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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.

1.1Purpose 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

o 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.

1.2BER Programme contact details

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

Other contacts

Ly )
B 1308 2054

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 and 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 When is a BER required

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 SEAl Home Energy Grants 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-energy-grants/
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 BER grade 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.
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\,.‘-a o o ﬂ,‘@ \5\\ R
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Figure 2.1: BERs based on period of construction

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 SEAI'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.

11


https://www.cso.ie/en/statistics/energy/domesticbuildingenergyratings/
https://www.cso.ie/en/statistics/energy/domesticbuildingenergyratings/

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.

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.

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:

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:

[term Energy requirements — spacefwater efficiency adjustment factor incarrect.

The efficiency adjustment factor for both space and water heating is incorrect. Based
on a cylinder thermostat and room thermaostats there is a hoiler 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 592 KWhim2ar

BER Section 8.3.8 of the DEAP Manual does not state that boiler interlock should have
assessor | been selected. | don't see any reference as to why baoiler interlock should have been
camment | included.

Figure 2.2: Audit finding and appeal comment: Boiler interlock
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The assessor provided documentary evidence to support that a room
thermostat and cylinder thermostat were present in the dwelling.

7] weather compensatof

The auditor should have refered the assessor to Tahle S11 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 thermostat.

The non compliance resulted in a change in energy use of 5.92
Kwwhim24yr.
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Figure 2.3: Audit appeal outcome: Boiler interlock

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.

[term Building elements - Roof U value Incarrect

Insufficient evidence provided by the assessor to suppart the non default U value
calculation. Mo 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 KWhim2Ziyr

2.3 Uwvalue defaults for existing dwellings as per Tahle 52 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 2.4: Audit finding and appeal: Roof U-value

Element type: Roof - Pitched roof - insulated ceiling
Calculation Method: 1.5, EN [50 6944

Layet dimm) Alayer Abridge Fraction Density 5p heat Rlaver R bridge Description

0.100 Fasi
1 12.5 0.210 700 1ana 0.060 Plasterboard
2 150 0.044 0,130  D0.0900 12 1030 3.409 1.154  Mineral wool quilt
3 150 0.044 12 1030 3.409 Iineral wool
4 F-value! 1 1000 0.200 Roof space
_ 0.040 Rse
313 mm 7218

tRoof space - tiled roof with felt or sarling boards
Total resistance: Upper limit: 6.934  Lower limit: 6. 708 Ratio: 1,034  Awverage: 6,821 m?K/W
U-value {(uncorrected) 0.147

U-value cotrections
Adr gaps in layer 2 AT=0.000 (Level0)

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

U-value (corrected) 0.150

U-value (rounded) 0.15 WK

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

e 3 Energy Requirements — Fuel Type Incorrect.
em
Incorrect secondary fuel type entered.

Secondary heating fuel incorrectly entered as 'Housecoal' for an open fire in a smokg
contral area. Select 'Manufactured Smokeless Fuel' when dwelling is in a 'smoke
Comment | control area’ and the appliance can burn multiple fuels. This property is located insiddq
the Kilkenny city smoke control area. Refer to DEAP Manual Section 10.3.3. and
Technical Bulletins October 2008, Octoher 2012.

BER Dear Sir\ Madam,

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

As a result 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 by the auditor on

Appeal | o NoE smake 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 website

Figure 2.6: Audit finding and appeal: Solid fuel type
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Figure 2.7: Auditor’s snapshot of Coal Restricted Area map
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Additional assessment error examples
The following table details several errors identified in other audits.

Table 1: Additional sample assessment errors

Audit Comment

Error type Error Reason

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:
e No sign off provided,
¢ 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
fans incorrect

Incorrect number of
intermittent fans entered

Extractor fan over cooker hob is not ducted through to
outside air and should have been ignored. Incorrectly
counted and entered in the data file

Efficiency
adjustment
factors
incorrect

Assessor did not identify the
room thermostat present

Room thermostat is 'built-in' within the programmer
housing. The programmer as shown on the attachment
has a programmable room thermostat as part of the 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

15




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 (MPCPCQ).

In the 2022 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 2022
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:
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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.

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).

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.

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.

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 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?2K. 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 A well-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
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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, |AB 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:

= 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:
HARP Database
NSAI Air Tightness Testers Scheme
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e NSAI Window Energy Performance Scheme
e NSAI Agrément Certificates
e NSAI Thermal Modellers Scheme

2.6 The National Administration System (NAS)

Table 2: NAS Guidance

BER certificates The National Administration System (NAS) holds the BER certificate associated with the

on the National | latest published version of each BER number's assessment. In the cases where more
Administration than one rating is associated with a single BER number, only the most recent published
System 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 Ratings published on the National Administration System (NAS) are generally displayed
published BERs | in descending order of BER Number. In certain circumstances, such as revision of
on NAS 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 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 | The latest version RO11 form is available here:

MPRN Facility 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.
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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.

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 and
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 Theimportance 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.

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:
o Open doors to establish element lengths. This can reduce the number of measurements needed.
o Ask the homeowner for knowledge on works and extensions. Support this with evidence and data
collection.
o Check with local/planning authorities for information on dwelling age (see below).
Sense check dimensions — eliminate fundamental errors.
Do floor areas appear correct based on a walk around of the dwelling?
Do floor areas for different storeys make sense in relation to each other?
Allow for tolerances in DEAP Manual Appendix S.
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 Inestablishing the orientation of dwelling, take several readings with a compass and ensure that there
is no interference from any electrical devices or metal objects.

O O O O O
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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:

e 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.

¢ 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.

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.

Use of defaults in new dwelling assessments

It is a legal requirement to secure a BER certificate for a new dwelling, before it is sold or occupied for the
first time. When performing a BER assessment, this dwelling is treated as a new dwelling in DEAP. As stated in
the DEAP Manual version 4.2.5, the methodology in Appendix S applies to existing dwellings and is not
appropriate for new dwellings.

Default values that are applicable for both new and existing dwellings are available in other sections of the
DEAP Manual. For example, the default values for heating system seasonal efficiency available in Table 4a can
be applied to both existing and new dwellings, if appropriate evidence or HARP entry is not available to
support the use of a non-default efficiency. Similarly, defaults from Table 6a apply to windows for both new
and existing dwellings.

The guidance in this note refers to exceptional cases where there is insufficient evidence available to use
non-default data in New-Final BER assessments, and there are no applicable defaults in the DEAP Manual
version 4.2.5. These occurrences would be exceptions, as in the vast majority of cases documentary evidence
must be available as part of the as-built sign-off.

BER Assessors are expected to make reasonable efforts to obtain as-built details for the new dwelling where
these are not available from the survey. Defaults must only be relied upon when there is insufficient
supporting evidence to use non-defaults. BER Assessors must keep a record detailing the reasons why
defaults had to be used. This will help provide clarity if the assessment is audited by SEAI.

The guidance in the following sections helps BER Assessors on how to deal with such exceptions. If BER
Assessors are still in doubt, they should contact the Helpdesk for advice.

BER Assessors need to highlight with their clients the importance of providing sufficient supporting evidence
to allow the use of more accurate performance data in the calculations. Using the defaults in the following
guidance is likely to result in a failure of the TGD L conformance check. BER Assessors should inform their
clients in advance of BER publication that this aspect may impact compliance with Part L of the Second
Schedule of the Building Regulations.

Performance data related to the building fabric

Where specifications of some fabric elements are not available (see examples below), the assumption in
DEAP is that if the element does not have insulation specified or confirmed by sign-off, there is lower
confidence on the level of insulation installed for that element. It is expected that this will only occur for
small/isolated sections, and for larger areas only in very exceptional or extenuating circumstances. In this
case, the defaults to be applied are as follows:

1 See Code of Practice for Inspecting and Certifying Buildings and Works, available from the NCBO Website
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Table 3: U value defaults applicable to New Final

Building element U Value [W/m2K]

Roof (any type) 0.22
Wall 0.27
Floor 0.25
Door 3

In cases where a specification provides the full make-up of the element, but the precise type and
manufacturer of insulation is not specified, then a thermal conductivity from table 4 below can be
used. Where sufficient data is not available to identify the type of insulation installed, a thermal conductivity
of 0.044 W/mK can be used in the U-value calculation for that element.

Table 4: Thermal Conductivity values

Insulation Material Thermal conductivity (A) W/mK

Expanded polystyrene (EPS) slab (HD)
Expanded polystyrene (EPS) slab (SD)

Extruded polystyrene
Mineral fibre / wool quilt
Mineral fibre / wool batt

0.044

Cellulosic insulation

Phenolic foam (rigid)

Polyurethane board (unfaced)

Polyurethane foam

. 0.028
Polyisocyanate

Polyisocyanurate board

Polystyrene beads

In cases where certified data is not available for windows or doors, the appropriate defaults from table 6a
should be selected. When details for use of table 6a are not available, the following assumptions should be
made:

Table 5: Default data for windows

Frame Material \ Type of glazing Solar Transmittance
Wood/PVC/Aluclad Double-glazing 2.0 0.72
Wood/PVC/Aluclad Triple-glazing 15 0.64
Metal Double-glazing 2.5 0.72
Metal Triple-glazing 1.9 0.64

Important note: BER Assessors should inform their clients of processes relating to the lack of
documentary evidence as early as possible when they become aware of potential issues.

Examples on how the defaults in Table 2 should be applied:
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Example | No specifications sign-off is available fora | Assign a U value of 0.25 W/m?K to the exposed floor
1 small, exposed floor over a ground floor over the porch.
recessed porch with no sign off .
Example | With a split level floor, there is no Assign a U value of 0.27 W/m?3K to the portion of
2 confirmation on the makeup of the wall external wall between upper and lower level.
between the upper and lower level.
Example | No confirmation on the makeup of timber | Assign a U value of 0.27 W/m?3K to the walls of the
3 walls of a dormer. . dormer
Example | No confirmation on the makeup of the roof | Assign a U value of 0.22 W/m?K to the roof of the
4 of a dormer. dormer
Example | No acceptable evidence of the U value of a | Assign a U value of 3 W/m?K to the door
5 front door can be sourced from the client.
Example | As built sign-off of a wall or roof confirms Apply the relevant default thermal conductivity from
6 the address, thickness, and type of table 4 in the U value calculations for the wall/roof.
insulation material, but is missing the
product name and no additional
information can be retrieved by the BER
Assessor.
Example | The certificate for the sidelight of an The appropriate defaults from DEAP Manual table 6a
7 entrance door is missing. or from Table 5 above should be selected.
Example | No certificate or acceptable calculations are | The appropriate defaults from DEAP Manual table 6a
8 provided for a flat roof glazing system. or from Table 5 above should be selected.

Performance data related to space and water heating, and renewables

For New Final BERs, BER Assessors should apply the assumptions from the following table when the required
data or information cannot be sourced during the survey or from acceptable as-built documentary evidence.

Parameter

Showers and baths

Data entry assumptions if unknown from survey or evidence
Assume the option resulting in highest overall primary energy usage in
DEAP.

Default shower type: Vented with pump (highest flow rate)

Instantaneous If the instantaneous WWHR system is not listed on the PCDB, do not
wastewater heat include the WWHR in the DEAP assessment.

recovery Default for this entry is none present

Is water usage target .

125L/person/day? Default is No

Flow rate and flow
restrictors

DEAP assumes defaults for shower flow rate if unknown.
By default, assume flow restrictors are not present, unless proven
otherwise.

Insulation of primary
pipework

By default, assume primary pipework is not insulated, unless proven
otherwise.

Storage Vessel heat
losses

Storage vessels placed on the market since 26™ September 2017 are
required to be Ecodesign compliant, therefore if an Assessor is reasonably
confident that the cylinder in the dwelling was installed after 2017, then
the formula below can be used to calculate a default standing loss for
entry in DEAP.

(16.66 + 8.33 * V04 * 0.024 kWh/day

Where V is the volume of the vessel in litres.
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Space heating
circulation pump for
wet systems

Within heated space may be assumed (in the unlikely case that the
pump cannot be located during the site survey)

Hot water separately
timed / separate
temperature control

Default is Yes (in the unlikely case that this information cannot be sourced
during the site survey)

Solar collector

If solar collectors are present, the following data can be used for any
unavailable parameters:

- total aperture area of all collectors = 3 m?

- h0 and/or a1 from Table H1

- facing south, pitch 30°, modest overshading

- combined cylinder, dedicated solar part one-third of total, or if a combi
boiler the cylinder identified is a dedicated solar cylinder.

- pump is not solar powered.

Photovoltaics

PV area is roof area for heat loss, times percent of roof area covered by
PVs, and if pitched roof divided by cos(35°)
e The 2016 onwards default of 0.120 kWp/m? can be assumed.

A default area of 1.5 m? per panel may be used where the area
cannot be measured or estimated reliably from roof measurements.

Group heating scheme

If details cannot be ascertained, they are defaulted to:

e For locations on the gas grid: system based on mains gas-fired boiler,
efficiency 83%,

e For locations not on the gas grid: system based on oil-fired boiler,
efficiency 83%,

e Modern pre-insulated piping system operating at 100°C or below, full
control system installed in 1991 or later, variable flow system

If CHP and details cannot be ascertained they are defaulted to:
e Fraction of heat from CHP = 0.30,
e CHP overall efficiency 75%,
e Heat to power ratio = 2.0.

Cooling Seasonal
Efficiency (SEER)

Seasonal Energy Efficiency Ratio (SEER)
Default: 2.16 for electrical cooling systems.
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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:

L L
DlD DID

Figure 3.1 - Dwelling type: two storey house

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

B
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Converted garage 81 Converted garage 12
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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

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:

¢ hold the camera steady

e give the camera time to focus

e 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

e 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 and Section 4 of the DEAP Survey Guide contain
information on acceptable sources of certified data.
Assessors should always retain evidence — including test certs — when carrying out a BER assessment.

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
it is in 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
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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 6 has examples of acceptable and unacceptable documentation:

Table 6: Evidence for Provisional BER Assessments

Unacceptable
Data Entry Acceptable Supporting Documentation Supporting
Documentation
U-Value of [¢ Specification/ drawing detailing materials and thicknesses used | Specification/ drawing
Opaque in element construction, and stating U value of
Elements e U-Value Calculation to correct standards, and element is X.XX

e Agrément cert or other certified sources for thermal
conductivity (use DEAP Table 12b if cert unavailable or specific
make/model of 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 |stating Pressure Test
dwelling type, same floor area) shall achieve X m3/h/m?

e Default 0.25 ac/h if no Balanced Mechanical Ventilation (MV) | with no other
proposed supporting data.

e Default 0.15 ac/h if Balanced MV proposed

e See Section 5.4 in this document for more details

Thermal Refer to DEAP manual Appendix K. Specification/ drawing
Bridging For a provisional BER for a building that proposes to conform with | stating the building will
Factor Acceptable Construction Details (ACDs): conform with ACDs

e Assessor must provide the relevant drawings clearly showing | with no details
the relevant details signed off by the developer/builder, site | provided.
engineer or architect confirming that the uncompleted building
shall be built to these details.

e 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/ |stating that the heating
Efficiency Certified 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

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.
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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 1<t 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 = 131m?and perimeter = 51m

e Double glazed PVC windows with 16mm gap

e 100mm insulation in attic

e No plumbing has been completed in the dwelling

e No ventilation has been installed

e There are 6 habitable rooms in the dwelling

e There is one chimney in the dwelling with a hearth capable of supporting an open fire?

