extension with insulation unknown,
(1.7(slope)*2(no. of slopes) *4(length)) = 13.6m?

The above areas are entered in DEAP as follows:

"' Cavity heat loss wall area is the total main dwelling wall area (party wall area is not included) minus the area of wall
to the sunroom as the sunroom is within the dwelling envelope.

12 Top of sunroom gable wall (triangle shaded in red in the sketch above).

13 Main dwelling opes have been calculated by the Assessor as 18.9m2. Extension opes have been calculated by the
Assessor as 9.46m?.
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Figure 6.14 - Roof entry

FLOORS ROOFS WALLS ROOMS DOORS WINDOWS GLOBAL FACTORS

— Insulation Area U-Value
Type ~  Description Thickness [mm] Age Band [m?] (W/m2K]
P't:he?:.l foot-Insulsted Main dwelling 1983-1993 64.00 0.260
an Ceiling
P't:h_e:l Roof - Insulated Sunroam Extansion 000 - 2004 250 0260
on Rafter

The corresponding dimensions are also captured in the DEAP Survey Form.
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6.2.4 Detailed case study #2: data entry for wall, roof and floor areas
The house being assessed is a bungalow built in 1990. The room-in-roof was converted from an uninhabitable attic
to a habitable space circa the year 2000 according to the homeowner, however there is no evidence on site to support
this. The room-in-roof is accessible via a fixed staircase, is heated and contains two bedrooms. There is no access to
the unheated spaces to the side or top of the room-in-roof. Other parameters of the dwelling are as follows:

e A 300mm cavity wall with partial fill insulation as built.

e The floors of the main dwelling are solid.

e The average storey height of the ground floor is 2.4m.

e The external window area on the ground floor is 20m? (this does not include the porch windows).

e There are 4 roof windows (double glazed, air filled 12mm gap) on the pitched roof insulated on rafter with a total
area of 3.88m=. These are located on the north facing roof.

e The porch at the entrance to the dwelling is unheated and there is a solid internal door between the porch and
the main dwelling of area 1.85m2.

Figure 6.15 - the insulated envelope of the room-in-roof and dimensional sketches of same.

Ventilated Note:
spaces 1), The dimensions 2677 and 1500 are inclusive of the 250

Room in roof default intermediote floor thickness..
2). The chimney breast shown in the living room is included in
the living area measurement.

LLL‘ 2373,84

1T Unheoted
Room in roof builtinto a | ==, ”

pitched roof insulated at 1053,4 Solo |
ceiling level Door
N

8104

=<J
3506

Living Room

12148

16443

Ground Floor

2677

4673
i
n
=
=
@

Room in Roof
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Floor Area: Section 1 of the DEAP Manual describes which areas of a dwelling should and should not be accounted
for in the total floor area. The porch above is protruding entirely from the line of the external wall of the dwelling, is
unheated and there is a separating door to the dwelling. Therefore, it is not included in the dwelling measurements.
This porch is not considered a draught lobby as it does not have a minimum depth of at least 1.2m and hence does
not satisfy the criteria for a draught lobby specified in Section 2.4 of the DEAP Manual. The ground floor area
dimensions are calculated as follows. Heat loss entries as per Figure 6.16.

e Ground Floor: (16.443 * 8.104) = 133.25m? with ceiling height 2.4m
e Exposed Perimeter(P): = 16.443 + 8.104 + 16.443 + 8.104 = 49.094m

Figure 6.16 - Heat loss floor entry

Add Floor X
Floor Location * Floor Type * Age Band *
Storey 1 A Ground Floor - Solid A 1983 - 1993 A
Description Arez [m3 ¥
Main dwelling solid ground floor 133.25
Exposed Perimeter [m] ™ U-value [Wimk] *
49.09 0.57

D Underfloor Heating D B i Brnd

As the room-in-roof is habitable and is accessed by a fixed staircase it is included in the dwelling floor area. For existing
dwellings, DEAP gives the option to automatically calculate the total exposed area and default U-value of the room-
in-roof’s heat loss surfaces. The automatically calculated area approximates the total area “Arr” of the heat loss roof
and wall sections of the room-in-roof as described in Appendix S6.2 of the DEAP manual. Account for the heat loss
area “Crr” of the ceiling of the storey below separately (ceiling below exposed to the ventilated crawl-spaces). This
room-in-roof approximation is used for the DEAP entries.

The dwelling dimensions are calculated as follows when using the room-in-roof approximation:

e First Floor / Room-in-roof floor area (Frr): (16.443%4.673) = 76.84m?

¢ Room-in-roof ‘Average Storey Height'’: (10.48%16.443) / 76.84 = 2.24m. The 0.25m floor thickness default is
taken from Section S4 of the DEAP manual and is already included in the room height, wall height and area
measurements detailed on the drawing.

e Living Area: (12.148%*3.506) = 42.59m?

The floors entry is completed in DEAP as follows:

*10.48 is the cross-sectional area. The room volume is the cross-sectional area multiplied by the length of the room.
Divide volume by Frr to get the average room height.
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Figure 6.17 - Floor entry

FLOORS ROOFS WALLS ROOMS DOORS WINDOWS GLOBAL FACTORS
Number of Storeys 2 Average Storey Height [m] 24
Living area [m?] Living area [m2] *
Exposed
- WF ) Area U-Value
St T Dy . In Roof Age Band P et
orey ~ Type escription Heating n Roo ge Ban [ rﬁ]rlm er m] [W/m2K]
Ground Floor - Solid Mo Mo 1983-1993 459.09 133.25 0.570
2 Mon-Heat Loss Floor Room-in-roof MNo Yes 1983-1993 e84 0.000

(n|

(n|

al

al

Wall Area:The external wall has a partial fill cavity as built and its area is calculated as follows:

Cavity Wall-Main Dwelling

Gross Wall Area | 49.094(P) x 2.4(Ground floor height) m? = 117.83 m?

Opes 21.85m?(Ground floor windows and doors)

Net Wall Area 95.98m?

Note: The gable wall in the room-in-roof is included in the room-in-roof approximation Arr value and is not added
separately under the cavity wall area. The area of wall semi-exposed to the porch is subsumed within the larger main

dwelling wall area.

Note that, in accordance with DEAP manual Section S4, in a situation where a specific floor, wall or roof area within a
dwelling represents less than 10% of the respective total floor, wall, or roof area of the dwelling, then the differences

in construction or U-value can be ignored, and the smaller area subsumed within the larger area.

The wall area is entered in DEAP as follows:

Figure 6.18 - Wall entry

Edit Wall
Wall Type * Age Band *
300mm Cavity 1983 -1993
Description Area [m?] *
Main Dwelling - partial fill cavity wall, as built 95.98

I:I Wall is semi-exposed

U-value [Wim3 >

06

CANCEL
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Roof Area:The room-in-roof approximation is used for the roof data entry in DEAP in this assessment. To account for
the room-in-roof in this existing dwelling using default U-values and the automated room-in-roof approximation in
DEAP:

1.

Take a room-in-roof with floor area Frr, where Frr is part of a ceiling of the storey below of area Crr.
Frr =76.84m?

Determine the heat loss ceiling area of the storey below (not including the room-in-roof area)'. This is entered
under "roofs" in building elements with area (Crr - Frr).

Crr - Frr = 133.25(ground floor area) - 76.84 = 56.41m?

Frr is entered under the dimensions tab in DEAP as a room-in-roof floor area, along with average height of the
room-in-roof as shown above.

Under Building > Roofs, select "Room-in-roof insulated on side":
Use the default U-value listed on this tab (without using an "Ru" adjustment).
The automatically calculated area, Arr, includes all heat loss walls and roof sections in the room-in-roof. Openings

are not subtracted from Arr as it is an approximate value. Windows in the room-in-roof must still be entered in
the "windows" tab under the "building elements" section of the software.

There is no information other than the homeowner knowledge to substantiate the date the room-in-roof was
converted. Itis defaulted to the same age as the original dwelling.

The above areas are entered in DEAP as follows:

Figure 6.19 - Roof entry

FLOORS ROOFS WALLS ROOMS DOORS WINDOWS GLOBAL FACTORS
P Insulation Area U-Value
Type ~w  Description Thickness [mm] Age Band [m2] [w_.-'mzK]
nsulated Fezt Ioss ceiling of ground fioor (Crr - F B3-1993 56.41 040 1/ O
Ei}; RoeT-InsuBied g imroot (suto-caleulation use 83-199 55.57 0420 O 0
Total Heat Loss Roof Area [m?] 211.98 @ ADD ROOF
Roof windows:

Windows in the room-in-roof are entered separately in DEAP and are not subtracted from the automatically calculated
area as it is an approximation. There are only two possible orientations in DEAP for roof windows (North and
Horizontal). The windows in this example are north facing. The U-value and solar transmittance are taken from Table
6a and Table 6b in this assessment.

See below for Roof Window DEAP entry:

> The heat loss area of the storey below has a ventilated unheated space above it.
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Figure 6.20 - Roof window

FLOORS ROOFS WALLS ROOMS DOORS WINDOWS GLOBAL FACTORS
Mo. of
— - No. of opes In Over . . Area U-Value
Count Room Type Description opes draught- il shading Orientation [m2] F-WmZK]
stripped
Double - Air - Wood/PVC - 6mm Gap P°| - 2 2 eryLittle  North 388 2100
Solid Internal Door:

The solid internal front door is semi-exposed to the porch. A U value of 1.71W/m?K is readily available from DEAP
Manual Table 6a ‘Solid door between house and an unheated space (semi-exposed)’ for this door type. See below for
Semi Exposed Door DEAP entry:

Figure 6.21 - Door entry
FLOORS ROOFS WALLS ROOMS DOORS WINDOWS GLOBAL FACTORS

U-Value

Count ~ Room Type Description Draught Stripped Area [m2] [w-'mzK]

T
1
o

n

6.2.5 Insulation upgrades in the Better Energy Homes grant programme
A BER certificate is required for dwellings retrofitted under the Better Energy Homes (BEH) scheme. This article deals
with insulation upgrades under the BEH scheme and how they should be handled in a BER assessment. This article is
relevant for wall and roof insulation upgrades under BEH particularly where the added insulation may not be directly
identifiable, e.g. insulated rafter sections. Assessors must ensure that all efforts are made to obtain relevant
information leading to calculated U-values rather than relying on defaults.

The U-value of walls with upgraded insulation must be calculated. There are two approaches available to the Assessor:

e The U-value is calculated in full using the thickness and thermal conductivity of each layer in the wall by the
methods in EN ISO 6946.

e Ifthis information is not available, then the default U-value of the original wall — taken from DEAP Table S3 — may
be used as the starting point. Examples of such calculations are given in Section 6 of this document, and in DEAP
Manual Table S3 (footnote).

Thermal Conductivity

If the Assessor is unable to identify the type of insulation by visual inspection, invoices and/or receipts from the
Contractor should be used. The Assessor should check if the insulation product has an Irish Agrement Board (IAB)
Certificate or other accredited test data (see Section 3.2 of this document) detailing the thermal conductivity. If
certified thermal conductivity is not available, the most conservative appropriate default thermal conductivity value
from DEAP Table 12b is used following guidance in DEAP Manual section 3.1.

Insulation Thickness

In the simplest case of insulation upgrade, the same thickness of insulation is added to all external heat-loss walls,
e.g. 50 mm of cavity wall insulation added to the 4 external walls of a dwelling with no extensions. In this case the
thickness of added insulation can be established using the Contractor’s Declaration of Works (DOW). The Contractor
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is required to detail the average thickness of insulation before and after the grant works, enabling the Assessor to
calculate the thickness of insulation added:

Figure 6.22 - Wall insulation DOW
(b ) Measure Specification

(Please COMPLETE ALLofthe following). Before Works After Works
% Total Wall Area of Home Insulated % %*
(Average) Depth / Thickness of Insulation mm mm
(Average) Calculated U-Value for Wall W/mEK™ Wim2K
Area of CAVITY WALL insulated by you T2

As an example, if the DOW states that there was Omm of insulation before and 50mm of insulation after, then 50mm
of insulation was added to the cavity.

More complex situations will arise. Take a dwelling with cavity walls built in 1940 with an extension (also with cavity
walls) built in 2001. If the cavity width or insulation thickness of the original wall is different from that of the extension
walls, then the “average thickness” specified in the DOW cannot be used in a BER assessment. In this case the Assessor
should seek written clarification from the contractor for further detail from invoices/receipts for any section where
wall insulation is not visible / accessible. Failing that, the filled cavity wall default in DEAP Table S3 provides a
conservative value which may be used instead.

It is worth emphasising that the BEH Declaration of Works is not sufficient proof of insulation type or thermal
conductivity. The Assessor must also retain a copy of all relevant invoice / receipts and any other documentation used
to specify the type and thermal characteristics of the insulation.

If the Assessor has good reason to believe that the information provided by a Contractor is incorrect, he/she should
contact SEAL In cases where a BER assessor is being encouraged to misrepresent a BER, SEAI should be informed
immediately in line with the Whistle blower policy. A BER may still be published and must be in accordance with both
the Code of Practice and DEAP methodology. The BER must represent identifiable information gathered on site where
there is any conflict with Contractor information. Please see Section 4 of the DEAP Survey Guide: “The actual data
observed on site takes precedence”.

All BER assessors are directed to notify SEAl immediately, in instances where they are invited to complete a BER
Declaration of Works, and where the works surveyed are not in accordance with contractor’s declarations.

All BER Assessors should be assured that any such instances identified to SEAI will be treated in the utmost confidence
and that their assistance will ultimately contribute to the improved professionalism and integrity of the scheme.

6.3 Thermal mass

Thermal mass of building elements must be recorded during the site survey. In the next section, some common errors
relating to thermal mass are addressed.

6.3.1 Thermal mass: common issues
Several issues can arise when assessing Thermal Mass of a dwelling for a DEAP assessment, such as:

e Error 1: Element descriptions / thermal mass data inadequately recorded or not recorded during survey: The
information required to identify the thermal mass category of an element must be recorded during the survey.
This can be on the survey form, sketches and/or additional notes. As with all survey supporting documentation,
ensure the records are clear, complete and transparent. While elements such as ground floors, walls and ceilings
tend to be recorded during the site survey where the SEAI survey form is used, elements such as internal
partitions and separating (party) walls are sometimes overlooked.

e Error 2: Building elements assigned the incorrect thermal mass categorisation, e.g. external wall categorised as
light when it should be heavy based on site observations. Ensure elements are correctly categorised before
assigning an overall thermal mass category using Table S10 or Table 11a for the dwelling.
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e Error 3: Incorrect interpretation of the difference between separating walls and internal partitions. The key
differences are identified below:

o Separating walls: the walls between the dwelling in question and an adjoining heated or enclosed
unheated space, e.g. garage in a house or corridor in an apartment block. Typically, a separating wall will be
a party wall between the dwelling in question and an adjoining dwelling. For example, a semi-detached
house will have a separating (party) wall. When using Table S10 and there is no separating wall, e.g. a
detached house without adjoining garage, assume the separating wall has the same characteristics as the
predominant external wall.

o Internal Partitions: are the walls dividing the spaces internally within the dwelling. They are not heat loss
walls. As stated above, it is common for these partitions to be overlooked when recording the dwelling
characteristics during the site survey.

o Error 4: Both sides of internal partitions not accounted when using the Table 11 AmAf methodology. As both
sides of internal partitions absorb/release heat to the dwelling, the area of both sides must be accounted when
using the Table 11 methodology as per Section 7.3 of the DEAP Manual.

e Error 5: Openings not deducted from element areas when carrying out a Table 11 AmAf calculation. Windows
and doors are categorised as light thermal mass when carrying out an AmAf calculation in accordance with Table
11a of the DEAP Manual. The area of thermally massive elements is therefore net of the area of windows and
doors. Note that when dealing with internal partitions the opening area is deducted from both sides of the
internal partition area calculation.

6.4 TGD L fabric requirements for apartment walls
As stated in Section 1.3.1.2 of Building Regulations TGD L:

“Unheated areas which are wholly or largely within the building structure, do not have permanent ventilation
openings and are not otherwise subject to excessive air-infiltration or ventilation, e.g. common areas such as
stairwells, corridors in buildings containing flats, may be considered as within the insulated fabric. In that case, if the
external fabric of these areas is insulated to the same level as that achieved by equivalent adjacent external elements,
no particular requirement for insulation between a heated dwelling and unheated areas would arise. It should be
noted that heat losses to such unheated areas are taken into account by the DEAP methodology in the calculation of
the dwelling EPC and CPC.”

Based on this guidance from TGD L, the elements between the dwelling and unheated space may be ignored for the
purposes of meeting TGD L fabric requirements provided the external fabric of the corridor is insulated as described
above.

In Section 1.3.1.2, “Equivalent adjacent elements” is taken to mean the external elements of the dwelling in question.
E.g. if the external front wall of the apartment achieves a U-value of 0.21 W/mZK, then the “external fabric” of the
unheated area (e.g. it's external wall) would also be expected to have a U-value of 0.21 W/m?K for the unheated area
to be considered “within the insulated fabric”.

DEAP allows the user to include or exclude a wall in the fabric compliance check depending on the approach being
taken to fabric compliance in accordance with TGD L 1.3.1.2 above. If an Assessor is using this method as an alternative
to meet the dwelling fabric requirements for a semi-exposed element, then they should keep a record of the method
used with their BER assessment records (and within the comments entry field in the DEAP assessment). The records
should indicate how Building Regulations fabric U-value requirements were met in accordance with Section 1.3.1.2
of Building Regulations TGD L for any relevant semi-exposed elements.

Note that Assessors will still need to ensure that all other heat loss elements of the dwelling meet the fabric
requirements of TGD L using DEAP. Any non-conformance with TGD L must be communicated to the client.

BER Calculation:

All elements between the between the dwelling and unheated space are included in the DEAP assessment as heat
loss elements for the purposes of calculating the BER, EPC and CPC. The appropriate Ru factors from Table A4 of TGD-
L may be used for new dwellings, or from Section S6.1 in the DEAP manual section on existing dwellings. For clarity,
this element should be entered as a separate line under building elements in DEAP.
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6.5 Thermal Bridging in DEAP

6.5.1 Whatis a Thermal Bridge?
Ideally, in order to minimise heat loss a dwelling would be completely enclosed in a continuous layer of insulation. In
reality, there will be areas of the building fabric where it is impossible to maintain the continuity of insulation,
particularly around doors and windows, and at the junctions between the building elements, e.g. the junction
between the ground floor and the walls of the dwelling.

A thermal bridge occurs where there is a gap in insulation or a reduced level of insulation in the building fabric. This
has a lower thermal resistance, which means it allows heat to escape more easily from the dwelling.

Figure 6.23 shows an example of a thermal bridge at the junction of a concrete slab ground floor with a masonry
cavity wall. Because of the need to ensure structural stability, it is not possible to maintain a continuous layer of
insulation across the junction.

Figure 6.23 - Section of the junction between a concrete ground floor and a masonry cavity wall
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There is a gap between the floor insulation (under the slab) and the wall insulation (in the cavity). Heat will flow
through this gap at a higher rate than through the floor or wall, both of which are well-insulated.
This is the thermal bridge.

Measures can be taken to reduce the effect of the thermal bridge, e.g.

e The use of edge insulation around the perimeter of the floor;
e Bringing the wall insulation down below the top of the floor;
e The use of blocks of low thermal conductivity in the lower course(s) of the inner leaf of the cavity wall.

Section 1.3.3 of the TGD L requires that particular care must be taken to prevent excessive heat loss at these thermal
bridges. Failure to do so could lead to problems with condensation and mould growth.

The rest of this section sets out,

e How thermal bridging is accounted for in DEAP: the thermal bridging factor;

e The use of the Acceptable Construction Details and certified details to determine the thermal bridging factor;

e The documentary evidence required to support the use of a thermal bridging factor;

e An example of a non-default thermal bridging factor calculation, with examples of the supporting
documentation required;

e The responsibilities of the BER Assessor in respect of the thermal bridging factor.
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6.5.2 Heat Loss due to Thermal Bridges
In DEAP the heat loss through each building element - floor, wall, roof, window, door — depends on the area and the
thermal transmittance (U-value) of that building element. However, while this accounts for the heat loss through
those building elements, it does not account for heat loss at the junctions between those elements.

For example, in Figure 6.24, the wall area & wall U-value, and the roof area & roof U-value, account for the heat loss
through the green sections. However, the heat loss through the junction of wall and roof, marked by the red dashed
line, must also be accounted for.

Figure 6.24 - Heat loss at a wall-roof junction

Roof
U-value
+
Psi-value
heat loss Psi-value
area
Wall
U-value

Psi value linear heat loss and exter-
nal heat loss area of a corner

This is described as a linear thermal bridge as the heat loss occurs along the line of the junction between wall and
roof. In the same way that the rate of heat loss through a unit area of a building element is measured by its thermal
transmittance (U-value), the rate of heat loss through a unit length of a linear thermal bridge is measured by its linear
thermal transmittance. It is represented by the Greek letter Psi (V) and so it is also known as the Psi-value. It is
measured in units of W/mK.

In general, the Psi-value represents the additional heat flow through the linear thermal bridge over and above that
through the adjoining plane elements. The Psi-value is calculated using numerical modelling in accordance with
BR497 and BS EN ISO 10211:2017 and is dependent on a number of factors including:

e The geometry of the junction and DEAP measurement conventions.
e The level of insulation at the junction.

6.5.3 Acceptable Construction Details (ACDs)
In order to provide guidance on minimising heat loss through the thermal bridges in a dwelling, a set of junction
details have been published for the most common construction methods used in Ireland. These are known as the
Acceptable Construction Details (ACDs). For each junction in the ACDs the following is provided:

e Adrawing of the junction detail;

e Construction requirements to achieve the necessary thermal performance;

e Requirements to ensure continuity of the air barrier;

e  Options for the type of air barrier;

e The Psi-value of the junction detail - (also given in Tables D1 to D6 of TGD L).

These details are available to download from the Department of Housing, Planning and Local Government website.
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Figure 6.25 - A detail from the ACDs.
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ACCEPTABLE CONSTRUCTION DETAIL  Ground Floor = Insulation Below Slab Plus Lightweight Block  DETAIL 1.026, 2001

Figure 6.25 has an example of an ACD: Detail 1.02b for the junction of a Cavity Wall — Insulation in Cavity and a Ground
Floor - Insulation below Slab plus Lightweight Block. Note the requirements that must be met, for example, “Install
perimeter insulation with a min. R-value of 1.0 m*K/W" and “Ensure wall insulation is installed at least 225 mm below
top of floor”.

For the purposes of the BER, if an ACD is being used, only the Thermal Performance checklist needs to be completed.

6.5.4 Junction Details not in the ACDs
The ACDs cover many common construction junction types, but they are not exhaustive. For example, the following
features are typically not represented in the ACDs: cantilevered sections, non-standard window positions, facade
bracketry (e.g. helping hand brackets).

As we will see in Section 6.5.5, where a non-default thermal bridging factor is to be used in DEAP, any key junctions
not covered by ACDs need to be thermally modelled to determine the junction Psi-value. The Psi-value for non-ACD
junctions can be taken from any of the following sources:

e A numerical model of the specific junction carried out and certified by an NSAI registered thermal modeller or
equivalent. Details of the NSAI Thermal Modellers Scheme can be found here. Many construction material
manufacturers have developed their own library of certified details.

e NSAI Agrément certificates or equivalent - this approach is typically used for building systems rather than
individual junction details.

e The BRE Certified Thermal Products Database, which can be found here.

This is a database of Psi-values which have been independently assessed and certified by BRE.

BRE are a UKAS Accredited Certification Body. The calculated Psi-values provided by the BRE Certified Thermal
Products Database are acceptable for use in DEAP and NEAP.

Please note: specifiers and constructors of these details should ensure that thermally approved details for the UK
comply with all Parts of the Irish Building Regulations including Parts A-Structure, B-Fire, C-Site Preparation and
Resistance to moisture, and D-Materials and Workmanship.
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6.5.5 Accounting for heat loss at junctions in DEAP
In DEAP, the additional heat loss due to thermal bridging is accounted for by the Thermal Bridging Factor, also called
the y-value, expressed in W/m2K. DEAP multiplies this number by the total exposed surface area of the dwelling to
give the heat loss due to thermal bridging from all key junctions in the dwelling. This section sets out the appropriate
value to enter for the y-value, which depends on how thermal bridging has been addressed in the dwelling.

Note: The following types of junctions are considered key junctions where they include a heat loss plane element:

e Floor to wall (includes party walls)
Wall to wall (corners & party walls)
Roof to wall (includes party walls)
Lintel above window/door

Sill below window

e Window/door jamb

This list is not exhaustive. Any junction in the dwelling which has a relatively long length or a high rate of heat loss,
or both, should be considered a key junction.

No information on junction details
Where no information is provided to the BER Assessor about the junction details, the default thermal bridging factor
should be used: y-value = 0.15 W/m?K.

Even where this value is used, there is a responsibility to ensure junction design meets the TGD L requirements in
relation to limiting risk of surface condensation, as set out in Appendix D of the TGD L. This falls outside of BER
assessments and is not considered here.

All key junctions covered by ACDs
Where all of the key junctions in a dwelling are covered by details taken from the ACDs, there are two options for the
thermal bridging factor:

Option 1:Use the thermal bridging factor, y-value = 0.08 W/m?K.

The use of this value is allowed for new dwellings only, where the dwelling has been designed and constructed in
accordance with the acceptable construction details.

Documentary evidence is required to support the use of a y-value of 0.08 W/m?K in a BER assessment.
The purpose of the supporting evidence is to show that:

e Alljunctions in the dwelling have been considered;
o All key junctions have been identified;
e Each key junction has been designed and built in accordance with the associated ACD.

For example, these requirements would be met by the following documentation:

e Construction Drawings showing all junctions in the dwelling.
e Aschedule of junctions. This would,

o Listall junctions in the dwelling.

o ldentify all key junctions;

o Reference the associated ACD for each key junction.
e A copy of the ACD for every key junction.

These documents should reference the dwelling being assessed and should be signed by the relevant person, i.e. one
of,

e Developer,

e Builder,

e Architect,

e Engineer,

e Assigned certifier,
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confirming that the key junctions identified were designed and built in accordance with the associated ACDs. (For
New-Provisional ratings it is sufficient to confirm design only, as the dwelling has not yet been built.)

Option 2:Use a non-default thermal bridging factor.
Documentary evidence is required to support a non-default y-value.

The purpose of the supporting evidence is to show that:

All junctions in the dwelling have been considered;

All key junctions have been identified;

Each key junction has been designed and built in accordance with the associated ACD;
e The non-default y-value has been calculated correctly.

For example, these requirements would be met by the following documentation:

e Construction Drawings showing all junctions in the dwelling.
e A schedule of junctions. This would,
o Listall junctions in the dwelling.
o Identify all key junctions;
o Reference the associated ACD for each key junction.
e A copy of the ACD for every key junction, as listed in the junction schedule.
e The calculation of the non-default y-value.

The calculation of the y-value requires the length of each key junction in the dwelling so this should be clearly set-
out either in the drawings or the schedule.

These documents should reference the dwelling being assessed and should be signed by the relevant person, i.e. one
of,

e Developer,

e Builder,

e Architect,

e Engineer,

e Assigned certifier,

confirming that the key junctions identified were designed and built in accordance with the associated ACDs. (For
New-Provisional ratings it is sufficient to confirm design only, as the dwelling has not yet been built.)

The use of a calculated y-value is typically of benefit to projects. For the majority of dwellings, the calculated y-value
will be below the default 0.08 W/m?K value for standard house types. This directly affects the overall energy
performance of the dwelling.

Apartments will commonly have calculated y-values significantly above the 0.08 W/m?K value. This is not necessarily
due to poor detailing of junctions but is mainly due to the DEAP measurement convention. For the purpose of design-
stage assessments, it is recommended to use the 0.15 W/m?K default value for apartments. This allows a margin for
error in the event that a y-value of 0.08 W/m2K is not achieved in the final construction.

SEAI have developed a Thermal Bridging Calculator which can be used to carry out y-value calculations. This is
available to download from the SEAl website here.

All junctions covered by a combination of ACDs and certified details
In this case a non-default y-value must be calculated.

Documentary evidence is required to support a non-default y-value. The purpose of the supporting evidence is to
show that:

All junctions in the dwelling have been considered;

All key junctions have been identified;

Each key junction has been designed and built in accordance with the associated ACD/certified detail;
The non-default y-value has been calculated correctly.

For example, these requirements would be met by the following documentation:

e Construction Drawings showing all junctions in the dwelling.
e A schedule of junctions. This would,
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o Listall junctions in the dwelling.
o Identify all key junctions;
o Reference the associated ACD/certified detail for each key junction.
e A copy of the associated ACD/certified detail for every key junction, as listed in the junction schedule.
e The calculation of the non-default y-value.
o The calculation of the y-value requires the length of each key junction in the dwelling so this should be clearly
set-out either in the drawings or the schedule.

These documents should reference the dwelling being assessed and should be signed by the relevant person, i.e. one
of,

e Developer,

e Builder,

e Architect,

e Engineer,

e Assigned certifier,

confirming that the key junctions identified were designed and built in accordance with the associated ACD/certified
detail. (For New-Provisional ratings it is sufficient to confirm design only, as the dwelling has not yet been built.)

6.5.6 Example - All key junctions covered by a combination of ACDs and certified details
The dwelling in the following example is a 2-storey semi-detached house.

The details of the building fabric are set out in the following table:

Table 12: Dwelling fabric for this example

Element Description Calculated U-value
Wall Type 1 Cavity walls with partial fill insulated cavity 0.14

Ground Floor Solid concrete floor with insulation below slab 0.14

Roof Type 1 Pitched roof, insulated at ceiling level 0.13

Roof Type 2 Flat roof 0.14

First Floor Timber intermediate floor -

Party Wall** Solid masonry -

Wall Type 2** Solid masonry internal partition penetrating ground floor slab -

Wall Type 3** Timber stud partition -

** While the heat loss through this plane element is typically not accounted for in DEAP, if this non-heat loss plane
element adjoins another heat loss element, heat loss at the junction may need to be accounted for.

Documentary evidence for BERs
In this example, the following evidence has been provided to substantiate a non-default y-value.
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(a) Drawings with all junctions identified
Figure 6.26: Floor plans with all junctions identified
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Figure 6.27: Elevations with all junctions identified
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Figure 6.26 and 6.27 provide an example of a set of plans and elevations with all the junctions identified and
labelled. These drawings are usually prepared by the designer of the dwelling. The drawings should reference the
dwelling being assessed. While this level of detail may not be available from the designer of the dwelling, at a
minimum all key junctions must be identified.
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(b) Schedule of all junctions identified in the drawings
In this example, a schedule of all junctions in the dwelling has been provided.

This schedule should contain the following information:

o Aclear reference to the dwelling being assessed.
o Alist of all of the junctions in the dwelling.

