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1.INTRODUCTION

The Non-Domestic Energy Assessment Procedure (NEAP) is the official procedure for the calculation
of energy performance of non-domestic buildings in Ireland for the purposes of producing Building
Energy Ratings (BER). It considers space heating, cooling, ventilation, water heating, and lighting in
a building. The Sustainable Energy Authority of Ireland (SEAI) publishes NEAP and the associated
guidance and procedural documents.

NEAP is used by registered BER assessors to calculate the BER of new and existing buildings and to
demonstrate compliance with aspects of Part L of the Building Regulations.

1.1 Purpose of this document
The primary purpose of this document is to consolidate guidance from several previous” documents
and resources, including:

e NEAP Technical Bulletins (some articles updated to match new software methodology).

e Guidance issued at previous technical workshops run for BER assessors, also updated.

Updated guidance: The material obtained from the above sources has been updated to match the
updated iSBEMie software V5.5h. Subjects or examples where changes are significant, compared to
previous guidance, are marked Updated guidance. It is recommended that assessors pay particular
attention to these areas.

Sections in this document are organised based on different technical aspects of a NEAP assessment
(i.e. general information, survey, project database, geometry, building services). This document is
supplementary to the following core documents and tools, all of which are available here:

e NEAP Software (iSBEMie)

e NEAP Modelling Guide and Technical Manual (Rol)

e iSBEMie User Guide (three volumes)

e NEAP Survey Guide

e BER Non-Domestic Assessor Videos

e BER Assessor’s Quality Assurance and Disciplinary Procedure here and Code of Practice

here

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

1.2 BER Programme contact details

All resources referenced in this document are available here. Assessors are advised to stay up to date
with the latest publications at this link. If you need to contact SEAI's BER Helpdesk details are as
follows:

Registered BER assessors Non-registered assessors
[ e ) [ e
B )1 3032029 B (13082029
reqistered@ber.seai.ie info@ber.seai.ie

“The Technical Bulletins are being superseded and retired on publication of this guidance document, as this document incorporates the
relevant guidance and examples from these resources.



https://www.seai.ie/home-energy/building-energy-rating-ber/support-for-ber-assessors/software/neap/
https://www.seai.ie/publications/Quality-Assurance-System-and-Disciplinary-Procedure-New.pdf
https://www.seai.ie/publications/BER-Assessor-Code-of-Practice.pdf
https://www.seai.ie/publications/BER-Assessor-Code-of-Practice.pdf
https://www.seai.ie/energy-in-business/ber-assessor-support/
mailto:registered@ber.seai.ie
mailto:info@ber.seai.ie

NEAP Guidance Document Version 1.0

2 GENERAL INFORMATION

This section covers high-level aspects of non-domestic BERs, such as the BER requirement, the
Quiality Assurance process, selection of the right building type and the NDNAS.

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
building is a building which has previously been sold and/or occupied. Buildings which have not
previously been sold or occupied are specified as new buildings in NEAP assessments.

New buildings sold off-plans and specifications, prior to construction, require a provisional BER. On
completion, the new building will require a new final BER. New buildings which are built to “shell
and core” stage and which are offered for sale or rent will require a provisional BER. In all cases,
published BERs must adhere to the NEAP methodology and the guidance detailed in the core
documents and supplementary guidance (including this guidance document) referenced in Section
1 above.

S.I. No 243/2012 lists types of buildings exempted from the BER requirements:

e national monuments

e protected structures

e places of worship or buildings used for the religious activities of any religion

e certain temporary buildings

e non-residential industrial or agricultural buildings with a low installed heating capacity (less than
10 W/m?)

e standalone buildings with a small useful floor area (less than 50 m?).

2.2 BER quality assurance

The quality-of-service delivery by BER assessors is central to the reputation and effectiveness of the
BER scheme, both for the purposes of fulfilling legal obligations to building owners and in
stimulating action to improve the energy performance of buildings. That quality of service has two
key dimensions: competence and conduct.

As the issuing authority responsible for the BER scheme, and as part of an overall suite of provisions
governing the registration and performance of BER assessors, SEAI has in place a quality assurance
system for BER assessors, and a related disciplinary procedure. Through this system and procedure,
SEAI maintains a strong focus on monitoring the technical performance and professional conduct of
BER assessors and taking appropriate corrective action. This policy is designed to serve the interests
of clients for BER services and of all reputable BER assessors along with the integrity of the BER
scheme.