2TGD 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 height 2.6m As determined on site
Living area 31.5m? Largest public room as determined on site
Ground floor area 131m? As determined on site
Floor Ground floor, solid, | Default used as no details on floor spec.
U-value = Perimeter and area as measured on site.
0.34W/m?K Age band 2005 onwards
Roofs Pitched roof 100mm insulation as per site survey. Area
insulated on ceiling | as measured on site
Walls 300mm cavity, Default used for cavity wall, 2005 onwards
U-value = as verified on site. Area as measured on
0.37W/m?K site.
Doors Solid door, U-value = | As determined and measured on site
3.0W/m3K
Windows 2.2W/m3K 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.
Category of Dwelling Use measurements on site
Ventilation | Number of chimneys 1 As determined on site
Number of open flues 0 As determined on site
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 windows 90% As determined on site. Attic hatch not
and doors draught- draught-stripped
stripped
No. sides sheltered 0 As determined on site
Space Temperature 0.3 Worst case for electric heaters assumed —
Heating - adjustment (°C) no thermostatic control from Table 4e
Controls Heating system control 2 For new dwellings that have no heating
and 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 pump 0
Heating - Boiler controlled by No
Pumps & room thermostat
Fans
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Space
Heating -
Heat
Sources

Efficiency of main 100 Electric Room Heaters assumed

space heating system

(%)

Efficiency adjustment 1.0 Value from Table 4c in the DEAP Manual

factor for space or 1 if not applicable

heating

Fraction of heat from 0.2 Taken from Table 7. Main heating system

secondary/supplement is electric room heaters. Secondary space

ary 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

heating

Lighting, Percentage of low 0 Worst case assumed as none installed.
internal energy lighting
| 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
Supplementary water None heating is assumed to meet the hot water

demand 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 7 - Example of data entry for partially-completed dwellings in DEAP
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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.

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 Isenough 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.
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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

e 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.

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

e The internal length of the house is 4.7 + 0.1 + 3.5 =83 m

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

Note that in 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 perimeter is: 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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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

e 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 83m x4.1m = 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 0.5m x3.0m = 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 89m 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 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

e In the 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.

36



e A review 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 +(2.9*6.1) m? — 1.5m? = 79.98m?2. 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.

Split level 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 0 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 0 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
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
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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)

e 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 )+ (60 )+ (50 +(6%0)

Average Basement Depth= (670, = 0.082m
6+6+5+5

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

e all basement walls are entered as walls in DEAP using the default wall U-values

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
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e Net Wall 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 A 1983 -1993 A
Description Area [md *
Exposed Wall Area 70.90

Walue [Wim2s] *

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

Floor areas

e Floor area Living Room = 5*6 = 30m?

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
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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

Figure 4.7 — DEAP entry of floor data - Bedroom

Edit Floor
Floor Location ® Floor Type * Age Band *
Storey 1 A Ground Floor - Solid A 1983 - 1993 A
Descripticn Area [md ™
Bedroom 30

Exposed Perimeter [m] *

23

Uvalue [W/m2] *

0.74

L1

D Underfloor Heating D Room in Roof

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.

4 5 Hoi ht_(5»6u2.4_]+(5u6a2.?}_jSS
verage Storey Height = [106) = 2.50m
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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.| 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 Sl 243

include:

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

e All porches;

e All basements;

e All converted attics (accessible via fixed staircases);

e Heated garages;

e All habitable rooms;

e Other rooms (such as kitchens, utility room, hallways, landings, bathroom, cloakroom, ensuite
accommodation and similar).
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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: 42m?2 Could not be measured.

First floor ceiling has flat and sloped sections —see
below

The area-weighted average height of the ground floor, havg, is calculated using the formula:

h *A +h,* A,
A4+ A4,

hAF’E -

* 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?,

* hy = storey height in the ground floor extension = 2.4m,

» A; = the Area of the ground floor extension = 16m?2.

So, the average storey height of the ground floor is:
* *
ho (27%42)+ (24%16) _,
' (42 +16)
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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
e The average height of the whole storey is:

(5%2.7)+((8—5)*2.35)
8

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

=2.57m

h1st:

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.

4.3 Ancillary room examples

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
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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.

e The remaining 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) . _
=4.5m
1 " :"
The DEAP entries for dimensions are as follows:
Figure 4.9 — Data entry for Mezzanine
@ FLOORS ROOFS WALLS ROOMS DOORS WINDOWS GLOBAL FACTORS
Q umber of Storeys Store Store
Mumber of Storeys 2 Average Storey Height [m] 45 25
Living area [m?] 20
é
. Exposed "
- U/F ) Area U-Value
[ Storey v  Type Description Heating In Roof Age Band Eﬁ]ﬂmeter [m2 (W/m?2K]
Q Fe Cround T I I 2000 - 2004 4 2 s B g
7 2 'F ezzanine No b 2000-2004 2500 0000 O O
m
Total Floor area [m?] 150.00 ® ADD FLOOR
c2
Total Heat Loss Floor Area [m?] 125.00

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

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.
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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
Floar Location * Floar Type * Age Band *
Storey 1 A Ground Floor — Above Unheated .. + 1978-1982 A
Description Area [m3 *
Ground floor of house, above unheated basement 26

* U-Value [Wim2k] *

0.73

Exposed Perimeter [m]

23

L3

|:| Underfloor Heating D Room in Roof
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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 X
Floor Location * Floor Type * Age Band *
Storey 1 - Heated Basement - walls expose.. - 1994 -1999 -
Description Area [my >
Basement walls and floor 35
Exposed Perimetar [m] © Well area (exposed 1o ground) m2 U-Value [W/m2k] *
22 75 0.38

I:l Underfloor Heating D Boom in Roo
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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:

Treated in the "Walls" secti . .
featedin the Yrals 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
exposed to ground”

reated in Building Elements - Floors
as "Heated Basement” - area "floor”

Figure 4.12 — Average basement depth greater than 1.2m
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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:

e back wall = 10m wide * 2.6m high (below ground)

e front wall = 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 - Salid”

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

* * * *
ve. Basement Depth = (1072.0)+(770)+ (77 0) + 107 0) =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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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/m?K and the other windows are
double-glazed with U = 2.6 W/m?2K. 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?2K. 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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Porches / entrance lobbies

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

Figure 4.15 — Porch with no internal door

Plan of dwelling with porch: porch not separated from dwelling

No internal door

Front door

Example 1: Entrance lobby with no internal 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.

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

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

Internal door

[ ]

Front 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:
porch outside the line of the external wall

Internal door

L |

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 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
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Figure 4.18 - Porch in a corner

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.

External door

Porch

Internal door

Main dwelling

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

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

Internal door

— —

Porch

i |

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

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.

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 Wall
(and the combustion products are expelled to outside the

dwelling) so that the boiler is, in effect, sealed off from the Airin

air in the room in which it is located. This reduces the ﬂ _
ventilation heat loss in the dwelling. | —
A balanced flue is an example of a room-sealed flue. In a Exhaust gases out <

balanced flue the intake and exhaust ducts are concentric

as shown. ﬂ

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.

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.

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. As 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:

Audit example

e Assessor entered 7 intermittent fans and passive vents in DEAP.

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

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

e The closable vents should not be recorded in DEAP.

e 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?
|:| |= there an air-permeability test result Masonry - No -
Number of Sides Sheltered *
2
T Attic Hatches (¥ ADD ATTIC HATCH
Number ~ Room Type Description
Attic Hatch - Draugnt Stripped 0O 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 * Room
U-Value 2
1 None ¥ Description
Glazing Double-glazed, argon filled
(low-E, en = 0.15, hard coat)
Area [m3] * QOrientation Owershading ™
Frame Wood/PVC
2 East v Average or Unknown v
Gap 12mm
Frame Factor 07 Blinds Curtains Type Number of Openings * Number of Draught-stripped .
Solar 0.72 NA . B 2| s
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
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can 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.

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 8 — Opening types: examples

Description Total number of openable sections
considered for draught stripping.

uPVC double glazed door with 1

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. 2
Openable sections to left and

right sides.

Wood single glazed window. 2
Openable sections to top right

and top left.

Access door to crawl space 1

(room-in-roof)

Metal frame double glazed 0
window. No openable sections.

™

L

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.
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Examples of openings with and without draught stripping are shown in the table below.
Table 9 — Draught-stripping: examples

Example of single glazed wood window without
draught stripping.

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
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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 (b) Obstacle

N\~

Dwelling Dwelling

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

|4 m - Hedge
Side 4 :

S 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.
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5.4 Pressure testing for TGD L compliance and DEAP

Building Regulation Part L 2022

Sections 1.3.4 and 1.5.4 of TGD L 2022 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 NSAI'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

Air tightness test results for new-provisional BER assessments under Part L 2022
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.

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.

4.4.1 Building Regulation Part L 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.
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Table 10: 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.

Key points:

e 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.

63



Table 11 - Air pressure test examples

with no permeability test
carried out on any dwelling by
the developer

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

result available.

2 houses in a development.
They are not of the same type.
Only one house has a
permeability test result
available and achieves
6m%/(h.m?)

Yes on one house.
No on the other

Yes on one house.
No on the other

Tested house has test result of 6m?/(h.m?).
Divide by 20 to get 0.3 ac/h on that house.

n/a on the other house as no result
available

houses have a permeability
test performed and achieve:
1) 6 m¥/(h-m?)

2)10 m¥*/(h-m?)

Remedial worl
should be carried
out in compliance
with regulations

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?).

0.5 ac/h on the remaining 8 houses

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, SEAI 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 NSAI'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:
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.
e If air pressure testing is not proposed on all dwellings within the development
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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 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.

Air tightness 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 (NSAI 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 NSAI
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) A valid 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

me

barch database Mechanical
Product Characteristics Database ventilation
(PCDB)

SAP Appendix Q dalabase

htabase applications

ovatien Search for 'Mechanical ventilation' listed within the Product Characteristics
chnical documents Database (PCDB)
rther Information and FAQs

bws and updates Category Select -

rms and conditions 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

500007

Centralised MEV and MVHR

Normal
systems

Brand Model qualifier

Vent Axia HRE 350

s

System type balanced whole-house mechanical ventilation with heat recovery

Duct type
Minimum duct size 125 mm diameter or 204 x 60 rectangular or larger
Original manufacturer name RGEIENIENEG

Current manufacturer name Vent Axia Ltd

K+n wet SFP (W/l's) Efficiency (%) SFP (W/l's) Efficiency (%)
rooms [2009] [2009] [2012] [2012]
n=1 094 89% 0.98 90%
n=2 0.92 1 - 0.95 90%
=3 089 69% 099 86%
n=4 092 88%
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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

m Method Specific Fan Power [W/Tl/s0 Heat Exchanger Effi
Balanced whole-house mechanical ventilation with heat recovery v 0.99 86

+ Manufacturer Maode How many wetrooms (including kitchen)? I the ventilztion ducting flexible/rigid/both?
Vent Axia HRE 350 Kitchen + 3 wetrooms. Rigid ducting.
D External Uninsulated Ducting

¢

Q

6. Fabric defaults and non-defaults

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

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 https://webapps.geohive.ie/mapviewer/index.html shows maps from 2005, 2000, 1995

If legal documents are not available, use evidence from at least 2 of:
e Stylistic evidence - e.g. check for similar on Irish section of Tabula:
http://webtool.building-typology.eu 3
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.

3 Source: Energy Action Ltd.
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e Homeowner knowledge - retain this in writing

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

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 0 or Agrément
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.

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.

4 Note that corrections are not demonstrated in the simple examples in this section. Section Error! Reference source not found. i
ncludes 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 (m2K/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?3K) = 0.23

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?2K which is equivalent to a

Thermal Resistance of 1.67m?2K/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

> 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

& 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
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Total Thermal Resistance (m2K/W) = 4.1
Wall U-value (W/m?3K) = 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.
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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.

Table 12: Supporting non-defaults using documentation

New-final

New-provisional

Retrofit to existing

Insulation thickness

As-built
drawings/specifications
signed off by the person
responsible for building
regulation compliance
sign-off, e.g.

« Architect;

* Engineer;

» Assigned Certifier

Drawings/specifications

signed off by one of,
e developer

e engineer

e architect

e client

Invoices/ receipts (or DOW

in uniform insulation
thickness scenario) showing
address

Conductivity of
insulation

Agrément cert or other
certified sources.

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

Agrément cert or other
certified sources
preferable. Otherwise
use DEAP table 12b

Agrément 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.

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 13. 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.

L 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.



https://www.seai.ie/publications/DEAP-Survey-Guide-Version-4.0.pdf

Table 13: U-value substantiation

The thermal
conductivity value used
to calculate the U-
value of the retrofitted
wall is not the same as
the Agrément
certificate value.

The insulation contractor certificate
states a thermal conductivity of 0.033
W/mK and references NSAI certificate
06/0168. The NSAI cert states a
thermal conductivity of 0.035 W/mK.

Non-Compliance detail ‘ Correct U-value detail

Either the NSAI cert number is incorrect or

the incorrect thermal conductivity has
been used in the U-value calculation.
Considering no further evidence is
presented the correct thermal conductivity
of 0.035 W/mK from the NSAI certificate is
used.

A U-value of 0.29
W/m?K has been
entered in DEAP by the
Assessor based on
contractor input to the

No Assessor U-value calculation
provided or evidence to specify the
exact insulation type, thickness, and
certified evidence of thermal
conductivity. A contractor’s statement

In the absence of acceptable documentary
evidence, the U-value defaults to filled
cavity value of 0.6 W/m?K (this reflects the
construction age of the dwelling).

Declaration of Works
form for cavity fill
insulation under the
Better Energy Homes
Scheme.

of U-value is not acceptable alone but
must be accompanied by full
calculations.

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:

o If the 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 Ifthe 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.

o 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.

a) 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. Ifusing 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
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that Table S3 should only be used for walls between an apartment and unheated space when there is
documentary evidence to support the presence of insulation.

3. If using 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.

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 depth is established by taking the average of a number of measurements (including
insulation levels on attic hatches).

Figure 6.1: Measuring roof insulation thickness

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"7. 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 Insulation Area U-Value
Type v Description Thickness [mm] Age Band [mzl [W/mzl(]
Pitched Roof - Insulated e e i A s . - R -
on Ceiling nsulated sections ot Main roo 2005 -2009 92.00 0.400 r[j 0
. fEuiEEd Uninsulated sections of Main roof 2005 -2009 10.00 230 @O O
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:

7 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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Figure 6.3 - Different attic insulation depths

) FLOORS ROOFS WALLS ROOMS DOORS WINDOWS GLOBAL FACTORS
m Insulation Area U-Value
Type v Description Thickness [mm] Age Band [m2] (W/m2K]
Flat Roof New Extension 2005 -2009 9.30 0250 I/ @
Flat Roof Previous extension 1983-1993 6.70 040 0 O
¢ _ e nsulated sections of Main roof 978-1982 95.00 040 [ O
Q P ated . . =
. ninsulated sections of Main roo J/6- 1964 U.0U £.3UU @ D
Total Heat | nes Roof Area Im?2] 121.00 A\ ARN DANE

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
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Roof room with

Basic roof room vaulted ceiling

3 \\\\ 22 R
‘ S B: '’ "«
A N 23 S
od NN
/ \ < AN
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7 2 L
] | b
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:

74



Figure 6.5: Room-in-roof scenarios: multiple dormer windows

vvvvvvvvvvvvvvvvvvvv

Dormer with wall parts
and window(s), room
fully within the roof

e e e e e e e e e e e e e e e e e

Dormer(s) with single window
room fully within the roof

............................

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

height

‘\oo( \e‘dc\

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

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 ‘/ Rafters I
of insulation is then laid over the joists. The joists act as a v ,/ = 250 mm thermal
repeating thermal bridge through the first layer of A /,/ I(rt]lfgrlfntfln
insulation. Heat flows through the timber joists more o o conductivit
easily than it flows through the insulation. In numerical // /,/r Oll?ﬁ %6’%%
terms, timber has a higher thermal conductivity than the / : laid between
timber ceilin

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

joists and 150
mm over joists
with vapour
control layer,

the joists, so does not have thermal bridges. SO0TSRNENRIRIORTenTOnTeY gg;?rrgpnate

To calculate the U-value of this type of roof — or any S S S— .

structure with one or more thermally-bridged layers - it is PAN 1Eelgt?rboard
necessary to account for the different heat-paths through Y HEAT FLOW gemng

the structure. This is done using the Upper and Lower aouivedGLL

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.