All junctions must be included in this list. The relevant person (Section 6.5.5) may consider a particular junction not
to be a key junction, e.g. a door threshold, but must still include this junction here and explicitly state that it is not a
key junction.

e Foreach junction that is considered to be a key junction, the associated ACD or certified detail must be identified.
Note that all of the junction types listed in Section 6.5.5 are considered to be key junctions.

The schedule should be signed by the relevant person (developer/builder/architect/engineer/assigned certifier)
confirming the junctions identified were designed and built in accordance with the associated ACDs and/or certified
details.

Figure 6.28 is an example of a schedule of junctions for a dwelling.

Figure 6.28: Sample Schedule of Junctions

>
Contact details of person _—
- . - - Dwelling Address:
signing off on junctions S
Dwelling address —
We confirm that this dwelling has been designed and built in accordance with the details listed below and as
Confirmation that dwelllng has S — — identified on the attached plans and elevaﬂons“
been designed (and built for
final gssessments) in Location Junction | Junction Detail
. . Type

accordance with associated Ground E‘ép 1.02b Ground Floor — Insulation below slab plus lightweight block
ACD or certified detail Floor G2 Certified Door Threshold

G2 Certified Door Threshold

I E— 5§ G.05.01 Solid masonry separating wall through ground floor

List of all ]unctions in dwelling - G1 G.05.02 Solid masonry (narrow) partition wall through ground floor
as identified on drawings First Floor E6 1.05 Intermediate floor within a dwelling

X1 Certified Flat roof to rear external wall (inverted)

E15 1.20 Flat Roof Parapet
Associated ACD or certified | Roof  |E10 , |1.09 Eaves — Unventilated Attic

. . . — E12 1.15 Ventilated roof —attic floor level
detail for each junction P4 6.01.2 Masonry separating wall (solid) — wall head - section
identified R9 NKJ Not a key junction — no thermal bridge
Elevations | E16 1.27.1 Corner

E17 1.27.2 Inverted Corner

Date of confirmation E18 1.06.1 Masonry cavity separating wall (plan)
E19 1.08 Stud partition wall
E19 1.07 Masonry partition wall
Signature of relevant person __ Ed 1.25 Ope — jamb with proprietary cavity closer
T | E2 1.23.2 Ope - pre-stressed concrete lintels — proprietary closer
""\1_‘1 E3 1.26 Ope - concrete forward sill
—_ —
™ Confirmed by: Date:
Project Architect

(c) Copy of all ACDs / Certified Details

A copy of all ACDs and/or certified details referenced in the junction schedule should be provided. Each detail should
be signed by the relevant person confirming the junction was designed and built (or designed for provisional ratings)
in accordance with the relevant detail.

Where a W-value is used which is calculated by a certified thermal modeller, the junction detail clearly referencing the
certified psi-value and thermal modeller name and registration details must be provided to the BER assessor

Where reports supporting the certified W-value are not available in accordance with these requirements, this W-value
may not be used, and the y-value reverts to a default 0.15W/m?K.

Figure 6.29 is an example of an ACD that has been appropriately completed and signed-off.
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Note that,

e The checklist for Thermal Performance has been completed.

e It has been signed by the relevant person.

e The checklists for “Air Barrier - Continuity” and “Air Barrier — Options” have been completed in this example but
these do not need to be completed in order to support the y-value.

Figure 6.29: Sample Signed ACD

Thermal performance _

checklist completed T THERMAL PERFORMANCE AIR BARRIER - CONTINUITY
CHECKLIST CHECKLST
{(TICK ALL) (TICK ALL)
1231 1232

Air barrier continuity —— | Ensure partial fill insulation Is secured

] = = all penetrations through air

- nst i leaf of cavi | hd
checklist completed " eeifanywy = i é barNer using a flexible sealant
qunnua insulation to width of th & . B If forrking the air barrier to the walls
cavity K with alblockwork inner leaf or a

scratch coat on blocks, install a
flexiblg sealant between the cavity
closer find blockwork wall

Install proprietary cavity closer
path of minimum thermal resistange "
through the closer of not less thal G
4.29 m' K/W (manufacturers certfied

data) \

Ensure all gaps around and between " \ v
lintels are tightly packed with een internal air barrier and

Signed by relevant person | insuhton | ‘ |

]
B INONE I

Joe Doty (5 Eviginszen)
& Complying with chrecklrst will help achreve design air permeabrity

GENERAL NOTES OFTION — AIR BARRIER - OPTIONS

(MK ONE

Keep cavities clean of mortar snots and other debris during construction E] Masonry inner leaf with wet-finish phster, or

O Masonry inner leaf with seratch coat, and finished with plasterboard,
or

Air barrier option selected —]
Inner leaf with plasterboard on dabs, with continuous ribbon of
[T]  adhesive tape around all openings, along top and bottom of wall, and
at internal and external corners, or
B [W Airtightness membrane and tapes

ACCEPTABLE CONSTRUCTION DETAIL Ope - Pre-stressed concrete lintels DETAIL 1.23.1 + 1.23.2, 2011

(d) Copy of non-default y-value calculation.
The basic form of the calculation is as follows:

For each key junction in the dwelling:

e Measure the length of the junction, L;
¢ Identify the W-value for the junction, either from the ACD documentation or from a thermal modelling report;
o (Calculate the heat loss coefficient for the junction =W x L.

The Total Thermal Bridging Heat Loss Coefficient (Hrg) is the sum of the heat loss coefficients for all key junctions.
Finally, the Thermal Bridging Factor, y = Total Thermal Bridging Heat Loss Coefficient/Total Exposed Area.

This is the value that is entered into DEAP.

W-values for each junction detail in the ACDs are provided in Tables D1 - D6 of Appendix D of the TGD L.
Figure 6.30 shows an excerpt from Table D1 with the data for Detail 1.02b highlighted.
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Figure 6.30 - An excerpt from Table D1 with the data for Detail 1.02b highlighted

Table D1 Section 1 - Cavity Wall Insulation Target U-values
U-value = 0.18 | U-value = 0.15 U-value =
W/m2K, 150mm | Wim?2K, 150mm | 0.15 W/im2K,
. full-fill or full-fill or 200mm full-
‘J“d'::;'i'l’" partial fill partial fill | fill or partial
\dentifier Junction detail cavity™? cavity and fill cavity™*
2011 Edition (roof U = 0.16) internal (roof U = 0.14)
(floor U=0.18) | insulation®? (floor U =
{roof U =0.14) 0.15)
(floor U =0.15)
-value p-value -value
(W/mK) (WimK) (WImK)
Section 1 Details
1.01a Ground Floor - Insulation above slab 0170 0.072 0.1986
1.01b Ground Floor - Insulation above slab plus lightweight block 0.080 0.042 0.093
1.02b Ground Floor - Insulation below slab plus lightweight block 0.070 0.061 0.083
us T ITTERST bm FIagr ULl U TUL | LRy
1.04 Concrete Intermediate Floor within a dwelling 0.000 0.039 0.000

The highlighted section shows three W-values which can be used for this junction, depending on the U-values of the
elements involved and the location of the insulation.

Table 13 shows this in more detail:

Table 13 - Selecting the appropriate Psi-value for an ACD

Cavity insulation 0.18 0.18 0.18 0.16 - 0.21 0.070
Cavity insulation | 0.15 0.12-0.17 0.15 0.12-0.18 0.061
and internal

insulation

Cavity insulation 0.15 0.12-0.17 0.15 0.12-0.18 0.083

1) If the wall U-value or the floor U-value are not within one of the Allowed U-value ranges specified above (in Column
3 and Column 5 of Table 2), then an ACD W-value cannot be used.

In such a case, there are three possible ways to proceed:

e The junction would have to be thermally modelled to get the correct Y-value, which would allow the calculation
of a non-default y-value; or,

e Ifall key junctions were covered by ACDs, then y = 0.08 W/m?K could be used; or,

e  Otherwise, the default thermal bridging factor, y = 0.15 W/m2K would have to be used.

2) An additional restriction is imposed in cases where the U-value of one flanking element is above its target U-value
and the U-value of the other flanking element is below its target U-value, as follows:

Where two building elements have one U-value above its target while the other is below its target U-value, the
aggregate percentage change from the respective target U-values in the table should not exceed 20% for the W-value
to be valid.
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Taking the example of the wall-floor detail 1.02b again: let’s take a case where the wall has a partially filled cavity
giving a U-value of 0.16 W/m?K. The target U-value for this wall is 0.15 W/m?K, so the wall U-value is 6.67% above the
target. Therefore, the floor U-value can’t be more than 13.33% below the target floor U-value for this W-value to be
valid, i.e. if the floor U-value is below 0.13 W/m?K then the ¥-value cannot be used.

Note that this restriction does not apply where both U-values are above their respective target U-values (but within
the allowed ranges). Also, this restriction does not apply where both U-values are below their respective target U-
values (but within the allowed ranges).

Table 14 has the details of the y-value calculation for this example dwelling.

Table 14: y-value calculation

Ground Ground Floor - Insulation below slab
Floor E5 1.02b plus lightweight block 0.083 27.30 2.266
G2 Certified Door Threshold 0.054 1.80 0.098
G2 Certified Door Threshold 0.069 0.90 0.062
Solid masonry separating wall through
P1 G.05.1 ground floor 0.120 9.00 1.080
Solid masonry (narrow) partition wall
G1 G.05.2 through ground floor 0.150 11.56 1.733
First Floor E6 1.05 Intermediate floor within a dwelling -0.001 16.50 -0.017
X1 Certified Flat roof to rear external wall (inverted) | -0.063 5.50 -0.348
E15 1.2 Flat Roof Parapet 0.206 13.50 2.781
Roof E10 1.09 Eaves - Unventilated Attic 0.053 13.00 0.689
E12 1.15 Ventilated Roof - Attic floor level 0.210 9.00 1.890
Masonry separating wall (solid) - wall
P4 G.01.2 head - section 0.229 9.00 2.061
R9 NKJ Not a key junction 0.000 23.20 0.000
Elevations E16 1.27.1 Corner 0.035 12.50 0.438
E17 1.27.2 Inverted Corner -0.055 | 2.40 -0.132
E18 1.06.1 Masonry Cavity Separating Wall (plan) | 0.032 10.10 0.323
E19 1.08 Stud Partition Wall 0.000 10.60 0.000
E19 1.07 Masonry Partition Wall 0.000 4.80 0.000
Ope - Jamb with proprietary cavity
E4 1.25 closer 0.006 24.30 0.146
Ope - Pre-stressed concrete lintels-
E2 1.23.2 proprietary closer 0.006 12.20 0.073
E3 1.26 Ope - concrete forward sill 0.019 9.50 0.181
Transmission Heat Loss Coefficient, Hy, (W/K) 13.324
Total Exposed Surface Area, T Aexp (M?) 291.322
y-value (W/m?3K) 0.046

The SEAI thermal bridging factor tool can also be used to calculate a y-value.
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6.5.7 Summary of Thermal Bridging Scenarios
The following table summarises the means of deriving the y-value in different scenarios and supporting evidence in

each case.

Table 15 - Summary of Thermal Bridging Scenarios

y-value = 0.08 W/m?K

Calculated y-value

y-value = 0.15 W/m?K

Identify junctions

Summary ACDs met Using ACD &/or certified W-values | ACDs not met

Refer to TGD L2019 1.3.3.2 (i) TGD L 2019 1.3.3.2(ii) & (iii) TGD L2019 1.3.3.2 (iv)

Step 1 Identify  junctions in | Identify junctions in dwelling Junctions are not assessed
dwelling for DEAP'.

correct.

Step 2 All key junctions must be | Identify applicable ACDs and/or | N/A
- designed and built in | certified details for all key
Applicability  of . . .
accordance with ACDs junctions
ACDs
Step 3 Individual W-values not | W-values are required for all key | N/A
required junctions, sourced from:
Y-values
- Tables D1-D6 (where ACDs
are applicable) and/or
- Calculated by registered
thermal modeller or
equivalent
Step 4 No calculation required Calculation required No calculation required
y-value for BER Default y-value = 0.08 | Measure junction lengths and | Default y-value = 0.15
W/m?K (new dwellings | calculate y-value? W/m?2K
only)
Step 5 - Signed-off drawings | - Signed-off drawings and | N/A
Obtain & Check fa\nd 'schedule of. all sche.dule of all junctions as
Document junctions as detailed detailed above
qulune ary above - ACDs signed off
vidence - ACDs signed off - Certified details where
applicable
Notes:

1. Thereis a responsibility to ensure junction design meets the TGD L requirements in relation to limiting risk of
surface condensation as set out in Appendix D of the TGD L. This falls outside of BER assessments and is not
considered here.

2. Where a y-value is calculated by a third party, the BER assessor should check the calculation to ensure it is

Figure 6.31 gives additional guidance on the process of accounting for Thermal Bridging in the form of a flowchart.

Table 16 looks at thermal bridging from the audit perspective.

It lists a number of scenarios that may arise and sets out the courses of action available to the Assessor.
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Figure 6.31: Determining Thermal Bridging Factors & supporting documentation for DEAP

Option 2

}

Usey=0.15 W/mK.
BER: No supporting evidence needed.

Building Regulations Part L: The
relevant person ensures compliance as
setoutin TGD L (2019) Appendix D.2.

Option 1

#

Use y = 0.08 W/m?K.
(New Dwellings only)
Relevant Person provides,

e Signed-off documentation which
should:
o Show all junctions,
o Identify all key junctions.
e ACDs for all key junctions.
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Use a non-default y-value.
Relevant Person provides,

e Signed-off documentation which
should:
o Show all junctions,
o ldentify all key junctions &
key junction lengths.
e ACDs, and certified details (where
relevant) for all key junctions.

BER Assessor provides,

e Calculation of non-default
y-value.




Table 16 - Different Thermal Bridging Scenarios and the Recommended Assessor Response

All junctions are not identified in
the documentation provided.

No:

All junctions must be identified,
even if they are not key
junctions.

Request the missing information.
If it is not provided then publish
the BER with y = 0.15 W/m?2K.

The relevant person has
identified the floor-wall junction
on the drawings but has stated in
the schedule that it is not a key
junction.

No:

As stated in Section 1.5, the wall-
floor junction is considered to be
a key junction.

Request the missing information.
If it is not provided then publish
the BER with y = 0.15 W/m?K.

The relevant person has
identified the door threshold on
the drawings and schedule but
has stated that it is not a key
junction.

Yes:

The door threshold is not listed in
Section 1.5 as a key junction.

The relevant person’s statement
thatitis not a key junction is
accepted.

Proceed as normal.

The relevant person has provided
a set of bespoke detail drawings
and stated that these details are
equivalent to ACDs.

Yes:

The relevant person’s statement
is accepted as long as for each
detail the corresponding ACD is
identified.

Proceed as normal.

The relevant person has provided
a non-default y-value calculation.
There is an error in the
calculation.

No:

The Assessor is responsible for
the y-value entered into DEAP so
any errors in the calculation are
subject to audit.

Discuss with the relevant person
how to correct the calculation.

(i) Correct the calculation and use
the result in DEAP,

or,

(ii) use the defaulty = 0.15
W/m?K where the calculation
cannot be substantiated

The relevant person has provided
a full set of ACD documentation
with the intention of using a non-
default y-factor.

This includes an ACD for the wall-
floor junction. However, the U-
values of the wall and floor do
not fall in the allowed range for
that detail, as set out in Appendix
D of TGD L.

No:

A non-default y-value calculation
cannot be completed because a
Psi-value for this junction has not
been provided.

Suggest that the junction be
thermally modelled, which
would allow the calculation of a
non-default y-value,

or,

Use the ACD default value,
y =0.08 W/mZK.
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One or more of the
ACDs/certified details has not
been provided.

No:

The documentation is
incomplete.

Request the missing information.
If it is not provided then publish
the BER with y = 0.15 W/m?K.

The relevant person has provided
a full set of ACD documentation
but one of the details has an
incomplete Thermal
Performance checklist.

No:

The documentation is
incomplete.

Request the missing information.
If it is not provided then publish
the BER with y =0.15 W/m?K.

115




7.Windows & Doors

This section details the approach to default data for windows and how to substantiate non-default data for windows
and doors. It also discusses overshading, rooflights and entering doors in DEAP.

The primary references for windows and doors in the DEAP Manual are Section 3.2, Table 6 and Table S9. There are
several key parameters to consider for windows and doors in DEAP assessments:

e  Window / door U-value
o Entered for the entire window/door (including frame)
o Multiplied by area of window/door in DEAP to derive heat loss
o Non-defaults must be supported by acceptable certified documentation. See Section 3 of this document.
o  Only use certified non-default U-value if certified non-default solar transmittance is available.
o Several parameters can impact default selection (see later in this section).
e  Window Solar Transmittance (g.l)
o See DEAP Manual Table 6b foot-notes.

o Influences heat gains. Higher values can reduce space heat requirements in the heating season.
o gl factor for glazing at normal incidence.
o Ifintending to use “guwindow” it must be converted to gL using the equation in DEAP Table 6b
gL = gwindow / [Frame Factor*0.9]
o Relevant standard for non-default is I.S. EN 410
o Non-defaults must be supported by acceptable certified documentation. See Section 3 of this document.
o  Only use certified non-default solar transmittance if certified non-default U-value available.
o Several parameters can impact default selection (see later in this section).

e  Other key factors for windows:
o Light transmittance: always defaulted based on window type. Automatically selected by DEAP. No non-
defaults permitted.
o Frame factor: fraction of opening that is glazed.
= Default from Table 6c based on frame material; or
*  Non-defaults permitted once representative of actual windows (from certified data).
o Orientation and overshading (from survey).

7.1 Window default data

As always, non-defaults must be used for windows where possible and where supporting evidence is available. Where
certified data is not available, see DEAP Section 3.2 on use of defaults:

For new dwellings (provisional or final assessment)'®

e Default U-value taken from Table 6a
e Solar transmittance from Table 6b
e Use site observations and specs/plans to determine relevant parameters (e.g. triple glazing etc.)

For existing dwellings

e Table 6a and 6b can be used as per new dwellings or
e U-value and solar transmittance can be taken from DEAP Table S9
e Use site observations and specs/plans to determine relevant parameters (e.g. triple glazing etc.)

¢ For new dwellings, specifications detailing the parameters for lookup in Table 6a / 6b are usually available (and
some information will be available during survey of New-final dwellings). In exceptional circumstances (such as
plans/specifications not available) Table S9 can be used as an alternative to Table 6a/6b for new dwellings.
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7.1.1 Windows defaults using DEAP Table S9
Example 1: Double glazed installed before 2004 and using Table S9

Use one of the following depending on the frame type:

Glazing Low E Frame Metal U-value Solar Comment
coating thermal (W/mZ2K) transmittance
break (based on (based on
assumed Table 6a) Table 6b)
Double No Wood/PVC n/a 3.1 J6 Air filled
amm gap
Double No Metal 4mm 3.7 76 air filled
6rmm gap

Example 2: Double glazed installed between 2004 and 2009, using Table S9

Use one of the following depending on the frame type:

e —
Glazing Low E Frame Metal U-value Solar Comment
coating thermal (W/mZ2K) transmittance
break (based on (based on
assumed Table 6al Table 6b)
Double Yes Wood/PVC n/a 2.2 72 Air filled
low E
hard coat
en=.15
12mm gap
Double Yes Metal 4mm 2.7 72 Air filled
low E
hard coat
en=.15
12Zmm gap
e

Example 3: Double glazed installed in 2010 or later, using Table S9

Use one of the following depending on the frame type:

Glazing Low E Frame Metal thermal U-value Solar Comment
Coating break assumed (W/m2K) transmittance
(based on (based on Table
Table 6a) 6b)
Double Yes Wood/PVC n/a 2.0 72 Argon-filled; low

E, hard coat, en =
0.15; 12mm gap

Double Yes Metal 4mm 2.5 72 Argon-filled; low
E, hard coat, en =
0.15; 12mm gap

It is not acceptable to vary the filling / gap / coating values when using the Table S9 approach.

For example, if using Table S9 for a Double-Glazed window installed in 2014, you must assume the 12mm gap in Table
S9, even though the gap identified on site could be larger than this.

The same filling / gap / coating parameters as above can be assumed for Triple Glazing based on being installed
before 2004 or on/after 2004.
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7.1.2 Windows defaults using DEAP Tables 6a and 6b
The DEAP Survey Guide states: “Representative photographs of the window, gap between glazing, manufacturer’s
stamp can be used as supporting evidence when using defaults from DEAP Table 6.” This is elaborated below. There
are examples of default selection using this method in Table 17 below.

When sourcing U-value and g.| from Table 6a and 6b, there are several properties to be considered:

¢ Glazing type (single, double, triple) and frame type (wood, PVC, metal) from survey / plans.
¢ Insulating gas (air, argon).
o Inthe absence of information specifying the type of gas, assume the window is air filled.
o Theinsulating gas type can be taken from manufacturer brochure/product literature.
e Low emissivity coating (hard coat, soft coat, no coat).
o Assume no coat if unknown.
o This parameter can be taken from manufacturer brochure/product literature.
o Ifacoating is present and no further detail is available, assume hard coat with en = 0.2
e Gap between panes established by one of the following to select 6mm, 12mm or 16mm from 6a:
o Manufacturer’s data (brochure or product literature).
o Measure overall thickness and details of pane thickness from manufacturer literature.
o If no pane thickness available, assume 4mm thick and S EEETE RGN R
measure overall thickness of the glazing or window to

determine the gap. 12mm 6mm
o Laser device with CE marking or meeting EU standards. =12mm ; <16mm  12mm
Measures thickness of panes and gap(s). =16mm 16mm

o Ifnoinfo available and no measurement possible, assume
6mm gap between panes.
e Thermal break in metal framed windows can be established by one of:
o Manufacturer's data (brochure or product literature).
o If no data available, if frame is noticeably colder than glass (on a cold day), then there is no break.
o Ifthere is a thermal break, but thickness is unknown, assume 4mm.
o Ifin doubt about presence of thermal break, assume it is not present.

Table 17: Examples of defaults from DEAP Tables 6a and 6b

U-value = 3.1 W/m?K

1) Double glazed PVC

Overall glazing thickness
measured 16mm

No information on filling or
coating available.

Assume air filled with no

coating

Assume 4mm panes.
Gap is 16-(4+4) = 8mm.

Select 6mm option from 6a.
Thermal break n/a for PVC.

gl =0.76

2) Triple glazed wood
frame.

No information on filling or
coating available.

Assume 4mm panes so gap is

[36-(4+4+4)1/2=12mm.

U-value = 2.1 W/m?K
gl =0.68

Overall thickness Assu'me air filled with no Select 12mm option in Table 6a
measured 36mm coating
Thermal break n/a for wood.
3) Double glazed wood | Argon filled. 18mm gap present so select | U-value = 2.0 W/mK

frame. Brochure states
18mm argon filled gap
with hard Low-E coating.

Hard coated.

Assume highest en of 0.2

16+mm option in DEAP 6a

Thermal break n/a for wood.

gl =0.72
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4) Double glazed metal
frame. Frame not cold to
touch compared to
glass. Overall thickness
measured 18mm

No information on filling or
coating available.

Assume air filled with no
coating

Assume 4mm panes so gap is (18-
(4+4) = 10mm. Select 6mm option.

Frame not colder than glass so
break is present. Assume 4mm
thermal break.

U-value = 3.7 W/m?K
gl =076

7.2 Windows certified data

As detailed in DEAP Manual Section 3.2, the preferred source of U-value data for windows, is a certified value
measured according to IS EN ISO 12567-1 or a value calculated according to IS EN ISO 10077-1 or IS EN ISO 10077-2.
A BER Assessor may perform this calculation provided it strictly adheres to the applicable standard and all non-default
data is provided by an accredited source. When specifying a non-default U-value in DEAP, it must be accompanied
by a non-default solar transmittance value calculated according to EN 410. If the non-default solar transmittance is
not available, then default U-value and solar transmittance must be used.

Figure 7.1shows an NSAl Window Energy Performance certificate:
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Figure 7.1 - A WEP certificate

. Acceptable for use in DEAP
mom w0l (2) . Make and model shown at (1) and (2).
et Sontenste A THN 1 Toirs INE-01 Wi St Ensure these match window(s) being assessed.
e Dote 47043011 I 0f in doubt,  check  with  the
supplier/manufacturer and retain their answer
in writing.
o Ensure you have proof that this

window make/model is installed in the
dwelling being assessed. If it is not clear if the
window being assessed matches the window
system/type on the certificate, seek clarification
(3) from the supplier/manufacturer and retain
their answer in writing.

. U-value for DEAP shown at (4) based
on relevant standards
. gL for DEAP shown at (10) based on

relevant standards

BFRC certs are acceptable if relevant fields are
-, shown. However, some BFRC certs don’t show
the U-value and g value required. Only use
documents showing the relevant performance

—‘ data. Verify the BFRC certificate number against

the BFRC website www.bfrc.org.

' T (3)

ENERGY INDEX (kWh/m*/year): 22‘66 Other certified data is acceptable subject to

Enevgy index certified by NSAI Agrement and based on irish standard meeting requirements in Section 3.2 of this

it o e e o e e e s document for both U-value and solar
transmittance. BR443 Section 12 details the

CLIMATE ZONE IRL relevant standards for door U-value

ENERGY PERFORMANCE CRITERIA derivation.

Thermal Transmittance U wodw = 0,85 W/m® K (4]

Effective Air Leakage Lt « 0.00 W/m® X (6)

Solar Factor guneow =037 (5)

ADDITIONAL INFORMATION

Triple Glazed Unit Ug = 0.6LW/m® K (8)

Frame Material uPYC (9)

Solar Energy Transmittance gJ4 = 061 (10)

Overview of IS EN ISO 10077-1

EN 10077-1 is a simplified method for calculating the U value of a glazed unit. It relies on knowing (amongst other
things) the following:

Thermal transmittance values of the glazing
Transmittance factors for the gas / air mix
Transmittance factors for the frame material
Linear transmittance of the frame (i.e. bridging)

The standard gives several defaults for these values. If these defaults are not used then certified proof is required for
the respective transmittance values that will be used, as per IS EN ISO 12567-1.

7.2.1 Window sizes and certified window data:

Itis common practice to establish, e.g. through calculation or WEP/BFRC certificates or other certified data, a standard
U-value for a window of 1.48m x 1.23m with a central vertical divider, comprised of one opening section and one
fixed section. If the standard sized window (1.48 high * 1.23 wide) is used to establish the U-value using one of the
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standards above by testing or calculation as appropriate, then that U-value can be used for a window of the same
type with different dimensions.

A WEP/BFRC certificate is also acceptable for use for a window of the same type with different configurations (e.g.
more than one opening).

Table 18 - Standard testing sizes of window and doors

Window <=2.3m? 1.48 (-25%) * 1.23 (£ 25%)
Window >2.3m? 1.48 (+25%) * 2.18 (£ 25%)
Door <=3.6m? 1.23 (£ 25%) * 2.18 (+ 25%)
Door >3.6m? 2.00 (= 25%) * 2.18 (= 25%)

In the case of larger doors or windows, Annex E of the standard I.S.EN 14351-1:2006 details other standard sizes for
U-value derivation, as set out in Table 3.1.

Note that the standard allows for tolerances in the dimensions of the test window/door; these are shown in Table 3.1
in brackets, as a percentage of the target dimension.

Normally, a U-value measured/calculated for the smaller test size, i.e. 1.48 m * 1.23 m, can only be used for other sizes
of the same type with an area less than 2.3m2 However, where the U-value of the glazing, Ug, is less than 1.9 W/m?K,
a U-value measured/calculated for the smaller test size can be used for all sizes of that window model.

7.2.2 Windows frame factor

e Non-default frame factor must be for the standard window, or,
e Derive area-weighted average frame factor for all windows in the dwelling, or,

e  Use defaults from Table 6c.

7.2.3 New glazing retrofitted to an existing frame
When an Assessor encounters retrofitted / upgraded glass in an existing window frame, they may well need to resort
to the default window U-values in DEAP, bearing in mind that the U-value entered is for the entire opening (glazing
+ frame). Non-default values are used where there is sufficiently evidenced information to carry out a calculation to
ISENISO 10077-1.1tis unlikely that ISENISO 10077-2 (detailed calculation) or ISEN ISO 12567-1 (measurement) would
be feasible in this case. Also, to use a non-default U-value, an Assessor would require a certified solar transmittance
value as outlined above.

If intending to carry out an IS EN ISO 10077-1 calculation, the defaults must be used for any non-certified data. In any
calculations being carried out, in the case where a choice needs to be made on unknown parameters, the more
pessimistic option must be chosen (i.e. chose the option yielding the higher window U-value).

It is unlikely that the assessor will have access to non-default information of the existing frame into which the new
glass is being installed. If intending to carry out a U-value calculation rather than resorting to defaults for the entire
window, use defaults for the frame provided in IS EN ISO 10077-1 and follow the approach in IS EN ISO 10077-1 to
combine certified data for the glazing (if available) with defaults for the frame. Otherwise, a default for the entire
window (including frame and glazing) from the DEAP manual must be used. Calculation of overall U value according
to IS EN ISO 10077-1 can be carried out in U value calculators such as that published by BRE provided adequate
certified non-default is available for the glazing at least.

When specifying a non-default window U-value in DEAP, a certified non-default solar transmittance value must
accompany it.
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7.3 Window overshading

Assessors are required to select the appropriate overshading category from Table 6d of the DEAP manual for each
window in the dwelling. Overshading of a window is an estimate of the sky which is blocked when viewed outwards
from the centre point of the window in question. The skyline to be considered is in front of and above the window’s
centre point, as illustrated in the following diagram. Objects obscuring the skyline below or behind the window
centre point should be ignored. Objects obscuring the skyline may be close to the window, such as balconies and
window reveals, or far away from the window, such as landmasses and other buildings.

Alternatively, think of the entire surroundings of the window as being a sphere. The areas behind and below the
window are not relevant for overshading estimation, so only the quarter sphere above and in front of the window
should be considered, again as illustrated in Figure 7.2.

In borderline cases where the Assessor is unsure of the appropriate overshading category, then the more conservative
option must be chosen. For example, if the overshading category lies between “Average” and “More than average”,
and the Assessor is unsure which one is applicable, then “More than average” is selected.

For sloping roof-windows and sloping solar PV/solar thermal collectors, the approach is like the above guidance on
vertical windows. The area behind and/or below the sloping roof-window / solar PV / solar thermal collector is not
relevant for overshading estimation. Only consider the sky upward from the horizontal plane and outward from the
midpoint of the roof-window / collector when evaluating overshading. Solar PV and solar thermal overshading factors
are detailed in DEAP Table H3.
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Figure 7.2 - Window overshading

7.4 Skylights, solar tubes

In some types of room - e.g. north-facing rooms with external overshading, internal corridors in detached bungalows
-itis difficult to achieve adequate daylight penetration using windows alone. In this case a rooflight extending to the
ceiling below may be used to provide adequate natural lighting. In a dwelling with an uninhabited attic space the
light must be transmitted from the rooflight to the ceiling of the living space with minimal losses. To do this a solar
tube is installed. This is usually a metal cylinder with a highly reflective internal surface so that as much light as
possible is conveyed to the interior of the dwelling as seen in the Figure 7.3.