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?2K/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.
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Timberlambda from Table 12a.
Timber fraction defaulted from TGD L
Roof Type 2017 Table A2
| Pitched roof - insulated ceiling =] /
Roof construction [inside to outside)
gm Layer | Descnption | d [mm) | b layer [J-, bsidgel fraclicqrrFi |ayer |FI bridg)
& Rsi 010
I I Plasterboard (lambda table 12a] 13 0.250 0.052
v |2 Wool/joists [wool lambda from cert) 100 0040 07130 (0300 2500 0763
[~ 13> |Wool (lambda from cet] 150 0.040 3.750
4 Roof space (incl tiles etc) R 0.200 0.200
Rse 0.04
Total thickness: 263knm  Resistance (upper/lower imit) 6.438 / 6.221
Air | oft Hatch
gaps 2l atc! 2]
In layer number |2‘_ lv Loft hatch present
Coectionlevet & 0 Insulation thickness: 100 AU =0.0014
~
_ 1 Recessed Light Fittings ﬂ
c2 Fraction of area of roof
AU = 0.0000 with removed insulatior: AU = 0.0000
U =01 S*Ef&ll I.5. EN 150 6946
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, 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 fekt and
rafters

50 mm
ventilated air
space

N

\\

Insulation
between and
below rafters

%
\.\ \
R¥ /‘)\\. W

\¢

N oA

,?;
[
/

o
/

/A~

”
7
N7

X

N
#)
7

VCL

\

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:
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Thickness Thermal Thermal Resistance Corrected Thermal

(m) Conductivity (m2K/W) Resistance (m2K/W)
(W/mK)

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 taken from Table A2 of TGD and has a value of 8%.

e The remainder 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
This differs from Example 2, as the attic space is
included in the assessment floor area. In this case the Habitable room
heat loss area to be entered in DEAP is the area of the z:(:?:‘zz:ze
sloping roof and the U-value calculation is for the

sloping section. In this example, a roof structure like 1
Example 2 above is used, namely, 120 mm rafters with _L\-s
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

External Surface - - 0.04
Insulation (between rafters) 0.12 0.025 48
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
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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?2K. 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
(i) Room-in-roof approximation

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. o

The area approximates the total area of the heat loss LL\-|
roof and wall sections of the room-in-roof as described
in Appendix S of the DEAP manual and Section Error! R

spaces

Room in roof

eference source not found. above. The Assessor must Room in roof builtinto a
account for the heat loss area of the ceiling of the storey pitched roof insulated at
below separately (ceiling below exposed to the ceiling level

ventilated® crawl-spaces).

(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.

8 |n cases where the crawl space behind the knee wall is unventilated, there is further information in section 3.3.5 of the DEAP Manual.
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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 M

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

(ﬁf N\

N

i

19 mm external render

100 mm dense concrete
block outer leaf

Cavity Smin 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
\‘ —

SourceTGD L

- Wall construction (inside to outside) NB Sources
é Layer De_scn'pliu:un | d [mm) | ). layer Ii. hridgel fraction l R laver 8| for Lambda
- Rsi 0.13 are shown
| Plaster [Lambda DEAP 12a) 13 0.180 0072 here
™ |2 Conc. block [Lambda DEAP 12a) 100 1.330 0.075 (Thermal
I ] Insulation [Lambda |AB cert) 100 0.023 4.348 Conductivity
™ |4 Cavity unventilated 40 R0.180 0.180
|5 Conc. block [Lambda DEAP 12a) 100 1.330 Zau
I |B_->|Ext rendeLambda DEAP 12a) ) 19 -60C 0.019
Rse 0.04
Total thickness: 372mm  Resistance (upper/lower limit) 4.939
Air gaps Wall ties
? 2 W
In layer number |3_ _J In layer number [3_ ‘—] ]
no
Comection level ¢+ 0 Number pet f 5
A 1 Cross-section (mn?] 4
' 2 of wall ties 17
2
AlJ = 0.0000 Al = 0.0021
U= 0.2%2051 1.5. EN 150 6946
NB Retain evidence supporting
NB Round result to NB Relevant calculation (e.g. thickness,
2 decimal places standard calculation
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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 0 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 | ] 1300-1929 Type of Rating
[] end ofterrace [ ] 1930-1949  |] 1920-1949 | ] 1930-1949 [ Inew-final dwelling
[] midterrace | ] 1950-1966 | ] 1950-1966 | ] 1950-1966 [x]existing awelling
[] ground floor apartment [ ] 1957-1977 | ] 1967-1977 | ] 1967-1977 Purpose of Rating
[] mid floor apartment | ] 1978-1932 | ] 1978-1982 | ] 1978-1982 [Inew: owner occupation
[] top-fioer apartment [x] 1983-1993 || 1983-1993 | ] 1983-1992 [x]sale
[ ] basement apartment [ ] 1994-1999 | ] 1994-1999 [ ] 1994-1999 [Jprivate letting
[[] maisonette | ] 2000-2004  |x] 2000-2004 | ] 2000-2004 [ ]social housing letting
Fick dwelling type that is | ] 2005 onwards | | 2005 onwards | | 2005 onwards [Jarant support
clozest to sctusl dwslling typs :| no extension 1 :| no extension 2 Dothel
Wall construction Main Wall* Roof Construction: Main Dwelﬁng* Ground Floor Construction: Main Dwelﬁng*
[] stone wall thizkness [mmj pitched - insulation btw joists Roof insulation [] solid [] no heatloss around floor
[ ] =oiid brick is wall semi expased? [ pitched - insulation in rafters  thickness (mm)  fibre[x] suspended: sealed|[ | unsealed[ |
cavity Wall Insulation [ ] flat-insulation integral warmecell[ | [ ] above unheated basement
[[] solid concrete[x ] as built  bead [_| [] room in roof 150 EPsS [ | [] heated basement
[] hollow block [ Jeavityfill  EPS[ ] [] no heatloss roof [ Junknown  dense[ | [] other
[] timber frame [_]external min fibre[ | [ ] other Floor Insulation  Type of insulation (if any)
[]otherunknown_]internal  dense [_| thickness (mm) EPs [ ]
[only if any obsered) min fibre |:|
inzulation thicknezs if observable{mm) |:| none UI'IKI'IEIWH dense |:|
Wall construction Wall Type 2= 'Roof Construction: Roof Type 2= Ground Floor Construction: Floor Type 2°
D o wall type 2 wall thickness [mm) D na heat lossreaktvpe 2 Rookinsulation D nao heat loss extension floor type 2
[] stone iz wall semi exposed? [] pitched - insulation btWheists thickness (mmj  fibre [_| saolid
[ ] =olid brick Wall Insulation pitched - insulation in rafters warmeell [ | [] suspended: sealed[ | unsealed[ |
[[] cavity asbuilt  bead [ | [ ] fiat-insulation integral EPS [ | [] above unheated hasement
[ ] solid concrete[ Jcavityfil  EPS [ ] [ ] room in roof [x]unknown  dense[ | [] other Garage
[] hollow block [ ]external min fibre[ | [ ] other Floor Insulation  Type of insulation (if any)
timber frame [_|internal  dense [ thickness (mm) EPs []
[ ] otherunknown s,nroom Sunroom {onlyif anyobserved)  miin fibre [
insulstion thickness if cbseryable{mm]| [ none unknown[x]| dense [ ]
Wall construction Wall Type 3* Roof Construction: Roof Type 3* Ground Floor Construction: Floor Type 3*
[ no walltype 3 wallthickness (mm) | "] no heat loss roof type 3 Roof insulation [] ne heatloss extension floor type 3
[] stone is wall semi expased? (] pitched - insulation biw joists thickness (mm)  fibre[ | solid
[] solid brick Wall Insulation [] pitched - insulation in rafters warmcell[ | [] suspended: sealed[ | unsealed[ |
[] cavity []asbuilt  bead [ ]| []fat-insulation integral EPsS [ | [] above unheated basement
[] solid concrete] Jeavityfill  EPS [ [] room in roof [ Junknown  dense[ | [ ] other Sunroom
[ ] hollow block [ ]external minfibre[ | [ ] other Floor Insulation  Type of insulation (if any)
[ ] timberframe [ Jinternal dense [ | thickness (mm) EPs [ ]
[ ]otherunknown {onlyif any observed)  min fibre [
insulation thickness if obzervable{mm]| []nene unknown[x]| dense [ ]
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Figure 6.8: Sketch for case study
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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.
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The dwelling dimensions are calculated as follows:

1. Ground Floor

e Main dwelling (8x8) = 64m? with ceiling height 2.4m

e Extension (4°x3) = 12m? with average ceiling height 3m

e Total ground floor = 76m? with average ceiling height 2.49m.

2. 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:

e Floor type = Ground Floor — Suspended;

e Area (A) = (3x8) +(5x5) = 49m?,

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

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

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

4. Main dwelling 15t floor: Figure 6.12:
e Floor type = Non Heat Loss Floor;
e Area=64m2

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

9 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 * Flogr Type * Age Band *
Storey 1 A Ground Floor - Suspended hd 1983 -1993 hd
Description Area [ ¥
Main dwelling 49
Exposed Perimeter [m] * U-Value DW/m 2] *
13 0.48
D Underfloor Heating D Room in Roof

Figure 6.10 - Garage floor

Add Foor
Floor Location ™ Floor Type * Age Band ¥
Storey 1 hd Ground Floor - Salid A 1983 - 1993 A
Description Area [m ¥
Main Dwelling - Garage 15
Exposed Perimeter [m] * U-Value [W/m2] *
] 0.64
D Underfloor Heating 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 Area [md] ¥
Extension - sunroom 12

&

Expased Perimeter [m]

11

D Underfloor Heating

D Room in Roof

U-Value [W/m] *
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 Area [ ¥
1st floor &4

D Underfloor Heating

D Room in Roof

Floor will be used to calculate dwelling dimensions,
loas. All floors are included in the total floor
area. Floors with U-Value 0W/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 ([8+8+8]x[24+265])- ([4+4+3]x26)+(05x3x
Area'® " ([3x26]1+[05x3%x0.8])m? 0.8)
=24*505-78-12=1122m? =11*26+12=298m2
Opes 2 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
Wallis Include in Area U-Value
Type ~  Description semi- compliance Age Band 2 2
exposed  check (m?] [W/m?K]
ain dwelling No No 983 - 1993 93.30 0.600 D (u]
Timber Frame Sunroom Extension Ne No 2000 - 2004 20.34 055¢ 1§ (w]
Total Heat Loss Wall Area [m?] 113.64 (® ADD WALL

10 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.

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

2 Main dwelling opes have been calculated by the Assessor as 18.9m?. Extension opes have been calculated by the Assessor as 9.46m?.
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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:
Figure 6.14 — Roof entry

FLOORS ROOFS WALLS ROOMS DOORS WINDOWS GLOBAL FACTORS

s i Area U-Value
Type ~  Description !Phsilélkar::eosl fa] Age Band 2 (W/maK]
Pitched Roof -Insulated — ain dwelling 1983-1293 64.00 0.260
an Ceiling
E,:Jh;f”f Insuiated Sunroom Extension 2000 - 2004 13.60 0.360

The corresponding dimensions are also captured in the DEAP Survey Form.
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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:

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

The floors of the main dwelling are solid.

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

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

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?2. These are located on the north facing roof.

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 1.85m?.

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

Ventilated
spaces

Room in roW

s

Room in roof builtinto a
pitched roof insulated at

ceiling level

Note:

D). The dimensions 2677 and 1500 are inclusive of the 250
default intermediate floor thickness.

2). The chimney breast shown in the living room is included in
the living area measurement.

2373.84

—
1053,4 Solid
— Internall
Door

8104

Living Room

=J
3506

12148

16443

Ground Floor

2677

Room in Roof

4673
>
.l_l.
o
S
o)
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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 srea [md*
Main dwelling solid ground floor 133.25
Exposed Perimeter [m] * U-Value (W/ma *
4909 0.57

D Underfloor Heating D Room in Roof

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?

e 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:

1310.48 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
MNumber of Storeys 2 . Average Storey Height [m] 2.4 - 24
Living area [m?] Living arsa [ml *
Exposed
i U/F 5 Area U-Value

Storey v Type Description Heating In Roof Age Band rrﬁ]rlme‘ter [ (W/m?K]

Ground Floor - Solid No No 1983 - 1993 45.09 133.25 0570 1O O
2 Non-Heat Loss Floor Room-in-roof No Yes 1983-1993 7684 oooe 19 (m}

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

Cavity Wall-Main Dwellin
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 v 1983-1993 v
Description Area[md *
Main Dwelling - partial fill cavity wall, as built 9598

U-value [W/m] *

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

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:
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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?

2. 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?

3. Frris 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.

4. Under Building > Roofs, select "Room-in-roof insulated on side":
5. Use the default U-value listed on this tab (without using an "Ru" adjustment).

6. 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. It is defaulted to the same age as the original dwelling.

The above areas are entered in DEAP as follows:

Figure 6.19 — Roof entry

FLUOURS RUOUFS WALLS ROUMS DOURS WINDOWS GLUBAL FAC IURS
Insulation Area U-Value
Type v  Description Thickness [mm] Age Band [mz] [Wm:K]
7 Heat loss ceiling of ground floor (Crr - Frr 983 - 1993 56.4 0.490 fE] O
";_::;_ o o Room-in-roof (auto-calculation used 983 - 1993 55.57 0.49C @ O
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:

4 The heat loss area of the storey below has a ventilated unheated space above it.

93



Figure 6.20 — Roof window

FLOORS ROOFS WALLS ROOMS DOORS WINDOWS GLOBAL FACTORS
ooes A U-val
oo No. of opes In Over q q rea -Value
Count~ Room Type Description opes draught- T shading Orientation [m3) (W/mZK]
stripped
Double - Air - Wood/PVC - 8Bmm Gap P:fJC s 2 2 Yes Very Little Morth 3.88 3.100

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 [m 2] [W-‘mzK]

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 If this 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 0 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 Agrément
Board (IAB) Certificate or other accredited test data (see Section 0 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
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this case the thickness of added insulation can be established using the Contractor’'s Declaration of Works
(DOW). The Contractor 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 -

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 SEAI. 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.

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
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categorised before assigning an overall thermal mass category using Table S10 or Table 11a for the
dwelling.

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.

e 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.

6.3 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/m?K, 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?2K
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
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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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6.4 Thermal Bridging in DEAP

What is 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

Concrete floor Concrete Insulation
slab screed
(optional)
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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.

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
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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
4
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 (W)
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.

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 A drawing 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 1.02b, 2011

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 m2K/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.

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:

¢ 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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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/m?2K. 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)

e  Wall to wall (corners & party walls)

e Roof to wall (includes party walls)

e Lintel above window/door

e  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/m2K.

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.

This could be shown in one of the following ways:

a) Signed confirmation by the Design Certifier that the dwelling is designed in accordance with the ACDs and
by the Assigned Certifier that the dwelling was constructed in accordance with the design;

OR,

b) If a "Declaration of Intention to Opt Out of Statutory Certification” is provided to the BER Assessor, a signed
confirmation by the building owner or by the builder appointed in the “Notice of Assignment of Builder”,
that the dwelling is designed in accordance with the ACDs and that the dwelling was constructed in
accordance with the design;

OR,
¢) Where the signed confirmation at points (a) or (b) is not available, 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;
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e 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 A schedule of junctions. This would,
o Listall junctions in the dwelling.
o lIdentify 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,

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:

e 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;
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 List all 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, 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?2K value for standard house types. This directly affects the overall
energy performance of the dwelling.
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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/m?K 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 SEAIl 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:

e Alljunctions in the dwelling have been considered;

e All key junctions have been identified;

e Each key junction has been designed and built in accordance with the associated ACD/certified detail;
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 List all 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.)

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 14: 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 -
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** 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

Side Elevation

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:

e A clear reference to the dwelling being assessed.

e 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 For each 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 7_7_77_7_,_,—77-""7(7 identified on the attached plans and elevations.|
been designed (and built for
final gssessments) in Location Junction | Junction Detail
. . Type

accordance with associated Ground EEP 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.