The skylight/solar-tube combination admits natural light to the dwelling so is treated as a window in DEAP. There is
glazing/Perspex at the top of the tube to admit light and prevent moisture entering. Usually there is also a layer of
glazing or Perspex at the bottom of the tube - the area marked in red in the diagram - which acts as a diffuser,
spreading the light evenly through the room. In this case the rooflight is treated as being double-glazed, air-filled,
with a gap >=16mm.

If there is no glazing/Perspex at the bottom of the tube then only the upper glazing (which could be single, double
or triple glazed) is assumed. In addition, the walls of the solar tube are now considered to be part of the thermal
envelope and so must be included as heat loss walls in DEAP. If the tube is cylindrical, the heat loss area of the tube is
estimated from the length and diameter of the tube (for a tube with circular cross-section the opaque heat loss area
=m*d*|, where ‘d’ is the diameter and ‘I’ the length of the tube).

Default U-values may be assumed unless the Assessor observes evidence to the contrary during the BER survey. In
some cases, the tube may also be rectangular with plastered walls.

As always, detailed records of observations and calculations should be made and retained by the Assessor and
comments relating to how the solar tube was treated are also recommended.
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Figure 7.3: Solar tube

GlasssPerspex cover

Unheated ,
uninhabitable
attic

/
/ VA

—~—~o50lar tube

_,—t-""—'_f_
Light reflects
down tube, into
house .
/

\\\

GlasssPerspex
diffuser

Example 1

DEAP?

e Windowarea=mn*r’=n*d?/4=mn*(0.5)?%/4=0.20 m>.
e Double-glazed, air-filled, gap >=16mm
e Table 6a gives a U-value = 2.7 W/m2K. The “Roof window” option in DEAP should be selected.

A circular rooflight — diameter 50 cm - is connected to a solar tube - 1.3m in length - passing light through a
Perspex diffuser into the central corridor of a detached bungalow built in 2002. How is this accounted for in
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Example 2

A rectangular rooflight opening with dimensions Tm * 0.5m - is connected via an elongated plastered
rectangular section, 1.3m long, through an unheated attic passing light into the central corridor of a
detached bungalow built in 2002. This elongated rooflight is open at the bottom and has a single glazed
external surface. How is this accounted for in DEAP?

e  Window area =0.5m>

Single-glazed - Table 6a gives a U-value = 4.8 W/m?K.

The “Roof window” option in DEAP is selected.

Heat loss wall area: i.e. area of plastered section between dwelling and unheated attic
=13 *(1+14+0.5+0.5) = 3.9 m2.

e Wall U-value: built in 2002, default U-value from Table S3 = 0.55 W/m?K.

e The “Wall is semi-exposed” option is selected in DEAP as the attic is unheated.

7.5 Roofwindows

A window is treated as a roof window if it is inclined at an angle of less than 70° from horizontal. Otherwise, treat it as
a standard vertical window. This is defined in DEAP Table 1b. Roof windows are treated differently from vertical
windows in 2 ways: orientation and U-value.

Orientation
For roof windows there are only two possible orientations in DEAP:

e North: when the roof window is oriented within 30° of North;
e Horizontal: for all other orientations.

Example 1:

During an attic conversion a window is built into the line of a roof having a pitch of 30°. The roof is oriented 15°
West of North. What is the orientation of the window?

Answer: The pitch of the window is less than 70° so it is a roof window. The window is oriented within 30° of North
so the orientation must be “North”.

Example 2:
A vertical dormer window faces 25° East of North. The pitch of the roof is 45°. How is the window treated in DEAP?

Answer: This dormer window is a vertical window in a pitched roof. It is treated as a vertical window, not a roof
window. It is 25° from North, 20° from North-East so the appropriate orientation is “North-east”.

Example 3:

An existing dwelling has three roof windows in a south-facing roof with a pitch of 30°. How are the windows treated
in DEAP?

Answer: The pitch of the windows is less than 70° so they are roof windows. The roof is not oriented within 30° of
North so the orientation must be “Horizontal”.

U-value

DEAP adjusts the U-value of a roof window to account for the different direction of heat flow compared to a vertical
window. Details of the adjustment are given in footnotes of DEAP Manual Table 6a. When adding a roof window in
DEAP, select the “Roof Window" option. DEAP will automatically adjust the U-value. The adjustment applies to default
or non-default U-values alike.
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7.2.4 Perspex or plastic roofing
Perspex or plastic roofing is treated as glass when relying on defaults for solar transmittance and U-values. If there is
more than a single layer (e.g. double or triple layers of Perspex) assume it is double or triple glazing air filled. Use the
associated default U-values and solar transmittance for entry in DEAP as a roof window:

7.6 Door entriesin DEAP

7.6.1 Number of doors
DEAP requires detail of the number of doors in the dwelling.

Example: A new dwelling with 2 identical external doors, one at the front and one at the rear.

For each door, area = 1.85m? and U-value = 3 W/mZK. In this case the door details can be entered in either of the
following ways in DEAP: Note that in both cases the Total Heat Loss Door Area = 3.7m?,

(i) Doors entered separately:
FLOORS ROOFS WALLS ROOMS DOORS WINDOWS GLOBAL FACTORS
Count ~ Room Type Description Draught Stripped Area [m2] t‘\l’\'\::’:g:l
Solid exposed door Front door - solid wood Yes 1.85 00§
Solid exposed door Back door - solid wood Yes 1.85 00§
Total Heat Loss Door Area [m?] 3.70 (® ADD DOOR
(i) Doors entered together:
FLOORS ROOFS WALLS ROOMS DOORS WINDOWS GLOBAL FACTORS
Count ~ Room Type Description Draught Stripped 2 y-value
yp P g PP Area [m<] [W/m2K]
- . . Front and back doors - e oc .
2 Solid expa sed dool oid wond Yes 85 3000 D
Total Heat Loss Door Area [m?] 3.70 (® ADD DOOR
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In DEAP 4, when entering a door, the draught-stripping is also specified:

Edit Door

Q, Product Details # Survey Details

Mumber of items ™ Room Area [mY
Manufacturer  Any ) )
| Nene v 185

Model Any

L-Value [W/mi2K] * Description

3 Front door - solid wood

Draught Stripped

[/} VIEW DETAILS IN LIBRARY

7.6.2 Solid wooden and PVC doors: U-values

The default U-value for a solid wooden or PVC door is 3 W/m?K. A non-default door U-value may also be used once
supported by the appropriate certification as outlined in Section 3.2 of DEAP and BR443 Section 12.

7.6.3 Glazed doors - U-value
In DEAP Section 6.2, a glazed door is one having between 30% and 60% glazing. The default U-value for a solid wood
or PVC door is 3 W/m?K. Modern double and triple-glazing has a lower U-value, so the presence of glazing may lower
the overall U-value of the door. If certified data is not available for the glazed door U-value, it can also be determined
using the following formula:

000+ U 00
(J glass '/ngass + ["l ame 70 Jrame

Uy =

door 1 0 0

o Ugassis the U-value of the glazing, which may be taken from certified data or defaulted from DEAP Table 6a or S9;
o %giass is the percentage of glazing in the door;

o Ugameis the U-value of the door frame which is taken to be 3 W/m?K;

®  %gpameis the percentage of door frame.

Example A PVC door (area measured to be 1.9 m?) in an existing dwelling has a 0.8 m? of double-glazing, with a
manufacturer’s date-stamped indicating an installation date of 2005. What is the adjusted U-value of the door?

o Upnss= 2.2 W/m?K - taken from Table S9,
®  Ygmss=100%0.8/1.9 =42.1%
o Usame=3 W/mZK, the default U-value for a PVC (or solid wooden) door,
L4 %frame= 100-42.1 =57.9%
(2.2%42.1)+ (3%57.9)

— — 2
Udoor 100 2.66 W /m°K
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8. Water Heating

This section supplements the guidance in the DEAP Manual, focussing on,

e Changes to water heating methodology introduced in DEAP 4
e hot water storage,

e controls,

e combination water heaters (a.k.a. combi boilers)

e instantaneous water heaters.

8.1 Common Shower Systems

There are a number of types of shower system commonly used in Ireland. As these different systems use different
amounts of hot water, BER Assessors will need to be able to identify them in order to account for them correctly in
DEAP.

In this section we describe the most common systems, including key features that will help identify the system type
in the BER survey.

8.1.1 Vented hot water system
This is the most common system in Irish homes. It is shown schematically in the Figure 8.1.

In this system the HW cylinder is heated by a boiler or heat pump or immersion, or a combination of these systems. It
may also be heated by a solar thermal system.

Figure 8.1 - A schematic diagram of a Vented Hot Water system.

Cold Water
Storage Tank

Vent Pipe ,—w/‘:—

Shower

HW Cylinder

The key feature for identification is the Vent Pipe which rises from the pipework adjacent to the hot water cylinder
and terminates over the cold water storage tank.

The key features for identification of the Vented HW system are as follows:

128



A Vent Pipe: Water is drawn from the cylinder through a horizontal pipe exiting at or near the top of the cylinder. In
a vented system this pipe will connect to a vent pipe, which extends vertically upwards (Figure 8.2). The vent pipe is
there to allow any excess hot water to drain off safely into the cold water tank and to let any trapped air escape.

The vent pipe terminates over the cold water storage tank (Figure 8.3).

Figure 8.2 - A photograph of a Vented Hot Water system.

Heating expansion vessel for space heating
only

Open vented cylinder

Note,

e the HW Cylinder,

e the horizontal pipe through which hot water is drawn-off from the cylinder,

e the Vent Pipe which rises from the pipework adjacent to the hot water cylinder and terminates over the cold
water storage tank.

Vent pipe terminating over
cold water storage tank

The presence of the vent pipe indicates that this is a vented system.

Hot Water Pump: The vented system can work with or without a pump. Assume the most conservative value, i.e. that
there is a pump on the shower, unless you can show otherwise.
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8.1.2 Unvented hot water system

The unvented hot water system is less common in Ireland than the vented system but it is seen in newer installations
often in combination with newer technologies such as heat pumps. The unvented hot water system is shown
schematically in Figure 8.4.

Figure 8.4 - A schematic diagram of an Unvented Hot Water system.

Expansion
Tank

Shower

HW Cylinder

ol I

The key features for identification of the unvented HW system are as follows (see Figure 8.6):

¢ No vent pipe: As it is not a vented system there will not be a vent pipe rising to the cold water storage tank.
o Expansion Vessels: There should be an expansion vessel present to allow for the expansion of water as it heats.
Expansion vessels on the space heating system are usually red whereas expansion vessels on unvented water

heating systems would usually be blue or white, as in the picture below. However, it is best to double check which
pipework the expansion vessel is connected to.

Figure 8.5 - Expansion vessels for unvented systems. The white and blue vessels are used on water heating
systems whereas the red is used for space heating.

d

X tli

130



Figure 8.6 — An unvented hot water cylinder

Heating expansion vessel

DHW expansion vessel

No vent pipe

Temperature and pressure relief valve

e Temperature and Pressure Relief Valve: In order to prevent the water pressure from building to unsafe
temperature and pressure levels, the system has a relief valve installed on the cylinder.
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Figure 8.7 - A Relief Valve installed on a hot water cylinder.

M

e An unvented system can operate with or without a cold water storage tank, so this is not generally a decisive
factor in identifying the system type.

8.1.3 Instantaneous electric shower
An electric shower is a device which uses electrical power to heat co/d water at the point-of-use, i.e. cold water is
heated in the shower unit which is generally located on the shower wall. It does not draw water from a hot water

cylinder. The electric shower system is shown schematically in Figure 8.8.

Figure 8.8 - A schematic diagram of an Electric Shower.

Vent Pipe

n//F

Cold Water
‘' 5torage Tank

Electric
Shower

The key features for identification of the Electric Shower system are as follows:

e  Wall unit: There will be a unit on the shower wall, with controls to adjust the temperature and flow-rate of the
water. See Figure 8.9.
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e Single supply pipe: An electric shower has a cold water supply only, i.e. it does not take hot water from the DHW
cylinder (or from any other source). If the pipework is visible then there should only be one pipe supplying water
to the unit.

Figure 8.9 - An electric shower. The wall unit in which the water is heated.

e Isolator Switch: Because of the high power rating of electrical showers there will typically be an isolator unit
present. It is often located on the ceiling and switched on using a pull-cord, or it can be located on a wall at the
entrance to the bathroom/en-suite as shown in Figure 8.10.
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Figure 8.10 - A wall-mounted isolator switch (left), and a ceiling-mounted isolator switch (right) for an
electric shower.

8.1.4 Power Showers
A power shower is a unit that pumps hot and cold water to the shower. It does not heat the water. As such it is a mixer
shower; it is not an electric shower.

It should be entered as a Mixer Shower - Vented hot water system + pump.
It can be difficult to distinguish between power showers and electric showers: if the pipework is visible,

e apower shower has 2 supply pipes (hot and cold),
e an electric shower only has one supply pipe (cold).

Otherwise the best approach is to look for a manual for the model installed, which are widely available online.

8.1.5 Shower heated by a Combi boiler or CPSU
A shower that gets it hot water from a Combi boiler or CPSU should be entered as a Mixer Shower supplied by an
Unvented Hot Water system.

8.1.6 Shower supplied by a Thermal Store
A shower that receives its hot water from a thermal store rather than a cylinder should be entered as a Mixer Shower
supplied by an Unvented Hot Water system.

8.2 Entering Default shower Data into DEAP 4.2
In most BERs, particularly for existing dwellings, there is likely to be little or no information available on the showers
in a dwelling. To simplify data entry for those cases, there are 4 default shower types available in the DEAP Library:

e Instantaneous electric shower,

e  Mixer Shower — Vented hot water system,

e  Mixer Shower - Vented hot water system + pump,
e  Mixer Shower - Unvented hot water system.

To add a shower, in Water Heating select the option to “Add Showers & Baths”:
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Figure 8.11 - adding a shower

OPTIONS & STORAGE SOLAR HEAT SOURCE

Showers & Baths

Flow

Count ~ Room Name Description Type Mixer System s sz

Flow
Rate

Waste Water
Heat Recovery
Efficiency

Waste Water
Heat Recovery
Utilisation
Factor

(® ADD SHOWERS & BATHS

In the search screen that pops up select the appropriate line,

Figure 8.12 - select the shower from the library

Add from Library

COMMON ITEMS SEARCH RECENT ITEMS

Type Name & Product Details

é Bath

Instantaneous electric shower (vented or unvented)

é Shower Type: Electric, Mixer System: NJA, Flow Sestrictar No, Flow Ratz] NJA Waste Water Heat
Recaovery Efficisncy. NfA Waste Watsr Hest Recovery Uhilisation Factar NJA
Mixer Shower - Unvented hot water system

= Sniower Typs: Mixer, Mixer System: Unvented hot water system, Flow Restrictar Ne, Flow Bate 11
Wasta Water Heat Becovery Eficiency: NJA, Wastz Water Heat Recovery Utilisation Factor N/A
Mixer Shower - Vented hot water system

2 Shower Type: Mixer, M estrictor. Mo, Flow Ratsl 7

Waste Water Heat Be very Uilisation Factor: NFA
Mixer Shower - Vented hot water system + pump
Shower Type! Mixer, Mower Sy

B 3

Rate: 12 Waste Water Heat

N/A

vy Efficiency” NFA Wastz Water Heat B

overy Lkilisation Factor

@ tems found: 5

ADD NEW ITEM TO LIBRARY

~  Source

21

CANCEL ADD SELECTED ITEM

and click “Add Selected Item” to add it to the BER.

8.3 Entering Non-Default Shower Data into DEAP 4.2

To add a shower, in Water Heating select the option to “Add Showers & Baths":
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Figure 8.13 - adding a shower

OPTIONS & STORAGE SOLAR HEAT SOURCE

Showers & Baths

Waste Water
Waste Water
- Flow Flow Heat Recovery
Count ~ Room Name Description Type Mixer System Restrictog Rate ;I;:a‘:l?:::vew Utilisation

Factor

ADD SHOWERS & BATHS

In the Search screen that pops up, to create a new shower select the option “Add New Item to Library”:

Figure 8.14 - adding a shower to the library

Add from Library

COMMON ITEMS SEARCH RECENT ITEMS
Type Mame & Product Details +~  Source
a Bath ] B Q
@ tems found: 1 1< < 1 > ¥
< ADD NEW ITEM TO LIBRARY > CANCEL ADD

The data entry page for a shower is as follows:

Figure 8.15 - enter shower details

Create Library ltem

BASIC PROPERTIES

tem Type *

Shower ¥ tem Name * Keywords

Manufacturer * Model *

Shower Type * *  Mixer System - D Flow Restrictor

Flow Rate [I/min] Waste Water Heat Recovery Efficiency Waste Water Heat Recovery Utilisation Factor

CANCEL SAVE

The following fields are text descriptions of the shower:

e Item Name - the name given to this shower in the DEAP Library,
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e Manufacturer - the shower manufacturer,
e Model - the shower model.

Shower Type
There are 2 options in the dropdown:

e  Electric - select this option for instantaneous electric showers;
e Mixer - select this option for all other shower types.

Note that for instantaneous electric showers no further information is required.

Mixer System

When you select ‘Mixer’ as the Shower Type you will need to select the Mixer System. There are 3 options to choose
from based on the identification of the system as described in Section 1.1:

e Vented Hot Water System,
e Vented Hot Water System + Pump,
e Unvented Hot Water System.

Flow Rate
The flow rate is the amount of water flowing through a shower, measured in litres/minute.

When you choose a mixer type, DEAP will set a default Flow Rate for the shower, as follows:

Table 19 - Default flow rate for shower systems

Mixer System Default Flow Rate (I/min)
Vented Hot Water System 7

Vented Hot Water System + Pump 12

Unvented Hot Water System 11

Itis possible to enter a non-defaultflow rate for a shower as described later in this section.

Flow Restrictors

A Flow Restrictor is a device used to reduce the rate of water flow through a shower. In order to be considered in
DEAP, a flow restrictor must be permanently fitted, i.e. cannot be removed without the use of tools. The European
Water Label product database - see http://www.europeanwaterlabel.eu/ - has a database of flow restrictors.

In DEAP, where a flow restrictor has been fitted permanently to a shower, the “Flow Restrictor” checkbox should be
ticked. This sets the default Flow Rate to 6 litres/minute for all mixer types.

A non-default Flow Rate can be used when there is evidence to substantiate it, e.g. a technical data sheet with a CE-
marking, or, where the product is listed on the European Water Label product database.
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Figure 8.16 - Flow restrictor data

Create Library ltem

BASIC PROPERTIES

tem Type * tem Hame Kevwords

Shower - Test Shower #1 Mixer shower

Marufaciurer ¥ Madel ¥

Test Manufacturer Test Shower Model

Shewer Type * A omer Spstem

Mixer . Vented hot water system . Flow Restrictor

Flgw Rate [limis]

6 Waste Water Heat Recaovery Efficiency Waste Water Heat Recovery Utilisation Factor

Non-default Flow Rates
Where sufficient data is available it is possible to use a non-default flow rate for a shower.

The flow rate depends on the shower unit and on the pressure of the water supplied to the unit. So, in order to use a
non-default flow rate for a shower, an Assessor would typically need the following,

e Shower data sheet - showing the flow rate across a range of pressures — and with;
o A CE-marking;
o Teststandard - EN 1112:2008.
o European Water Label product database - see http://www.europeanwaterlabel.eu/

e Pump datasheet - showing the water pressure the pump is capable of providing — and with,
o A CE-marking;
o Teststandard - BS 5000-11:2008.
o European Water Label product database - see http://www.europeanwaterlabel.eu/
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Example
In a house where the following shower and pump installed:

Figure 8.17 - Shower system with non-default flow data
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Figure 8 18 - The pump data plate - Maximum Pressure is 6 bar.
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The pump brochure has the following graph of Flow vs. Pressure:
Figure 8.19 - The pump’s performance graph
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At a pressure of 6 bar (the maximum pressure from the pump) the flow rate is 23.3 I/s.
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In this case the shower has 2 outlets: a fixed shower head, and, a hand held shower head, which have different flow
rates. In such scenarios the larger flow rate should be used.

This can be entered in DEAP 4.2 as follows:

Figure 8.20 - Entering the non-default flow rate

Create Library ltem

BASIC PROPERTIES

tem Type iem Hame *

Shower ¥  Thermo mixer shower Keywords
Marnufasturer * Madel ¥
Grohe Euphoria System 160
Shewer Type © Woer Sygreen
Mixer *  Vented hot water system + pump - D Flow Restrictor
ate [/
23 m " prs " " -
< Waste Water Heat Recovery Efficiency Waste Water Heat Recovery Utilisation Factor

Note that the Flow Rate must be a whole number so 23.3 is rounded to 23 litres/min.

8.3.1 Waste Water Heat Recovery
A waste water heat recovery system uses a heat exchanger to recover heat from waste warm water as it flows through
the waste plumbing system. It uses the recovered heat to pre-heat the cold water feed of a shower and a combi boiler
or mains pressure hot water system (thermal store or unvented cylinder).

The energy recovered depends on the temperature of the cold water feed to the dwelling and type of systems that
are installed.

WWHR systems are accounted for in DEAP 4.2 where they are linked to mixer showers, not for electric showers. There
are three types of plumbing arrangements for WWHR systems:

e System A: output of the heat exchanger is fed to boththe shower andthe combi boiler or hot water system;
e System B: output of the heat exchanger is fed to the shower only;
e System C: output of the heat exchanger is fed to the combi boiler or hot water system but not to the shower.

To account for a WWHR system in DEAP 4.2 the following data is required:

e  Efficiency of WWHR: this measures the efficiency of the heat recovery unit;
e Utilisation Factor: this takes account of shut-down and start-up losses. It is expressed as a factor between 0 and
1.

A WWHR system can only be entered in DEAP 4.2 if it is listed on the Product Characteristics Database (PCDB):
https://www.ncm-pcdb.org.uk/sap/index.jsp

For each product listed on the PCDB, the data is given for each of the 3 possible system arrangements described:
System A, System B, System C.

Example
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For a New-Provisional BER, the specification, signed-off by the Architect, states that the shower in the main bathroom
will use a Megaflo SHRU 60 WWHR system in a “System B” configuration. This system is listed on the PCDB:

Figure 8.21 - WWHR data from the PCDB

e o s

Waste water 080106 MNormal
Megaflo SHRU &0 System B

which would be entered in DEAP 4.2 as follows, with the numbers rounded to 2 decimal places.

Figure 8.22 - Entering WWHR data

Create Library ltem

BASIC PROPERTIES

tem Type * teem Hame

Shower - Test Shower with WWHR system

Keywaords

Manufactner *

Andre

Madel ¥

3000

Shower Type ™

Mixer

-

Sysmem

Vented hot water system + pump

-

D Flow Restrictor

Paste Water Heat Recavery Utilisation Factar

For a New Provisional or New Final BER, the presence of the WWHR system may be substantiated in a specification
document signed-off by the architect, engineer, or assigned certifier for the dwelling.

For an Existing BER, the presence of the WWHR system may be substantiated by invoices/receipts that clearly identify
the system and dwelling address, or, a signed-off statement on headed-paper from the installer detailing the same.

8.4 Baths
In DEAP 4.2 each bath present in the dwelling should be accounted for.
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To add a bath, in Water Heating select the option to “Add Showers & Baths":
Figure 8.23 - Adding a bath

OPTIONS & STORAGE SOLAR HEAT SOURCE

Showers & Baths

Waste Water
Heat Recovery
Utilisation
Factor

Waste Water
Heat Recovery
Efficiency

Flow Flow

Count ~ Room Name Description Type Mixer System Restrictor  Rate

(® ADD SHOWERS & BATHS

In the Search screen that pops up, “Bath” is one of the “Common Items” listed.

Figure 8.24 - Adding a bath

Add from Library

COMMON ITEMS SEARCH RECENT ITEMS

Type Mame & Product Details ~ Source
o) Bath ] B Q
() rems found <K ¢ 1 > )l
ADD NEW ITEM TO LIBRARY CANCEL ADD SELECTED ITEM

Select it and click “Add Selected Item” to continue.

The bath will be added to the dwelling. No further information is required - DEAP will make the necessary
adjustments in the background to account for the presence of the bath.

8.5 Low Water Usage

Hot Water Usage in DEAP is reduced by 5% if the dwelling is designed to achieve a water use target of not more than
125 litres per person per day (all water use, hot and cold). The Water Efficiency Calculation Tool (see
https://www.seai.ie/energy-in-business/ber-assessor-support/deap/) is to be used to assess the water use within the
dwelling.

Note that this is an optional calculation and does not have to be carried out as part of a BER for a dwelling.

8.6 Hot water storage

8.6.1 Hot water storage volume
The water cylinder volume is derived using DEAP Table 2a and the associated footnotes. In some cases, the cylinder
or storage may be clearly much larger or much smaller than the values in Table 2a. In such instances, and in the
absence of other information on labels or technical data based on relevant standards, the volume of a cylinder can
be calculated by recording both the cylinder height and the diameter of the cylinder. The volume (which
applies to hot water storage only) is then calculated as follows:
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e V= (pixhxd*4) /1000
Where:
o d=diameter of the cylinder (cm)
o h=height of the cylinder (cm)
o pi=3.142
o V=volume of the cylinder (litres)
e  When using the above formula, the average height should be estimated.

For Enclosed Water Heaters:

For rectangular storage units, the water heater volume is calculated by recording the height, width and depth of the

unit if the heater is cuboid or the above formula if cylindrical. The cuboid volume is as follows:
e V=hxdxwx1000
Where:

o d=depth of unit (m) minus the insulation thickness as appropriate.
o h=height of unit (m) minus the insulation thickness as appropriate.
o w=width of unit (m) minus the insulation thickness as appropriate

o V=volume of the cylinder (litres)

Where multiple hot water cylinders are present in a dwelling the average insulation thickness is determined using the

weighted volume of each cylinder.

Example 1: a dwelling has two cylinders heated by a boiler as follows:

a) 70 litres with 50mm insulation
b) 80 litres with 20mm insulation

e The cylinder volume specified under “Water storage volume” is 150L

The insulation thickness specified in DEAP is [(70x50) + (80x20)] / 150 = 5100/150 = 34mm

For factory fitted insulation, the insulation thickness is measured at the pipe connections to the cylinder. If this is not
feasible a needle or pin can be used to determine insulation thickness, ensuring, as always, that maximum care is

taken, and no damage is done to the cylinder.

144



Example 2: The cylinder below has no label detailing the cylinder volume and is uninsulated.

It is necessary to obtain measurements on site to obtain the cylinder volume. The following measurements were
obtained on site:

e Cylinder Total Height: 900mm
e Circumference: 1413mm

As per DEAP Table 2a note (b), the diameter of the cylinder can be obtained by dividing the circumference by pi (3.142).
This gives a diameter of 450mm for the above cylinder. The volume of the cylinder in litres is then obtained by choosing
the nearest height and diameter options from DEAP manual Table 2a. In this case the volume of the cylinder is 117
litres. Insulation thickness is not included in the height or diameter measurement.

Example 3: The dimensions of the cylinder below measured on site were as follows:

e Circumference: 1630mm. The diameter is therefore 1630/pi = 518.8mm
o Total height: 1120mm.

The insulation thickness could not be determined on site. The cylinder was installed in 2008 as proven by a receipt
from the installer. A default insulation thickness from DEAP manual Table S11 of 35mm (factory applied insulation) is
applied to the cylinder. The cylinder diameter without the insulation is 518.8mm-70mm=448.8mm. The cylinder
height without the insulation is 1120mm-70mm=1050mm. From DEAP manual Table 2a, the nearest height and
diameter options are a diameter of 450mm and a height of 1050mm giving a cylinder volume of 140 litres.
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Example 4: The cylinder below is a dual cylinder as is often used in apartments.

The top half of the cylinder contains the cold-water storage tank in this case. The bottom half of the cylinder contains
the hot water storage and is identifiable by the immersions.

\"—'ﬁ_--_h"—ﬁ'

We are only concerned with the hot water storage cylinder for storage losses in DEAP. We only measure the diameter
and height of the bottom hot water storage to determine the hot water cylinder volume in this instance. The total
diameter of the cylinder = 500mm. An insulation thickness of 25mm was determined. Therefore, the diameter of the
cylinder without the insulation is 450mm. The total height of the hot water storage tank (bottom tank) was 700mm -
50mm (insulation thickness) = 650mm. From DEAP manual Table 2a, the nearest height and diameter options are a
diameter of 450mm and a height of 675mm giving a cylinder volume of 84 litres.

Note for the examples above the hot water storage vessel volume may alternatively be determined from
measured data according to BS 1566 or IS EN 12897. Cylinder standing losses may also be stated on an NSAI Agrément
Certificate or equivalent.

The cylinder loss stated on labels / name-plates can be used where,
e the label has a CE-marking and states the relevant standard;
or,

e thelabel has a reference to the relevant Ecodesign or Energy Labelling Directive.

In the event of a single cylinder with factory AND lagging insulation or two cylinders (one with factory, and one with
lagging insulation), see Example 2 in Section 8 below.
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8.7 Water heating controls

The DEAP Manual Table 2 details the “temperature factor unadjusted” and associated multiplier figures applied in
DEAP based on water heating controls. Information required during site survey for selection of the factors is as follows
where a hot water cylinder is heated by a boiler or heat pump:

e Presence of a cylinder thermostat
e Separate time control of the water heating

Other factors are considered for other storage types (e.g. thermal stores, combi boilers, CPSUs) as detailed in DEAP
Table 2. The following examples show the effect of varying time and temperature control and the effect on the
temperature factor and multiplier in DEAP.

Example 1: No separate time control and no temperature control

e Main space and water heating: Open fire with back boiler to radiators and cylinder
e Controls: none
e Values selected by DEAP:

o Temperature factor: 0.6 for cylinder (indirect) as per table 2.

o Temperature factor multiplier: 1.3 (no timer or cylinder thermostat)

Note, if an immersion is the main water heater, the multiplier is always 1 as detailed in Table 2 of the DEAP manual.

Example 2: Separate time control only

e Main water and space heating: Oil boiler heating radiators and cylinder
e Controls: full programmer allowing the user to set separate times for space and for water heating. No
thermostatic controls. See DEAP 9.3.3.
e Values selected by DEAP:
o Temperature factor: 0.6 for cylinder (indirect) as per table 2.
o Temperature factor multiplier: As there is no cylinder thermostat the multiplier 1.3 applies. As there is
separate time control of water heating, the multiplier of 0.9 also applies. The multiplier entered in DEAP is
therefore 1.3%0.9=1.17.

Example 3: Temperature control only

e Main space and water heating: Gas boiler
e Controls: No time control. Has cylinder thermostat.
e Values selected by DEAP:
o Temperature factor: 0.6 for cylinder (indirect) as per Table 2
o Temperature factor multiplier: 1. Table 2 multipliers from notes a) and b) do not apply as there is no time
control and there is separate temperature control.

Example 4: Separate time and temperature control

e Main space and water heating: Oil boiler
e Controls: Programmer allowing the user to set separate times for space and for water heating. Cylinder
thermostat present.
e Values selected by DEAP
o Temperature factor: 0.6 for cylinder (indirect) as per Table 2.
o Temperature factor multiplier: As there is cylinder thermostat, the multiplier 1.3 does not apply. As there
is separate control of water heating, the multiplier of 0.9 applies. The multiplier in DEAP is therefore 0.9.

Note that for such systems in existing dwellings, as per Table S11 of the DEAP Manual, Boiler Interlock is assumed
present if there is a room thermostat and (for stored hot water systems) a cylinder thermostat. DEAP Section 9.3.9
provides further detail on boiler interlock.

The following examples show systems with and without cylinder thermostats:
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Example: Cylinder thermostat attached to the side of the cylinder

The cylinder thermostat is accounted for in DEAP if it provides the
level of control outlined in DEAP 9.3.7. The following must be borne
in mind:

1. Does it measure the temperature of the cylinder? (YES)
2. Does it switch on and off the water heating? (YES)
3. Canasingle target temperature be set by the user? (YES)

This is not counted as a cylinder thermostat in DEAP:

1. Does it measure the temperature of the cylinder? (YES)

2. Does it switch on and off the water heating?

(NO): The device is not wired back to a motorised valve, programmer or
boiler. It merely closes off the flow through the cylinder coil.

3. Can a single target temperature be set by the user? (NO): The
TRV doesn’t show temperatures and does not allow the user to set a
temperature (e.g. 60°C).

In other instances, the water temperature of the pipework rather than
cylinder is being measured. Again, this does not count as a cylinder
thermostat in DEAP as the cylinder temperature is not being measured.
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8.8 Instantaneous electric water heaters
Figure 8.25: Instantaneous water heater data plate

An instantaneous electric water heater is a unit containing an
electric heating element used to provide on-demand hot water, i.e.
when the hot water tap is opened the electric element is switched
on, thereby heating the cold water passing through it. These units
are frequently located at the point of use, e.g. under the sink. They
may contain a small insulated hot water store to be included in the
water storage volume in the Water Heating section in DEAP. If a unit
has a water store its volume may be detailed on a product data plate
as shown in Figure.

In this case the volume is 10 litres. The data plate must have a CE-
mark or reference to a national standard or equivalent to use the
volume shown in DEAP. Where insulation thickness isn't detailed and can’t be measured, the default thicknesses
based on dwelling age band from DEAP Table S11 are used. The examples below show how these systems are treated
in DEAP.

Example 1

Consider a one-bedroom apartment with hot water provided by three identical instantaneous electric water
heaters: one for the bath, one for the bathroom sink, one for the kitchen sink. A CE-marked data plate on
the instantaneous heaters states that each unit has a 10-litre hot water store insulated by 15mm of high
density polyurethane foam. How is this treated in DEAP?

The hot water storage of each instantaneous heater must be accounted for in DEAP. The DEAP inputs are as
follows:

e Water heating tab:
o Are there Storage Losses: “Yes".
o Water Storage Volume (for the three water heaters): 10*3 = 30 litres.
o Temperature Factor Unadjusted: 0.6 - equivalent to a cylinder heated by an electric immersion as
per DEAP Table 2.

o Temperature Factor Multiplier: 1.

o Insulation Type on Water Store: Factory Insulated.

o Insulation Thickness [mm]: 15.

o Are there Distribution Losses: “No” - If the heater is at the point of use, there are no distribution
losses. If the heater is not at the point of use, e.g. a multi-point electric water heater providing hot
water to taps in several different rooms, then there will be distribution losses.

o Is supplementary electric water heating used in summer: “No”.

o  Primary Circuit Loss Type:“Electric Immersion heater” — this is chosen when instantaneous electric
heaters are the main water heating system.

e Energy Requirements tab:
o Efficiency of main water heating system: 100%.
o Efficiency adjustment factor: 1 (none of the values in DEAP Table 4c apply)
o Main water heating system fuel: Electricity.
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Example 2

A detached house has a regular oil boiler and a 110-litre hot water cylinder with a 25mm thick lagging jacket.
The house has an extension with a WC with hot water provided by an instantaneous electric heater. A data
sheet indicates that the instantaneous heater has an internal 15 litre hot water store with 10 mm of factory-
fitted foam insulation. How do you deal with this in DEAP?

The cylinder and the instantaneous heater both store domestic hot water, so both will contribute to the
storage loss. However, the main water heater is the oil boiler (provides more hot water and is cheaper to
run). DEAP entries are as follows:

e  Storage Volume:110 + 15 = 125 litres.

o /nsulation Type & Thickness: only one entry is permitted in DEAP so the weighted average of the two
systems must be calculated considering the different storage capacity of each system; so,
o Insulation Type: Factory Insulated.

((25x0.5x110)+ (10x15))

=122 =12mm.
(110+15) o

o Insulation Thickness =

Lagging jacket insulation is half as effective as factory foam insulation. Therefore, the 25mm thickness of the
cylinder lagging jacket is multiplied by 0.5 in the equation above. The equation shown provides an average
factory insulation thickness weighted by volume.

o Temperature Factor & Temperature Factor Multiplier: these are calculated as normal for the main
water heating system, i.e. the boiler & cylinder system.
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8.9 Combi-boilers

A Combination Boiler, commonly known as a combi boiler, has the capability to provide domestic hot water directly
and to provide space heating in the usual manner. In some cases, the combi boiler has an internal hot water store. In
DEAP a combi boiler with an internal store capacity of less than 15 litres is classed as an instantaneous combi. A combi
boiler with an internal store capacity of 15 to 70 litres is classed as a storage combi boiler.” Dwellings with combi
boilers are unlikely to have hot water storage installed other than storage which may be in the boiler. In addition, the
combi boiler has separate connections for water and space heating. The HARP database categorises boilers as being
combi or regular boilers. In addition, HARP provides information on any storage facility or keep-hot facility in the
boiler. This information may also be available from product literature or websites.

When providing hot water, combi boilers operate in response to a demand from a tap or shower. By contrast, a regular
boiler heats water stored in a hot water cylinder or thermal store for use later.

It takes a short amount of time for the water leaving the combi boiler to reach an adequate temperature. The energy
required to meet the dwelling’s hot water demand in DEAP does not take account of the energy used as the combi
boiler output reaches an adequate temperature. In DEAP this extra energy input is called the additional loss for the
combi boiler and is specified in DEAP Table 3a and the associated footnotes. The Assessor selects the combi boiler
type from the list provided in DEAP:

e Instantaneous, without keep-hot facility

e Instantaneous, with keep-hot facility controlled by time clock

¢ Instantaneous, with keep-hot facility not controlled by time clock
e Storage combi boiler - store volume > 55 litres

e Storage combi boiler - store volume V < 55 litres

8.9.1 Combi boiler: additional losses

The additional loss for a storage combi boiler depends on the volume, V, of the internal hot water store. An additional
loss of zero applies if the volume is 55 litres or more (DEAP Table 3a). If the volume is less than 55 litres (but greater
than 15 litres) the additional loss is calculated by the Assessor for entry in DEAP as follows:

Additional Loss = 600 - [ (V-15) * 151

Example

What is the Additional Loss of a combi with an internal hot water store having a capacity of 45 litres?
V =45 litres. Substituting into the equation above gives additional loss as follows:

=600 - [ (45-15) * 15]

=600-[450]

=150 kWhy.

Table 3a, note (a) applies to this category of storage combi boiler. Note (a) states that if the daily hot water usage is
less than 100 litres/day, then the additional loss calculated above is multiplied by (Daily Hot Water Usage)/100.

In this example, if the daily hot water usage is 79 litres/day, the additional loss is corrected to:
=150 *(79/100)
=118.5 kWh/y.

17 See DEAP Manual Appendix D for definitions of the combi boiler, instantaneous combi, storage combi
and keep-hot facility. Storage > 70litres is a CPSU.
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The daily hot water usage is displayed on the Water Heating tab in DEAP. If Note (a) applies the Assessor must make
the adjustment to the additional loss. This adjustment is not required if the daily hot water usage >= 100 litres.

8.9.2 Instantaneous combi Boilers - keep-hot facility
Some instantaneous combi boilers maintain the water in the internal store above a set temperature even when there
is no hot water demand and the boiler is not in use. This is called a keep-hot facility. It may operate by burning fuel or
by heating an electrical element in the internal store. When an instantaneous combi boiler is selected from the list of
combi boiler types it is also necessary to specify whether there is a keep-hot facility powered by electricity, using the
second drop-down list:

Figure 8.26: Selecting the keep hot facility

@ Combi Boiler

Instantaneous, with keep-hot facility controlled.. - Electric keep-hot facility, controlled by time cl.. v 600 600

o Ifthereis no keep hot facility present, then the “Electric keep hot facility type” entry is set to “None”.
o Aninstantaneous combi with no keep-hot facility has an additional loss of 600 kWh/y but Note (a) applies in
this case so the daily hot water usage is considered. DEAP does this automatically. The associated electricity
consumption is zero as there is no keep-hot facility.

o Ifthereis a keep hot facility present that operates by burning boiler fuel the “Electric keep hot facility type” entry
is set to “None”.
o Inthis case the additional loss is 600 kWh/y if the keep hot facility is controlled by a time-clock but 900 kWh/y
if it is not controlled by a time-clock. The associated electricity consumption is zero. DEAP then attributes
the keep-hot facility energy usage to the main water heating fuel type.

e Ifthereis an electric keep hot facility present, then one of the following options is chosen:

o Electric keep-hot facility, controlled by time clock: For an instantaneous combi boiler with an electric keep-
hot facility controlled by a time-clock, the additional loss is 600 kWh/y and the electricity consumption is also
600 kWh/y (as defined in Table 4f).

o Electric keep-hot facility, not controlled by time clock: For an instantaneous combi boiler with an electric
keep-hot facility controlled by a time-clock, the additional loss is 900 kWh/y and the electricity consumption
is also 900 kWh/y (as defined in Table 4f). As per the footnotes in DEAP Table 33, if the power rating of the
keep-hot facility without time clock is available from the HARP database, the additional loss is calculated by
the user as:

Loss =8.76 xP  (kWh/year)

where P is the power rating of the heater in Watts. The electricity consumption will have the same value as
detailed in DEAP Table 4f (note f).

Table 20 - Losses for Combi-boiler Keep-Hot Facility

. ) Additional Loss Electricity
Keep hot Facility Type Time-Clock (KWh/y) Coman i %)
No NA NA 600'® 0
Yes Boiler Fuel No 900 0

'8 * Table 3 Note (a) applies in this case if daily hot water usage < 100 litres.
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Yes Boiler Fuel Yes 600 0

Yes Electric No 900 or(8.76 x P) 900 or(8.76 x P)

Yes Electric Yes 600 600

8.9.3 Further examples of combi boilers in DEAP
The examples below show population of DEAP fields for both instantaneous and storage combi boilers.

Example 1 - Instantaneous combi boiler

The screen shot below shows the HARP listing for an instantaneous combi boiler.

rade name: Immergas
Model name: Wictrix 24KV -
First Manufactured: 2006

Last manufactured: Current

Efficiency band

Fan assistance:

Burner control:

Elec. power firing:
Store type:
Separate store:

Store insulation
thickness:

"Keep-hot" facility:

"Keep-hot" electric
heater:

Store temperature:

Fan

“Wariable (Stepped or
modulating)

1300

MNA,

0 mm

MNA/Unknown

MA,

a

Run Time Indicator:

lgniticn:

not firing:
Store lozs in test:

Store volume:

Store insulation type:

Store heat loss:

"Keep-hot" timer:

Seasonal efficiency(%): 50.6
Efficiency category: SEDBUK based on certified SAP equation used: 104
data
Cutput Power: 26 - 28 kW
Main type: Combi Fuel: Gas
Mounting: Wvall Exposure: Indoor onhy
Condensing Flue: Room-sealed

True

Mo

3 W
Unknown/inapplicable
0 litres

Unknown/inapplicable

MNasUnknown

Mo Control

Water storage losses are set to zero for instantaneous combi boilers. As they normally serve several outlets, they
will have distribution losses. Where the combi boiler can supply domestic hot water separate to space heating,
Supplementary electric water heating is set to ‘No'.

There is no keep hot facility, as detailed in the HARP lookup above. Some instantaneous combi boilers will have a
keep hot facility.

e ‘Combi boiler type ‘= ‘instantaneous without keep hot facility’
o ‘Electric keep hot facility type’ = ‘None'.
e ‘Primary circuit loss type’ = ‘Combi boiler’.

See DEAP entry below.
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Combi boiler

[[] vLow water usage (iess than 125 1/p/d)

[ combi Bailer

Instantaneous, without keep-hot facility

-
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Example 2 - Storage combi boiler store volume <55litres.

The screen shot below shows the HARP listing combi boiler with store volume < 55 litres and > 15 litres. This volume
implies that this is not an instantaneous combi boiler or CPSU - it is a storage combi boiler.

Manufacturer: Immergas
Trade name: Immergas

Model name: Victrix Zeus 26 11 -

Model Identity no.: 0694BR0938

First Manufactured: 2009

Last manufactured: Current
Efficiency band

Seasonal efficiency(%): 90.2

Efficiency category: Irish SEl Validated entry SAP equation used: 106

Output Power: 236-236 kW

Main type: Combi Fuel: GCas
Mounting: WWall Exposure: Indoor only

Condensing Flue: Room-zealed
Fan assistance: Fan Run Time Indicator: No details
available
Burner control: Variable (Stepped or Ignition: Mo
modulating)

Elec. power firing: 135W not firing: ew

Store type: Secondary Store loss in test: Excluded
Separate store: Store volume: 47.3 litres
Store insulation 18 mm Store insulation type: Polyurethane foam
thickness:

Store temperature: NA/MUnknown Store heat loss: 126 W
"Keep-hot" facility: Unknown "Keep-hot" timer: NA/Unknown
"Keep-hot" electric

heater:

Water storage losses are set to ‘Yes' for storage combi boilers. As they normally serve several outlets, they will have
distribution losses. Where the combi boiler can supply domestic hot water separate to space heating,
Supplementary electric water heating is set to ‘No’. When the unit is located indoors, ‘Yes' is selected for ‘Is hot
water storage indoors or in group heating scheme?’
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The store type is secondary, the store insulation is polyurethane foam and the store insulation thickness is 18mm
from the above listing. Using the Table 2 lookup in DEAP for temperature factor, the following detail is applied to
the DEAP entry:

Storage combi boiler, 5. = 47 -

The combi boiler type selected is Storage Combi boiler store volume <55litres. The store volume from HARP is 47.3
litres, rounded to 47 litres in DEAP.

As the volume is less than 55 litres (but greater than 15 litres) the additional loss is calculated by the Assessor for
entry in DEAP as follows using DEAP Table 3a: Additional Loss = 600 - [ (V-15) * 15]. This gives an Additional Loss
of 120KWh/yr for the combi boiler. The Assessor enters this in DEAP.

As there is no keep hot facility in storage combi boilers, ‘None' is selected for electric keep hot facility type. The
associated electricity consumption automatically derived by DEAP is zero as there is no keep-hot facility. ‘Combi
boiler is selected for the primary circuit loss type. See DEAP entry below.

Note the Following:

e As per DEAP Section 4.2: For combi boilers, the storage loss factor is zero if the efficiency is taken from Table
4b. The loss is included for a storage combination boiler if its heating efficiency is based on certified data or is
obtained from HARP, using the calculated hot water storage loss factor and volume on the ‘Water Heating’ tab
and the temperature factor from Table 2. The insulation thickness and volume should be provided by the
manufacturer or obtained from HARP.

e Always assume the more pessimistic option if information is not available. For example, if unsure about
‘keep hot’ on an instantaneous combi boiler, select YES to keep hot. Where it is unclear if a storage combi
boiler has a primary or secondary store, assume primary store present.

e Boilerinterlock can be achieved for combi boilers by fitting a room thermostat.

e If there is a keep hot facility present that operates by burning boiler fuel the “Electric keep hot facility type”
entry is set to “None”.
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9. Heat Distribution & Controls

This section supplements the DEAP Manual Guidance on heat distribution and controls for space heating.

9.1 Space heating controls

Controls can have a significant impact on the energy value calculated by DEAP. Table 4e of the DEAP manual defines
the control category based on the type of controls installed in the dwelling. There are various groups of controls to
select from based on the heating system type in Table 4e. Section 9.3 of the DEAP manual defines specific control

types.
More recently, controls are provided via mobile Apps, enabling remote control of heating temperatures and

scheduling. Determine the applicable level of control from the DEAP Manual Section 9.3 for these Apps when
identifying the appropriate DEAP entries.

9.1.1 Control category: common errors

Insufficient Documentary Evidence
The retention of insufficient documentary evidence is often identified as a code of practice non-compliance issue. As
stated in the DEAP Survey Guide Section 4 photographic evidence of heating controls is required:

Table 21 - Evidence for heating controls
DEAP software tab: “Space heating”

Heating systems | Follow guidance in the DEAP Manual. e Photographs of relevant heating

properties, emitter
type and controls

Representative photographs of heating system controls;

(e.g. radiators, underfloor, warm-air, electric|e Photographs of emitters (radiators,
storage heaters, air conditioning (ducted and underfloor heating manifold, etc.);
non-ducted) system, etc.) and controls (such as
TRVs, zone valves, room thermostats, cylinder
thermostats, timers, and any other relevant
controls) must be taken.

e  Survey Form.

Details must be recorded on the DEAP Survey
Form.

Always ensure that full, clear and transparent evidence is retained.

Control Category Value of “3” Entered in Error for Boiler Systems

One of the most common errors encountered during audit is the selection of control category 3 (time and
temperature zone control) where site observations and/or the assessors survey notes do not support this category.
As per the Section 9.3 definition in the DEAP Manual:

“In order to specify time and temperature zone control it must be possible to program the heating times of at least
two space heating zones independently in addition to independent temperature controls. It is not necessary for these
zones to correspond exactly with the zone division that defines the living area fraction (Section 7.2)".

There are two key requirements in the above definition:

1. Independent time control of at least 2 space heating zones
2. The ability to be able to set the temperature of each of the space heating zones

If only one of these requirements is met, time and temperature zone control cannot be selected in DEAP.
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Some examples of typical programmers and timers in dwellings are shown below. The right-hand column of the table
describes whether the controller(s) can provide time and temperature control when installed in conjunction with
sufficient thermostatic control. Note that some other conditions (as described) may need to be met to constitute time
and temperature control.

Table 22 - Examples of Programmers and Timers
Controller Description Capable ofindependent time control of 2
space heating zones?

Electronic programmer. | No. Only one channel is available for
HOT YWATER HEATING . . .
= = | et toraomesn | ool of e sace et f e e
' =1 | hot water (left side ny prog 9
§ time and temperature zone control is not
o roere controls). .
possible regardless of the number of
1 channel for space thermostats present.
heating.

Electronic programmer. | Yes. 2 channels are available for controlling
time for space heating zones. Time and

1 channel for domestic . .
temperature zone control is possible.

hot water (right side
control). At least two room thermostats must be
present in the dwelling in conjunction with
this controller to specify time and
temperature control in DEAP.

2 channels for space
heating (left and middle
controls).

1 x Programmable No. These controllers are often identified as
Thermostat. a standard programmer in error. They
provide time and temperature control to a
single zone. They are often characterised by
a grille to the casing to allow air from the
room to pass over a thermostat element. If
unsure if the device is a programmable
thermostat take the model number and
attempt to identify the type through an on-
line search. If this does not resolve the type
contact the Helpdesk for advice.

— 2 x Programmable Yes. Same controller as above but there are
™ Thermostats. two. It is therefore possible to control both
- , the time and temperature of two zones

00 independently. Time and temperature
7 e@ control can therefore be specified in DEAP.
Additional thermostats are not required for
time and temperature control as the
thermostat is integrated with the

’ ) programmers.
@ )

1 x Mechanical No. The timeclock provides time control but
Timeclock. only has one channel and is therefore not
capable of providing independent time
control of two space heating zones.
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2 X Mechanical Yes. Two channels are available for the time
Timeclocks control of two space heating zones.

Notes: The assessor must be sure that both
timers are for the space heating zones, e.g.
through labels or the presence of an
additional controller that is clearly for
control of the domestic hot water. Two
mechanical time clocks could be for one
space heating zone and domestic hot
water.

Two room thermostats must be present in
conjunction with the timeclocks to specify
time and temperature zone control.

9.1.2 Further control category examples
Information is required from site survey for correct selection of controls in DEAP:

e System/boiler type and emitter type.
e Type of control of space heating.

e Number of zones.

e Number of room thermostats.

e Number TRV's.

The following examples show the effect of varying time and temperature control on the DEAP entries. Full details are
available in DEAP Table 4c and 4e in particular.
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No time control of main space heating - A typical scenario would be when the main space heater is an open fire
with back boiler to radiators. It can also be found in boiler systems controlled only by means of an on/off switch or
by systems having a room thermostat only. This poor level of control is reflected in the control category of ‘1" and
in some cases a temperature adjustment greater than ‘0’.

CONTROLS AND RESPONSIVENESS PUMPS AND FANS HEAT SOURCES SUMMER Ih

@ Individual Scheme O Group Scheme

83 Heating System Properties O Results
Heatir emperature Adjustment [C]
Central heating systems with radiators or underfloor heating v 0.6

b Category Heating System Control Cate.
Solid fuel boilers v 1
Heating System Heating System Responsiven..
Open fire with back boiler to radiators v 3
HeatE er Type Heatir em Co
Radiators v Mo time or thermostatic control of room .. ~

Wall or room thermostats are available in diverse types and styles, analogue and digital, examples of these are
shown as follows:

e
Drayton

oo
/0“10

If there are multiple space heating thermostats, then there are multiple space heating zones and each of these will
need independent temperature and time control to apply a control category of ‘3" in a boiler system.

TRV’s — All TRV’s are counted in the Survey Form - Room by Room record. This determines whether they are
accounted for in DEAP. A programmer is always needed for TRVs to be considered as control category ‘2".
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room in roof area [m°) perimetertotal ground floor (PA) ratio » draughisirpong Selow energy kghts]  Thermal mass  laht  med |’O\'I|')l

F typadti F typad? F typed3 external wall D D D
flor I:I D D

searating walls D D D
intemel walls D D D

verall thermal mass

———
Room by Room record

Rads with
orwia [N
TRVs?

_y

. Cragil Chimney
ng dimensions over Walli oot laripping 0 Open  |Fans/
H e md Glazing details  [Frame | Gap shading  [direction  Jtype i Fusiess |Flues  vams

ot |Energy
its |Lights

Group Heating Controls - for selection of the appropriate control category, observe and record the presence of
the programmer, thermostats and TRVs. The programmer can be in the dwelling (e.g. apartment) or central to the
group heating scheme (e.g. boiler room, corridor). As stated in Table 4e DEAP Group 3; under heating controls:
"(Programmer in group heating scheme may be inside dwelling or part of the group heating system)"

Electric Heater Controls - Consider a small apartment with a storage heater and Automatic Charge Control in the
living room and direct electric heating (with on/off control only) in each of the two bedrooms. There are no other
habitable rooms. As per DEAP appendix A, the direct electric heaters heat most of the habitable rooms and are
therefore the main heating system. The controls in DEAP are as follows:

CONTROLS AND RESPONSIVENESS PUMPS AND FANS HEAT SOURCES SUMMER IM

@ Individual Scheme O Group Scheme

§8 Heating System Properties _@,I Results

Room heaters

Electric (direct acting) room heaters:

Panel, convector or radiant heaters

Mo thermostatic control of room temperature
If an

appliance or system of appliances can provide the level of time control outlined in section 9.3.3 of the DEAP manual
it should be considered as a programmer.

DEAP Section 9.3.1 defines a Room thermostat as follows: ‘A room thermostat senses the indoor air temperature
and switches on or off the space heating. A single target temperature may be set by the user.'

An Appliance Thermostat (9.3.16) is located on the appliance and again, the user must be able to set a single target
temperature.

The following photo shows an appliance dial graduated by *' to 'Max' on a direct electric heater:
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This cannot be used to set a specific target temperature and therefore should not be regarded as a thermostat.

Alternatively, there may be product instructions or literature available for this appliance equating the graduations
to temperatures measured in the room. We would advise Assessors to contact the relevant supplier/manufacturer
for further details and to contact the Helpdesk if further assistance is needed.

9.2 Warm air heating system

Older warm air heating systems have their own distribution system but in more recent installations warm air systems
are frequently combined with a Mechanical Ventilation system with Heat Recovery. For example, a boiler system may
feed a heat exchanger at the mechanical ventilation inlet rather than feeding radiators. The heat recovery system
data is entered in the ventilation tab in DEAP in the usual way. This caters for the ventilation aspect and the power
consumption of the heat recovery system fans. It is possible to use non-defaults for the MVHR system as normal.

The boiler data is entered as normal, using the efficiency from HARP, for example.

In this scenario, "Warm Air Heating Or Fan Coil Radiators Present" is not selected in the

‘Space Heating > Pumps And Fans’ tab, because the warm air heating fan power is entered through the heat recovery
system in the DEAP ventilation tab. As per DEAP table 4f note (d) the warm air heating fan power usage is that of the
MVHR in this case.

The responsiveness category is 1 in this system type.

It should be assumed that a central heating pump is required to pump water from the boiler to the MVHR heat
exchanger unless you can demonstrate otherwise.
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10. Lighting

The method for calculating the energy required for lighting changed in DEAP 4.2. The new approach accounts for the
bulbs present in a dwelling in greater detail and as a result additional information is entered in comparison to
previous versions of DEAP. The information entered into DEAP 4.2 depends on whether the Lighting Design of the
dwelling is known. In most cases the Lighting Design will not be known so that case will be dealt with first.

10.1 Lighting Design Not Known
In this case you should only enter default data for the light bulbs in the dwelling.

Non-default bulb data should not be used.
There are 5 default bulb types in the DEAP Library that must be used in this scenario:

e Default Linear fluorescent,

e Default LED/CFL,

e Default Halogen LV (low voltage),

e Default Halogen Lamp,

e Default Incandescent.

If no bulb is present assume Default Incandescent.

If it's not possible to distinguish between a Halogen and Halogen LV (low voltage) lamp, select Halogen.

10.1.1 Entry into DEAP 4.2

In the Lighting page of DEAP, “Is lighting design known?” is left unticked. On the right hand side of the page, select
“Add bulb”:

Figure 10.1 - Adding a bulb
—_—

D s lighting design known?

Efficiency

Count v Name Description Room Bulb Type imaw

(¥ ADD BULB

This will allow you to add a default bulb from the DEAP Library.

In the DEAP Library a default bulb has been set up for each of the bulb types as can be seen in Figure 10.2. To add a
bulb, select the relevant line in the list and then click “Add Selected Item”:
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Figure 10.2 - Adding a Default Bulb from the library

Add from Library

COMMON ITEMS SEARCH RECENT ITEMS

Type Name & Product Details ~ Source

Default Halogen Lamp
Q Eulo Type: Halogen Lamp, Eficiency: 15.7 o E Q

Default Halogen LV

Q Buls Typs: Halogen LV, Efficizncy: 26.1 o E Q
I S RS ° B a
Q e tenom sce sn ° 3
Q oot et Frres 5y 03 ° B Q
@ tems found: 5 1< < 1 > 2l

ADD NEW ITEM TO LIBRARY CANCEL ADD SELECTED ITEM

Figure 10.3 - The bulb has been added

D Is lighting design known?

Efficiency

Count ~  Name Description Room Bulb Type m/W]

Default Incandescent Incandescent 120 0 m]

ADD BULB

In this example a Default Incandescent bulb has been selected and is then added to the dwelling. By default it is
added with a Bulb Count = 1. If the number of incandescent bulbs in the house is not equal to 1 then this must be
changed. To do this, click on the item to open the “Edit Bulb” page where you can change the number of bulbs.
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Edit Bulb X

Q. Product Details & Survey Details
Humber af hems * [
Bulb Type Incandescent
" g + [ none -
Manufacturer
Model
Description
[} VIEW DETAILS IN LIBRARY D -

In this example it has been changed to 5. Click “Save” to save the changes.

This process should be followed for all bulb types identified in the survey of the dwelling

10.2 Lighting Design Is Known

Where the lighting design is known a similar approach is taken but additional information is required.

10.2.1 Substantiating evidence required
The lighting design for a dwelling should include the following information:

e Lighting Plan: drawings for the dwelling indicating the location of all fixed light fittings.

e Lighting Schedule: this should document the bulb used in each of the fixed light fittings identified in the Lighting
Plan.

e Supporting technical documentation: non-default data can only be used where there is supporting
documentation indicating the Bulb Power (in Watts) and Bulb Efficiency (in Lumens /Watt). Documentation for
bulb efficiency should meet the normal requirements of DEAP, i.e. it should be either,

o Manufacturer's documentation with a CE-marking and stating a relevant test standard, or,
o Accredited test data, as defined in the DEAP Manual, referencing the relevant EN standards.

The above documentation should be signed-off by the Architect, Engineer or Assigned Certifier.

In a New Final BER survey, if it is clear that the information provided in the Lighting Design does not match the
installed lighting, then for the purposes of the BER the lighting design is not known and the guidance in Section 2.1
should be followed.

For example, in all of the following cases, the lighting design is considered to be invalid and default data should be
used as per Section 2.1:

e The number of fixed light fittings specified in the lighting design is different from the number identified in the
survey;

e Some of the fixed light fittings do not have bulbs installed;

e One or more of the bulbs does not match the lighting design, e.g. what was specified as CFL actually has an LED.

10.2.2 Entry into DEAP 4.2
In the Lighting page of DEAP, “Is lighting design known?” is selected.
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Figure 10.5 - Adding a Bulb (Lighting Design is known)

Iz lighting design known?

Count ~  Name Description Room Bulb Type Power [W] E:':f\':]““

ADD BULB

As before, to add a bulb select the “Add Bulb” option on the right hand side of the page.
Figure 10.6 - Adding a new bulb to the DEAP Library

Add from Library

COMMON ITEMS SEARCH RECENT ITEMS

Type Name & Product Details +v  Source
QT et e 157 ° B Q
Q 2 oe mopnty scercr 21 0 B Q
Q  oih e ot ey 112 ° B Q
Qo et creere ° B a
Q e e o S5 303 ° B a
@ tems found: 5 < < 1 > >

S ADD NEW ITEM TO LIBRARY > CANCEL ADD

Click “Add New Item to Library” to add a new bulb and then enter the data for the light bulb.