Note that,

e The checklist for Thermal Performance has been completed.
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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

el performance[UWMSISAOUNGHY  Ope-Presrmsedonestlies _oeaat+ 32 |

checklist completed ~—T——_| THERMAL PERFORMANCE AIR BARRIER - CONTINUITY
CHECKLIST CHECKLST

(TICK ALL)

(TICK ALL)

Air barrier continuity —— | Ensure partial fill insulation Is secured = . vy

flexible sealnt to all interfaces
een internal air barrier and
indow / door frame members

. & ;. all penetrations through air
checklist completed " erleaf of cvity vallft ] i »_«,‘f barker using 2 flesile sesbane
i c
Continue insulation to width of th & 5 I —H ‘E; If forring the air barrier to the walls
caviy K =3 | with alblockwork inner leaf or a
= scratch coat on blocks, install a
Install proprietary cavity closer SQ flexiblg sealant between the cavity
path of minimum thermal resistange , %o closer find blockwork wall
through the closer of not less thal G g = s HR 5.: %
429 m' K/W (manufacturers certffied -
data) !\

Ensure all gaps around and between ’] "
lintels are tightly packed with ”

Signed by relevant person -___| insvhion

Jotws 1 asphiy (S bvginen)
¢ Complying with checklist wil help achieve design air permeabiity

OPTION
GENERAL NOTES JGrmen - AIR BARRIER - OPTIONS
Keep cavities clean of mortar snots and other debris during construction D Masonry inner leaf with wet-finish phister, or
0 Masonry inner leaf with scratch coat, and finished with plasterboard,
or

Air barrier option selected —]
Inner leaf with plasterboard on dabs, with continuous ribbon of
[C]  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;

e Identify the W-value for the junction, either from the ACD documentation or from a thermal modelling

report;
e 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 | Wim2K, 150mm | 0.15 W/m3K,
. full-fill or full-fill or 200mm full-
J‘é‘;i;'i?" 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)
y-value y-value y-value
(W/mk) (WimK) (WimK)
Section 1 Details
1.01a Ground Floor - Insulation above slab 0170 0.072 0.196
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
|RES) T ITTERST bL.Iprm.IH'LI STULINLT Fiaar ULl U TUL U.LL0
1.04 Concrete Intermediate Floor within a dwelling 0.000 0.039 0.000

The Eighlighted 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 14 shows this in more detail:

Table 14 - Selecting the appropriate Psi-value for an ACD

Wall Insulation Target Allowed Target Allowed Psi-value
Type ENVE Wall U- Floor U- Floor U-
value values value values
(W/m2K) (W/m2K) (W/m2K) (W/m2K)
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 W-value, which would allow the
calculation of a non-default y-value; or,

e If all 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/m?K 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.

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 W-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 16 has the details of the y-value calculation for this example dwelling.
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Table 16: y-value calculation

Location Type Junction Detail ‘tIJ (W/mK) L (m) W*| (W/K)
Ground E5 1.02b Ground Floor - Insulation below
Floor slab 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
P1 G.05.1 Solid masonry separating wall
through ground floor 0.120 9.00 1.080
G1 G.05.2 Solid masonry (narrow) partition
wall 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
P4 G.01.2 Masonry separating wall (solid) -
wall 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
E4 1.25 Ope - Jamb with proprietary cavity
closer 0.006 24.30 0.146
E2 1.23.2 Ope - Pre-stressed concrete
lintels- 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, I Aep (M?) 291.322
y-value (W/m?K) 0.046

The SEAI thermal bridging factor tool can also be used to calculate a y-value.
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7.Windows and 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)
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.
Only use certified non-default U-value if certified non-default solar transmittance is available.
Several parameters can impact default selection (see later in this section).
e  Window Solar Transmittance (gl)
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 “guindow” it must be converted to gL using the equation in DEAP Table 6b
gJ- = Qwindow / [Frame Factor*0.9]
Relevant standard for non-default is I.S. EN 410
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 6¢ 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 DEAP Manual Table 6a or Table 5 above.

e Solar transmittance from DEAP Manual Table 6b or Table 5 above.

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.)

15 Guidance is clarified in section 3.1.4.
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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 76 Air filled
amm gap

Double No Metal 4mm 37 76 air filled
6mm gap

Example 2: Double glazed installed between 2004 and 2009, 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/m3K) transmittance
break (based on (based on
assumed Table 6a) Table 6b}

Double Yes Wood/PVC n/a 2.2 72 Air filled
low E
hard coat
en=.15
12Zmm gap

Double Yes Metal 4mm 2.7 72 Air filled
low E
hard coat
en=.15
12Zmm gap

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 (W/mZK) transmittance
assumed (based on (based on
Table 6a) Table 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 can be assumed for Triple Glazing based on the year of

installation.
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 the table below.
When sourcing U-value and gL 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).
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O
@)

In the absence of information specifying the type of gas, assume the window is air filled.
The insulating gas type can be taken from manufacturer brochure/product literature.

Low emissivity coating (hard coat, soft coat, no coat).

@)
@)
@)

Assume no coat if unknown.
This parameter can be taken from manufacturer brochure/product literature.
If a coating is present and no further detail is available, assume hard coat with en = 0.2

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).

Measure overall thickness and details of pane thickness from manufacturer literature.

If no pane thickness available, assume 4mm thick and ap between Panes [Option chosen in DEAP Table 6a
measure overall thickness of the glazing or window to
determine the gap.

Laser device with CE marking or meeting EU standards.
Measures thickness of panes and gap(s).

If no info available and no measurement possible,
assume 6mm gap between panes.

12mm 6mm

=12mm ; <16mm [12mm

=16mm 16mm

Thermal break in metal framed windows can be established by one of:

@)

@)
@)
@)

Manufacturer’'s data (brochure or product literature).

If no data available, if frame is noticeably colder than glass (on a cold day), then there is no break.
If there is a thermal break, but thickness is unknown, assume 4mm.

If in doubt about presence of thermal break, assume it is not present.
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Table 17: Examples of defaults from DEAP Tables 6a and 6b

Scenario

Gas filling type and

glass coating

Gap and
thermal break.

DEAP results for
U-value (6a) &
gl (6b)

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.

U-value = 3.1 W/m2K
gl =076

2) Triple glazed wood
frame.

Overall thickness
measured 36mm

No information on filling or
coating available.

Assume air filled with no
coating

Assume 4mm panes so gap is
[36-(4+4+4)]/2=12mm.

Select 12mm option in Table 6a

Thermal break n/a for wood.

U-value = 2.1 W/m2K
gl =068

3) Double glazed wood
frame. Brochure states
18mm argon filled gap
with hard Low-E
coating.

Argon filled.
Hard coated.
Assume highest en of 0.2

18mm gap present so select
16+mm option in DEAP 6a
Thermal break n/a for wood.

U-value = 2.0 W/m3K
gl =072

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/m2K
gl =076
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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 NSAI Window Energy Performance certificate:

Figure 7.1 — A WEP certificate

Window Energy Performance Rat

MOST EFFICIENT

LEF ]

2266 kWhim' fye

50
e ]

EMERCY INDEX (kWh/m?/year):

Frame Material

Solar Energy Transmittance g4

i For this window &

Energy index certified by NSAl Agrement and based o
CLIMATE ZONE

ENERGY PERFORMANCE CRITERIA
Thermal Transmittance U wimcir
Effective Air Leakage L

Solar Factor g =i
ADDITIONAL INFORMATION

Triple Glazed Unit Ug

Window Energy Performance (WEP)

IRL

- 0.85 W/m® X
= 0,00 W/m® K
0.37

= 0.61 W/m® K
uPVC
= 0.61

(2)
(1)

(3)

(3)

(4)
(6)
(5)

(8)
(9)

(10)

Overview of IS EN ISO 10077-1

. Acceptable for use in DEAP

. Make and model shown at (1) and
(2). Ensure these match window(s) being
assessed. If 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 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.

Other certified data is acceptable subject to
meeting requirements in Section 0 of this
document for both U-value and solar
transmittance. BR443 Section 12 details
the relevant standards for door U-value
derivation.

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:
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e Thermal transmittance values of the glazing

e Transmittance factors for the gas / air mix

e Transmittance factors for the frame material

e 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.

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 6¢.

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 IS EN ISO 10077-1. It is unlikely that IS EN ISO 10077-2 (detailed calculation) or IS
EN 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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7.3Window 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.

Figure 7.2 - Window overshading

M— |

7.4Skylights, solar tubes

In some types of room - e.g. north-facing rooms with external overshading, internal corridors in detached
bungalows - it is difficult to achieve adequate daylight penetration using windows alone. In this case a

117



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 = *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.

Figure 7.3: Solar tube
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/

Unheated ,

uninhabitable
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Example 1

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 DEAP?

e Windowarea=m*rP=mn*d?/4 =m*(0.5?2/4 = 0.20 m2

e Double-glazed, air-filled, gap >=16mm

e Table 6a gives a U-value = 2.7 W/m?K. The “Roof window” option in DEAP should be selected.

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 = 0.5m2.

e Single-glazed - Table 6a gives a U-value = 4.8 W/m?K.

e The "Roof window" option in DEAP is selected.

e Heat loss wall area: i.e. area of plastered section between dwelling and unheated attic
=13*(1+1+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.

7.5Roof windows

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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7.6 Door entries in DEAP

Number of doors

DEAP requires detail of the number of doors in the dwelling.

0} Doors entered separately:
FLOORS ROOFS WALLS ROOMS
Count ~ Room Type

Solid exposed door

Solid exposed door

Total Heat Loss Door Area [m?] 3.70

(i) Doors entered together:
FLOORS ROOFS WALLS ROOMS
Count ~ Room Type

ra

Solid exposed doar

Total Heat Loss Door Area [m?] 3.70

DOORS WINDOWS GLOBAL FACTORS
Description Draught Stripped Area [m?]
Front door - solid woed Yes 85
Back door - solid wood Yes 85
DOORS WINDOWS GLOBAL FACTORS
Description Draught Stripped Area [m2]
Front and back doers - -
Yes 85

solid wood

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/m?K. 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?.

U-Value
[W/m?K]

0 1§

0 1§

(® ADD DOOR
U-Value
[W/m2K]

000 D

(® ADD DOOR

In DEAP 4, when entering a door, the draught-stripping is also specified:

Edit Door

Manufacturer Any

Q, Product Details Vi

Model Any

[} VIEW DETAILS IN LIBRARY

Survey Details
MNumber of items * oM Area [mY
1 None hd 1.85
-Value [Am2K] * Description
3 Front door - solid wood
Draught Stripped
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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.

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/m2K. 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:

T %0/ T 30/
U _ (b glass ! Dgfa.s.s )+ (b frame 7 0 frame )
* door 100

e Uglass is the U-value of the glazing, which may be taken from certified data or defaulted from DEAP Table
6a or S9;

e %glass is the percentage of glazing in the door;

o  Uframe is the U-value of the door frame which is taken to be 3 W/m?2K;

e %frame is 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?
e Ugpass = 2.2 W/m?K - taken from Table S9,
o %glass = 100%0.8/1.9 = 42.1%
e  Uframe = 3 W/m?2K, the default U-value for a PVC (or solid wooden) door,
e  %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.

8.1Common 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.

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 ﬁ//=—

ﬁID

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:

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
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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

Vent pipe

HW drawn off from cylinder to taps I

Open vented cylinder I

s drawn-off from the cylinder,
adjacent to the hot water cylinder and terminates over the

cold water storage tank.

Figure 3 - A vent pipe terminating 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.

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.
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Figure 8.4 — A schematic diagram of an Unvented Hot Water system.

Expansion
Tank

Shower

HW Cylinder

el

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.

e 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

L Br

Heating expansion vessel

DHW expansion vessel

No vent pipe




Figure 6 — An Unvented Hot Water System

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.

Figure 8.7 — A Relief Valve installed on a hot water cylinder.

A

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.

Instantaneous electric shower

An electric shower is a device which uses electrical power to heat cold 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.
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Figure 8.8 — A schematic diagram of an Electric Shower.
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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.

¢ 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.
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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.

Figure 8.10 — A wall-mounted isolator switch (left), and a ceiling-mounted isolator switch (right) for
an electric shower.

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).
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Otherwise the best approach is to look for a manual for the model installed, which are widely available
online.

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.

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.

8.2Entering 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™:
Figure 8.11 - adding a shower

OPTIONS & STORAGE SOLAR HEAT SOURCE
Showers & Baths
Waste Water
Waste Water
Count ~¥ Room Name Description Type Mixer System Fr GTo Heat Recovery [EIRERL Ry

Utilisation
Factor

Restricior Rate
Efficiency

(® ADD SHOWERS & BATHS

In the search screen that pops up select the appropriate line,
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Figure 8.12 - select the shower from the library

Add from Library

COMMON ITEMS SEARCH RECENT ITEMS

Type Name & Product Details ~ Source

<) Bath 9 B Q

Instantaneous electric shower (vented or unvented)

é Shaower Type: Electric, Micsr Systerm NJA, Flz aste Water Heat a @ O\
Recovery Efficisncy: NiA Was
Mixer Shower - Unvented hot water system

= Snower Typs: Mixer, Mixer System: Unvented hot water system, Flow Restrictor Mo, Flow Sate 11 a E Q
Wasta Water Heat Becovery Eficiency: NJA, Wastz Water Heat Recovery Utilisation Factor N/A
Mixer Shower - Vented hot water system

2 T = System: Viented hot water system. F trictor: Mo, Flow Rats2 7 a @ Q

covery Efficiency” NFA, Wasts Water Heat B  Wkiilisation Factor: NFA
Mixer Shower - Vented hot water system + pump

a Shower Type: Mixer. M- System: Vented hot water system + pump, Flow Restrictor No, Flaw

Fitc Rzt 12 Waste Water Haat v fzste deoow tor a @ Q
MNiA

@ temns found: 5 1< < 1 > 2l

ADD NEW ITEM TO LIBRARY 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":
Figure 8.13 - adding a shower

OPTIONS & STORAGE SOLAR HEAT SOURCE

Showers & Baths

Waste Water Waste Water

Count ~¥ Room Name Description Type Mixer System ;E;rinor :I:t: Heat Recovery Sgﬁ;:t::vew
Efficiency Factar

ADD SHOWERS & BATHS

In the Search screen that pops up, to create a new shower select the option "Add New Item to Library”:
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Figure 8.14 - adding a shower to the library

Add from Library

COMMON ITEMS SEARCH RECENT ITEMS
Type Mame & Product Details w  Source
d Bath L] B Q
@ tems found: 1 1< < 1 > >l
< 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 * v 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,
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,
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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 18 — 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

It is possible to enter a non-default flow 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.

Figure 8.16 - Flow restrictor data

Create Library ltem

BASIC PROPERTIES
term Type * teem Hame Kevwerds
Shower - Test Shower #1 Mixer shower
Marufazturer * Madel ¥
Test Manufacturer Test Shower Model
Shewer Type * (SO —
Mixer - Vented hot water system v ‘ Flow Restrictor |
ate m
& Waste Water Heat Recaovery Efficiency Waste Water Heat Recovery Utilisation Factor
T d

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 Test standard - EN 1112:2008.
o European Water Label product database - see http://www.europeanwaterlabel.eu/
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Pump datasheet — showing the water pressure the pump is capable of providing — and with,

o A CE-marking;
o Test standard - BS 5000-11:2008.
European Water Label product database - see http://www.europeanwaterlabel.eu/

o
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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

[EUPHORIA SYSTEM 160
Shower system with thermostat
for wall mounting

MODEL # 27296000
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Product Description:
EUPHORIA SYSTEM 160
Shower system with thermostat for wall mounting

Standard Specification:

congiating of:

harizontal swivable 460 mm shower arm
exposed thermostat with Aguadimmer function
allows change betwesn:

head shower Euphoria Cosmopclitan 160

(28 232 000}

apray pattern: Rain

with ball joint

rotation angls * 16%

hand shower Euphoria 110 Mono (27 288 000)
adjustable in height with gliding slement [12 140 000}
Silverflex shower hose 1760 mm (28 388)
minimum flow rate 7 limin

GROHE DreamSpray pserfect spray pattern
GROHE StarLight chroms finiah

GROHE TurboStat compact cartridge with wax
thermaslemsnt

SpeedClsan anti-lime system

auitable for ingtantaneous heaters from 18 KVWh

Color:
0 27288000 chrome
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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.
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:
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Figure 8.20 - Entering the non-default flow rate

Create Library ltem

BASIC PROPERTIES

tem Type e Hame

Shower hd Thermeo mixer shower Keywords
Mamufaenirer * Madel ¥
Grohe Euphoria System 160
Sheeer Type * Wwer Systerm
Mixer *  Vented hot water system + pump - D Flow Restrictor
mate |Lim
23 Al m P " " -
& 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.