If you have previously added a bulb to the library, you will not have to add it again - you can just search for it in the
Search tab. But, for the purposes of this exercise we will go through how to add a new bulb to the Library.
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Figure 10.7 - Entering non-default bulb data

Create Library ltem X

BASIC PROPERTIES

tem Type * tem Hame ©

Bulb T X Keywords

Manufacturer © Mael ¥

KA x1B

Bulb Type * EMciency m/w] * Fower [W]
LED/CFL - 66.9 5

In order to add a bulb with non-default data you will need to specify,

e Bulb Efficiency (in lumens/Watt)
e Bulb Power (in Watts),

based on data from an appropriate source, as described in Section 3.2.
Click “Save” and then “Add Selected Item” to add this bulb to the dwelling.
As before, by default the bulb is added with a Bulb Count = 1.

If the number of these bulbs is not equal to 1 then this must be changed. To do this, click on the item to open the
“Edit Bulb” page where you can change the number of bulbs.
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11. Energy Requirements

This section supplements information in the DEAP Manual on Heating System Efficiency, room heaters, fuels and
group heating systems.

11.1 Heating system efficiency

DEAP assumes that the dwelling has heating system(s) capable of heating the entire dwelling. Calculations are based
on a main heating system and secondary heaters as described in DEAP Appendix A. This Appendix also covers
whether secondary heating is to be specified in DEAP. The apportionment of heat supplied from the main and
secondary systems is given in DEAP Table 7.

As detailed in DEAP Manual Section 9, gross seasonal boiler efficiency can be taken from any one of the following
sources:

e HARP database - this is the preferred option;

e SEDBUK database - Please note SEDBUK boiler data is now located at the Products Characteristics Database
(PCDB) website. When referencing the boiler efficiency data from this website, the SAP 2005 seasonal efficiency
data must be used in DEAP;

e Certified test data. Follow guidance in Appendix D/J/E/G of the DEAP manual to convert to gross seasonal
efficiency for use in DEAP;

e Defaults in Table 4a and Table 4b in the DEAP manual.

Example 1: Converting to Gross Efficiency

Test certificate for wood fuel stove: net efficiency 77.2%.

Stove warranty states that only wood fuel may be used in the appliance.
Efficiency conversion factor for wood fuels is 0.91 (DEAP Manual Table E4)

The efficiency used in DEAP is given by: Gross efficiency = 77.2 x 0.91 = 70.25%.

Example 2: Using SEDBUK 2005 data

The screenshot below is a sample from the SEDBUK Products Characteristics Database.

o Jooermmor L

Gas and oil fuel boiler 018136 Normal
Fonderie Sima MURELLE HE 70 R ErP

Boiler ID” 8104931
mains gas

SAP 2009/2012 annual

efficiency (%) 830

SAP winter seasonal 900
efficiency (%) :

SAP summer seasonal 79.3
efficiency (%) :

Comparative hot water 579
efficiency (%) :

SAP 2005 seasonal efficiency o

Efficiency used in DEAP from “SAP 2005 Seasonal Efficiency” = 90.1%
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https://www.seai.ie/energy-in-business/ber-assessor-support/harp-database/harp-database-search/
http://www.ncm-pcdb.org.uk/sap/searchpod.jsp?id=17

Where an appliance does not have the exact same name as an appliance on HARP/SEDBUK/certified data or the full
name is not visible on the appliance, HARP/SEDBUK/certified data can be used if one of the following is available and
clearly equates the appliance in the dwelling to a HARP/SEDBUK/certified data entry:

e Appliance installation manuals or instruction manuals;

e Statement on printed letterhead (in softcopy or hardcopy) from one of:
o appliance manufacturer;
o appliance supplier;
o service engineer or maintenance firm.

The examples below deal with the correct identification of boiler efficiency based on the evidence available.

Example 3
Example 3.1:

The oil boiler recorded on site had no visible make or model number.
There is no brochure or user manual available. It was determined that
the house was built in 1997. As there is no further evidence available
it is necessary to use the default efficiency from DEAP Manual Table 4b
for a standard oil boiler 1985 to 1997 of 70%.
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Example 3.2:

M anufacturer Bax UK

Trade name Bax

M odel name Solo 3 PFL System
Model qualifier 50

First M anufactured 2001

Last manufactured 2006
E fiiciency band D

Seasonal effidency 78.0

Efficiency category SEDBLUK based on certified data SAP equation used 101

Output Power 183300 - 18300 kW

Main type Regular Fuel GAS

Mounting Wall Exposure Indoor only
Non-c ondensmg Flue Room-sedled

Fan assistance Fan Run Time Indicator No

Burner control On-of f [ gnition No

Elec. power firing W not firing W

Store type NAUnknown Store loss in test NAUnknown

Separate store Internal hot water store Store volume 0.00 hitres

Store insulation thickness Store insulation type

Store temperature Store heat loss

"Keep-hot" fadlity NAUnknown "Keep-hot" timer NAUnknown

"Keep-hot" electric heater W

Record last updated 2012/ Mar27 10:12 Primary Trade Association

A Baxi Solo 3 PFL 50 Mains Gas boiler was identified on site on a data plate on the boiler’s external casing. This gas
boiler has an efficiency of 78% on the HARP database as shown.
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Example 4

The main heating system in a semi-detached dwelling built in 1999 is a Sirrus Radiant Combi gas boiler with
automatic ignition. There is a condensate drain from the boiler indicating the type of boiler as a condensing boiler.
The boiler has a flow and return pipe for space heating as well as a mains water inlet and DHW outlet as you would
expect for a combi boiler. The boiler is fuelled by Mains Gas and is wall hung. The boiler provides all space heating
to all habitable rooms as well as water heating. There is no detail available on the model type of the boiler. There
is a two-channel programmer controlling both water and space heating. There are no fixed secondary heaters in
place.

Sample image of condensate drain on a gas boiler

As there are no other details available on the type of gas boiler a default efficiency of 83% for “condensing
(including combi) boilers with automatic ignition” is applied to the gas boiler (1998 or later) from DEAP Manual
Table 4b.

The following data entry applies for DEAP:

Heating System Heating System Type Fuel Type
Main Space Heating System Condensing Gas Combi Boiler Mains Gas
Secondary Space Heating System None None
Main Water Heating System Condensing Gas Combi Boiler Mains Gas
Supplementary Water Heating System None None

As there are no fixed secondary heaters in place and all habitable rooms are heated by the main space heating
system ‘None’ is selected for the Secondary Space Heating System. There is separate zoned time control (DHW
separate from space heating). Therefore “None” is selected for Supplementary Electric Water Heating. See Section
4.6 of the DEAP manual for further guidance on Supplementary Water Heating.
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Example 5:
A single storey dwelling built in 1930 located in Dublin has five habitable rooms with the following:

e 1 single burner dry heat range cooker in kitchen/diner with a discrete seating area.
e 1 open firein living room

e 1 open fire in one bedroom

e 2 bedrooms not heated

There are no radiators in the house. There is no water heating system in the house.

Note: Single burner dry heat range cooker: DEAP Manual Appendix B Section 4.3 specifies this type as an
appliance with a single burner that provides a cooking function. It is not included in DEAP calculations'. The
kitchen/diner is therefore assumed to be unheated.

The DEAP methodology assumes that a good standard of heating is achieved throughout the dwelling. For
dwellings in which the heating system is not capable of providing the standard, it is assumed that the additional
heating is provided by electric heaters as detailed in DEAP Appendix A%°. For new dwellings that have no heating
system specified, DEAP assumes that all heat is provided by electric heaters. See A2 and A3 in the DEAP manual for
full details of how to assess an unheated, partly heated or fully heated dwelling.

In the case above, of the 5 habitable rooms, 40% are heated by an open fire room heater, 60% are unheated. As
per DEAP Manual A3.2 - 'If the number of habitable rooms actually heated is more than 25% but not exceeding
50%, and there is one type of heater installed, this heating system is the primary and the (assumed) electric heaters
are the secondary. Where there is more than one type of heater installed in this case, Sections A1 and A2 apply
when identifying the primary and secondary space heating systems'.

The following data entry therefore applies for DEAP:

Heating System Heating System Type Fuel Type
Main Space Heating System Open fire Manufactured Smokeless Fuel
Secondary Space Heating System Electric Room Heater | Electricity
(assumed)
Main Water Heating System Electricity Electricity
Supplementary ~ Water  Heating | None None
System

Where a dwelling has no water heating system present, direct electric water heating is assumed to meet the hot
water demand. In this case, supplementary electric water heating is not specified as the main water heating is an
electrical heat source. If there is no cylinder present, then hot water storage losses are not specified.

11.2 Room heaters and back boiler systems

11.2.1 Identifying gas fired room heaters
There are several gas fuelled room-heaters in DEAP Table 4a to choose from when selecting the appropriate DEAP
default efficiency. The following table gives guidance on identifying these heaters:

19 Ranges without a back boiler to space heating are not assumed to provide space heating in DEAP. In cases where
a solid fuel range provides space or water heating (e.g. to radiators or cylinder), use the defaults for ranges rather
than closed room heaters as detailed in DEAP Manual Table 4a ‘Solid Fuel Boilers’ when using defaults.

2 For highly insulated inadequately heated small dwellings refer to DEAP Manual Section A3.3
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Table 23 - Identifying room heaters

Appliance

Gas fire, open flue, pre-1980
(open front), and,

Gas fire, open flue, 1980 or later
(open fronted), sitting proud of,
and sealed to, fireplace opening

Identifying features

The differentiating factor between these two gas fires is their age. If in doubt
about the age, choose the more conservative option (pre-1980). "Open flue"
means the fire draws its combustion air from the room (as opposed to balanced
flue). See Section 2.1 of the DEAP manual to differentiate between an open flue
and a chimney. "Open front" means there is no glass front or enclosure
separating its flames from the room. It does not have solid fuel effect flames. It
would typically have a line of uniform blue flames.

Typically, the flue outlet would be part of the heater.

Gas fire or wall heater, balanced
flue

Balanced flue (or “room sealed”) is defined in Section 2.1 of the DEAP manual: “A
room heater is considered to be room sealed if it does not have any air exchange
with the room in which it is situated”. Both the air intake and air outlet of this
heater are ducted to the external environment. The balanced flue intake and
outlet may be in the form of a concentric flue (two pipes centred around a single
point).

Gas fire, open flue (open
fronted), sitting proud of, and
sealed to, fireplace opening,
with back boiler unit

This is the same as (1) above but has a back boiler.

Flush fitting Live Fuel Effect gas
fire (open fronted), sealed to
fireplace opening, with back
boiler unit

This has flickering solid fuel effect flames rather than uniform blue flames in (1).
The flue outlet is likely to be part of the heater.

This type of heater has a back boiler.

Gas fire, closed front, fan

assisted

This unit would usually be glass fronted. It does not have a balanced flue as
described in (2). A fan draws air into the unit from the room or is used to send
heat out into the room from the unit.

Condensing gas fire

This unit is likely to have a back boiler. If it is not clear whether the unit has a
condenser or not, check for manufacturers detail or instruction manuals.

Flush fitting Live Fuel Effect gas
fire (open fronted), sealed to
fireplace opening

This unit has flickering solid fuel effect flames rather than uniform blue flames in
(1).

The flue outlet is likely to be part of the heater and there is no back boiler.

Flush fitting Live Fuel Effect gas
fire (open fronted), fan assisted,
sealed to fireplace opening

This has flickering solid fuel effect flames rather than uniform blue flames in (1).

The flue outlet is likely to be part of the heater and there is no back boiler. A fan
draws air into the unit from the room or is used to send heat out into the room.

Decorative Fuel Effect gas fire,
open to chimney

This unit has flickering solid fuel effect flames rather than uniform blue lines and
is open to the chimney. It would typically sit in the lower part of an existing
fireplace, with the original chimney opening over it. The amount of air being
drawn up through the chimney will be uncontrolled.

Gas fire, flueless

This unit does not have an open flue, chimney or balanced flue exhaust outlet. In
this case there are likely to be 2 permanent vents in the room in which this fire is
situated.

11.2.2 Electric room-heaters in DEAP: direct and storage heaters
This section describes properties of different commonly found types of electric heating and how they are specified in
DEAP assessments. Amongst these are storage heaters, direct electric heaters, and heaters which combine storage

and direct heating.
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Electric Storage Heaters: Old storage heaters consist of a thermally massive material — such as clay bricks or ceramic
blocks within the heater — which can be heated by an embedded electrical element. The principle of operation is as
follows: at night electricity is passed through the element thereby heating the thermal mass. This stored heat is slowly
released during the following day.

Typically, they have two controls:

e an Input dial which controls the amount of electricity flowing into the storage heater during the night which in
turn determines the amount of heat stored, and,
e an Output dial which controls the rate at which the heat is released the following day.

If the following day is likely to be cold, then the input dial is set high so that a lot of heat is stored overnight for use
the following day. If heat is required throughout the day then the output dial is set low and the stored heat is released
slowly. If heat is particularly required in the morning, then the output dial is set high and the stored heat is released
quickly.

As they run on cheaper night-rate electricity, storage heaters are relatively cost-efficient to run. The main
disadvantage is a lack of responsiveness. If the occupant feels cold during the day, he/she can't immediately switch
the storage heater on. It only ever gives out heat that it has stored during the previous night. As a result, in DEAP old
“large volume” storage heaters such as this have poor responsiveness as seen in the table below. Also, as outlined in
DEAP Appendix A, if storage heating is the main heating system then a secondary system must be specified in DEAP.

Note that, in practice old storage heaters were usually sized to provide 90% of a dwelling’s heating requirement with
direct-acting electric heaters, portable or fixed, providing additional heat when required.

Direct-acting electric heaters: There are several types of direct-acting electric heater — convector heaters, radiant
heaters, panel heaters - but they all operate on the same principle: when the occupant feels cold he/she can switch
on a direct-acting electric heater and it will immediately generate heat to warm the room. They are often used as a
back-up system to storage heating or may be used as the main heating system in some cases.

Modern direct-acting electric heaters may have sophisticated control systems with timers and thermostats
controlling individual heaters giving excellent control and responsiveness in DEAP.

Integrated storage/direct-acting electric heaters: This is a storage heater (relying on stored heat generated during
the previous night) and a direct-acting electric heater (which generates heat when it is switched on) contained in the
same casing. The system is sized so that most of the heating load is provided by the storage heater at the cheaper
night rate electricity. The system may be thermostatically controlled so that any shortfall is automatically provided by
the direct-acting electric heater. Also, if the occupant feels cold he/she can manually switch on the direct-acting
electric heater to get immediate heat.

If an integrated storage/direct-acting system is the main heating system in a dwelling, then a secondary system must
be specified in accordance with the guidance in Appendix A of the DEAP manual. However, these integrated
storage/direct-acting electric heaters are more responsive than most other types of storage heaters and this is
reflected in the DEAP responsiveness category from Table 4a. Note that a dwelling with any of the systems described
above may have a poor BER because of the high primary energy conversion factor of electricity.

The following table summarises the relevant DEAP inputs for these electric heaters. All are 100% efficient, with fuel
type of “electricity”. The efficiency adjustment factor in DEAP is “1”. Full detail is available in DEAP Table 4a and Table
4e. The table does not include electric boilers or underfloor electric heating.

Table 24: Direct acting and storage electric heaters
Control Category Responsiveness Category Temperature Adjustment

Storage heaters | 3 Ranges from 5 down to 2| 0.3 or0depending on level of
depending on type of storage| control as outlined in DEAP
heater as outlined in DEAP Table 4a| Table 4e, Group 4
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Direct-acting 2o0r3 1 0.3 or 0 depending on level of
electric Heaters depending on control as outlined in DEAP
Table 4e, Group 6

level of control as

outlined in DEAP Table

4e, Group 6
Integrated 3 2 0.3 or 0 depending on level of
storage/direct control as outlined in DEAP
acting  electric Table 4e, Group 4
heaters

11.2.3 Electric storage heater controls
DEAP Manual Section 9.3 outlines the different type of controls for electric storage heaters in DEAP assessments.
There are three types of control that can be used with electric storage heaters - manual charge control, automatic
charge control and CELECT-type control.

Manual: Manual controls are where the user controls the input and output of the Storage heater through the input
and output dials. An input dial controls the amount of electricity flowing into the storage heater during the night,
thereby determining the amount of heat stored. The user, using the output dial, sets the output from the storage
heater manually, the output dial controls the rate at which heat is released.

Automatic Charge Control uses internal thermostat(s) or an external temperature sensor to control the charging of
the heaters. Availability of electricity to the heaters may be controlled by the electricity supplier based on daily
weather predictions. Automatic charge controls require the use of other remote thermostats throughout the dwelling
or external to the dwelling to determine the charge amount.

CELECT-type control has electronic sensors throughout the dwelling linked to a central control device monitoring
the individual room sensors and optimising the charging of all the storage heaters individually (and may select direct
acting heaters in preference to storage heaters).

A celect type control can control the heating times and specific zone temperatures throughout the dwelling. They
require individual electronic sensors throughout the dwelling linked back to a central control device. These monitor
the room temperatures and can optimise the charging of the individual storage heaters throughout the dwelling. The
system can be zoned.

11.3 Fuels

11.3.1 Fuel type selection examples
Fuel type selection can have a significant bearing on the results calculated by DEAP, particularly when the fuel is
electricity. The examples below show how to identify the fuel type in DEAP.

Example 1

A detached house located in Tallow, Co. Waterford has an oil boiler installed outside. There is a two-channel
programmer controlling both water and space heating. The boiler provides space heating to all habitable rooms
and water heating. A solid fuel stove is installed in the living room. There are no details visible to identify the type
of stove.

The following approach applies for DEAP:

Heating System ‘ Fuel Type

Main Space Heating System Heating Oil
Secondary Space Heating System Solid Multi Fuel
Main Water Heating System Heating Oil
Supplementary Water Heating System None
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Tallow is not in a smoke control zone according to Solid Fuel Regulations 2012-2020 (arcgis.com) :

By reference to Section 10.3.3 of the DEAP manual, as no details are available on the stove and the fuel type in the
area is unknown, solid multi fuel is selected. There is separate zoned time control (DHW separate from space
heating). Therefore “None” is selected for Supplementary Electric Water Heating. See Section 4.6 of the DEAP
manual for further guidance on Supplementary Water Heating.

Example 2

A two-bedroom apartment in Dublin has electric panel heaters in the two bedrooms and a solid multi fuel stove in
the living room. There are no more habitable rooms. As per DEAP Appendix A, the direct electric heaters heat most
of the habitable rooms and are therefore the main heating system. The solid fuel stove is the secondary heating
system. As Dublin is a smoke free zone, Manufactured Smokeless Fuel is selected as the Secondary Space Heating
Fuel Type. An immersion heats all the DHW in a cylinder.

The following data entry applies for DEAP:

Heating System ‘ Fuel Type ‘
Main Space Heating System Electricity

Secondary Space Heating System Manufactured Smokeless Fuel

Main Water Heating System Electricity

Supplementary Water Heating System None
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11.3.2 Fuel cost comparison using DEAP
The main and secondary space heating systems are identified based on DEAP Appendix A. In some cases, it may be
necessary to make a cost-comparison between two or more heating systems to see which is the cheapest to run, as
outlined in DEAP Manual Appendix A, Section A2.

This is done by calculating the BER for each main heating system in turn and noting the Delivered Energy in the DEAP
Results tab. The Delivered Energy (in kWh) is multiplied by the fuel cost (in €/kWh) to give the annual cost of running
the dwelling for each of the heating systems. The fuel cost data can be taken from the SEAI Domestic Fuel Cost
Comparison file here.

Example

A dwelling in a smokeless fuel area with three habitable rooms and two heat sources present: an open fire and a
direct-acting electric heater. Each heater heats only one habitable room. Therefore, the cheapest to run is chosen
as the main space heater.

The BER was first calculated with the open fire (efficiency = 30%) as the main heating system and the electric heater
(efficiency = 100%) as secondary. Fuel costs in the example below are based on prices published in October 2011.

e Main: Open Fire;
Delivered Energy: 50301 @ 0.0463 €/kWh = €2328.94
e Secondary: Direct-acting Electric Heater;
Delivered Energy: 1677 @ 0.1777 €/kWh =€298.00

Total: = €2626.94
The BER was then calculated with the electric heater as the main heating system and the open fire as secondary::

e Main: Direct-acting Electric Heater

Delivered Energy: 11264 @ 0.1777 €/kWh = €2001.61
e Secondary: Open Fire

Delivered Energy: 4172 @ 0.0463 €/kWh = €193.16

Total: = €2194.77

When changing the main heating system above, it will typically also be necessary to make changes on the ‘Space
Heating > Controls And Responsiveness’ tab to reflect a different level of control and responsiveness in the main
heating system.

Each value is multiplied by the respective ‘Unit Fuel Cost’, taken from the ‘Domestic Fuel Cost Comparison’ file, to
give the annual running cost.

In this case as the second option is cheaper to run, the electric heater is chosen as the main heating system and the
open fire as the secondary system.
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11.3.3 Efficiency data for solid fuel appliances
The following article details the approach to deriving the correct efficiency for solid fuel appliances based on fuel type
and efficiency data available for the appliance based on DEAP Table 10.3.3

1) If the appliance fuel type as per DEAP 10.3.3 matches the test data fuel type then the gross efficiency is used if it is
shown on the test certificate or on HARP.

Example 1:

e HARP listing for wood fuel stove: gross efficiency 73%.
e If the stove uses wood fuel in DEAP, then the efficiency is entered as 73% in DEAP.

2) If the appliance fuel type as per DEAP 10.3.3 matches the test certificate fuel type but the test certificate only shows
the net efficiency then the net/gross conversion described in Appendix E must be applied (see Table E4).

Example 2:

o Test certificate for wood fuel stove: net efficiency 77.2%.
e If the stove uses wood fuel in practice then the efficiency used in DEAP is given by,
e  Gross efficiency =77.2 x 0.91 = 70.25%.

3) If the appliance fuel type as per DEAP 10.3.3 is solid multifuel then the Assessor should consider the average
efficiency from available solid fuel test data. This may be a single efficiency for a single fuel type or multiple efficiencies
for multiple fuel types. The data could be from HARP or from other accredited sources. If the test data specifies gross
efficiencies, such as on HARP, then the average of these can be used in DEAP. If the test data efficiencies are net, then
these are averaged and the solid fuel net/gross conversion of 0.94 described in Appendix E must be applied.

Example 3:

e The fuel type of the stove in DEAP is solid multifuel.

e Test data for coal, anthracite and manufactured smokeless fuel are available specifying gross efficiencies of
75%, 76% and 72% respectively.

e The efficiency used in DEAP = (75 + 76 + 72)/3 = 74.33%.

11.4 Electricity in DEAP

BER Assessor’s and their clients may notice that dwellings primarily heated by direct or storage electricity will have
higher primary energy calculated by DEAP (and hence a “worse” BER than might be expected). There are significant
inefficiencies in thermal electricity production (in the generation and transmission of electricity) resulting in a high
primary energy factor for electricity.

Also, the DEAP methodology cannot take account of the homeowner’s choice of electricity supplier. As is stated in
the DEAP manual, the calculation is an asset rating. This enables the consumer to make a fair comparison between a
dwelling’s energy performance and that of other dwellings. For example, if a potential purchaser/tenant of a dwelling
were interested in buying/renting a house, the current occupier’s behaviour (including choice of electricity supplier)
is irrelevant. Changing electricity supplier does not involve any physical change to the dwelling asset.

The primary energy factor (primary energy required for each unit of delivered energy) and CO, factor (g/kWh
delivered) for DEAP are periodically updated to reflect improvements to grid efficiency and increased renewables on
the grid. The latest factors and derivation thereof are published here. At the time of writing, the electricity factors
were 2.08 (primary energy factor) and 0.409 kgCO,/kWh delivered. These are automatically updated in DEAP each
time the factors are recalculated by SEAI.

11.4.1 Accounting for updated electricity factors when carrying out Part L checks
The BER assessment must always be published using the latest factors discussed above and as automatically updated
in DEAP. For the purposes of Part L compliance checking you may use the factors that applied at the date of
application for planning permission or the latest published factors. The dates that new factors were published are
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listed below. These factors can be changed under “DEAP 4 > View Assessment” if required. In all cases the current
version of DEAP, published on www.seai.ie , must be used for Part L compliance checking and BER assessments.

Table 25: Historical electricity factors in DEAP

From To Electricity PEF |[Electricity CO2 factor (kg/kWh)
14th June 2017  [Present 208 409
2t o 9016 13th June 2017 2.19 473
17" Dec 2014 6™ Jan2016 237 522
11" Dec 2013 [16™ Dec 2014 245 555
11" Dec 2012 (10" Dec 2013 242 524
15 Dec 2011 10" Dec 2012 228 556
Pre 30™ Nov 2011 30" Nov 2011 27 643

11.5 Group heating

In group heating systems in DEAP, the "percentage of heat" entry for “heating systems 1/2/3" is the percentage of
heat received by the dwelling from the group heating scheme boilers / heat pumps and is not reduced when CHP or
secondary individual heating are present. This percentage of heat column only represents group heating appliances
providing heat only (and not electricity). Therefore, it does not include the portion of heat from CHP plant (which also
generates electricity) or secondary heating (which is not part of the group heating scheme - it is in the dwelling).

Examples and corresponding DEAP entries for group heating systems:

Example 1

A single boiler (90% efficient; mains gas fuel) in the group heating system. No other source of heat (from CHP or
secondary heating) is present. The distribution loss factor for the group heating system is taken from the DEAP
manual Table 9. The "Percentage of heat" is 100% for this boiler as it is the only group heating boiler present as
shown in the following illustration:

@ CONTROLS AND RESPONSIVENESS PUMPS AND FANS HEAT SOURCES SUMMER INTERNAL TEMP.
m Fuel Type ~ Percentage of heat [%] Efficiency
% vense D
é Solar space heating system entage of he
. Total Percentage of Heat [%] 100 @ ADD HEAT SOURCE
Q . -
= (@ Primary System (@) secondary system g cHe
ﬂ [ System Type
1.05 Percentage of heat [%] Nane v
m Frac m CH:
0 Efficiency [ M
=

|s charging based on heat consumed?
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Example 2

Same as (1) above but with the addition of another boiler (92% efficient; oil) which supplies 40% of the heat from
group heating boilers. Therefore, the mains gas boiler supplies 60% in the "percentage of heat" column and the

oil boiler supplies 40% in the “percentage of heat” column.

@ CONTROLS AND RESPONSIVENESS

PUMPS AND FANS

HEAT SOURCES

SUMMER INTERNAL TEMP.

m Fuel Type ~ Percentage of heat [%] Efficiency
‘*’ Heating Qi 40 200 O O
é Mains Gas 50 woe [ O
'y Solar space heating system oe -
O Total Percentage of Heat [%] 100 @ ADD HEAT SOURCE
7 @ Primary System ® Secondary system A cHp

Distribution Loss Factor System Type
m 1.05 Percentage of heat [%] None v
= Fract et from CH o

0 Efficiency [%] v

|z charging based on heat consumed? Fuel Type

Example 3

Same as (2) above but the dwelling itself also contains an open fire which is a fixed room heater. The "percentage
of heat" column must ALWAYS total 100%, so the addition of the open fire (Secondary system) does not reduce
the percentages of heat from "Heating System 1" or "Heating System 2". When the Percentage of Heat column

does not total 100%, DEAP 4 flags this with a red warning sign.

Refer to Table 7 of the DEAP Manual for guidance on the fraction of heat supplied by secondary heating systems.
Percentage of heat from secondary is therefore 10%:

@ CONTROLS AND RESPONSIVENESS

m Fuel Type

‘*’ Heating Qi

b Mains Gas

'y Solar space heating system

O Total Percentage of Heat [%]

4 (@) Primary System
Distribution Loss Factar

m 1.05

(e Fract eat from CH ere
0

|5 charging based on heat consumed?

PUMPS AND FANS

~ Percentage of heat [%]

HEAT SOURCES

Percentags of hest [l

Fusl Type

Solid Multi-Fuel

SUMMER INTERNAL TEMP.
Efficiency
40 200 @ O
60 000 [ O
100 (3 ADD HEAT SOURCE
& cHp
Nane v
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Example 4

Same as (3) above but with a CHP system supplying a fraction of 0.2 of the heat. The percentages from the
secondary system and heating systems 1 and 2 are not reduced when the CHP system is added as detailed above.

@ CONTROLS AND RESPONSIVENESS PUMPS AND FANS HEAT SOURCES SUMMER INTERNAL TEMP.
m Fuel Type ~ Percentage of heat [%] Efficiency
o Heating Oi 40 200 [ O
Iy Mains Gas 60 scoe @ O
& Solar space heating system Percentage of he
O Total Percentage of Heat [%] 100 @ ADD HEAT SOURCE
4 @) Primary System (@ secondary system { cHe

Distribution L System Type
m 1.058 Combined Heat and Power v
(e Efficia Fusl Type Ele: st

30 Mains Gas 0.32 0.45
Is charging based on heat o

s charging based on heatconsumed? —_ -

Example 5

Finally, take a system the same as (4) above, but add a solar space heating system. It is determined using the
methodology referenced in Section 12.1.2. Solar space heating system is 20% of the heat output from "heat-
only" plant. Therefore, this is entered as per the following diagram, and each of the percentages from Heating
system 1 and 2 are reduced by 20% of what they were prior to addition of solar heating. The Percentage of Heat
column still must total 100%.

®

0 & & % P

B N

CONTROLS AND RESPONSIVENESS

Fuel Type

Total Percentage of Heat [%]

@) Primary System

|5 charging based on heat consumed?

PUMPS AND FANS

~ Percentage of heat [%]

Solid Multi-Fuel

HEAT SOURCES

Efficiency

Combined Heat and Power

Fuel Type

Mains Gas

SUMMER INTERNAL TEMP.

g200 I3

al

s000 @

al

(® ADD HEAT SOURCE
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12. Renewables & Energy Saving Devices

This section provides guidance supplementing the DEAP Manual on several renewable and energy saving
technologies. It focusses on solar water/space heating, heat pumps, photovoltaics, micro-wind turbines and energy
saving devices (such as waste water heat recovery).

12.1 Solar heating
DEAP Manual Appendix H provides detailed guidance on solar water heating. The guidance below elaborates on this.

12.1.1 Solar space heating in individual heating systems

Solar space heating for individual heating systems is accounted for in DEAP using the method defined here (under
“DEAP Tools and Information”).

Examples

A new dwelling has 15m? (gross area) of evacuated tube solar collectors providing some of the space and water
heating demand. For simplicity, the data for the solar collector is taken from Table H1 of the DEAP manual, although
data listed on HARP should be used if available for the collector product in question. The solar panels are south-
facing at an angle of 30° with no overshading.

The hot water cylinder is a 1000 litre dual coil cylinder with a Dedicated Solar Storage Volume of 750 litres and 100
mm of factory-applied foam insulation. '

To carry out this calculation, follow the Solar Space Heating (individual systems) guidance and associated
calculator at the link above. The first step is to calculate the amount of heat collected by the solar panels that will
be used to reduce the water heating load. This is done by entering the information on the solar heating system
into DEAP in the usual way.

2 Typically, solar space heating systems will have larger solar collector area to produce surplus heat for some of the
space heating season above the hot water requirement. Therefore, they require larger storage systems. In solar space
heating systems, the “hot water solar fraction” would usually be above 60% as calculated in the Water Heating section
of DEAP.
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B3 Edit Solar Collector

Q, Product Details W

Survey Details

Name Evacuated tube

Manufacturer Any

Mode Any Annual Solar Radiztion [kWn/m3 *
Zero Loss 0.6 1074 1
Callector

Efficiency [n0]

Collector Heat 3
Loss : Cylinder Stat D Pump Solar Powered

Coefficient
[W/m2k]
Storage Contained within @ combined Cylinder

[/} VIEW DETAILS IN LIBRARY

DEAP calculates the Solar Hot Water Input, Qs = 2459 kWh/year.

The next step is to calculate the amount of heat collected by the solar panels that will be used to reduce the space
heating load. This is the surplus heat from the collectors during the heating season and is calculated by entering
the following information into the Solar Space Heating spreadsheet.

o Jotal Hot Water Heating Demand this value, in kWh/y, is copied from the Water Heating tab of DEAP.

o Water Storage Volume: in litres, copied from the Water Heating tab of DEAP. In this case it has a value of 1000
litres, as mentioned above.

e Annual Space Heating Requirement. in kWh/y, copied from the View Assessment > Gains/Losses section in
DEAP.

o Adjusted Efficiency of Main Heating System: taken from the View Assessment > Energy section of DEAP. Note
that this is the adjusted efficiency accounting for the effect of heating controls.

The next step depends on the type of solar space heating system. The Solar Space Heating spreadsheet covers two
types:

(1) Systems with a cylinder or thermal store for storing the solar heat for both water and space heating.
(2) Systems with a cylinder for water heating only and with solar space heat supplied immediately to the
heated space in the form of warm air.

In the calculation spreadsheet, select the appropriate system from the dropdown list and follow the final steps set
outin (1) or (2) below:

Case 1: Systems with a cylinder for storing the solar heat for both water and space heating.

For this type of system, the details of the solar heating system are entered into the spreadsheet. The information
is the same as that already entered in DEAP.

The spreadsheet then calculates the Space Heat Contribution — the renewable contribution to part L from the
system - and the Delivered Space Heating Energy Saved which must be used to account for the system in DEAP.

S

esult

Space heat contribution [kWh/y] hecl-(iﬂg compliance with TGD L Renewables requirement, this

is the renewable contribution
Delivered space heating energy saved [kWh/y] @nter this to DEAP "Renewable and energy-saving technologies”
section as "Energy produced or saved"”.
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This data is entered in DEAP in the Energy requirements — Fuel Data tab as shown below:

® RENEWABLES MPCDER

(R @ Renewable1 u]

+ Thermal Electrical (Solar PV/Wind) On-site energy-saving (non-
@ O O renewable)

6 Energy Produced or Saved Energy Consumed

. Solar Space Heating Technolot ment

- 1186 1251 Delivered energy [kWh/y] Primary energy conversion fa
Mains Gas - C02 emission factor [kg/kWh]

The ‘Primary energy conversion factor’ and ‘CO, emission factor’ are for the main space heating fuel in the dwelling.

Case 2: Systems with a solar store for water heating only and with solar space heat supplied immediately to the
heated space in the form of warm air.

In this case the following data must also be entered in the “lImmediate” worksheet of the Solar Space Heating
spreadsheet:

e Total Floor Area: from the Building > Floors tab of DEAP.
e Total Heat Loss. from Results tab in the DEAP Survey.
e  Thermal Mass Category of Dwelling. from the Building > Global Factors tab of DEAP.

As before, the spreadsheet calculates the Space Heat Contribution and Delivered Space Heating Energy Saved,

Result

Space heat contribution [kWh/y] hecking compliance with TGD L Renewables requirement, this

is the renewable contribution.
Delivered space heating energy saved [kWh/y] @er this to DEAP "Renewable and energy-saving technologies”
section as "Energy produced or saved”.

which are entered into DEAP as shown in this diagram:
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® RENEWABLES MPCDER

(@ @ Renewable1 u]
.5' @ Thermal O Electrical (Solar PV/Wind) O On-site energy-saving (non-renewable)

b Energy Produced or Saved Energy Consumed

‘ Solar Space Heating Technology/Comment

O Part L Total Contribution [kWhy'y] Delivered energy [kWh/y]

- 496 523 slivere

Fuel Type
m Mains Gas - C02 emission factor [kg/kWh]

12.1.2 Solar space heating in group heating systems
Solar space heating for group heating systems is accounted for in DEAP using the method defined here (under “DEAP
Tools and Information”).

A group solar space heating system is a group heating system (2 or more dwellings heated by the same heating
system) in which some of the dwelling heating load is provided by an array of solar collectors, e.g. an apartment block
with a boiler providing space heating and hot water to all the apartments and an array of solar collectors on the
apartment building roof which also provides space heating and hot water to each apartment.

It is important to note in this case that the solar space heating system is part of the group scheme and not specific to
an individual dwelling. As a result, the Assessor does not need to enter data on the solar collectors in the Water
Heating section of DEAP. Instead, the spreadsheet is used to calculate the percentage contribution of the solar
collectors to the total heat provided by the group heating scheme. The group solar space heating spreadsheet
requires the following data:

Table 26 - Data required for solar space heating spreadsheet

Data Required Value

Total Floor Area From DEAP Building > Floors tab

Main Space Heating System: Delivered| From DEAP View Assessment > Results tab
Energy

Main Water Heating System: Delivered| From DEAP View Assessment > Results tab
Energy

Distribution Loss Factor From DEAP Space Heating > Heat Sources tab

(taken from DEAP Table 9)

Fraction of heat from CHP unit/recovered| From DEAP Space Heating > Heat Sources tab
from Power Station

Total floor area of all dwellings served by the| Depends on the development in question.
group heating scheme

Total aperture area of solar collectors in| From specification
group heating scheme

Dedicated solar storage volume of group| From specification
heating scheme

Zero loss collector efficiency of solar| From certified test data or HARP database or DEAP Table H1
collectors
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Collector heat loss coefficient

From certified test data or HARP database or DEAP Table H1

Annual solar radiation

DEAP Table H2

Overshading factor

DEAP Table H3

Example

The following example shows data for one apartment in a block of eight apartments (each apartment has a total
floor area of 80 m?) with a group heating scheme (a gas boiler) and a group solar array on the

apartment building roof. The array has a gross area of 100 m? which gives an aperture area of 72m?

according to Table H2 - default values from Table H1 are used — and a dedicated solar storage of 5000

litres. The collectors are south-facing at a 30° tilt.

Result
Solar contribution as percentage of heat output from heat-only plant (i.e. excluding CHP)

Inputs for solar system
Complete the following inputs as described in Appendix H of the DEAP document i.e. in the same manner as
for a solar water heating system serving a single dwelling.

Zero-loss collector efficiency, ng [-]
Collector heat loss coefficient, a1 [W/m? K]
Collector performance ratio, al/np [W/m* K]
Annual solar radiation [kWh/m?] from Table H2
Overshading factor [-] from Table H3

Take the following inputs from the DEAP calculation software completed as described in the instructions document

Tab Item Value
Dimensions Total floor area [m?] 80
Results ‘Main space heating system’, 'Delivered energy [k\Wh/y] 5298
Results ‘Main water heating system’, ‘Delivered energy [kWh/y]' 3849
Energy requirements Distribution loss factor [-] 1.05
Energy requirements Fraction of heat from CHP unit/recoverd from power station [-] 0
Other inputs

Sum of floor areas of all dwellings served by the group heating scheme [m?] 640
Proportion of collector area and storage volume allocated to this dwelling 0.125

Aperture area of solar collector - of group system [m? ]
Dedicated solar storage volume - of group system [litres] 5000 625

Amount allocated to this dwelling

[ ] 9.00

0.6

3
5.00

1074

34% -

The last line, highlighted in blue, indicates that 34% of the heating provided by the group heating scheme thermal
heating comes from the solar collectors. This information must be entered in DEAP for the group heating scheme’s
Space Heating section:

®

@
E
b
¢

CONTROLS AND RESPONSIVENESS

Fuel Type

Total Percentage of Heat [%]

L

PUMPS AND FANS HEAT SOURCES SUMMER INTERNAL TEMP.

Percentage of heat [%] Efficiency

65 90.00

100 (& ADD HEAT SOURCE
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In this case, “Renewable and Energy Saving Technologies” entries are not required in DEAP as the space and water
heating derived from the group solar heating system is accounted for in full by this “34%" figure. In addition, DEAP
uses this figure to calculate any applicable renewable energy contribution for Part L compliance checking.

The Assessor must follow DEAP Appendix A when identifying the main and secondary heating systems operating
in conjunction with the solar space heating system or solar water heating system. A main space and water heating
system and associated fuel must be specified for individual heating systems always. Likewise, for group heating,
at least one fuelled thermal heating system must be specified along with the solar space heating system. The solar
space heating will reduce the overall primary energy requirement of the dwelling and this is reflected in DEAP.

12.1.3 Multiple solar collectors of different orientation
The Annual Solar Radiation falling on a solar collector is taken from Table H2 of the DEAP manual. The values in this
table must not be interpolated; instead, the nearest value in the table must be used: e.g. for a solar collector on a roof
facing south with a pitch of 25° use the nearest value in the table which is for a south-facing roof with a pitch of 30°,
i.e. a value of 1074 kWh/m?2,

The DEAP software assumes that all the solar collectors on a dwelling have the same orientation but this is not always
the case. In this situation the correct value for the annual solar radiation must be calculated by an area-weighted
average.

For example, consider a dwelling with:

o 2m? of collectors on a south-facing roof with a tilt of 30°, and,
e 1m? of collectors on an east-facing roof with a tilt of 60°.

According to DEAP Table H2 the collectors on the south-facing roof receive 1074 kWh/m? and the collectors on the
east- facing roof receive 778 kWh/m?2,

o (1074 x 2) + (778 x1)
Average annual solar radiation = 2+ =975.33 kWh/m?
+

This value is entered for the “Annual Solar Radiation” in DEAP and the “Aperture Area of Solar Collector” is equal to
the total area of the collectors which is 3m?in this case.

12.2 Onssite renewable electricity generation

12.2.1 Micro wind turbines in DEAP
DEAP Manual Appendix M2 gives a step by step approach to calculating the output from an onsite wind turbine for
use in DEAP. Measured power data from the wind turbine may be used in a BER assessment only if the data covers a
minimum of a continuous twelve-month period. This data may be in the form of printouts from (or photographs of)
onsite metering equipment. As always, retain a copy of the supporting evidence with the BER when publishing a BER
assessment. Where measured data is not available, the output power is calculated based on default factors, blade
swept area, wind speed, surroundings (e.g. urban, rural, etc.) and the number of turbines installed.

The calculated or measured electrical energy generated is entered in the “Renewable and energy saving
technologies” section in DEAP along with the current electricity factors for primary energy conversion and CO,
emissions.
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Example:

In the picture below, data for a wind turbine producing 1100kWh of electricity per year is entered in DEAP.

(®) | RENEWABLES MPCDER

(@ @ Renewable u]
+ O Thermal @ Electrical (Solar PV/Wind) O Or-site energy-saving (non-renewakle)
b Energy Produced or Saved Energy Consumed

. Onsite wind turbine

O Part L Total Contribution [kWhy'yl Delivered enengy [kiWhiy]

- 1100 1100

B N

12.2.2 Photovoltaics (PV) in DEAP

DEAP Manual Appendix M1 details the approach to PV calculations in DEAP. The kWp (kilowatt peak) of the collector
is defaulted to 0.06kWp per m? of installed collector as detailed in DEAP Appendix M1. However, always use certified
/ CE marked data to one of the following standards where possible:

e EN61215/IEC 61215: Terrestrial Photovoltaic (PV) modules with Crystalline Solar Cells — Design Qualification and
Type Approval

® EN 61646/IEC 61646: Thin-film terrestrial photovoltaic (PV) modules — Design Qualification and Type Approval

Example
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A new dwelling is served by four PV collectors on a south

facing roof at a slope of 30° slope with no overshading ELECTRICAL DATA @ STC

Nominal Power-P,_.(Wp) @

® Annual solar radiation, “S” = 1074kWh

Watt Class Sorting- (W) U/+5
Nominal Power Voltage-V, .. (V) 30.2
. " " Nominal Power Current -1 __(A) 8.30
® Overshading factor “Zpv” =1 HominaTrOWer LUIrent e 10
Open Circuit Voltage- V. (V) 374
Short Circuit Current -1, (A) 8.86

e CE mark and standard IEC 61215 shown on datasheet Panel Efficiency (%) 15.2
so is acceptable for use in DEAP a ST

® Nominal power from certified data of 250Wp

(0.25kWp) at Standard Test Conditions (STC) ELECTRICAL DATA @ NOCT
Nominal Power - P, ..(Wp) 183
Nominal Power Voltage-V, . (V) 278
[ ) =
4 co!lectors > Nominal Power Current-1__(A) 6.58
o installed peak power = 4*0.25 =1kWp = ; %
Open Circuit Voltage- V. (V) 347
Short Circuit Current -1 (A) FAl

® Electricity produced by PV module in kWh/yr for DEAP
is 0.8 x kWp x S x Zpv =
o 0.8*1*1074*1 = 859kWh/yr

Entered in DEAP under Part L contribution and Delivered
energy (see overleaf).

Fuel Type is automatically set to ‘Electricity’.
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® RENEWABLES MPCDER
(@ | 7 Renewzble? u]
5 O Thermal @ cEiectrical (Solar Pv/wind) (O on-site energy-saving (non-renewabe)
b Energy Produced or Saved Energy Consumed

‘ 4 PV collectors

O Part L Total Contribution [kWh/y] Delivered energy [KWhiy]

- 859.2 8509

Fusl Type

12.3 Other energy saving devices

The DEAP Methodology and software have evolved to cater for new and innovative technologies. If you are assessing
a dwelling including an innovative technology not necessarily represented in DEAP, contact the BER Helpdesk by e-
mail at registered@ber.seai.ie to ascertain the correct approach. In some cases, the technology may be catered for
within the current DEAP methodology based on guidance from the BER Helpdesk. Otherwise:

® The technology may be considered for future inclusion in the DEAP methodology;

® The technology may be deemed inappropriate for inclusion in the DEAP methodology and should not be
accounted for in BER assessments.

The “Renewable and Energy Saving Technologies” section in DEAP is discussed in DEAP Appendix Q, including a
listing of technologies catered for therein.

12.3.1 Flue gas heat recovery systems (FGHRS)
A Flue Gas Heat Recovery System (FGHRS) is a mechanism to recover heat from a boiler’'s exhaust gas, improving the
efficiency of the boiler. The recovered heat can be used to pre-heat water entering the boiler. BRE provide a
spreadsheet here for deriving the energy saved by these devices when registered on BRE's products database.

When using the above spreadsheet, first select the installed FGHRS from the “Select FGHRS” tab -> “Index Number
chosen). Then, under “Calculate savings” / “Worksheet data” select entries as follows:

Table 27 - FGHRS data entry

Data Required Value

Fuel LPG/Gas/Oil

Boiler Type Regular/Combi

Condensing or Non-Condensing Condensing or Non-Condensing

Total Dwelling Floor Area From DEAP Building

Volume of Hot Water store From DEAP Water Heating

Temperature Factor From DEAP Water Heating “Temperature Factor Unadjusted” x
"Temperature Factor Multiplier”

Water Storage heat loss for 1 month From DEAP Water Heating “Storage Loss” (divided by 12 to give 1
month)
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Primary Circuit Heat loss

From DEAP Water Heating “Primary Circuit Loss”

Combi Loss for 1 month

From DEAP Water Heating “Additional Loss for Combi Boiler”
(divided by 12 to give approximately 1 month)

Contribution from Solar Water Heating

From DEAP Water Heating tab “Solar Hot Water Input”

Efficiency of space and water heating

From DEAP Space Heating > Heat Sources and DEAP Water Heating >
Heat Sources (water heating efficiency repeated for each of the 12
months)

Energy Saved by WWHRS

Set to ‘0’ in this instance.

Main heater fuel usage

From DEAP View Assessment > Gains and Losses :“Annual Space Heating
Requirement”

Divide by 8 to give an average value for each of the 8 months as an
approximation

Fraction of heat
Secondary/Supplementary system

from

From DEAP Space Heating > Heat Sources tab

Electricity used by Keep-hot facility

From DEAP Water Heating

The spreadsheet uses this information to calculate the annual energy saved by the FGHRS in kWh. This number is
input into the DEAP software in the Renewables section. The example below shows how the data for an FGHRS unit
which saves 350kWh per annum is entered into DEAP:

(@ 7 Renewable

+ O Therma

b Energy Produced or Saved

‘ FGHRS

Q Fart LT Delive
0 350

7 Fuel Tune
Mains Gas v

m

al

O Electrical (Solar PV/Wind) @ On-site energy-saving (non-renewable)

Energy Consumed

Delivered energy [kWh/y] Primary energy conversion factor

Figure 12.1 - DEAP entry for a Flue Gas Heat Recovery System
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13. Heat Pumps

The methodology for heat pumps in DEAP was updated in 2016 with full details now incorporated into the DEAP
Manual.

The methodology is based on mandatory performance requirements for heat pumps across Europe under the
Ecodesign (2009/125/EC) and Labelling (2010/30/EU) European directives. This update uses test data to standards I.S.
EN 14825-2013 for space heating and I.S. EN 16147-2011 for water heating and derives seasonal performance data
for entry in DEAP based on I.S. EN 15316-4-2-2008. The above directives are a legal requirement for heat pumps placed
on the market from 26th September 2015. Where heat pumps are not required to comply with and do not comply
with those directives, then the methodology uses EN14511 based data as detailed in the guidance document
referenced below.

The full methodology is set out as follows and applies to all domestic BER assessments regardless of whether the heat
pump complies with the above directives.

1. Heat Pump Guidance. This is detailed in DEAP manual Appendix G.

2. Heat Pump Tool This has been incorporated into DEAP 4. The calculation takes user entries from heat pump test
data, heating system design data and DEAP heat demand calculations. It calculates the DEAP heat pump
efficiencies and adjustment factors for space and water heating and the renewable energy contribution from the
heat pump.

3. Designer/Installer Sign Off Form (Microsoft Excel format). This is filled out by the heating system designer or
installer for the dwelling being assessed and is required by the BER assessor in completing the DEAP assessment
where a heat pump is present in the dwelling. This form is retained by the BER Assessor alongside other
supporting evidence for the BER.

Note: The Designer/Installer Sign Off form was updated in 2020 to allow for additional heat pump system types
to be entered into DEAP. See below for further details.

4. Heat Pump Examples. The examples are listed in Section 13.2 to assist BER Assessors when carrying out
assessments for dwellings fitted with heat pumps. The examples demonstrate how to enter the heat pump data
into DEAP. The examples cover a range of heat pump types and scenarios detailing the designer input, and
sourcing heat pump test data.

Key notes for the heat pump methodology:

® Itis mandatory to use the heat pump guidance referenced above when assessing a dwelling with a heat pump
system.

® Where Ecodesign data, EN 14825 or EN 16147 test data is available, it must be used.

® The Designer/ Installer sign off form is required for EN 14825/ EN 16147 methodology. However, in some cases,
not all the required information will be available from the Designer/ Installer. In those cases, most information
can be obtained from site visit and default values used elsewhere.

® The main space heating backup heater is not the secondary heating system.
Itis any other system capable of heating multiple rooms in the dwelling and supplementing the heat pump, such
as a backup boiler. If a system is considered as a heat pump backup, then it is not eligible to be considered as a
secondary heating system in DEAP. The combination of a space heating heat pump and backup space heater are
considered as the main space heater in DEAP. The combination of a water heating heat pump and backup water
heater are considered as the main water heater in DEAP.

® Heat pump Ecodesign performance figures must be for “Average climate conditions” when used in DEAP.

® As detailed in the Heat Pump Examples document: “The Ecodesign Directive requires that parameters must be
provided for “Medium Temperature Applications” which is defined in the Ecodesign Directive as an indoor heat
exchanger outlet temperature of 55°C and therefore relates to High Temperature test points in EN 14825".

193



In cases where the manufacturer / supplier / other pre-populates the heat pump tool entries, the assessor is still
responsible for ensuring DEAP (and heat pump) methodology is followed correctly and must still obtain the
technical data sheets to verify data entered into DEAP.

The following is a list that includes, but is not limited to, data that must be retained by the assessor for Heat Pump

Assessments:

o Signed copy of Designer/ Installer Sign Off sheet

o Heat pump test performance documentation used in the calculation according to relevant
standards/regulations/directives.

o Any calculations demonstrating a lower design flow temperature for space heating where a non-default
design flow temperature is specified in the heat pump calculation tool.

o ForHeat Pumps installed/on market after the 26th September 2015 where EN14511/ EN255 test data is used,
documentary evidence must be retained justifying the heat pump’s lack of compliance with Ecodesign/
Energy Labelling Directives.

The methodology for heat pumps in DEAP was updated in 2020 to allow for the following heat pump system types
to be included in BER assessments:

Low Temperature Heat Pumps: These are Low Temperature “to-water” units as defined in the Ecodesign
directive, which cannot deliver heating water at a temperature at or above 52°C.

Gas adsorption/absorption Heat Pumps (GAHP): These heat pumps consume gas rather than electricity. The
test data for these units is structured in the same way as electrical heat pumps but is based on different test
standards detailed in the DEAP Heat Pump Methodology 2020 document.

Direct Exchange (DX) heat pumps: These units circulate refrigerant rather than water through the ground loop.
For the purposes of this calculator, they are similar to Brine /Water (B/W) units, although the source temperature
is 4°C rather than 0°C.

Exhaust Air-to-Air heat pumps: These are double duct systems using heat pump technology to source heat
from extracted air to heat incoming fresh air. Like Exhaust Air-to-Water heat pumps, which are already facilitated
in the DEAP software, the renewable energy contribution is adjusted as energy recovered from the dwelling via
heat recovery is not considered renewable in line with the Renewables Directive (2018/2001).

Multiple Heat Pump Arrangements: The heat pump calculator facilitates multiple heat pump configurations
(up to three heat pumps, with means to separate space and water heating heat pumps). The combined efficiency
of the three heat pumps may be entered as group heating or individual heat pumps, or combinations thereof.
The user enters proportion of space heating and water heating from each heat pump as well as heat pump type
information and associated test data for each unit.

A new heat pump calculator (Microsoft Excel format) has been developed for these heat pump types.

The new calculator and the accompanying guidance document,

DEAP Heat Pump Calculator 2020,
DEAP Heat Pump Methodology 2020,

are available for download here under “DEAP Heat Pump Methodology 2020".

The calculator should only be used for the heat pump types listed. All other heat pump types can generally be entered
directly into DEAP 4.

13.1 Heat pump design flow temperature

To calculate the space heating efficiency of the heat pump, the default design flow temperatures in Table 28 must be
assumed unless there is sufficient documentary evidence available to support lower non-default flow temperatures.

Table 28 - Default flow temperatures for heat emitters

Heat Emitter Type Default supply temperature

Radiators

55°C

Fan Coil Radiators

45°C
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Underfloor Heating 35°C

Where non-default flow temperatures are used to calculate the space heating efficiency of the heat pump, the
following information is required and must be retained as documentary evidence:

® Designer/installer sign-off sheet;
® Heating design sheet;
e Radiator specifications, with additional calculations if necessary.

The following guidance sets out the documentary evidence required and the checks required to support non-default
flow temperatures in BERs.

13.1.1 Designer/Installer Sign-off Sheet

For any heat pump to which Ecodesign, EN14825 or EN16147 applies, the Designer/Installer sign off sheet, or
equivalent, must be completed and signed by the Designer/Installer of the heat pump system.

A new version of the designer/installer sign-off sheet has been developed by SEAI, which includes,

A new Heating Design tab,

A new Radiator Output Conversion tab,

A checklist for BERs: this is provided to assist assessors in ensuring all supporting documentation is obtained and
the required checks have been carried out to support BER inputs (where non-default flow temperatures are used
to calculate the heat pump efficiency for space heating) & the heat pump grant process. While it is not mandatory
to complete the checklist, it is advisable.

A checklist for BER + heat pump grant applications: For the purpose of Better Energy Homes grants, the
Registered Contractor must provide hardcopies of the Designer/Installer sign-off sheet to the homeowner. A
copy must be submitted to SEAI by the homeowner along with the Declaration of Works.

This Designer/Installer sign-off sheet must be completed by the Designer/Installer in either hardcopy or softcopy
format, and must be signed using one of the following methods :

e Hardcopy signed by the Designer/Installer, or

e Softcopy format with an electronic (e.g. scanned) signature from the Designer/Installer, or

e Softcopy format accompanied by an email from the designer/installer confirming that the data with the sign off
sheet is correct.

If the signed designer/installer sign-off sheet is not available, default values must be used for installation data, namely:
e Default flow temperature for the distribution system present, as per Table 28;

® No of Hours per Day Heat Pump has been designed to run = 8 hours;

Ecodesign/test data relating to the heat pump may still be used in this situation to calculate a non-default efficiency.
Additional guidance on the Designer/Installer sign-off sheet is given in Table 29.

Table 29: Designer/Installer Sign-off Sheet — additional notes
1. General Information Notes

- includes dwelling details
2. Purpose of installation

- identifies if the heat pump is supplying space heating /

domestic hot water / both Confirm during site survey
3. Heat Pump Selection

- Make, model and any model qualifier for the heat pump
identified in the dwelling being assessed Confirm during site survey

- Type of heat pump (e.g. A/W; B/W etc.)
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- Date of installation

- Confirmation of compliance with the Ecodesign and Energy
Labelling Regulations

- Confirmation of test standards for the heat pump

Heat pumps installed after 26th September
2015 must comply with the Ecodesign and
Energy Labelling Regulations

- Confirmation of hours of operation per day, (8, 16 or 24 hrs)
closest to the number of hours of operation expected by the
design. This is the number of hours during which the heat
pump can be activated by thermostatic/load control devices
to maintain the occupant’s required thermal conditions in the
awelling.

- Confirmation of any backup systems installed to supplement
the heat pump including backup heater details and fuel type.

4. Heat Emitter Design

- Heat emitters present in the dwelling

The main space heating backup heater is not
the secondary heating. It is any other system
capable of heating multiple rooms in the
dwelling and supplementing the heat pump,
such as a backup boiler. If a system is
considered as a heat pump backup, then it is
not eligible to be considered as a secondary
heating system in DEAP.

Confirm during site survey

- Heating controls within dwelling

Confirm during site survey

- Design flow temperature based on design conditions

5. Domestic Hot Water

- Confirmation of hot water temperature based on certified
data

Where this is a non-default flow
temperature, the completed heating design
sheet (or equivalent) must be obtained from
the designer/installer

Check against certified data

- Confirmation of the type of store present

Confirm during site survey

- Confirmation of the presence of immersion/ electric element
in the heat pump capable of providing domestic hot water.

6. Confirmation

- Signoff and details of system designer/installer is required

This must be specified even if this integral
immersion is only installed as a backup to the
heat pump.

13.1.2 Heating Design Sheet

The SEAI Heating Design Sheet (or equivalent) must be filled out by the Designer/Installer where,

¢ non-default flow temperatures are used to calculate the efficiency of the heat pump,

or,
e where an air distribution system is the primary heating source

The Heating Design sheet must reflect what is installed in the dwelling.
It must be retained by the BER Assessor as documentary evidence for the BER.

The Heating Design Sheet contains the following information for each room in the dwelling:
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e Room heat loss (in Watts) - This is the amount of heat lost from the room per second, at the specified internal
temperature (i.e. the Design Room Temperature — see below) and the Design External Temperature, which is
taken to be -3°C.

¢ Type of emitter: One of the following - Radiator, Fan Coil System, Underfloor, Air System.

e Manufacturer & model/size: Required for radiators and fan coil systems.

¢ Single heat emitter output at ATgesign & Number of emitters: Required for radiators and fan coil systems. The
single heat emitter output for a radiator or fan coil system should come from the manufacturer’s specification for
the system. The output must be for the Temperature Difference (AT) specified for the room in question.

o Total heat emitter output: Required for radiators, fan coil systems, and air systems.

o Design Room Temperature: The target temperature in the room. This is based on room type and is taken from
the CIBSE Domestic Heating Design Guide or an equivalent source.

o Temperature Difference (ATqesign): Required for radiator and fan coil systems. This is the temperature difference
between the water/air in the distribution system and the Design Room Temperature.

e Underfloor Output (in W/m?): The heat output of an underfloor heating system, where applicable.

e Supply air temperature (°C) and Air Volume (litres/s): The heat output of the air distribution system, where
applicable.

The BER assessor must carry out a number of checks on the information provided in the heating design sheet:

For the use of a lower non-default flow temperature, the checks are as follows:

e Dwelling address of the heat pump installation has been provided.
e The design flow temperature and return temperature have been provided.

e Foreachroom inthe dwelling thatis heated by the heating system, all the required heating design data has been
provided.

e The total heat emitter output (Watts) is greater than the total heat loss (Watts).
e The HLI stated on the heating design sheet should be within 10% of the HLI calculated in DEAP, i.e.

0.9 * HLI peap < HLI DesignSheet < 1.1 * HLI peap

o Where HLI pesignSheet is less than (HLI peap * 0.9) there is a risk that the heating system is undersized. In such
a case, the default flow temperature must be used.

o Where HLI pesignsheet is more than 10% larger than HLI peap, the BER Assessor must ask the Designer to confirm
in writing that they followed the SR 50-4 standard for heat loss calculations and sizing, highlighting the risks
of oversizing HP systems. If the Designer provides this confirmation then the non-default flow temperature
can be used, as long as all other conditions are met. If the Designer does not provide this confirmation, then
the default flow temperature must be used.

e The name and contact details of the Designer/Installer have been provided.

Where any of the evidence above is not made available, or where any conditions are not satisfied, a default flow
temperature should be used.

197



Examples of a completed Heating Design Sheet are given in Figure 13.1 and Figure 13.2.

For the use of an air distribution system as the primary heating source, the checks are as follows:

e The supply air temperature for each room has been provided. Where greater than 27°C it should be supported
by manufacturer’s data.

e The air volume required meets the design specification for the heating system for provisional BERs or the
commissioning sheet for Final BERs (i.e. the ‘air volume provided by the system’, as stated in the heating system
design/commissioning sheet, must not be more than 10% lower than the ‘air volume required’ stated in the
designer sheet).