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 both the shower and the 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:

o 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
Oand 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

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:

136


https://www.ncm-pcdb.org.uk/sap/index.jsp

Figure 8.21 - WWHR data from the PCDB
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which would be entered in DEAP 4.2 as follows, with the numbers rounded to 2 decimal places.
Figure 8.22 — Entering WWHR data
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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.
To add a bath, in Water Heating select the option to "Add Showers & Baths":
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Figure 8.23 — Adding a bath
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In the Search screen that pops up, “Bath” is one of the “Common Items” listed.
Figure 8.24 — Adding a bath
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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

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:

e V= (pixhxd?4) /1000
Where:
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d = diameter of the cylinder (cm)

h = height of the cylinder (cm)

pi = 3.142

V = volume of the cylinder (litres)

¢ When using the above formula, the average height should be estimated.

O O O O

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=hxdxwx 1000

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.
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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
e 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.

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 the label 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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8.7Water 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. Can asingle 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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8.8Instantaneous 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.
Temperature Factor Unadjusted: 0.6 - equivalent to a cylinder heated by an electric immersion as
per DEAP Table 2.
Temperature Factor Multiplier: 1.
Insulation Type on Water Store: Factory Insulated.
Insulation Thickness [mm]: 15.
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.
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.

o O O O

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.
e Insulation 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.

(25x0.5%x110)+ (10x15))
(110+15)

o Insulation Thickness = ( =12.2 =12 mm.

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.

8.9Combi-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

e 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

16 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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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) * 15 ]

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 kWh/y.

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.

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.

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, contralled by time cl.. v 600 600

e |If there is no keep hot facility present, then the “Electric keep hot facility type” entry is set to “None".
o An instantaneous 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 In this 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 |If there is an electric keep hot facility present, then one of the following options is chosen:
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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 3a, 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 x P (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 18 - Losses for Combi-boiler Keep-Hot Facility

Timeclock Additional Loss Electricity
(kWh/y) Consumption (kWh/y)
No NA NA 600" 0
Yes Boiler Fuel No 900 0
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

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.

7 Table 3 Note (a) applies in this case if daily hot water usage < 100 litres.
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rade name: Immergas
Model name: Victrix 24KW -
First Manufactured: 2006
Last manufactured: Current

Efficiency band

Seasonal efficiency(:): 90.6
Efficiency category: SEDBUK based on certified SAP equation used: 104
data
Cutput Power: 26 - 26 kW
Main type: Combi Fuel: Gas
Mounting: Wall Exposure: Indoor onhy
Condensing Flue: Room-=ealed
Fan assistance: Fan Run Time Indicator: True
Burner control: “Variable (Stepped or Ignition: Mo

modulating)y

Elec. power firing: 1300 not firing: 2 W

Store type: ML, Store loss in test: Unknowni/inapplicable
Separate store: Store volume: 0 litres

Store insulation 0 mm Store in=zulation type: Unknown/inapplicable

thickness:

Store temperature: NASUnknown Store heat loss: NAMInknown
"Heep-hot" facility: MA "Keep-hot" timer: Mo Control
"Keep-hot" electric W

heater:

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’

e 'Electric keep hot facility type' = ‘None'.

e 'Primary circuit loss type' = ‘Combi boiler".

See DEAP entry below.

Combi boiler v

Di er Thermostat Di er Heated by Boiler System having separate time control of DHW D:'f—r:—:——'—'-f’ eating the store D::'—

Instantaneous, without keep-hot facility v
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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.: 0694BR0388
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: Gas
Mounting: Vall Exposure: ndoor only
Condensing Flue: Room-sealed
Fan assistance: Fan Run Time Indicator: No details
available
Burner control: “Variable (Stepped or Ignition: Mo
modulating]
Elec. power firing: 135W not firing: 8w
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: NAJUnknown Store heat loss: 126 W
"Keep-hot" facility: Unknown "Keep-hot" timer: MNAJ/Unknown
"Keep-hot" electric fV
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?”’

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. - a7 -
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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.

Combi boiler

[ e remostst [ cine ety Bt v seprsemecor 01t [ e gt s tesrotesoe (]

|:| Low water usage (less than 125 /p/d)

Storag: bi boiler store volume < 55 litres v None v 20 0] E)

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 Boiler interlock 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 and 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.

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 20 - Evidence for heating controls

DEAP software tab: “Space heating”

Space heating: controls and responsiveness

Data Entry Item  Guidance Documentary Evidence Upload
Heating  systems | Follow guidance in the DEAP Manual. e Photographs of relevant heating
properties, emitter controls;

type and controls Representative photographs of heating

system (e.g. radiators, underfloor, warm-air,| e  Photographs of emitters (radiators,
electric storage heaters, air conditioning underfloor heating manifold, etc.);
(ducted and non-ducted) system, etc) and .
controls (such as TRVs, zone valves, room
thermostats, cylinder thermostats, timers,
and any other relevant controls) must be
taken.

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
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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.
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 21 — Examples of Programmers and Timers

Capable of independent time control
of 2 space heating zones?

Controller Description

Electronic No. Only one channel is available for
programmer. control of the space heating. If this is the
1 channel for domestic | only time programmer in the dwelling,
hot water (left side then time and temperature zone control
controls). is not possible regardless of the number
1 channel for space of thermostats present.

heating.

Electronic Yes. 2 channels are available for
programmer. controlling time for space heating zones.
1 channel for domestic | Time and temperature zone control is
hot water (right side possible.

control). At least two room thermostats must be
2 channels for space present in the dwelling in conjunction
heating (left and with this controller to specify time and
middle controls). temperature control in DEAP.

1 x Programmable No. These controllers are often
Thermostat. identified as 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.
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2 x Programmable
Thermostats.

Yes. Same controller as above but there
are two. It is therefore possible to
control both the time and temperature
of two zones independently. Time and
temperature 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
Timeclock.

No. The timeclock provides time control
but only has one channel and is
therefore not capable of providing
independent time control of two space
heating zones.

2 X Mechanical
Timeclocks

Yes. Two channels are available for the
time 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.

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.

o 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

#8 Heating System Properties 9, Results
Heating system category Temperature Adjustment [C]
Central heating systems with radiators or underfloor heating v 0.6

ub Category Heating System Control Cate..
Solid fuel boilers v 1
Heating System Heating System Responsiven...
Open fire with back boiler to radiators v 3

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:
Y

Drayton

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°) perimeter'total ground floor (P/A) ratio o draughtsirpo

F typa#1 F typa#2 F type#3

%low energy kghtsg  Thermalmass  lght med  heavy

e 10 O
wr [0 O

jseparating walls D D D
intemal walls D D D

Room by Room record foveral theemal mass
OPENING DATA . _ROOM DATA

Draught Chimney Rads withy
ng dimensions over Wall/ 100! fstripping o Open  [Fans or Wio
H o m3 Glazing detalls  |Frame  |Gap shading  |direction  Jtype fin JFleless |Flues  Jvenis \ JTRVs?

L

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 Schemne

§6 Heating System Properties _@,I Results
Heating system category Temperature Adjustment [C]
Room heaters v 0.3
ub Category Heating System Control Cate.
Electric (direct acting) room heaters: v 2
Heating System Heating System Responsiven.. |f an

Panel, convector or radiant heaters v 1

Mo thermostatic control of room temperature v

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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9 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.

9.3 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,

o 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.

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 is lighting design known?

Efficiency

Count ~ MName Description Room Bulb Type fm/w]

@ 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

COMMONM ITEMS SEARCH RECENT ITEMS

Type Name & Product Details ~ Source

Default Halogen Lamp
Q Bulo Type: Halogen Lamp, Efficiency: 13.7 o E Q

Default Halogen LV

Q EBulo Type: Halogen LV, Efficiency: 26.1 g E Q

0 Default Incandescent
= Bulz Type Incandescent, Eficizncy. 11.2 a E Q

Default LED/CFL

Q Bulb Type: LED/CFL, Efficiency: 66.9 o E Q‘
Default Linear Fluorescent

Q Euls Type: Linear Fluorescent. Effizcizncy” 80.5 g E Q

@ tems found: 5 < < 1 > 2l

ADD NEW ITEM TO LIBRARY CANCEL ADD SELECTED ITEM

Figure 10.3 — The bulb has been added

D 1s lighting design known?

Efficiency

Count ~ Name Description Room Bulb Type fim/w

Default Incandescent Incandescent 122 I (u]

@ 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

Toduct Letalls ursey Letalls
Q e t Detail # Survey Detall
Humber af hems * [
Bulb Type Incandescent
” £ ~ [ 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.

9.4Lighting Design Is Known

Where the lighting design is known a similar approach is taken but additional information is required.

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.
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Entry into DEAP 4.2
In the Lighting page of DEAP, “Is lighting design known?" is selected.
Figure 10.5 — Adding a Bulb (Lighting Design is known)

1 lighting design known?

Count ~  Name Description Room Bulb Type Power [W] E:I?:]“c,.

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 w  Source
Default Halogen Lamp
Q - 9 B Q

o Eulo Type: Halogen Lamp, Eficizncy” 15.7

Q o vty SFeres 261 o B a
O ooa e memdeam Sy 112 ° SN
Q  oiuoe evsot sy aus o @ a
Qoo i s ey 803 ° B Q
@ tems found: 5 < < 1 > >l

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 ©

Eulo T Keywords

Marnufacturer * iindel ¥

KA X1B

Bulb Type Efficieney [mow] ¥ Fawer [W] *
LED/CFL i 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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9 Energy requirements

This section supplements information in the DEAP Manual on Heating System Efficiency, room heaters, fuels,
and group heating systems.

9.5Heating 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 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

e Test certificate for wood fuel stove: net efficiency 77.2%.

e Stove warranty states that only wood fuel may be used in the appliance.

e Efficiency conversion factor for wood fuels is 0.91 (DEAP Manual Table E4)

e The efficiency used in DEAP is given by: Gross efficiency = 77.2 x 0.91 = 70.25%.

Where an appliance does not have the exact same name as an appliance on HARP/certified data or the full
name is not visible on the appliance, HARP/certified data can be used if one of the following is available and
clearly equates the appliance in the dwelling to a HARP/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 2

Example 2.1:

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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https://www.seai.ie/energy-in-business/ber-assessor-support/harp-database/harp-database-search/

Example 2.2:

M anufacturer Bax UK

Trade name Baxi

M odel name Solo 3 PFL System
M odel qualifier 50

First M anufactured 2001

Last manufactured 2006
E fliciency band D

Seasonal effidency 780

Efficiency category SEDBUK based on certified data SAP equation used 101

Output Power 18300 - 18300 kW

Main type Regular Fuel GAS

Mounting Wall Exposure Indoor only
Noncondensmg Flue F.oom-sealed

Fan assistance Fan Run Time Indicator No

Burner control On-off I gnition No

Elec. power firing W not firing W

Store type NA/Unknown Store loss in test NAUnknown

Separate store Internal hot water store Store volume 0.00 hifres

Store insulation thickne ss Store insulation type

Store temperature Store heat loss

"Keep-hot" fadility 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 3

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 4:

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 fire in 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.

9.6Room heaters and back boiler systems

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:

18 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.

' For highly insulated inadequately heated small dwellings refer to DEAP Manual Section A3.3
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Table 22: Identifying room heaters

Appliance Identifying features

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

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.

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.

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
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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 23: Direct acting and storage electric heaters

Control Category Responsiveness Category Temperature Adjustment
Storage heaters | 3 Ranges from 5 down to 2 0.3 or 0 depending on level
depending on type of storage of control as outlined in
heater as outlined in DEAP Table | DEAP Table 4e, Group 4
4a
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Direct-acting 2 or 3 depending on 1 0.3 or 0 depending on level

electric Heaters | level of control as of control as outlined in
outlined in DEAP Table DEAP Table 4e, Group 6
4e, Group 6

Integrated 3 2 0.3 or 0 depending on level

storage/direct of control as outlined in

acting electric DEAP Table 4e, Group 4

heaters

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.

9.7Fuels

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 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
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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.

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:

e 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 wood logs and manufactured smokeless fuel are available specifying gross efficiencies of
73.9% and 77.0% respectively.

e The efficiency used in DEAP = (73.0 + 77.0)/2 = 75.45%.
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9.8Electricity 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

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 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 24: Historical electricity factors in DEAP

Electricity PEF  Electricity CO? Factor

(KG/kWh)
15t Feb 2023 Present 1.75 0.224
14 June 2017 315t Jan 2023 2.08 0.409
7% Jan 2016 13% June 2017 | 2.19 0.473
171" Dec 2014 6™ Jan 2016 2.37 0.522
11t Dec 2013 16t Jan 2014 2.45 0.555
11t Dec 2012 10t Dec 2013 242 0.524
15t Dec 2011 10 Dec 2012 | 2.58 0.526
Pre 30" Nov 2011 | 30" Nov 2011 2.7 0.643
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9.9 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

o vense b O

é Solar space heating syster - e

[} Total Percentage of Heat [%] 100 @® ADD HEAT SOURCE

Q _ H _

= (@ Primary System (@) secondary system g cHP
1.05 Percentage of heat [%] Nane v
0 £ A d

=

Is 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

ok . 20 [ g

6 ains Gas &0 000 1D (m]

'y olar space hea 2 " &

Q Total Percentage of Heat [%] 100 (® ADD HEAT SOURCE
7 @ Primary Syst @ secondary system g cHP

B o SR N :

Is charging based on heat consumed? i

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%:
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@ CONTROLS AND RESPONSIVENESS PUMPS AND FANS HEAT SOURCES SUMMER INTERNAL TEMP.
Q Fuel Type ~ Percentage of heat [%] Efficiency
‘{‘ Heating Oi 40 200 O O
Y Mains Gas 60 e [0
¢ Solar space heating system Percentage QfA®
O Total Percentage of Heat [%] 100 @ ADD HEAT SOURCE
ﬂ System (@ secondary system [ che
Distribur L ame System Type
m 1.08 10 None -
= Fracti = m CH e Eff
0 30 v
Fuel Type
|5 charging based on heat consumed? . i
Solid Multi-Fuel -
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 Hesting Qi 40 200 [ O
Iy Mains Gas 60 scoe I O
'Y Solar space haating system Percentage of he
O Total Percentage of Heat [%] 100 @ ADD HEAT SOURCE
7 (@) Primary System (@ secondary system g cHr
Distribur Loss Factor an System Type
m 1.058 10 Combined Heat and Power v
(e Fractio = m CH ere Efficia Fusl Type Electrical efficie Heat effizia
0.z 30 Mains Gas v 0.32 045
Fusl Type
|5 charging based on heat consumed? . i
Solid Multi-Fuel -
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%.
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CONTROLS AND RESPONSIVENESS PUMPS AND FANS HEAT SOURCES SUMMER INTERNAL TEMP.
Fuel Type ~ Percentage of heat [%] Efficiency
Heating il 32 2200 @ @O
Mains Gas 48 scoo @ 0O
Solar space heating system 20
Total Percentage of Heat [%] 100 @ ADD HEAT SOURCE
(M Primary System @ secondary system & cHp
Distribution Loss Factor Parcentage of heat [l System Type
1.05 10 Combined Heat and Power -
Fraction of heat from CHP unit/ recaversd _ Efficiency el Fusi Type Electrical efficien... Heat efficiency
0.z 30 Mains Gas v 032 045
Fuel Type
|5 charging based on heat consumed? X R
Solid Multi-Fuel v R PEF EF e
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10 Renewables and 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).

9.10 Solar heating

DEAP Manual Appendix H provides detailed guidance on solar water heating. The guidance below elaborates
on this.

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”).

B3 Edit Solar Collector

L3

Q, Product Details & Survey Details
Aperture Area of Collector [mg * Dedicated Storage Volume [i]
Name Evacuated tube
10.8 730
Manufacturer  Any
Mode Any Annual Solar Radiation [kWh/m3] * Overshading Factor *
Zero Loss 06 1074
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

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. 2°

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.

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.

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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e Total Hot Water Heating Demand: this value, in kWh/y, is copied from the Water Heating tab of DEAP.

e 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.

e 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 out in (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.

Result [

Space heat contribution [kWh/y] heckmg compliance with TGD L Renewables requirement, this
is the renewable contribution

Delivered space heating energy saved [kWh/y] & 1251 Binter this to DEAP "Renewable and energy-saving technologies”
section as "Energy produced or saved”

This data is entered in DEAP in the Energy requirements — Fuel Data tab as shown below:

® RENEWABLES MPCDER

(1 @ Renewable1 u]
+ @ Thermal O Electrical (Solar PV/Wind) On-site energy-saving (non-

renewable)

6 Energy Produced or Saved Energy Consumed

. Solar Space Heating Technoloav/Comment

) 1186 1251 Delivered energy [kWh/y] Primary energy conversion fa
m Mains Gas - C02 emission factor [kg/kWh]

The ‘Primary energy conversion factor’ and 'CO2 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 “Immediate” worksheet of the Solar Space
Heating spreadsheet:

e Total Floor Area: from the Building > Floors tab of DEAP.
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RENEWABLES MPCDER

m

@ Renewable 1

@ Thermal O Electrical (Solar PV/Wind) O On-site energy-saving (non-renewable)

Energy Produced or Saved Energy Consumed

Solar Space Heating Technolog:

D & & % B ®

e gy/Comment
Part L Total Contribution [kin/y] Delivered energy [chjy]
496 523 Delivered energy [kWh/y] Primary energy conversion factor
ﬂ Fuel Type
o Mains Gas M €02 emission factor [kg/kWh]

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.

& 523 Epter this to DEAP "Renewable and energy-saving technologies”
section as "Energy produced or saved"”.

elivered space heating energy saved [kWh/y]

which are entered into DEAP as shown in this diagram:

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 25: Data required for solar space heating spreadsheet

Data Required Value

Total Floor Area From DEAP Building > Floors tab

Main Space Heating System: Delivered Energy

From DEAP View Assessment > Results tab

Main Water Heating System: Delivered Energy

From DEAP View Assessment > Results tab

Distribution Loss Factor

From DEAP Space Heating > Heat Sources tab
(taken from DEAP Table 9)

Fraction of heat from CHP unit/recovered from
Power Station

From DEAP Space Heating > Heat Sources tab
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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 group | From specification
heating scheme

Dedicated solar storage volume of group| From specification
heating scheme

Zero loss collector efficiency of solar collectors| From certified test data or HARP database or DEAP Table H1

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.

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

Take the following inputs from the DEAP calculation software completed as described in the instructions document

Tab ltem Value
Dimensions Total floor area [m?] 80
Results ‘Main space heating system’, 'Delivered energy [kWh/y]' 5298
Results ‘Main water heating system’, ‘Delivered energy [kKWh/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

Amount allocated to this dwelling

Aperture area of solar collector - of group system [m? ] 72 9.00

Dedicated solar storage volume - of group system [litres] 5000 625

Zero-loss collector efficiency, ng [-] 0.6

Collector heat loss coefficient, a1 [W/m? K] 3

Collector performance ratio, al/ng [W/im* K] 5.00

Annual solar radiation [kWh/m?] from Table H2 1074

Overshading factor [-] from Table H3 1

Result

Solar contribution as percentage of heat output from heat-only plant (i.e. excluding CHP) 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:
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CONTROLS AND RESPONSIVENESS PUMPS AND FANS HEAT SOURCES SUMMER INTERNAL TEMP.

Fuel Type ~ Percentage of heat [%] Efficiency

Solar space heating system 34

e & % B ®
(]
o
(]
al

Total Percentage of Heat [%] 100 (® ADD HEAT SOURCE

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.

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?.

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:

e 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 (1074x 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.

9.11 On site renewable electricity generation

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
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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.

Example:
In the picture below, data for a wind turbine producing 1100kWh of electricity per year is entered in DEAP.
® RENEWABLES MPCDER

(R @ Renewable1 [u]
* O Thermsal @ Electrical (Solar PV/Wind) O On-site energy-saving (non-renewable)
ﬁ Energy Produced or Saved Energy Consumed

. Onsite wind turbine

1100 1100

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 EN 61215/IEC 61215: Terrestrial Photovoltaic (PV) modules with Crystalline Solar Cells — Design
Qualification and Type Approval

e EN 61646/IEC 61646: Thin-film terrestrial photovoltaic (PV) modules — Design Qualification and Type
Approval
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Example

A new dwelling is served by four PV collectors on a
south facing roof at a slope of 30° slope with no
overshading

Annual solar radiation, “S” = 1074kWh

Overshading factor “Zpv" = 1

CE mark and standard IEC 61215 shown on
datasheet so is acceptable for use in DEAP

Nominal power from certified data of 250Wp
(0.25kWp) at Standard Test Conditions (STC)

4 collectors =>
o installed peak power = 4*0.25 =1kWp

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’.

ELECTRICALDATA @ STC

Nominal Power-P, . (Wp) @

Watt Class Sorting-(W) U/+5
Nominal Power Voltage-V, .. (V) 302
Nominal Power Current-1 __(A) 830
OpenCircuit Voltage-V_. (V) 374
Short Circuit Current -1 (A) 8.86
Panel Efficiency (%) 15.2

Where xouxine

ELECTRICAL DATA @ NOCT

Nominal Power -P,...(Wp) 183
Nominal Power Voltage-V,__(V) 278
Nominal Power Current -1 __.(A) 6.58
OpenCircuit Voltage-V,_. (V) 347
Short Circuit Current -1 (A) 71

O e & sh B ®

B N

RENEWABLES MPCDER

7

m
o
(=]
L]

A
]

[u]

O Therma @ Electrical (Solar PV/Wind) O On-site energy-saving (non-renewable)

Energy Produced or Saved

4 PV collectors

Energy Consumed
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9.12 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:

e The technology may be considered for future inclusion in the DEAP methodology;

e 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.

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 25: FGHRS data entry

Data Required Value

Fuel LPG/Gas/Qil

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)
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 from From DEAP Space Heating > Heat Sources tab
Secondary/Supplementary system
Electricity used by Keep-hot facility From DEAP Water Heating
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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:

Figure 12.1 — DEAP entry for a Flue Gas Heat Recovery System

O Thermal

Energy Produced or Saved

Technology/Comment

FGHRS

Fart L Total Contribution [kKWh,fy]

0O e & s P

Fuel Type

Mains Gas

B N

Defivered enengy [KWh/yl

350

u]
O Electrical (Solar PV/Wind) @ On-site energy-saving (non-renewable)
Energy Consumed
Nong|
eliverad energy [kWh/y] Primary energy conversion factor
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10 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.
2.

Heat Pump Guidance. This is detailed in DEAP manual Appendix G.

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.

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.

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:

It is 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.
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. 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".
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:
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Signed copy of Designer/ Installer Sign Off sheet
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 For Heat 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.

e 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.

o 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).

e 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,

e DEAP Heat Pump Calculator 2020,

e 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.

9.13 Heat pump design flow temperature

To calculate the space heating efficiency of the heat pump, the default design flow temperatures in Table 26
must be assumed unless there is sufficient documentary evidence available to support lower non-default
flow temperatures.

Table 27: Default flow temperatures for heat emitters

Heat Emitter Type Default supply temperature

Radiators 55°C
Fan Coil Radiators 45°C
Underfloor Heating 35°C
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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:

e Designer/installer sign-off sheet;

e 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.

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,

e 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 26;

e No of Hours per Day Heat Pump has been designed to run = 8 hours;

Ecodesign/test data relating to the heat pump can 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 27.

Table 28: 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 / ' o
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.)

- Date of installation
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- Confirmation of compliance with the Ecodesign and | Heat pumps installed after 26th

Energy Labelling Regulations September 2015 must comply with the
Ecodesign and Energy Labelling
Regulations

- Confirmation of test standards for the heat pump

- 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 dwelling.

- Confirmation of any backup systems installed to | The main space heating backup heater is
supplement the heat pump including backup heater | not the secondary heating. It is any other
details and fuel type. 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.
4. Heat Emitter Design
- Heat emitters present in the dwelling Confirm during site survey
- Heating controls within dwelling Confirm during site survey
- Design flow temperature based on design conditions Where this is a non-default flow

temperature, the completed heating
design sheet (or equivalent) must be

obtained from the designer/installer
5. Domestic Hot Water

- Confirmation of hot water temperature based on certified | Check against certified data
data

- Confirmation of the type of store present Confirm during site survey

- Confirmation of the presence of immersion/ electric | This must be specified even if this integral
element in the heat pump capable of providing domestic | immersion is only installed as a backup to
hot water. the heat pump.

6. Confirmation

- Signoff and details of system designer/installer is required

Heating Design Sheet
The SEAI Heating Design Sheet (or equivalent) must be filled out by the Designer/Installer where,
e 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.

e Type of emitter: One of the following - Radiator, Fan Coil System, Underfloor, Air System.

¢ Manufacturer & model/size: Required for radiators and fan coil systems.

e Single heat emitter output at ATdesign & 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.

¢ Total heat emitter output: Required for radiators, fan coil systems, and air systems.

¢ 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.

e Temperature Difference (ATdesign): 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:

a) 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 For each room in the dwelling that is 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 DEAP

o  Where HLI DesignSheet is less than (HLI DEAP * 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 DesignSheet is more than 10% larger than HLI DEAP, 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.
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Where any of the evidence above is not made available, or where any conditions are not satisfied, a
default flow temperature should be used.

Examples of a completed Heating Design Sheet are given in Figure 13.1 and Figure 13.2.

b) 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 SEAI Room heat loss and radiator sizing guidance.

o CIBSE Domestic Heating Design Guide

e 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.

e The SEAI Heating Design Sheet must be completed as part of the SEAIl 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 Notes
Address of installation| 1 DesisnFlww Temp“C
1, Station Road, Ballyross, Co. Dublin. 2
Plesss spacfy bilow 3ll det ST ST TEST AmTrmOTom Sy e s aemmeemmtalied. | [ 25.00]Recurn Temperature °C
Single heat
Room | itter | Number | Total heat | Design Air Volume
Reem Heat Loss emitter Manufacturer Maodel /Size output at of emitters FRoom Vs
W] AT 1 emitters | output [W] | Temp [*C]
I 3- | Ground Floor 2050|Underfloor  |Manuf Maodel/size 3500
Bedraom 1 520|Radiator Manuf Madel/size 750 1
|4 Bedroom 2 450|Radiator Manuf Maodel/size 450 1
Bedroom 2 670|Radiator Manuf Model/size 750 1
Bathroom 320|Radiator Manuf Maodel/size 450 1
| Total Heat Loss| stiojwatts (B | Total Output] 5900|Watts Full Name Joe Murphy
Area of Dwelling TTo[mT 9
I HLI (Design) 1.94|W/Kim2 7 I Company Narme A ane Heat Pumps
Heat pump output at ) . A )
design conditions| & 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)

6. 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

5. Heating design sheet has been completed by
Designer/Installer and includes their name and
contact details (copied over from previous
worksheet)

Classified as General




Figure 13.2: Heating Design Sheet - Underfloor heating in one room and radiators in remainder of rooms

Heating Design Details Notes
Address of installation 2 Design Flow Temp°C
1, Main Road, Ballyross, Co. Dublin.
Mease specify below all details of the Heat distribution system as designed & installed | 35.00'9'?'(“"1 Tern peraturs °C
Single heat
Room Type of ETHEr Number | Totalheat | Design | AT, UF Supply Air A
Room Heat Loss ::lfw Manufacturer Maodel /Size ot of emitters Room for heat | output | temperature
w] o ' w) | emitters | output (W] | Temp°Cl | output | [W/m2] ra

[ Kitchen 3 1100[Underfloor  [Manuf Model'size 1300 20
Living room 1200|Radiator Maruf Model/size 750 2 1500 20
WC 200|Radiator Manuf Model/size 450 1 450 18
Hall A50|Radiator MﬂWUf Maodel/size 450 1 450 13

I Bedroom 1} 620|Radiator Manuf Madalisize 750 1 750 12
Bedroom 2 450|Radiater Manuf Model/size 450 1 450 18
Bedroom 3 670|Radiator Manuf Model/size 750 1 750 18
Bathroom 320|Radiator Manuf Model/size 450 1 450 18

| Total Heat Loss siolwats 6 Total Output &100|watts | Full Name Joe Murphy
Area of Dwelling 110]m?2 8
l HLI (Design) 1.94|W/K/m2 7 I Company Name|#Acm e Heat Pumps
pump output at [ (A4 Email |jm s cm eheatpum ps.ie
design conditions
Date|05/02/2021

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?)

. 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)

6. The total output (W) is greater than the
total heat loss (W)

7. Check the HLI stated here is not less than
10% lower than Total Heat Loss per m? as
calculated in DEAP

8. Heating design sheet has been completed
by Designer/Installer and includes their
name and contact details
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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.

a) 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 = [ 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.
Heat pump example AT = [(45+35)/2]-20
= [40]-20=20°C

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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b) 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.

Example 1

Performance Data

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.

The model corresponds to the model highlighted in the brochure;

So, on that basis, the data provided for the radiator is acceptable.

In the Heating Design sheet, for the radiator in the kitchen (see image below):

ATDesign corresponds to the value listed in the brochure (AT = 20);
The Heat Emitter Output at ATpesign €quals the value stated in the brochure (545 Watts).

Single heat X
Room e . emitter Number Totefl heat Design ATgesin
Room Heat Loss . Manufacturer Model /Size of emitters Room for heat
W] emitter output at emitters | output W] | Temp [°C] | output
Kitchen 995|Radiator Acme Ulowe 080 2 1090 20 20
(Comfort)
Hoost 144 K1 [ Ly
Static i 189 278 3
ULOW 0s0 Comfort 188 294 409 527
Boost 220 345 475 &0
Static 148 252 368 494
ULOW 080 Comfort 250 394 | 545 | 702
Boost 294 461 634 813

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,

193




_I

S00mm

500
600
700
800
900

1000

Q22504CR
Q22505CR
Q22506CR
Q22507CR
Q22508CR
Q22509CR
Q22510CR

5164
5737

841

1009
177
1345

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

AT

10
11
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

SHERBELLEBR

37

Based on
AT50°C

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 &R

47
48
49
50

Based on
AT50°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
(manufacturer) |{manufacturer] |factor

code depth)
Kitchen 20 |Acme Q22509R 900 x 300 1513 50 0.31:
Bedroom 1 22  |Acme Q22509R 900 x 300 1513 50 0.35
Bedroom 2 20 |Acme 022509R 900 x 500 1513 50 0.31:
Bedroom 3 22 |Acme 022509R 900 x 500 1513 50 0.35
Bathroom 22 |Acme Q22505R 500 x 500 1513 50 0.35

The Heat Output and the Conversion Factor have been taken from the manufacturer’s brochure.
For each radiator,

Heat Output (at ATDesign) = 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 Singleheat f | mber | Totalheat | Desi
oom ] . T umber [ A esign AT g
Room Heat Loss . Manufacturer Model /Size output at of emitters Room for heat
emitter .
W] emitters | output [W] | Temp[°C] | output
AT g i W]
Kitchen 00| Radiator Acme Q22509R 475 2 950 20 20
Bedroom 1 510|Radiator Acme Q22509R 537 1 537 18 22
Bedroom 2 450|Radiator Acme 022509R 475 1 475 0 20
Bedroom 2 490|Radiator Adne Q22509R 537 1 537 18 22
|eathroom 320[Radiator  [Acme Q22509R 537 1 537 18 2
EE—

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.

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 in 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.

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.
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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 Designer/Inst ller sign-off shest
1.1 Designer/installer 5 zn-off sheet has been completed and
zigned using one of the 3 methods:

2.0 Heating Design Sheet contains:

2.1 Dwelling address of heat pump installation.

22 The desizn flow Eretumn temperatures.

23 Where radiators / fan coil emitt ers are specified, the room
heat lozs (W], manufacturer, model/s=, Sngle heat emitter
ouwtput [W], number of emitters, total heat emitters output
[w], design room temp. (*C) and AT for heat output.