Where this evidence is not available or does not meet the heating demand, the guidance in Appendix A of the DEAP
manual should be followed.

Please note:

e Itis not the responsibility of the BER assessor to check the room heat loss calculations.
It is the responsibility of the designer/installer of the system to carry out these calculations in accordance with
the following:

o S.R.50-1:2021 Building services - Code of Practice - Part 1: Water based heating systems in dwellings;
o S.R.50-4:2021 Building services - Part 4: Heat pump systems in dwellings;

The following guidance may also be useful in addition to the above:
o SEAIRoom heat loss and radiator sizing guidance.
o CIBSE Domestic Heating Design Guide
® Where an alternative to the Heating Design Sheet has been provided as documentary evidence, the same checks

(items 1 - 10 above) must be carried out by the BER assessor.

® The SEAI Heating Design Sheet must be completed as part of the SEAI heat pump grant application process
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Figure 13.1: Heating Design Sheet - (Underfloor heating in ground floor and radiators in remainder of rooms)

Heating Design Details

Address of installation|

1

1, Station Road, Ballyross, Co. Dublin.

alled

Design Flow Temp “C

2

R-?mrn Temperature "C

Notes

Single heat
Room | e | Number | Total heat | Design | ATa Supplyir |
Room Heat Loss emitter Manufacturer Model /Size output at of emitters Room forheat | ouUtput | temperature Vs
W] AT 1 emitters | output [W] | Temp[°C] | output | [Wim2]
I 3 |Ground Floor 2050|Underfloor | Manuf Model/size 3500
Bedroom 1 G20|Radiator Manuf Madel/size 750 1 750
|4 leedroom 2 aso|Radiator  [Manut Model/size 450 1 450 15
Bedroom 2 670|Radiator Manuf Madeal/size 750 1 750 18
Bathroom 320|Radiator Manuf Madel/size 450 1 450 18
| Total Heat Loss| stiolwatts G | Total Output 5900|Watts Full Name Jo2 Murphy
=] ng IO 9
I HLI (Design) 1,94 W/K/m 2 7 I Company Mame|Aame Heat Pumps
H‘::;u":t::::: [} kW 8 Email |jm @acm eheatpum ps.ie
Date|10/02/2021

Check the following has been provided:
1. Dwelling address of heat pump installation

2. Design Flow and Return temperatures
3. Where underfloor heating is specified, the

room (or area) heat loss (W), total heat
emitter output (W) and UF output (W/m?)

4, Where radiators/fan coil emitters are
specified, the room heat loss (W),
manufacturer, model, single heat emitter

output (W), number of emitters, total heat
emitter output (W), design room temp (°C)
and AT for heat output

5. Where an air system is specified, the room

heat loss (W), manufacturer, model, single
heat emitter output (W), number of emitters,
total heat emitter output (W), supply air
temperature (°C) and air flow rate {l/sec) (Not
shown in this example)

&. The total output (W) is greater than the total
heat loss (W)

7. Check the HLI stated here is within 10% of the

Total Heat Loss per m? as calculated in DEAP

8. Heat pump output at design conditions based

on test data & design flow temperature
provided for DEAP assessment

9. Heating design sheet has been completed by

Designer/Installer and includes their name and
contact details (copied over from previous
worksheet)
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Figure 13.2: Heating Design Sheet - Underfloor heating in one room and radiators in remainder of rooms

Heating Design Details

Address of installation

Mease specify below all details of the Heat distribution system as designed & installed

1, Main Road, Ballyross, Co. Dublin.

2 Design Flow Temp °C
| 35_00|Réturn Term perature °C

Notes

Single heat
Room e . anltter Number Tota.ulheat Design | ATaigm Supply Air A
Room Heat Loss o Manufacturer Madel /Size output at of emitters Room for heat | output | temperature
w] AT W] emitters | output [W] | Temp [°C] | output | [W/m2] ra
Kitchen 1100{Underfloor  [Manuf Madel/size 1300 20
Living room adiator Manu Modal/size 750
WC 200|Radiater Manuf Model/size 450 450 18
Hall 450|Radiator Manuf Maodel/size 450 450 18
mroom ﬂ 620|Radiator Manuf Modal/size 750 750 18
Bedroom 2 450|Radiator Manuf Model/size 450 450 18
Bedroom 3 670|Radiator Manuf Model/size 750 750 13
Bathroom 320|Radiator Manuf Model/size 450 450 18
| Total Heat Loss sitolwatts 6 | Total Output 6100|warts | Full Name/Joe Murphy
Area of Dwelling 110|m2
I HLI (Design) 1.94|W/K/m2 ? I Company Name|4am e Heat Pumps
“‘::':L";:ﬂm;: & kW Email [jrm @acm sheat pum ps.ie
Date|05/02/2021

Check the following has been provided:

1. Dwelling address of heat pump installation

Design Flow and Return temperatures

. Where underfloor heating is specified, the

room (or area) heat loss (W), total heat
emitter output (W) and UF output (W/m?)

. Where radiators/fan coil emitters are

specified, the room heat loss (W),
manufacturer, model, single heat emitter
output (W), number of emitters, total heat
emitter output (W), design room temp (*C)
and AT for heat output

. Where an air system is specified, the room

heat loss (W), manufacturer, model, single
heat emitter output (W), number of
emitters, total heat emitter output (W),
supply air temperature (*C) and air flow
rate (I/sec). (Not shown in this example)

. The total output (W) is greater than the

total heat loss (W)

. Check the HLI stated here is not less than

10% lower than Total Heat Loss per m? as
calculated in DEAP

Heating design sheet has been completed
by Designer/Installer and includes their
name and contact details
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13.1.3 Radiator Specification & Sizing
Section 13.1.3.1 describes how the heat output of a radiator is dependent on the temperature of the water flowing
through the radiator and Section 13.1.3.2 sets out the information on the radiators installed that the Designer/Installer
must supply to the BER Assessor in order to support the use of a non-default flow temperature.

13.1.3.1. The Relationship between Radiator Output and Flow Temperature

Radiator outputs provided by the radiator manufacturers are often based on boiler systems and on a temperature
difference (AT) of 50°C between the temperature of the water in the distribution system and the air temperature of
the room, as defined in Figure 13.3.

Figure 13.3: Formula for calculating AT value

AT E Flow temperature + Return temperature }— Room Temperature
2

Increasing the temperature difference between the water in the system and the air in the room, will increase the
output from the radiator.

Or, to put it in terms of AT: the higher the AT value, the higher the output from the radiator.

Traditional gas or oil boilers operate with much higher flow and return temperatures than heat pumps, meaning there
is a greater temperature difference between the water temperature in the radiator and the air temperature of the
room.

Flow temperatures for boilers are typically in the region of 60°C - 80°C and return temperatures in the region of 50°C
- 70°C. With a required room temperature of 20°C, the AT value typically ranges from 40°C - 55°C and so the radiator
output is high; see Figure 13.4.

Figure 13.4 - Examples of AT value calculations

Non-condensing boiler example AT= [(80+70)/2]-20
= [75]-20=55°C

Condensing boiler example AT= [(65+55)/2]-20
= [60]-20=40°C

In order to operate efficiently, the flow temperature of heat pumps is typically lower, at around 45°C.
With a return temperature of typically 35°C, the AT value for the radiator is therefore much lower - around 20°C.

[(45+35)/2]-20
[40]-20=20°C

Heat pump example AT

If the temperature of the water flowing through a radiator is reduced, then the heat output of the radiator is also
reduced. In the examples in Figure 13.4, a radiator heated by the non-condensing boiler would have a greater heat
output than if it were heated by the heat pump, because the temperature of the water supplied by the boiler is higher.

We have seen in the previous section that, where a non-default flow temperature is used, the Assessor must check
that the total heat output from the heating system is greater than the total heat loss of the dwelling.

In addition, where a non-default flow temperature is used to calculate the efficiency of the heat pump, the output
(W) of the radiators at the AT specified in the heating design sheet must be checked against the manufacturer’s stated
output for the radiators installed. This is dealt with in the next section.
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13.1.3.2. Evidence Required for Radiators

The Assessor must perform an additional check to verify that the Designer/Installer has provided evidence to support
the heat output for each radiator listed in the Heating Design sheet.

There are two possibilities:

(1) The radiator heat outputs listed in the manufacturer’s brochure match the radiator outputs listed in the design

sheet.

e The model corresponds to the model highlighted in the brochure;
e  ATpesign cOrresponds to the value listed in the brochure (AT = 20);
e The Heat Emitter Output at ATpesign €quals the value stated in the brochure (545 Watts).

So, on that basis, the data provided for the radiator is acceptable.

Example 1
The Designer/Installer has supplied the Assessor with the radiator manufacturer’s brochure. It lists the heat output
for different models and for different AT values.
Performance Data
Heat aitts)
G Output (W
Mode AT10 AT15 \T20 AT2S
Statie - 124 184 247
ULOW 040 Comfort 125 197 272 350
Bonat 147 2n v 407
Statie 1n 189 216 37
ULOW 0a0 Camfart 188 204 409 527
Booat 220 345 475 &9
Static 148 257 S8 454
ULOW 080 Comfort 250 394 545 | 702
Boost bl 451 634 813
In the Heating Design sheet, for the radiator in the kitchen (see image below):
Single heat X
Room EpTRleT . emitter Number Totajl heat Design AT i
Room Heat Loss ) Manufacturer Model /Size of emitters Room for heat
emitter output at .
W] emitters | output [W] | Temp [*C] output
Kitchen 995 |Radiator Acme Ulow 080 2 1090 20 20
(Comfort)

Note that this check must be carried out for every radiator listed in the Heating Design sheet.

(2) The radiator heat outputs listed in the manufacturer’s brochure do not match the radiator outputs listed in the
design sheet. In this case, the Designer/Installer must complete the Radiator Outputs sheet.

Example 2

In this example the Designer/Installer has provided a manufacturer’s brochure which gives the heat output for a

range of models at AT = 50°C,
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[ Height | _mm | _Code | _Blumr | Wais |
400 Q22504CR 2295 672

S00mm

500 Q22505CR
800 Q22506CR
700 Q22507CR
800 Q22508CR
g0 | ae2500CR |
1000  Q22510CR

2869
3442
4018
4590
5164
5737

B41

1009
1177
1345

1513 |

1681

as well as a table of correction factors (see below). These correction factors are used to calculate the heat output
of the radiator at different AT values.

Correction Factors

Based on AT Based on
AT50°C

AT

10
1
12
13
14
15
16
17
18
19
20
21
22
23

AT50°C
0.131
0.148
0.165
0.182
0.200
0.219
0.237
0.256
0.275
0.295
0.314
0.334
0.355
0.375

24
25
26
27

S RBLLEBR

37

0.396
0.417
0.438
0.459
0.481
0.503
0.524
0.547
0.569
0.592
0.614
0.637
0.660
0.684

AT

38
39
40
a1

56 R &0

47
48
49
50

Based on
ATH0°C

0.707
0.731
0.754
0.778
0.802
0.826
0.851
0.875
0.897
0.925
0.948
0.975
1.000

The Designer/Installer has completed the Radiator Output Conversion sheet using this data:
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Radiator Radiator dimensions Heat output AT Conversion |Heat output at

Room ATy, |Radiator Make |Model or (width x height x i
(manufacturer) |{manufacturer) |factor ATdesign

code depth)
Kitchen 20 |Acme Q22509R 900 x 300 1513 50 0.314 475
Bedroom 1 22  |Acme Q22509R 900 x 300 1513 50 0.355 537
Bedroom 2 20 |Acme 022509R 900 x 500 1513 50 0.314 475
Bedroom 3 22 |Acme 022509R 900 x 500 1513 50 0.355 537
Bathroom 22 |Acme Q22505R 500 x 500 1513 50 0.355 537

The Heat Output and the Conversion Factor have been taken from the manufacturer’s brochure.

For each radiator,

Heat Output (at ATpesign) = Conversion Factor x Heat Output

The Assessor must check that the values calculated (highlighted in the red box) match the values entered in the
Heating Design sheet, as highlighted in the green box below.

R Single heat Number | Total heat Desi
oom e ) emitter umber o A esign AT aeigm
Room Heat Loss . Manufacturer Model /Size output at of emitters Room for heat
emitter
il emitters | output [W] [ Temp [°C] | output
AT e il W]

Kitchen 900 |Radiator Acme 022509R 475 2 950 20 20
Bedroom 1 510|Radiator Acme (022509R 537 1 537 18 22
Bedroom 2 450|Radiator Acme 022509R 475 1 475 20 20
Bedroom 3 Aa0|Radiator Acme Q22509R 537 1 337 18 22
Bathroom 320|Radiator Acme Q22509R 537 1 537 18 27

As in the previous example, the output of all radiators in the Heating Design sheet must be supported by the
evidence outlined in this example.

Where the evidence is unavailable or incorrect for one or more radiators, the Assessor must use the default design
flow temperature for the system.

NSAI SR 50-4 provides guidance in cases where the conversion factors are not made available by the manufacturer,
the Designer/Installer.

Where existing radiators are being retained in the dwelling, the Designer/Installer can refer to the document Heat
Emitter Supplement to the Domestic Heating Design Guide’for heat outputs of typical radiators found in existing
buildings.

13.1.4 On-site checks
It is advisable for assessors to obtain the completed designer/installer sign-off sheet and the heating design sheet
prior to carrying out the dwelling survey.

Where it is intended to use a non-default design flow temperature to calculate the efficiency of the heat pump, the
BER assessor must check the following during the site survey:

e Heat Emitter Type: Check that the installed heat emitter /n each room matches the heat emitter type specified in
the completed heating design sheet. For example, if the heating design sheet specifies a double-panel radiator
in the living room, then check that this type of radiator has been installed in the living room.

e Radiator Size: Check that the radiators specified in the heating design sheet - and as described in the radiator
technical data sheet - match those installed in the dwelling. The radiators installed in the dwelling should be
within £ 50mm of the size specified in the heating design sheet.
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The heating design sheet must reflect what is installed in the dwelling. If an assessor finds something different in the
house, they should request the designer/installer to amend the documents to reflect the installation in the dwelling.
If this is not done, defaults should be used to calculate the heat pump efficiency.

13.1.5 Checklist

Figure 13.5: Checklist for BERs with heat pump and non-default flow temperature
(taken from Designer/Installer sign-off sheet)
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BER Checklist

1.0 DesignerfInsta ller sign-off sheet
1.1 Designer/installer 5gn-off shest has besn completed and
signed using one of the 3 methoads:

2.0 Heating Design Sheet contains:

2.1 Dweliing addresz of heat pump installation.

2.2 The desizn flow Eretumn temperatures.

23 Where radiators / fan coil emitt ers are specified, the room
heat loss (W), manufacturer, model/s =, sngie heat emitter
output [W], number of emitters, total heat emitters output
[w], design room temp. (*C) and AT for heat output.

2.4 Where underfloor heating iz specified, the room (or area) heat
o= [W], total heat emitter output (W] and UF output [W,/mz2]

2.5 Where an air system is specified, the roomheat loss [W],
manufacturer, model, single heat emitter output [W], number
of emitters, total heat emitter output [W], supply air
temperature [c] and air flow ratelfs.

2.5 The total heat emitter output (W) is greater than total reom
heat koss (W

2.7 The HLI stated on the heating desizn sheet, or equivalent, is
not bessthan 10% lower than total heat loss per m2 of
dwelling (as calculated in DEAFL

2.B Heat pump output at desizn conditions based on test data &
design flow temp. provided for DEAP 3=e=ment

2.8 The name and contact detalls of the Designer finstaller.

3.0 Radiator Technical Data Sheets

3.1 For mew radiators, the output of the radiators for the aT
specified in the heating design sheet matches the
manufacturer's stated output and/or

3.2 Forexisting radistors being retained, theoutput of the
radiators for the AT specified in the heating deian cheet
matches the guidance for edisting radiators contained within
"Hagt Emitter Supplement to the Domestic Hegting Design
Guide".

3.3 Where the AT 3z specified in the heating desizn sheet differs

from the AT guoted in the manufacturer's technical data, the
installed heat emitter meets the heat emitter output specfied.

4.0 Site Survey

4.1 check that the type of heat emitter installed in each room
matches the heat emitber type specified.

4.2 Check that the radiztors as specified in the hesting design
zheet and a5 described in the radistor technical data shest,
match [approsimately ) thoseinst alled in the dweling.

4.3 Check the air volume a= specified in the heating design shest
meets the deszn specfication or commi =ioni ng data sheet
far the air system.

]

OO0 OO0 00 00 OO

O

00

Motes

Nethods for sgning:

1 Hordoopy signed by Designer/dnstaller, or

2 Softcopy format with an & ectronic signature
|from Designer/installer, or

3 Softcopy format ecoomponicd by emoil from
desgner/instoller confi rming that the dota in the
=ign off sheet is correct.

PLEASE NO'TE - To support the input of o heat
pump in DEAP, the folowing is required:

HP compliont with Ecodesign/Energy Lobeling
Directive:

1. Signed Designer/instoller sign-off shest;

2. Technicol docwmentotion outiining declored test
doto in eccordonce with EN 14835 and EN 16147,
3. Where non-defoult flow temperatures are used
lotie the 5PFof the RP, all items on this

tust also be provided

HP not compliont with Ecodesign/Energy Lo befling
Directive:

The 5PFaf the hegt pump con be sourced fromany
af the following:

1. Horp Dotohase

2. certified or CF morked doto from acoredited
Isborgtory with test certificates to 5 EN 14511-2, &
EN Z55-2 ar EN 158789,

3. Use gf DEAP Toble 40 for heat pump efficiencics

For guidonce on how to estimote the heat o utput
of existing rodio tors ot the correct AT, please refer
to the following documents:

- SEAIBER Technical Bulletin

- M5 021 Hegt emitter gui de for domestic heat
oLmpE;

- ‘Donrestic Hegting Design Guids" by CIBSE

- Hegt emither supplement to the Domestic Hegting
Dusign Suide” by the IDHEE

The heating design sheet must reflect what is
instaled in the dwelling, If an a=essor finds
something different in the house, the
Desgner/installer needs to update the heating
desgn sheet to reflect the installation in the
dwelling. If this is not done, default flow
temper atures must be used.
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Figure 13.6: Checklist Heat Pump Grant and associated BER

(taken from Designer/Installer sign-off sheet)

BER + Heat Pump Grant Checklist

L0 Designer/Installer sign-off sheat
1.1 Designer/installer §gn-off shest has been completed and
sigmed using one of the 3 methods:

2.0 Heating Design Shest contains:

2.1 Dwelling addressof heat pump installation.

2.2 The desian flow & retum temperat ures.

23 Where radiators / fan coil emitters are specified, the room
heat loss (W), manufacturer, model/s =, snge heat emitter
output [W], number of emitters, total heat emitters output
[wv], desizn room temip. (*C) and AT for heat ouwtput.

2.4 Where underfloor heating i specified, the room [or area) heat
o [W], total heat emitter output [W] and UF output [W/m2]

2.5 Where an air system iz specified, the room heat Loss [W],
manufacturer, model, single heat emitter out put [W], number
of emitters, total heat emitters out put [W], supphy air
temperature [7c] and air flow ratelfs.

2.5 The total heat emitter output (W) is greater than total room
heat loss (Wi

2.7 The HLI stated on the heating desian sheet, or equivalent, i=
not lessthan 10% lower than total heat loss per m2 of
dwelling (3s calculated in DEAP)

2. Heat pump output at desizn conditions based on test data &
design flow temp. provided for DEAP as=es=ment.
2.8 The name and contact details of the Designer /installer.

3.0 Radiator Technical Data Sheets
3.1 For new radiators, the output of the radiators for the AT
specified in the heating design shest matches the

manufacturer's stated output andfor

3.2 Forexisting radiators being retained, the output of the
radi abors for the AT specified in the heating design cheet
matches the guidance for edsting radiators contained within
"Hegt Emitter Supplement to the Domestic Herting Design
Guide’.

3.3 Where the AT az specified in the heating desizn sheet differs

from the AT quoted in the manufacturer's technical data, the

inctall ed heat emitter meets the heat emitber output specfied.

4.0 Site Survey
4.1 Check that the type of heat emitter installed in each room
matches the heat emitter type specified.

4.2 Check that the radiators as specified in the heating design
sheet and as described in the radistor technical data shest,
match [approximately | thoseinstalled in the dwelling.

4.3 Check the air volume a= specified in the heating desizn shest
meets the deszn specfication or commis=ioning data sheet
forthe air system.

Notes

Nethods for sgning:

1 Hordoopy signed by Desgner/dnstaller, or

2 Softcopy format with an & ectronic signaturs from
Designerinstaller, or

3 Softcopy format eccomponied by emoil from
designer/instoler confirming that the dota in the sign
off sheet is comeact.

L]

PLEASE NOTE - To support the inp ut of o heat pump
in DEAP, the following is required for HP complignt
with Ecodesign/Enengy Lobelling Dirsctive:

1. Designer dnstoller sign-off sheet,

2. Technicol documentotion outining declored test
doto in ocoordonce with EN 14825 gnd EN 16147;

3. Where non-defoult flow tempergtues are wsed to
colcwlate the SPFof the HP, oll items an thi
must ol be provided

O O

In oddition to the obove, the Registered Controctor
must provide the following to the hormeowner for
| nt payment:

1. 5igned-off Declorgtion of Wiorks;

2. Two hondoopies of the Designer/instoller sheet and
Hegting Design tob (no equivalent documents are
ocoeptad) ond

3. Ecodesign doteshest for heat pump instolled

4. The redigtor hegt output datg must be verifiohblz
throwgh published dotoshests If this doto is not
widlely ov giloble {2 g on intemet], plegse submit the
dirto sowrce for the heot output.

O 0O OO0 OO0

For guidence on how to estimote the heat output of
existing rodigtors ot the comect AT, please refer to
the following docurnents:

- SEAIBER Technical Bulleting

- MICS 021 Hegt emitter guide for domestic heat
LTS,

- ‘Domestic Hegting Design Guids" by CIBSE

- 'Hegt emitier supplement to the Domestic Hegting
Design Suide" by the IDHEE

[

The heating design sheet must reflect what is
instdled in the dwelling, If an a=essor finds
something different in the house, the
Designer/Instalier needs to update the heating desizn
sheet to reflect what is installed. if this is not done,
default flow temperat ures most be used.

O O
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13.2 Heat Pump Examples

13.2.1 Example 1: An air-to-water heat pump not compliant with Ecodesign/ Energy Labelling
Directives. Listed on HARP.

Heat pump parameters
The first example is based on a heat pump installed in a dwelling prior to the 26™ of September 2015.

Under the Ecodesign and Energy Label directives there is no mandatory requirement for the heat pump to comply
with the directives. However the Assessor should check with the heat pump manufacturer/ supplier that the heat
pump is not compliant, as the heat pump model may be available on the market post 26t September 2015 and
therefore would need to be compliant with the directives. The Assessor has obtained contact details of the system
designer or installer from the client.

In this case the Assessor has received a copy of the designer/ installer sign off sheet from the installer confirming that
the heat pump is not compliant with the Ecodesign / Energy Labelling directives and has been tested to EN 14511.
The installer also confirmed that the heat pump is available on the HARP Database.

Figure 13.7 - Heat Pump Selection from Designer/Installer Sign off Sheet

Manufacturer(s) of the installed heat pump(s) Ensure this is exact product manufacturer
name. Model 123|
Model(s) of the installed heat pump(s) Use exact product model, including mode!

name, number, qualifier where present.

Air to Water

Brine to Water

Water to Water

Exhaust Air to Water

Typels) of Heat Pump (if separate heat pumps for
space and water heating, tick all that apply)

Water to Air

Direct Exchange (DX)

Exhaust Air to Air

Space heating provided by low temperature heat
pump? Tick all that apply
Is this a gas fired heat pump (GAHP)?

=1 I=0/ =N =1 i=0 = D‘ﬁ‘ﬂllﬂllﬂl-

=1 = =0 =0 =0 =0 =T =D D
=1 = =0 =0 =0 =0 =T =D D

Tick all that apply

Date of Installation Insert date system was installed (format
DOMMIYYYY)

Is the Heat Pumpl(s) compliant with Ecodesign Tick where the answer is "yes"
Directive

Is the Heat Pump(s) compliant with Labelling

Tick where the answer is "yes"

For £5ch Space healing FEat purmp, SeTect
Standard 1.5, EN 14825 or

1.5 EN 12309-6 or .5 EN 13141 or LS. EN
14511 1.5, EN 14511

For each water heating heat pump, select
Standard 1.5, EN 16147 or 1.5, EN 13203-6 or
1.5 EN 14511 or L5 EN 255-3or 1.5, EN
14825/14511 1.5, EN 14511

[e][o]
[e][o]
[e][o]

Directive
Space Heating Test Standard

Water Heating Test Standard

Is the heat pump listed on HARP

Select Yes or No Yes
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Design details
The installer also confirmed the following as part of the sign off sheet:

Figure 13.8: Heat Emitter Design from Sign off Sheet
4, Heat Emitter Design

Is there one or more radiators present

No !
Is there one or more fan coil units present

No !
Is there underfloor heating present

Yes !
Is there warm air supply from the heat pump

Nao !
Has a load / weather compensation bheen installed?

Yes !
Provide details of zone, temperature and time !
control installed? 2 space and 1 water zones with time and temperature control on each i
Temperature (*C) of the water leaving the heat pump
system when supplying space heating based on full
heating system design conditions and at the design 35
external temperature? (Note this can not be greater |
than Max. temperature for individual heat pumps) .

Figure 13.9: Hot Water System from Sign off Sheet

o LT AT Heat pump #1 Heat pump #2 Heat pump #3
Maximum flow temperature (*C) of the heat pump For up to three heat pumps: Input temperature in
system while providing hot water (by heat pump degrees celcius, please provide supporting
only) based on certified data documentation. 55
Type of DHW Store
For up to three heat pumps: Input the type of
store present, no store, integral store or Separate Hot Water
Scparatestore Stofage
Manufacturer(s) of the installed DHW Store (s) Enzure this iglexact progiiet manyfaefirer
nEme. Acme
Model(s) of the installed DHW Storels) Use exact product.medel iaciuting mMeds!
name, number, gualifier where gresent. Model 123
Is there an integral immersion or electric element
present capable of providing hot water For up to three heat pumps: Select Yes or No Yes hd

For existing dwellings, it may not always be possible to get a Designer/ Installer Sign off Sheet. In those circumstances,
the Assessor should verify as much information as possible on site and follow the guidance set out in the DEAP Manual
Appendix G and in this document.

Source of test data
For heat pumps that are not compliant with the Ecodesign/ Energy Labelling Directive, the Seasonal Performance
Factor (SPF) can be sourced using the approach used in DEAP previously:

e HARP Database
e (Certified or CE marked data from accredited laboratory with test certificates to IS EN 14511-2, IS EN 255-2 or EN
15879.

e Use of DEAP Table 4a defaults for heat pump efficiencies.

In this case the heat pump is listed on the HARP database as confirmed by the designer/ installer:

Entry in Heat Pump tool
Heat Pump Data

As with all heating systems in DEAP 4, information on the distribution system and controls is entered first in Space
Heating > Controls and Responsiveness:
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Figure 13.10 - Distribution system details for the heat pump

CONTROLS AND RESPONSIVENESS PUMPS AND FANS HEAT SOURCES

@ Individual Scheme O Group Scheme

8% Heating System Properties

Heating system categary

Central heating systems with radiators or underfloor heating

Sub Category

Heat pumps

Heating System

Airto-water heat pump (electric)

Heat Emitter Type Heating System Controls

Underfloor heating, pipes in screed above insulation A Time and temperature zone control

SUMMER INTERNAL TEMP.

D Load or weather compensation

In order to add the heating system, we will first add it as a new library item as follows:

Figure 13.11 - Adding the heat pump to the DEAP library

Add from Library

Heat sources filtered to match heating

COMMON ITEMS SEARCH RECENT ITEMS

Type

Name & Product Details

Default heat pump - Air-to-water heat pump (electric)
Wanufactursr: Any, Wodsl Any, Typs: Heat pumps, Air to Water, Space Heating Standard: Test
standard not available, Water Heating Standard: NJA, Water Heating Seascnal Efficiency: NfA

Default heat pump - Gas-fired, air source
Mznufacturer: Any, Model Any, Type: Heat pumps, Air to Water, Space Heating Standard: Test
standard not available, Water Heating Standard: NJA, Water Heating Seascnal Efficiency: NfA

Default heat pump - Gas-fired, ground er water source
Mznufacturer: Any, Modzl Any, Type: Heat pumps, Air to Water, Space Seating Standard: Test
eating Standard: NJA, Water Heating Seasonal Efficiency: NfA

standard not available, Wat=r H

Q@ tems found 3

ADD NEW ITEM TO LIBRARY

w

Seasonal
Efficiency

(%)

110

120

O Results

Temperature Adjustment [C]

0

Heating System Control Category

3

Heating System Responsiveness Category

2

Source

CANCEL ADD

Click “Add New Item to Library” which brings you to the Create Library Item screen:
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Figure 13.12 - Data entry of basic properties for the heat pump

Create Library ltem

BASIC PROPERTIES

e Type e Name *

Heat Source b Acme 123 HP Keywords

Marufacturss © Madel *

Acme 123

Heating Source Type * H=at Fumg Type *

Heat pumps - Air to Water -
Epace Heating Standard ‘Water Heating Standard

5. EM 14511 b 5. EM 14511 b

Zmasonal Space Heating Efficiency, ns [%] Watar Hmating Eficianey, rwh 5] *

425 423

Integrated Immersion |:| Flow temperature == [60]65]°C

-

The details of the heat pump are entered as above, with an efficiency of 425% from the HARP listing.
Note that “Integrated Immersion” has been selected, as specified in the Designer/Installer Sign-Off.

Also, a Flow Temperature >= [60/65]°C has not been selected because the Designer/Installer Sign-Off specified a
mamximum flow temperature of 55°C.

Click “Save” to add it to the library.

It has been saved to the Library; the next step is to add it to the assessment.

Select “Add Heat Source” and use the Search tab to identify the system: in this case using the search term “Acme”.
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Figure 13.13 - Find the heat pump in the library

Add from Library

Heat sources filttered to match heating systemn properties in the controls and responsiveness tab

COMMON ITEMS SEARCH RECENT ITEMS

Search Library [tems

Q, acme
Minimum 3 characters are required to start search
Seasonal
Type Name & Product Details ~ Efficiency Source
(%)
Acme 123 HP
b WManufacturer: Aeme, Modsl 123, Type Heat pumps, Air to Water, Space Heating Standard: 1.5, EN 425 2 @ E Q
14511, Water Heating Standard 1.5, EN 14511, Waster Heating Seasonzl Efficiency: 425%
® tems found: 1 1< < 1 > 2

ADD NEW ITEM TO LIBRARY CANCEL ADD SELECTED ITEM

Select the item and click “Add Selected Item” to add it to the assessment.

Information on the installation now needs to be added.

Figure 13.14 - Enter the installation details for the heat pump

¢ Edit Primary Heat Source

Q, Product Details & Survey Details
Heat Fuel Typa
Type Heat pumps 100 - Heats Water
Heat Pump Air to Water
Type

Design Flow Tamparaturs [C] *
Manufacturer  Acme

39 S -
Model 123
Seasenal 423 Zack Up Spacs Heater Fusl
Space Heating
Efficiency, ns MNone Present -
Eff. Adj. Factor 1
Back Up Warter Heater Fuel
Mone Present -

[} VIEW DETAILS IN LIBRARY

In this instance, “Heats Water” has been ticked because the heat pump heats both space and water.
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A flow temperature of 35°C has been entered, the default for underfloor heating as specified in the Designer/Installer
Sign-Off.

Click “Save” to proceed.

One more piece of information needs to be entered: we have specified that the system heats water but DEAP needs
to know more.

Go to the Water Heating > Options and Storage tab and select the appropriate value for “Heat Pump Type of DHW”,
which in this case is ‘Separate hot Water Storage’ as specified in the Designer/Installer Sign-Off.

Figure 13.15 - Entering the HP Type of DHW in Water Heating

OPTIONS & STORAGE SOLAR HEAT SOURCE

Waste Water Waste Water
- " Flow Flow Heat Recovery
Count ~ Room MName Description Type Mixer System Resuictor Rate E;Ia;i::covery Unilisation
Y Factor
_ t water - P i -
= G a0 0D O
(® ADD SHOWERS & BATHS
& options
Distribution Losses Storage Losses I:‘ | supplementary electric water heating used in summer I:‘ Is there a combi boiler
0 9, Resuits
Zrerage Tvps Storage Volume [1] Heat Pump Type Temperature Factor Unadjusted
Is hot water storage indoors of in Cylinder, indirect - 300 Separate Hot Water Storage - 0.6
group heating scheme?

Is manufacturers declared loss Acme 300L 170
available

If you go to Water Heating > Heat Source you will see that the heat pump has been added as the main water heating
system. Also, note that the efficiency has been adjusted to account for the integral immersion.

Figure 13.16 - Find the heat pump in the library

OPTIONS & STORAGE SOLAR HEAT SOURCE

- Seasonal Mficiency Daily Heats
MEE Manufacturer & Model Efficiency (nwh)  A®. Factor Fuel Type Operation [h] space
Acme 123 HP Acrme, 123 161.90 1.00  Electricity Yes
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13.2.2 Example 2: Air-to-water heat pump compliant with Ecodesign/ Energy Labelling Directive

Heat pump parameters
The second example is based on the following:

Heat Pump installed in a dwelling after the 26™ of September 2015 and compliant with the Ecodesign/ Energy
Labelling Directives. It provides space and water heating.

The Ecodesign directive requires that technical data is made publicly available declaring the test data for the heat
pump to EN 14825 and EN 16147.

The Assessor received the following details in the Designer/ Installer Sign off sheet.

Figure 13.17: Purpose of Installation from Sign off Sheet

2. Purpose of installation Heat pump #1 Heat pump #2 Heat pump #3
Does the installation provide space heating? =] [—] [—1]
Tick applicable boxes E E
Dioes the installation provide water heating? =] [—] [—1]
Tick applicable boxes E E
If heat pump(s) provide space and water heating, are E E E
lthey 2 separate heat pumps? Tick applicablc boxes L L !
Figure 13.18: Heat Pump Selection from Sign off Sheet
£ BRI R Heat pump #1 Heat pump #2 Heat pump #3
Manufacturer(s) of the installed heat pump(s)
TR S A SRS G RIS LS ST, Acme
Model(s) of the installed heat pump(s) LR NS T SRR, WAL SRR ST,
LTI, qualiier sdbhere present ABC1

Airto Water

Brine to Water

Water to Water

Exhaust Air to Water

Type(s) of Heat Pump (if separate heat pumps for
space and water heating, tick all that apply]

Water to Air

Direct Exchange [DX)

Exhaust Air to Air

Space heating provided by low temperature heat
pump? Fiek ol that arndy
Iz thiz a gas fired heat pump [GAHP)?

ClEElEEElE]E EE)|=]
[e]elE]E]EElE]ElE]lE]E]
[ClE]E]E]lE]ElE]EE]E])E]

Tk et gy

Date of Inztallation ARSI PRt SRR S et sl T at
LR Y

|z the Heat Pump(s) compliant with Ecodesign

Foicdh sl dhe Smeiar i et
Directive

Iz the Heat Pump(s) compliant with Labelling

[®][=]
ElE
E1 El

T salare Bne Smeiar i et
Directive

Space Heating Test Standard

O S SFOE B SITG S FUNTIR SEeed
Sramdao A SV MERE or
A5 SRS G L ST 5 SR MRS I.5. EN 14825

S Ea e e st e s RONTn, Sereed
Water Heating Test Standard Stardard {5 EN S or L& EV KRR S ar IR
SRS o {8 EN SRR P e L 8 SN METRISEN

I.5. EN 16147
|= the heat pump listed on HARP
St b o i No
No of Hours per Day Heat Pump has been designed to
Sietect A o S stics hest represents (he o 15

]

Design details
The designer/ installer also confirmed the following as part of the sign off sheet; this was verified by the Assessor on
site.

Firstly the assessor noted that the designer/ installer had advised that the heat pump was designed to meet the full
space heating and hot water demand (Section 3 of the Designer Installer Sign Off Sheet). The assessor confirmed this
on site as no backup heaters were installed. Note: The Backup heaters identified in Section 3 of the Designer Installer
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Sign Off Sheet are heaters other than the heat pump itself, for example boilers. Backup water heaters which are part

of the heat pump, i.e. integral immersions are identified in Section 5 of the Designer Installer Sign Off Sheet.

Figure 13.19 - Installation data from the Sign-off Sheet

The dwelling is served by a combination of radiators and underfloor heating (taken from Section 4 of the Designer

% main space heat provided by each heat pump based | Source percentage of heat from plant design

on system design details or operational records 100%
Temperature (°C) of the water leaving the heat pump | Source temperature of heat from plant design

for Space Heating details or operational records 45
Is there a back up space heater present to supplement |See DEAFP Manual Appendix G for definitions of

the Heat Pump? backups to heat pumps No

Outline type of backup space heater and associated ~ |Enter backup heater type and fue! if present

% main water heat provided by each heat pump based|Source percentage of heat from plant design

on system design details or operational records 100%
Temperature (°C) of the water leaving the heat pump |goyree temperature of heat from plant design

for Hot Water Heating details or operational records 55
Is there a back up water heater present to supplement | See DEAF Manual Appendix G for definitions of

the Heat Pump? backups to heat pumps MNo

Outline type of backup space heater and associated ~ |Enter backup heater type and fue! if present

Installer Sign Off Sheet), with the design supply temperature being 45°C with the following controls.

Figure 13.20 - Heat Emitter Design section of the Sign-off Sheet

4, Heat Emitter Design

Is there one or more radiators present

Yes Select Yes or No

Is there ane or mare fan coil units present

No Select Yes or No
Is there underfloor heating present

Yes Select Yes or No
Is there warm air supply from the heat pump

No Select Yes or No
Has a load / weather compensation been installed?

Yes Select Yes or No

Provide details of zone, temperature and time control
installed?

2 space and 1 water zones with time and temperature control on each

Input number of heating
zones, thermostats, efc

Temperature (°C) of the water leaving the heat pump
system when supplying space heating based on full
heating system design conditions and at the design
external temperature? (Note this can not be greater
than Max. temperature for individual heat pumps)

Input temperature in

degrees celcius

The heat pump was tested at a reference temperature of 55°C for water heating and had a separate hot water store

(taken from Section 5 of the Design

er Installer Sign Off Sheet).

Figure 13.21 - Heat Emitter Design section of the Sign-off Sheet

5. Hot Water System

Heat pump #1 Heat pump #2 Heat pump #3
: 3
Maximum flnwtemperature (°C) of the heat pump For up to three heat pumps: Input tsmperature in
system while providing hot water (by heat pump only) degrees celcius, please provide supporting
based on certified data documentation. 55

Type of DHW Store

Eanupdto three heat pumps: Input the type of store

Separate Hot Water

\present, ma store, integral store or separate store Siorage
Manufacturer(s) of the installed DHW Store (s)
Ensure this is geactiproduct ufs cturer name. Acme
Model(s) of the installed DHW Store(s) Uss exact proguct mbde!, Meluding model nadie,
number, gualifier where present. ABC1
Is there an integral immersion or electric element
present capable of providing hot water For up to three heat pumps: Select Yes or No Yes

Source of test data

For heat pumps compliant with the Ecodesign directive, technical documentation outlining the declared test data
must be made available to the public to comply with the directive.

Additional test data may be sourced that is in compliance with EN 14825 and EN 16147 from manufacturer’s literature
referencing the relevant regulations/ directives, CE marked data or accredited test data as detailed in the heat pump
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guidance document. The following data is an excerpt from a publicly available technical data declaration in
compliance with the Ecodesign directive referencing EN 14825 test data.

Figure 13.22 - Ecodesign data for the heat pump

Model: Acme ABC]

Adr-to-water heat pump: ves

Water-to-water heat pump: no

Brine-to-water heat pump: no

Low-temperature heat pump: no

Equipped with a supplementary heater: ves

Heat pump combimation beater: no

Medinm-temperatiure appheation.

Average climate conditions.

teim Syrmib ‘alus teim Lk “alus
Rated haat outpat Prated 13.5 Seasonal space o 125
heating energy
afficiency
Daclanad capacity for haating for part load at Daclared coafficient of parfermance or primany
naboor ternperature 20 °C and outdoor enengy ratio for part load at indoor temperature
temperature T 20°C and cutdoor tempesature T
Ti=-=7"C Pdh 1.4 T==7"C Cowed 1.53
Ti=+2°C Fdh s Ti=+2%C Cowd 308
Ti=+ 1% Pdh 59 Ti=+7°C CoPd 4.27
T=+125%C Pdh 4.7 T=+12%C Cowed 5,32
Ti= hivalernt Pdh 1.4 = bivalent cowd 1.53
temperatuns temperaturs
Ti=operation limit Pdh 9.3 Ty=operation lirmit cowd 1.7
temperature temperaturs
Ciperation limit TaL -15
termperatura
HW operating limit | SWTOL a1t
ternperatung
DOther items
Capacity control Varlable Aatad air flow rate, outdoors 8,400 mrh
Lound power level Lo 45574
ncloorsfoutdonrs
Annual energy O 8541
Consumption
For haat pump combinationheater
Declarad load profile L Water heating Ik 99 %
enengy efficiency
Craily electricity Clas, 5,000
Consumption
Annual electricity AEC 1,104
Consumption
Sfodumie of HW acoounted fior in test (litres) 200
Standby Haat Loss (ki hiday] 1.9
1172013

This data must be entered for the heat pump.

As in the previous example, to do this you must add the heat pump to the library.

In Space Heating > Controls and Responsiveness, enter the information on the heating distribution system and
heating controls, as in Example 1.
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Then in Space Heating > Heat Sources, click “Add Heat Source” and then “Add New Item to Library”.
Figure 13.23 - Data entry for the heat pump: Basic Properties

Create Library ltem

BASIC PROPERTIES HEAT PUMP TEST DATA

ttem Type * tem Name: *
Heat Source - Acme ABC1 HP Keywords
Marufacsrer * Madel *
Acme ABC1
Heating Source Type * ezt Pump Type *
Heat pumps hd Air to Water o
Zpace Heating Standard Water Beating Standard
5. EN 14825 - 5. EN 16147 -
Zmasonal Space Heating Efciancy, s [] * Waber Heating Eficimncy, rwh [%] *
125 99

Temperature Cantrol {Capacity Corral) *

Variable Qutlet b

CANCEL SAVE

This page contains some of the data from the Ecodesign data sheet.

Note the second tab called “Heat Pump Test Data” - circled in red — which is where the rest of the Ecodesign data will
be entered.
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Figure 13.24 - Data entry for the heat pump: Heat Pump Test Data

Create Library ltem

BASIC PROPERTIES HEAT PUMP TEST DATA

Iy Heating System Test data: 1.5, EN 14825
@ Test Condition - Low (35°C)
(%) Test Condition - Medium (45°C)

(®) Test Cendition - High (55°C) *

A (B8%) B(34%) C(35% D (15%) E* (100%)
-7°C G 7°C 12°C TOL
Source A7 A2 AT Alz A3
Sink W52 W4z W3as W30 W55
[RETITE EETEE L 119 72 59 47 : 93
Coefficient of Performance (KW/KW) 4 g3 3.18 497 6.32 17

@ Test Condition - Very High (65°C)

In the screenshot above we can see the space heating data (EN 14825) from the Ecodesign data sheet has been
entered. Note that data must be entered for Test Condition - High (55°C).

Data from the other test conditions must be used if available but the High Temperature (55°C) is the only one that is
required.

In this case, only the High Temperature data has been provided so that is all that is entered into DEAP 4.
Figure 13.25 - Data entry for the heat pump: Water Heating Test Data (IS EN 16147)

1ls Heating System Test data: 1.5 EN 16147

L ~ 13 200] S

-

The water heating data (EN 16147) is entered in the lower half of the page

Click “Save” to add this item to the library and then add it to the assessment.
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As in the previous example, data specific to the installation must now be entered:

Figure 13.26 - Data entry for the heat pump: Installation details

& Edit Primary Heat Source

Q. Product Details # Survey Details
Heat s * Fioml Typm
Type Hezt pumps - Heats Water
Heat Pump Airto Water
Type
Design Flow Temparature [C] * Draily Operation [H] *
Manufacturer  Acme ~
45 18 -
Model ABCT
Seasonal 125 Sack Un Srace desier fus
Space Heating
Efficiency, ns None Present hd

Back Up Waber Hearter Fuel

Wone Present -

Eff. Adj. Factor 1

[} VIEW DETAILS IN LIBRARY

Click “Save” to add this item to the assessment and then make the necessary changes in Water Heating, as shown in
Example 1.

Note: As only one set of test data is available (at 55°C) the tool bases the Efficiency on a flow temperature of 55°C
irrespective of the actual flow temperature. Where more than one set of data is available, the tool will then adjust the
efficiency based on the flow temperature using interpolation between the two sets of test points. All sets of available
valid test data must be used.

The run hours can also impact on the results. For example if the heat pump was installed to operate 8 hours a day to
meet internal environmental conditions - i.e. a timer on the heat pump only allows the heat pump to operate 3 hours
in the morning and 5 hours in the evening - then the ability of the heat pump to meet demand will be reduced. In
this instance that leads to a relatively poor space heating efficiency:

Figure 13.27 - Poor space heating efficiency

CONTROLS AND RESPONSIVENESS PUMPS AND FANS HEAT SOURCES SUMMER INTERNAL TEMP.

Seasonal iciency Design Flow Daily Heats
Type ~ Heat% Mame Manufacturer & Model Efficiency (ns) N Factor Fuel Type Temp. [C] Operation [h] e
Primary 100  Acme ABC1 HP Acrme, ABCT 1.00  Electricity 45 16 Yes n]
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13.2.3 Example 3: Air-to-air heat pump compliant with Ecodesign/ Energy Labelling Directive

Heat pump parameters
The calculator caters for a number of heat pump types heating air rather than water: Air to Air, Brine to Air and Water
to Air.

This example looks at how an Air to Air heat pump would be entered into the calculator and DEAP. Taking the details
from Example 2, the air to water heat pump is replaced with an air to air heat pump. A similar methodology would be
used for Brine to Air or Water to Air.

As an air to air heat pump, it is providing space heating only.

The designer/ installer sign off sheet has been updated as follows:

3. Heat pump selection

Heat pump #1 Heat pump #2 Heat pump #3
Manufacturer(s) of the installed heat pump(s)
LS A T S LA TR S L ST Arme
Medel|s) of the installed heat pump(s) Ll et ot e AT e T
T, sl sihere fremant AZA

Airto Water

Brine to Water

Water to Water

Exhaust Air to Water

Type(s) of Heat Pump [if separate heat pumps for
space and water heating, tick all that apply)

Water to Air

Direct Exchange (DX}

Exhaust Air to Air

Space heating provided by low temperature hest
pump? Tk b st ol
I= this a gas fired heat pump (GAHP)?

ElEEEEE]EIEEEE
[ ElEElEEEEE])EE]
ElE]lEE]E]E|E] E)E]EE]

Tk ol thesr sl

Date of Installation T A s e P
P b e

Iz the Heat Pump(s) compliant with Ecodesign

Tk winere the aimswer io e
Directive

Iz the Heat Pump(s) compliant with Labelling

[@][=]
ElE
[o][=]

Tk winare the smeer i e
Directive

Space Heating Test Standard

e SRS A ST e LT, FEler
Svameaed & SV METE or
L8 SN B o 8 S AT e L B SRS |.5. EN 14825

S S A SESNIIT SRS GUTIR SEECT
Water Heating Test Standard Stamcard 5 SV ST or 48 EV KRS or AR
EN RS oy LB EN TR o {8 £ MESREY

Figure 13.28: Heat Pump Selection from Sign off sheet

Design details

The designer/ installer also confirmed the following as part of the sign off sheet; this was verified by the Assessor on
site. Firstly that the heat pump was designed to meet the full space heating demand with no backup heaters installed
(as per Section 3 of the Designer Installer Sign off sheet). Water heating is supplied by an alternate system rather than
heat pump.

The dwelling is served by warm air supply; therefore the default supply temperature is 35°C:
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Figure 13.29: Heat Emitter Design from Sign off sheet
4. Heat Emitter Design

Is there ane or more radiators present

No
Is there one or more fan coil units present

No
Is there underfloor heating present

No
Is there warm air supply from the heat pump

Yes
Has a load / weather compensation been installed?

No
Provide details of zone, temperature and time control 2 space zones.
installed? Time control and temperature control in both zones.

Temperature (°C) of the water leaving the heat pump
system when supplying space heating based on full
heating system design conditions and at the design 35
external temperature? (Note this can not be greater
than Max. temperature for individual heat pumps)

Source of test data

Similar to Example 2, for heat pumps compliant with the Ecodesign directive, technical documentation outlining the
test data declaration must be made available to the public to comply with the directive. Assessors can also source
data from manufacturer publications referencing the relevant directives/ standards.

Data Entry

As in previous examples, you will first need to enter information on the distribution system and controls in Controls
and Responsiveness,

Figure 13.30: Distribution system details

CONTROLS AND RESPONSIVENESS PUMPS AND FANS HEAT SOURCES SUMMER INTERNAL TEMP.
@ Individual Scheme O Group Scheme
iﬁi Heating System Properties QI Results
Temperature Adjustment [C]
v 0
Sub Categ Heating Systerr ntrol Categor
v 3
¥ Heating System Responsiveness C...
Air-to-air heat pump v 1
Time and temperature zone control -

and then add the heat pump to the DEAP 4 library:

Note that in the Basic Properties page for the heat pump we have specified that the heat pump does not provide
water heating (highlighted in red).

Also note that a default WTOL of 35°C is used for air-to-air heat pumps (circled in orange).
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13.31: Heat Pump data entry: Basic Properties

Create Library ltem

BASIC PROPERTIES HEAT PUMP TEST DATA

Heat Source ul Acme AZA HP Keywords

Acme azs

Hsafing Sourcs Typs bl Haat Pump Typa

Heat pumps - Air 1o Air -

I.5. EN 14825 = Does not provide water heating -

Ssasonal Spess Heating EMclancy, ra [5] *

113

Variable Qutlet -

0 *
CAMNCEL SAVE

In the Heat Pump Test Data page, the test data associated with EN 14825 is taken directly from the publicly available
technical data declaration in compliance with the Ecodesign directive or directly from manufacturer literature
referencing directives/ regulations or accredited/CE marked test data (as shown in Example 2).

For “to Air" heat pumps there is only one set of test conditions under EN 14825, namely the High Temperature - 55°C
data, therefore no data is entered for Low, Medium and Very High Temperature test conditions.
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Figure 13.32: Data entry: Heat Pump Test Data

Create Library ltem
BASIC PROPERTIES HEAT PUMP TEST DATA
||,| Heating Systemn Test data: |.S. EN 148235
Test Condition - Low (35°C)
(*) Test Condition - Medium (45°C)
Test Condition - High {55°C)*
A(B2% B (3% C (35% D (15%) E* [100%]
-7°C 2c 7 12°C TO!
Source AT a2 AT A2 &-10
Sink AZ0 A20 AZ0 A20 AZ0
FEUT R LY 11.9 72 59 45 03
Coefficient of Performance (WAWKW) 4 pg 118 477 632 17
Test Condition - Very High {65°C)

Using a Design Flow Temperature = 35°C and Operating Hours = 16 hours, gives the efficiency as seen below

Figure 13.33 - Calculated space heating efficiency
CONTROLS AND RESPONSIVENESS PUMPS AND FANS HEAT SOURCES SUMMER INTERNAL TEMP.

- Seasonal Efficiency Design Flow Daily Heats

Type Ll LR Manufacturer & Model Efficiency (ns)  Adj. Factor Fuel Type Temp. [C] Operation [h] water

Primary 100 Acme AZAER Aorme AZA 295.99 1.00  Electricity 35 16 Mo

Increasing the operating hours to 24 hours, would increase the efficiency of the system.
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13.2.4 Example 4: Exhaust Air to water heat pump compliant with Ecodesign/ Energy Labelling
Directive

The Exhaust Air to Water Heat Pump is similar to other “to Water” heat pumps, so the methodology is as per Example
2 with the following changes.

One key additional piece of information is required.

In Ventilation, the Ventilation Method is set to “Exhaust Air Heat Pump” and the specific fan power and flow rate of
the system are entered, as shown below.

Figure 13.34 - EAHP entry in the Ventilation section

@ INFILTRATION DUE TO OPENINGS STRUCTURAL AIR TIGHTNESS VENTILATION METHOD
Method SpeCTIC Fal S LB L) b Fate [
Exhaust Air Heat Pump v 0.26 240
[] Extems -t

[ ]

The air flow rate should be taken from the Ecodesign Technical Data Sheet for the heat pump.

Further details are given in Section 2.6 of the DEAP Manual.
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13.2.5 Example 5: Air to water heat pump compliant with Ecodesign/ Energy Labelling Directive
with backup heater.
Design Details
This example is based on Example 2 but with the addition of a backup heating system for space heating and water
heating.

As per the Heat Pump Methodology guidance in DEAP Manual Appendix G, any system that is acting as a backup to
the heat pump is considered part of the Main Heating system and is therefore not considered a secondary heater.

The backup must heat multiple rooms - like the heat pump - rather than be a single room heater (such as a typical
secondary heater in DEAP).

In this case, the designer/ installer has confirmed that a backup heater is present in Section 3 of the Designer Installer
Sign Off Sheet: a solid fuel stove with back boiler supplying space and water heating.

Figure 13.35: Heat pump installation details from Sign off sheet

on system design

% main space heat provided by each heat pump based | Source percentage of heat from plant design

details or operational records

100%

Temperature (°C) of the water leaving the heat pump
for Space Heating

Source temperature of heat from plant design
details or operational records

35

Is there a back up space heater present to supplement
the Heat Pump?
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backups to heat pumps

-
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100%

i i back boiler
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for Hot Water Heating
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The heat pump is already in the library so we can search for it and select it,
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Figure 13.36: Selecting the heat pump from the library

Add from Library

Heat sources filtered to match heating system properties in the controls and responsiveness tab

COMMON ITEMS SEARCH RECENT ITEMS
Search Library [tems
Q. acme
Minimum 3 characters are required to start search
Seasonal
Type Mame & Product Details ~ Efficiency Source
(%)
Acme 123 HP
6 Jznufacturer Acme, Modzl 123 Typs Heat pumps, Air to Water, Sozce Hesting Siendard LS EN 425 2 @ E Q
14511, Water Hezting Standard: I.S. EN 14511, Water Heating Seasonz| Efficiency: 425%
Acme ABC1 HP
6 Wanufzciurer Acme, Modsl ABC1, Type: Heat pumps, Air to Water, Spece Hezting Stzndard: LS. 125 2 @ E Q
EN 14825, Water Heating Stzndard” 1.S. EN 16147, Water Heating Seasonz| Efficiency: 99%
(D tems found: 4 < < 1 > 2l
ADD NEW ITEM TO LIBRARY CANCEL ADD SELECTED ITEM

Then we need to enter the details specific to the installation; in this case that means specifying the backup heating
for space heating and water heating:

Figure 13.37: Data entry for installation details

Q. Product Details & Survey Details
Heat i * Fusl Type
Type Heat pumps 100 - Heats Water
Heat Pump Air to Water
Type
Design Flow Tamparaturs [C] * Daily Operation [M] *
Manufacturer  Acme ~
35 18 hd
Model AEBC1
Seasonal 125 Sack Up Space Heater Fue Back Up Space Heater Eficiancy [5) *
Space Heating
Efficiency, ns Manufactured Smokeless Fuel * 65
This is the Ecodesign Seasonzl Space Heating E
ns. When the survey is completed, the
updated to reflect the performance of the Back Up Water Hester Fus Back Up Water Heater SHiciency [ ©
this dwelling. =
Manufactured Smokeless Fuel hd 85| >

Eff. Adj. Factor 1

[} VIEW DETAILS IN LIBRARY

In this case there is no information provided for the stove with back boiler so the default efficiency from Table 4a is
used.

Note that when the system has been added there are warning messages.
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Figure 13.38: Warning messages in DEAP

@ CONTROLS AND RESPONSIVENESS PUMPS AND FANS HEAT SOURCES SUMMER INTERNAL TEMP.
m Manufacturer Seasonal Efficiency Design Flow Daily Heats
Type o R MEIE & Model Efficiency (ns)  Adj. Factor Fuel Type Temp. [C] Operation [h] water
A Primary 100 f;’”e At Acme, ABC1 12500 A\ 100 A\  Electricity 35 16 Ves ]

Please provide Type of DHW within the Water Heating Options & Stoage section.
3 P 0 @ ADD HEAT SOURCE

In particular, if you hover over the red triangle on the left-hand side you are advised as follows:

“Please provide Type of DHW within the Water Heating Options and Storage section”.

So, you need to go to ‘Water Heating > Options and Storage’ to select the ‘Heat Pump - Type of DHW’ as in the
screenshot below where “Separate Hot Water Storage” has been chosen.

Figure 13.39 - Selecting the Heat Pump Type of DHW in the Water Heating section

OPTIONS & STORAGE SOLAR HEAT SOURCE
Showers & Baths
Waste Water
Waste Water
L X Flow Flow Heat Recovery
Count ~ Room Name Description Type Mixer System HEaiene Rate :E-I;_Iat_ Recovery Unilisation
EEL) Factor
E " . Vented hot water . - —_
T water Mixe systemn No .00 0 [m]
(¥) ADD SHOWERS & BATHS
& options
Distribution Losses Storage Losses I:‘ |5 supplementary electric water heating used in summer I:‘ Is there a combi boiler
O storage 8 Results
Storage Valume [ Heat Pump Type of DHW * Temperature Fecsor Unadjussed
Is hot wa'.e_r storage indoors or in - 300 Separate Hot Water Storage v 0.6
group heating scheme?
Temperature Factor Muktiplier
Make and Mode 0%
Is manufacturers declared loss Acme 3001
available
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13.3 Accounting for exhaust air heat pumps (EAHPs) in DEAP

The following steps are used for the treatment of EAHPs in DEAP calculation procedure for heat pumps that are not
compliant with the Ecodesign and Energy Labelling Directives when applying an “uplift” to the Seasonal Performance
Factor (i.e. heat pumps installed prior to September 2015 and without

EN 14825/ EN 16147 test data available).
Full guidance for treatment of heat pumps in DEAP is available in Appendix G of the DEAP Manual.
1. DEAP Ventilation Section:

Select the “Exhaust air heat pump” option. Provided the inlet air vents in the living spaces are each less than 3500
mm?, a nil entry can be made in respect of this aspect of ventilation.

Apply a specific fan power (SFP) of 0.26 W/I/s as default. This is a weighted figure based on a zero figure during the
heating season and a figure of 0.8 W/I/s for summertime operation. For seasonal fan power, use an alternative figure
as per the SAP PCDB as referenced under Section 5.5 above.

2. DEAP Hot Water Section:

As per heat pump tool Select a heat storage tank with a standing loss that reflects the insulation specification of this
component of the system. Where the EAHP is being cited as the main domestic hot water heating source, and is
equipped with a direct auxiliary heating element, then the procedure set out in DEAP Appendix G (Equation G1)
assuming a 50:50 allocation between the heat pump and direct electricity must be applied to the determination of
efficiency.

3. DEAP Energy Requirements Section:

The efficiency (CoP or seasonal performance factor, SPF) to be used is either the default figure offered by DEAP Table
4a, or the average of the CoPs determined by independent testing to the European Standard EN 14511-2 by an
accredited laboratory, for the three sets of conditions shown in the following table, i.e. the average of the efficiencies
at

e 7°C outside air in — 45°C warm water out,
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e 20°C exhaust air in — 45°C warm water out, and,
e  7°C outside air in — 35° C warm water out.

ating conditions |Gource heat exchanger (exhaust [Sink heat exchanger (water
Iduct] storage vessel)
finlet dry bulb Inlet wet bulb | Inlet {Outlet
emperature C  temperature C  temperature C temperature C
Qutdoor air 7 6 40 45
Exhaust Air 20 12 40 45
Qutdoor air (for floor heating |7 ] 30 135

r similar application)

4. System design info: System sizing check:

Itis also recommended that a design heat loss and heat demand calculation be carried out for the dwelling based on
a standard indoor - outdoor temperature difference, plus domestic hot water demand, with a check against the rated
output of the EAHP under such conditions. It may in this context be appropriate to provide for a suitable plant
capacity margin to enable heating up from cold following an extended period of absence.

5. Renewables Compliance

When using DEAP to evaluate a dwelling's compliance with the renewables requirement described under TGD L, the
same method as outlined above is used with an alteration to the SPF in step (3). The three test points which should
be used for renewables compliance checking for an Exhaust Air Heat Pump are A2/W35; A7/W35 and A7/WA45.

The COPs from EN14511 at these test points are averaged to obtain the SPF when evaluating the renewables
compliance of the dwelling. This SPF is in turn entered in DEAP to check if renewables compliance as per TGD L is
achieved following steps 1-4 above. Where the BER Assessor carries out the renewables compliance check (for
example on a new dwelling) they should inform their client regarding the result of the compliance check, and retain
records relating to the compliance check with the assessment records. The BER is published using the SPF from step
(3) above including the A20/W45 test point rather than the A2/W35 test point.
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