2.4 Where underfloor heating is specified, the room (or area) heat
o= [W], total heat emitter output W] and UF eutput [W/m2]

2.5 Where an air system i 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 ratel/s.

2.5 The total heat emitter output (W) is greater than total room
heat koss (W

2.7 The HLI stated on the heating desizn cheet, or equivalent, i

not bessthan 10% lower than total heat loss per m2 of
dwelling (as calculated in DEAPL

2.B Heat pump output at desizgn conditions based on test data &
de<izn flow temp. provided for DEAP a=e=ment

2.3 The name and contact details of the Desizner finstaller.

3.0 Radiator Technical Data Sheets

3.1 Formew 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 radiators being retained, theoutput of the
radiators for the AT specified in the heating decian chest
matches the guidance for edisting radiators contained within
"Hegt Emitter Supplement to the Domestic Hegting Design
Guide" .

33 where the AT 35 specified in the heating design shest differs

g o

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 hest emitter type speciied.

4.2 Check that the radiators as specified in the heating design
zheet and 2= described in the radistor technical data shest,
match [approsimately ) thoseins aled in the dwelling.

4.3 Check the gir volume 2= specified in the heating design chest
meets the desgn spedfication or commi sioni ng data sheet
far the 3ir system.

O 00 00 00 O0 000 0

00

[

Motes

Nethods for signing:

1 Haordoopy signed by Des gnerfnstaller, or

2 Softcopy formmrat with an dectronic signatuns
|from Designerinstoller, or

3 Soficopy formrat acoomponisd by emoil from
desgnerinstoler confirming that the dota in the
=ign off sheet is corract.

PLEASE NO'TE - To support the inp ut of o heat
purmp in DEAP, the following is required:

HP compliont with Ecodesign/Energy Lobeling
Directive:

1. Signed Designer/instoller sign-off sheet;

2. Technical docwmentation outining declored test
diorto in eccordonce with EN 14825 and EN 16147,
3. Where non-defoult flow temperatures are used
\ate the 5PFaf the HP, all items on this
checklist must also be provided

HP not compliont with Ecodesign/Energy Lobefling
Directive:

The 5PFaf the hegt pump con be sourced fromany
af the folowing:

1. Horp Dotoboss

2. Certified or CF morked doto from ocoredited
Isbaratary with test certificates to 5 EN 14511-2, 5
EN 255-2 ar EN 15579;

3. Use of DEAP Toble 4o for heot 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 Technicol Bulleting

- MCS 021 Hegt emitter gui de for domestic heot
CLMpE;

- Donrestic Hegting Design Guids' by CIBSE

- ‘Hegt emitier supplement to the Domestic Hegting
Design Guide” by the IDHEE

The heating desizn sheet must reflect what is
instdled in the dwelling. If an a=essor finds
something different in the house, the
Desgner/instalier needs to update the heating
desizn cheat to reflect the installation in the
dwelling. If this is not done, default flow
temper atures must be used.

Figure 13.6: Checklist Heat Pump Grant and associated BER

(taken from Designer/Installer sign-off sheet)
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BER + Heat Pump Grant Checklist

L0 Designer/Installer sign-off sheet
1.1 Designer/installer sgn-off shest has been completed and
signed using one of the 3 methods:

2.0 Heating Design Sheet contains:

2.1 Dweling address of heat pump installation.

22 The desimn flow & retum temperat ures.

23 Where radiators / fan coil emitters are specified, the room
heat lo== (W), manufacturer, model/siz=, sngle heat emitter
output [W], number of emitters, total heat emitters output
[wv], desizn room temip. (*C) and AT for heat owtput.

2.4 Where underfloor heating is specified, the room [or area) heat
o= [W], total heat emitter output W] and UF owtput [Wim2]

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 output [W], supphy air
temperature [C] and air flow ratel/s.

2.5 The total heat emitter output (W) is greater than total room
heat loss (Wi

1.7 The HLI stated on the heating design shest, or equivalent, i=
not bess than 10% lower than total heat loss per m2 of
dweliing (as calculated in DEAP)

2.E Heat pump output at design conditions based on test data &
design flow temp. provided for DEAP a=e=ment.
2.5 The name and contact details of the Designer /installer.

3.0 Radiator Technical Data Sheats
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 radiatorsbeing retained, theoutput of the
radi abors for the AT specified in the heating design cheet
matches the suidance for edsting radiators contained within
"Hegt Emitter Supplement to the Domestic Hegting Design
Guide'.

3.3 where the AT 3z specified in the hesting design sheet differs

from the AT quated 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 instalied 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 (approsimately | thoseinstalled in the dweling,

4.3 Check the air volume = specified in the heating desizn shest
meets the deszn specfication or commi=ioning data sheet
for the air system.

L]

O O

O 0O OO0 00

[

g

MNotes

Nethods for signing:

1 Hardoopy sighed by Desgner/dnstaller, or

2 Softcopy format with an & ectronic signature from
Designeninstaller, or

3 Softcopy format eccomponied by emoil from
designer/instoler confirming that the doto in the sign
off sheet is comact.

PLEASE NO'TE - To support the inp ut of o heat pump
in DEAR, the following is required for AP compliont
with Ecodesign/Energy Lobelli ng Directive:

1. Designerdnstoller sign-off sheet;

2 Technicol documantation outlining declored test
dirto in oooordonce with EN 14825 gnd EN 16147

3. Where non-gdefoult flow tempergtures are wsed to
calcwlate the SPFof the HP, all items an this ch

must alse be prov ided

LS OVs0

In oddition to the obowe, the Registered Controctor
must provide the following to the hormeowner for

| g nt payment:

1. Signed-0ff Decloration af Works;

2. Two hondoopies of the Designer/instoler sheet and
Hegting Desgn tob [no equivalent documents ore
ocoeptad) ond

3. Ecodesign dotoshest for heat pump instolled

4. The redigtor hegt output datg must be verfiohblz
through published dotoshests [f this doto is not
widely ov giloble (= g on intemet), plegse submit the
dirto sownce for the heot output.

For guidence on how to estimote the heat output of
existing rodistors of the correct AT, plegse referto
the fo lowing docurnents:

- SEATBER Technicol Bulleting

- MICS 021 Hegt emitter guide for domestic heat
PUTES,

- ‘Domestic Hegting Design Guide" by CIBSE

- ‘Hegt emitier supplement to the Domestic Hegting
Dsign Guids" by the IDHEE.

The heating desizn sheet must reflect what is
installed in the dwelling. f2n 2z=essor finds
oimething different in the house, the
Designer/instalier needs to update the heating desizn
cheet to reflect what iz installed. if thiz is not done,
default flow temperat ures must be used.
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9.14 Heat Pump Examples

Example 1: An air-to-water heat pump not compliant with Ecodesign/ Energy Labelling
Directives. Listed on HARP.

a) 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 26th
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

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? Tick all that apply
Is this a gas fired heat pump (GAHP)?

=1/ =1 ==Y =D D)T‘D_HDIIDIIHI

=1/ =0 = =0 =0 =0 = =) =
=1/ =0 = =0 =0 =0 = =) =

Tick all that apply

Date of Installation Insert date system was installed (format
DD/MMYYYY)

Is the Heat Pump(s) compliant with Ecodesign Tick where the answer is "yes" |E| |E| |E|
Directive
Is the Heat Pump(s) compliant with Labelling Tick where the answer is "yes" |E| |E| |E|
Directive

FOr 85CH SPaCce Nealng heal pummp, Select
Standard 1.5, EN 14825 or

1.5 EN 12309-6 or |.S. EN 13141 or L& EN
14511 1.5, EN 14511

For each water heating heat pump, select
Standard I.5. EN 16147 or .5, EN 13203-6 or
L5 EN 14511 or 1.5 EN 255-3 or 1.5, EN
1452514511 1.5, EN 14511

Space Heating Test Standard

Water Heating Test Standard

Is the heat pump listed on HARP

Select Yes or No Yes
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b) 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 !
Iz there underfloor heating present

Yes !
Is there warm air supply from the heat pump

No !
Has a load / weather compensation been installed?

Yes !

Provide details of zone, temperature and time !
control installed? 2 space and 1 water zones with time and temperature control on each H
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 A 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
Scparaestore Stofage
Manufacturer(s) of the installed DHW Store (s) Ensure this islexact prodiiet manyTaclirer
name. Acme
Model(s) of the installed DHW Store(s) Use exact productmedeiackding Meds|
Name, number, Qualifier where giesent. NModel 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 -

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:

d) 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 SUMMER INTERNAL TEMP.

© Individual Scheme O Group Scheme

8} Heating System Properties O, Results

Heating system categary Temperature Adjustment [C]

Central heating systems with radiators or underfloor heating hd 1]

Sub Category Heating System Cantrol Categary

Heat pumps hd 3

Heating System Heating System Responsivensss Category
Airto-water heat pump (electric) - 2

Heat Emitter Type Heating System Controls

Underfloor heating, pipes in screed above insulation A Time and temperature zone control A

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 system properties in the controls and responsiven

COMMON ITEMS SEARCH RECENT ITEMS
Seasonal

Type Name & Product Details w Efficiency Source
(%)

Default heat pump - Air-to-water heat pump (electric)
6 Wanufactursr: Any, Wodel Any, Typs: Heat pumps, Air to Water, Space Heating Standard: Test 250 s E Q
standard not available, Water Heating Standard: NJA, Water Heating Seascnal Efficiency: NfA

Default heat pump - Gas-fired, air source
6 Mznufacturer: Any, Modzl Any, Type: Heat pumps, Air to Water, Space Seating Standard: Test 110 s @ Q
standard not available, Water Heating Standard: NJA, Water Heating Seasonal Efficiency: NfA

Default heat pump - Gas-fired, ground or water source
6 Manufacturer: Any. Model Any, Type: Heat pumps, Air to Water, Space Seating Standard: Test 120 @ @ Q
standard not available, Water Hezting Standard: NJA, Watsr Heating Sszsonz| Efficiency: N/A

@Itemsfot.ndza 1< < 1 > >l

I ADD NEW ITEM TO LIBRARY I CANCEL ADD

Click "Add New Item to Library” which brings you to the Create Library Item screen:

201



Figure 13.12 - Data entry of basic properties for the heat pump

Create Library ltem

BASIC PROPERTIES
tem Type * term Kame ™
Heat Source bl Acme 123 HP Keywords
Manufacturer * Maodel *
Acme 123
Heating Source Type * Heat Purmp Type *
Heat pumps v Air to Water v
Space Heating Standard ‘Water Heating Standard

5. EN 14511 hd 5. EN 14511 b
Seasonal Space Heating Eficiency, ns [%] ¥ Water Heating Eficincy, rwh [%] *
425 425

Integrated Immersion I:l 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 maximum 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 fittered to miatch heating systern 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
h Mzrufzcturer Acme, Modsl 123, Type. Heat pumips, Air to Water, Space Heating St=ndard. L5, EN 423 2 @ E Q
14511, Water Heating Standard: 1.S. EN 14511, Wazer Heating Seasonal Efficiency: 425%
@ tems found: 1 1< < 1 > 2l

ADD NEW ITEM TO LIBRARY CAMNCEL 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 i * Fual Typs
Type Heat pumps - - Heats Water
Heat Pump Air to Water
Type

Design Flow Temperaturs [C] *
Manufacturer  Acme

39 g -
Model 123
Seasons! 425 Back Up Space Heater Fuel
Space Heating
Efficiency, ns None Present b
Eff. Adj. Factor 1
Back Up Water 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.
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.
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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

Showers & Baths

Waste Water Waste Water

- " Flow Flow Heat Recovery
Count ~ Room MName Description Type Mixer System Resuictor Rate Iél;_lat_ Recovery Unilisation
ciency Factor
_ ented hot water N - -
Mixer ] oo 0 (m]

(® ADD SHOWERS & BATHS

& options

Distribution Losses Storage Losses I:‘ | supplementary electric water heating used in summer I:‘ Is there a combi boiler
0 storage Results

Sxorage Volume [ Heat Pump Type of DHW * Temperature Facsor Unadjussed
v Is hot water storage indoors or in Cylinder, indirect - 300 Separate Hot Water Storage - 0.6
group heating scheme?
Temperature Facsor Mukiplier
03

g s manufacturers declared loss Acme 300L
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, 123 161.590 1.00 Electricity Yes
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Example 2: Air-to-water heat pump compliant with Ecodesign/ Energy Labelling or EN16147
/ EN14825

a) Heat pump parameters
The second example is based on the following:
Heat Pump installed in a dwelling after the 26t 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
Daes the installation provide water heating? =] [—] [—1]
Tick applicable boxes E E
If heat pump(s) provide space and water heating, are E E E
they 2 ceparate heat pumps? Tick applicable boxes il il i
Figure 13.18: Heat Pump Selection from Sign off Sheet
S Heat pump &1 Heat pump #2 Heat pump #3
Manufacturer|s) of the installed heat pump(s)
AR (R A EE rTC RSTE S LR AT Acme
Model(s) of the installed heat pump(s) LI ERSN ST TR, AT TR ST,
TR, (LASHEET e e 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)

Waterto Air

Direct Exchange [DX)

Exhaust Air to Air

Space heating provided by low temperature heat
pumg? Fiick s trat sy
Iz this a gas fired heat pump (GAHP)?

[Cl=ElEElElE]E] e =]
El EY/(El B/ = EYEY = EY(E1 B
[c]E]E]ElE]E]E]E]E]lE]E]

Tk s ehat anndy

Date of Installation A T SWTETY e i Sl HTrat
LEEE YR 20/09/2020

Iz the Heat Pump|s) compliant with Ecodesign ik e the anEwErin es" El El
Directive
Is the Heat Pump(s) compliant with Labelling Fivk o the ancweric e El El
Directive

Space Heating Test Standard .
SO ES SRS e ST e S RUNTR, Sy

Staraand S ENV M or
AR SV LERRE S o A8 SN KT o A5 BNV MR 1.5, EN 14825

S Ea A S ST e RONTI Sl

Water Heating Test Standard SranTadt S L ST o £ S S KRS sr S
LA BN o S S SRR e f S S MRERAREN
I.5. EM 16147

Is the heat pump listed on HARP
Sefeet ber or M No

Mo of Hours per Day Heat Pump has been designed to

S AR o S i hest refreants e Gesian 16

 — |
b) 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 Sign Off Sheet are heaters other than the heat pump itself, for example
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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

% 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 | Sse DEAP Manual Appendix G for definitions of

the Heat Pump? backups to heat pumps No

Outline type of backup space heater and associated

% main water heat provided by each heat pump based

Enter backup heater type and fuel if present

Source percentage of heat from plant design

%

on system design details or operational records 100%
Temperature (°C) of the water leaving the heat pump | goyrce 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 No

Outline type of backup space heater and associated

Enter backup heater type and fue! if present

%

The dwelling is served by a combination of radiators and underfloor heating (taken from Section 4 of the
Designer 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 one or more 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, etc

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 Designer 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 flowtemperature (°C) of the heat pump For up to three heat pumps: Input temperature 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

ESanupdto 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)

Enzure this iz geactiproduct ifa CHITEr 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 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.
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Figure 13.22 - Ecodesign data for the heat pump

Model: Acme ABCL

Asr-fo-water heat pump: yes

Water-to-water heat pump: no

Brine-to-water heat pump: no

Low-temperature heat pump: no

Equipped with a2 supplementary heater: yes

Heat pump combimation beater: no

Medinm-temperzture appheaton.

Average climate conditions.

tem Symmba ‘alus tem Lymmba “alus
Rated heat output Frared 135 Seasonal space n 125
heating enargy
afficiency
Declanad capacity for haating for part load at Declared coefficient of parformance or primany
ncdoor ternperature 20 °C and outdoor anengy ratio for part load at indoor tempsrature
temperature T 20°C and cutdoor temperature T
Ti=—7"C Pdh 11.% T==7"C CioPd 1.83
Ti=+2°C Fdh 7.2 Ti=+2°C cord 308
Ti=4 77 Pdh 5.9 D=+ 7°C CioPd 4,37
Ti=+12"C Pdh 4.7 T=+12"C CioPg 6,32
T.= hivalent Pdh 1% = hivalent CoPd 1.83
Temperatune temperatune
T.=operation limit Pdh 9.3 = operation lirmit CoPd 1.7
Temperature Temperatuna
Ciperation limit TOL -15
Temperatuna
HW operating limit | SWTOL I
temperatuna
Other items
Capacity control Variable ARatad air flow rate, outdoors 3400 mih
Sound power level Law, 4578
recloors outdonrs
Annual energy [ 541
ConsUmEtion
For haat pump combinationheater
Declared load profile L Watar heating Nk 99 %
anergy efficiency
Craily electricity s 5,00
Consumption
Annual electricity AEC 1,105
ConsUmEtion
“olume of HW accounted for in test (litres) 200
Standby Heat Loss (kW h'day] 1.9
1152013

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.
Then in Space Heating > Heat Sources, click "Add Heat Source” and then "Add New Item to Library”.
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Figure 13.23 - Data entry for the heat pump: Basic Properties

Create Library ltem

BASIC PROPERTIES

HEAT PUMP TEST DATA

item Type * tem Mame *
Heat Source - Acme ABCT HP Keywords
Marufaciurer Madel *
Acme ABC1
Hesting Saures Type Heat Pump Typs *
Heat pumps - Air to Water -
Space Heating Standard ‘Water Heating Standard
5. EM 14825 - .S5.EN 16147 -
Zeasonal Space Heating Eficizncy, ns [%] * “Water Heating Eficiency, rwh [3]
125 99

Temperature Cantrol {Capacity Cortral) *

Variable Outlet -

ToL* wWTaL *

"
[}
[

=3
4k

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

||l Heating System Test data: 1.5 EN 14825
@ Test Condition - Low (35°C
@ Test Condition - Medium (45°C)

{®) Test Condition - High (55°C) *

A(88%) B (54%) G (35%) D (15%) E* (100%)
75C 2:C 7°C 12°c TOL
Source AT a2 AT A1z A-15
Sink W52 W4z W3b W30 V55
Heating Capacity (kW) 1139 72 59 47 : a3
Coefficient of Performance (kW/KW) 1 g3 318 497 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)

ils Heating System Test data: 1.5 EN 16147

Water nesting energy eficency - 99

-

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.

As in the previous example, data specific to the installation must now be entered:
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Figure 13.26 — Data entry for the heat pump: Installation details

& Edit Primary Heat Source

Q, Product Details & Survey Details
Hemr i Fual Typs
Type FEELTLTE 100 - Heats Water
Heat Pump Air to Water
Type
Design Flow Temperature [c] * Daily Operation [H] *
Manufacturer  Acme
a5 16 M
Model ABCT
Seasonal : 12z Sack Up Space Heater Fuel
Space Heating
Efficiency, ns None Present hd
This is the Ecodesig
Back Up Water Heaer Fuel
this dwelling.
Maone 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.

Design Flow Daily Heats

Type ~ Heat% MName Manufacturer & Model Temp. [c] Operation [h] T

Efficiency (ns) A, Factor  Tuel Type

Primary 100  AcmeABC1HP Acrme, ABC1 284.73 1.00  Electricity 45 16 Yes

[m]

Example 3: Air-to-air heat pump compliant with Ecodesign/ Energy Labelling Directive or
EN16147 / EN14825

a) 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.
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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:

Figure 13.28: Heat Pump Selection from Sign off sheet

b) 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:

3. Heat pump selection

Heat pump #1 Heat pump #2 Heat pump #3
Manufacturers) of the installed heat pump(s)
LS (A T ST 0 LA TR SR LN 1R SITHE Acme
Model|z) of the installed heat pump(s) LiRE BRSO U ITRCE SR STIGES TR,
e, Gualiter were rreset AZA

Air to Water

Brine to'Water

Water to Water

Exhaust Air to Water

Type(s) of Heat FPump [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? ik sl e srmdy
|5 thizs 2 gas fired heat pump (GAHP)?

Date of Installation

[E)EElE|EE]EIEE E)E]
[oc]E]ElE]E]EEE)EE]
(o)==l ElE]E]EEEEE]

Is the Heat Pump(s) compliant with Ecodesign

Tk wiere the s i e
Directive

Is the Heat Pump(s) compliant with Labelling

Ticd wihere the amswer is e

(=[]
ElE
Gl EN

Directive
Space Heating Test Standard

i e e A fead meam Satenr
vl & S MESE o
A8 SV BT S oo A SV AT o L 5 SV E |.5. EM 14825

i e st Aeating et s, el
Water Heating Test Standard Srameare S SV T ar A8 SV AR S ard 8
LV ME G L8 SV SRR or 88 ENV OSSR RN
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Figure 13.29: 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

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
systemn when supplying space heating based on full
heating system design conditions and at the design a5
external temperature? (Note this can not be greater
than Max. temperature for individual heat pumps)

c) 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.
d) 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 Sc
'stem Properties QI Results
Temperature Adjustment [C]
v 0
Sub Category Heating Systern Control Category
Heat pumps v 3

Heating System Responsivensss 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 v Acme AZA HP Keywords
Acme Az
Haafing Sowrns Typs w Heat Pump Typs *
Heat pumps - Air 1o Air =
I.5. EM 14825 = Does not provide water haating ¥
Sgazonal Spacs H Efc %]

13
Variable Outlet -
0 +

CANCEL 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

||,I Heating Systern Test data: 1.5 EN 148
(*) Test Condition - Low (35°C)

Teat Condition - Medium {45°C)

Test Conditicn - High (55°C)
A (88% B [54% G [35%] Di15%) E* [100%)
0 Pt 70 12°C TO
Source AT A2 a7 A12 A&10
Sink AZ0 AZ0 AZ0 AZO AZO
Hesting Capacity (kW) 1.9 72 50 45 9.3
Coefficient of Performance (KW kW 189 318 477 637 1.7

(*) 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 Lkl LR Manufacturer & Model Efficiency (ns)  Adj. Factor Fuel Type Temp. [C] Operation [h] water
Primary 100 Acme AZAHR Aorme, K24 295.99 1.00  Electricity 35 16 Mo

Increasing the operating hours to 24 hours, would increase the efficiency of the system.

Example 4: Exhaust Air-to-water heat pump compliant with Ecodesign/ Energy Labelling

Directive or EN16147 / EN14825
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.
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Figure 13.34 - EAHP entry in the Ventilation section

@ INFILTRATION DUE TO OPENINGS STRUCTURAL AIR TIGHTNESS VENTILATION METHOD
mthod SpeciSic Fan Power [W/1ls] Sxhaust Air Flow Rate [m..
Exhaust Air Heat Pump hd 0.26 240

‘ D External Uninsulated Ducting

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.

Example 5: Air-to-water heat pump compliant with Ecodesign/ Energy Labelling Directive or
EN16147 / EN14825 with backup heater.

a) 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.
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Figure 13.35: Heat pump installation details from Sign off sheet

% 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 35
Is there a back up space heater present to supplement | See DEAF Manual Appendix G for definitions of
the Heat Pump? backups to heat pumps Yes =
oOutline type of backup space heater and associated ~ |Enter backup heater type and fuel if present Solid fuel stove with
back boiler
% 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 | gource 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 Yes
Outline type of backup space heater and associated ~ |Enter backup heater type and fuel if present Solid fuel stove with

‘ : back boiler

The heat pump is already in the library so we can search for it and select it.

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

Seasonal
Type Name & Product Details ~  Efficiency Source
(%)
Acme 123 HP
b Mznufzcturer Acme, Moozl 123 Typs Heat pumps, Air to Water, Spzce Hezting Stzndard 15 EN 423 =2 @ E Q
14511, Water Heating Standard: I.S. EN 14511, Water Heating Seasonz| Efficiency” 425%
Acme ABC1 HP
b Wanufzciurer Acme, Modsl ABC1, Type: Heat pumps, Air to Water, Spece Hesting Stzndard: LS. 125 2 @ E Q
EMN 14825, Water Heating Standard: 1.S. EM 16147, Water Heating Seasonz| Efficiency: 99%
@ temns found: 4 1< < 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:
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Figure 13.37: Data entry for installation details

& Edit Primary Heat Source

Q. Product Details & Survey Details
Heat i * Fusl Type
VT FEEITLIES 100 - Heats Water
Heat Pump Air to Water
Type
Design Flow Tamparaturs [C] * Daily Operation [M] *
Manufacturer  Acme ~
35 18 hd
Model ABCT
Seasonal 125 Sack Up Space Heater Fue Back Up Space beater Cficiency [4]
Space Heating
Efficiency, ns Manufactured Smokeless Fuel * 65
This is the Ecodesign Seasonal Space Heating Efficiency,
ns. When the su pleted, the &
updated to reflect the performance o 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.

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 ~ Heat% Name & Model Efficiency (ns)  Adj. Factor Fuel Type Temp. [C] Operation [h] water
A ermay 00 o “E] Acme, ABC1 12500 A 100 A Electricity 35 16 Yes (]

Please provide Type of DHW within the Water Heating Options & Storage section.
iR = (® 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.
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Figure 13.39 - Selecting the Heat Pump Type of DHW in the Water Heating section

OPTIONS & STORAGE SOLAR HEAT SOURCE
Showers & Baths
Waste Water
- " Flow Flow LEEE L Heat Recovery
Count ~ Room Name Description Type Mixer System Resuictor Rate Heat Recovery Unilisation
Efficiency o
5_.-5-_.5-:— No <00 s g
() ADD SHOWERS & BATHS
Distribution Losses Storage Losses D | supplementary electric water heating used in summer D Is there a combi boiler
O Storage 9 Results
. me [l Hzat Pumg Type o a0 Ter

Is hot water storage indoars or in Cylinder, indirect - 300 Separate Hot Water Storage - 06

group heating scheme? ’

Is manufacturers declared loss Acme 300L 170

available

9.15 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.

a) 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/|/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 Error! Reference source not found. a
bove.

b) 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.

¢) 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
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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 79C outside air in — 45°C warm water out,
e 20°C exhaust air in — 45°C warm water out, and,
e 79C outside air in — 35° C warm water out.

ating conditions ource heat exchanger (exhaust Sink heat exchanger (water

uct) storage vessel)
tnlet dry bulb Inlet wet bulb | Inlet {Outlet

emperature C  temperature C temperature C temperature C

Outdoor air 7 6 40 15

Exhaust Air 20 12 40 45

Outdoor air (for floor heating |7 6 30 135

r similar application)

d) System design info: System sizing check:
It is 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.

e) 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/W45.

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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10. Cooling in DEAP

10.1Introduction

Cooling was introduced to DEAP in May 2022. Installations capable of cooling are still uncommon in
dwellings in Ireland so this is not likely to affect a large number of BERSs.

Data entry for cooling systems in DEAP has been designed to be as simple as possible, with only one data
point required — the Seasonal Energy Efficiency Ratio of the cooling system.

The DEAP calculation assumes that where a cooling system is present in a dwelling, it provides cooling from
June to August. It assumes the dwelling is cooled intermittently - 6 hours per day. As with the heating
calculation in DEAP, the cooling requirement is based on monthly calculations taking account of the heat
losses and gains in the dwelling.

The Delivered Energy calculated in DEAP takes into account the Seasonal Energy Efficiency Ratio (SEER) of the
cooling system. A non-default SEER should be used where available; otherwise, a default value must be used.
The overall effect of cooling on the BER is likely to be small, largely because of the moderate Irish climate.

10.2Systems assumed to provide cooling in DEAP

In DEAP, a warm air heat pump system is assumed to be reversible and capable of providing cooling. The
following system types meet this definition:

e Air-to-air heat pump,

e Brine-to-air heat pump,

e Exhaust air-to-air heat pump.

Where such a system is present in a dwelling, then its cooling function must generally be accounted for in
the BER.

The cooling function of such a system can only be disregarded where it can be shown that the system is not

providing cooling. The supporting evidence required to ignore the cooling function is as follows:

e The Designer/Installer form should indicate that cooling is not provided by the system;

e The Designer/Installer must provide a signed-off statement indicating how the Cooling function has been
disabled (or is not available in the product) with specific reference(s) to the manufacturer’s instruction
manuals.

Note that any such system is also assumed to be capable of providing heating and should be considered in
determining the primary and secondary space heating systems in the dwelling.

10.3Systems assumed not to provide cooling

For heat pumps providing heating via wet systems, e.g. using radiators or underfloor heating, it should be
assumed that there is no cooling present, unless otherwise specified by the design/installer in their sign-off.
If the BER assessor comes across other evidence indicating that such a system may be reversible and used for
cooling, they should contact the helpdesk for specific advice.

10.41dentification of Air-to-Air systems

Air-to-air systems are relatively uncommon in domestic scenarios in Ireland but are the most likely cooling
system an Assessor would encounter.
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A typical air-to-air system arrangement is shown below,

Figure 13.40 — A multi-split air-to-air system with one outdoor unit and multiple indoor units

Multi-Split Heat Pump
Indoor Units

An air-to-air system has an outdoor unit (Figure 13.41) which can extract heat from the surrounding air (for
heating) or can emit heat to the surrounding air (for cooling).
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Figure 13.41 - An example of an outdoor unit for an air-to-air system
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Air-to-air systems usually have one or more indoor units which deliver heated or cooled air to the dwelling.
The outdoor and indoor units are connected by refrigerant pipework.

There are several types of indoor unit available as shown in the images below:

Figure 13.42 — An example of an indoor wall unit

This is a wall unit usually located high on the wall. It uses fans to efficiently distribute the warmed or cooled
air throughout the room.
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Figure 13.43 — Another example of an indoor wall unit

This is a wall unit typically located low on the wall, similar to the location of a wet system radiator. Again, it
uses fans to distribute the warmed or cooled air throughout the room.

Figure 13.44 - An example of an indoor ceiling unit

This type of unit is mounted in the ceiling. These units are common in non-domestic settings but are

available for dwellings too.
There are other arrangements possible — for example, a ducted air-to-air system capable of providing cooling

— but heat pump systems using air as the distribution medium are still relatively uncommon in Ireland.
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If the BER assessor comes across a system other than those described here, that may be reversible and used
for cooling, they should contact the helpdesk for specific advice.

10.5Data and Documentation

In DEAP, the only technical data required for a cooling system is the Seasonal Energy Efficiency Ratio, known
as the SEER.

This is defined as follows,

Cooling output of air conditioning equipment
SEER = goutp g equip

Energy input
The higher the SEER is the more efficient the system is at providing cooling.

In DEAP, the default SEER for electrically-driven systems is 2.16 but non-default data should be used where
acceptable supporting evidence is available.

The systems considered in DEAP are covered by the following EU Regulations:
e EU Regulation 206/2012: Ecodesign requirements for air conditioners and comfort fans,
e EU Regulation 626/2011: Energy labelling of air conditioners.

These regulations require the manufacturer or supplier to provide the following documents when placing a
system on the market:

e Energy Label,

e Product Fiche,

e Technical Data.

Figure 13.45 shows a typical energy label.
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Figure 13.45 - An energy label for a multi-split system
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Note that in order to be acceptable for use in DEAP the label must state,
e The Manufacturer - in this case, Acme.

e The model - in this case OYG14KBTA2 / SYGO7KGTE

e The SEER - in this case 8.7 kW/kW

e The relevant EU regulation — in this case 626/2011.

Note that this label also states the SCOP because this system is capable of providing both heating and
cooling.

As the energy label states the SEER of the system, the label on its own is sufficient evidence for the use of the
non-default SEER in DEAP. (This is not the case for heat pumps providing heating because more information
is required, e.g. the Pdh and COPd at the various test points for EN 14825, which are not displayed on the
energy label).

The SEER can also be taken from Product Fiche or Technical Data documentation meeting the
ecodesign/energy labelling requirements, i.e. the document must state all relevant information as set out in
the energy labelling regulation, including,

e the manufacturer/supplier,

e the model,
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e the SEER,
e the relevant EU regulation.

Here is an excerpt from an acceptable document, with the SEER highlighted.

co0e | | = |

INDOOR UNIT RAS- 1075KV-E7
OUTDOOR UNIT RAS- 1075AV-E6
Cooling Capacity kKW 2.50 (1.2 - 3.0)
Heating Capacity
UK Total Cooling/Sensible Cooling Capacity kw 2.44/2.16
UK Heating Capacity kw 2.02
Operating Range Cooling/Heatin “C
EER/SEER 3.25/5.10 I
Cooling Seasonal Energy Consumption | kWh/a 171
Power Consumption/Energy Efficiency Class 0.77/A
COP/SCOP 3.81/3.80
Heating Seasonal Energy Consumption | kWh/a 736
Power Consumption/Energy Efficiency Class 0.84/A
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