The Quality Assurance System and Disciplinary Procedure (QADP) outlines the key elements and
processes for BER assessors. It applies equally to BER assessors operating in either the domestic or
non-domestic buildings sector. Disciplinary sanction can arise from audits or complaints. Audits can
be selected on either a random or targeted basis at SEAI's discretion. Section 15 of the BER Assessor’s
Code of Practice outlines the monitoring and compliance of BER assessments, with further detail in
the QADP.



https://www.irishstatutebook.ie/eli/2012/si/243/made/en/print
https://www.irishstatutebook.ie/eli/2012/si/243/made/en/print
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Audit findings: The primary objective of the BER Quality Assurance System is to monitor and ensure
widespread operational compliance by BER assessors with the Code of Practice and the relevant
technical methodology. The system helps to assist BER assessors in the effective discharge of their
duties and to ensure the accuracy of assessments.

2.2.1 Data integrity

BER assessors are responsible for ensuring that the data file (XML file) submitted to the non-
domestic National Administration System (NAS)database is accurate and correct. All documentation
supporting a BER must be secured prior to the publication of a rating and must be maintained on
file. Assessors should note that when changes are made in an assessment, Calculate BER on the
Ratings screen is selected to update the results and XML file when using iSBEMie. An example is
shown as follows:

Example:

(i) Administration details
Confirm that the administration details contained within the XML file match those recorded in the software. For
example, the following is the input in iSBEMie:

Project details  Building details  Epergy Assessor details  Client details
Building details
Building type |foiu:es and Workshop businezses e
Mame af the project |E:-:am|:ule building
MPRM
012345678301
*

Buiding address |Dalmen Buiding

|Main Street

||:ar||:|w
Courty |Ca. Carlow v Eircode AB5 F4E2
Location Description
Year of Construction: 2008

Which is shown under the Report Header, Property Details and Property Address in the XML file:
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<= Tl
- <Report>
- =Report-Header=>
<Project-Name>Example building</Project-Name=
<Issue-Date>2019-04-15</Issue-Date>
<Report-Type:>=1</Report-Type>
<Valid-Until=2029-04-14 </Valid-Until=
<Construction-Year=2008</Construction-Year=
<Registration-Date>2019-04-15</Registration-Date>
<Status>entered </Status>
- «Energy-Assessor>
<Assessor-Number=D00000</Assessor-Number=
<Mame=A. Person</Namez>
<Telephone>99999999999 - /Telephonex
<Address>The Non Domestic BER Company</Address>
<County>Cork</County=
<Eircode>P81 NY52</Eircode=
<Accreditation-Scheme-Name>SEAI</Accreditation-Scheme-Name>
<Trading-Address>The Non Domestic BER Company<,/Trading-Address>
<Company-Name>12345</Company-Name>
<Company-Mumber=111111</Company-Numberz>
<Status=>Registered</Status>
«/Energy-Assessor>
- =Property-Details>
<Location-Description/>
- <MPRNs:=
<MPRN>=012345678901</MPRN>
</MPRMNs5>
- <Property-Address>
< Address-Line-1>Dolmen Building</Address-Line-1:

XML message is for the Republic of Ireland BER. -->

(ii) Results
Confirm that the results in the XML file are as detailed in the software. For example, the results of
an assessment are as follows:

=5 i ie v3.5.h - Ratings - Example building -
iISBEMie v3.5.h - Rati Ex le buildi

General| Project Database| Geometry | Building Serv'lces| Ratings Building Havigation| About 'SBEM'le|

Building Energy Rating with Regulation Chedk

Republic of Ireland: Building Energy Rating and 2017 Regulation Compliance Check 7

BER Graphic rating  Compliance  Recommendations  BER Audit  Calculation Logs  Caleulation Errore - Supporting D ocuments

Azzeszment - Delivered Energy

Heating  Cooling  Ausiliany Lighting Haot W ater CHP Tatal
Actusl [ ves[ 78] sas | [ a@r | [ 2z | o] 8526 | kwhim2/y

Motionsl [ 6804 | 3221 282 | [ mar | [ 459 Kiwhim2/yn

Energy Performance

Primary Energy coz
K hdmz2 e Band BER kaCO2/m2 Indicator

Actusl (833 | [A3 | [0a3]|| [ 2886 |
Mational 3 | [B3 [T ]| [ 885 | [T ]

Check Compliance and BER ‘ Calculation progress: Asset rating completed

BER Certificate ‘ Advisory Report ‘ Supporting Recommendations |

Object Aszignments ‘ SBEM Dutputs ‘ Part L Assessment |

The energy details for the actual, reference and notional buildings can be verified under Global
Performance under each building within the XML. The details for the actual building are shown
below:
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<Global-Performance=
<KWH-M2-Heating>1.63321</KWH-M2-Heating>
<KWH-M2-Cooling>7.51031 </KWH-M2-Cooling>
<KWH-M2-Auxiliary>31.2511 </KWH-M2-Auxiliary >
<KWH-M2-Lighting>=23.7397 < /KWH-M2-Lighting>
<KWH-M2-DHW=>21.1217</KWH-M2-DHW >
<KWH-M2-Equipment>45.1707 </KWH-M2-Equipment>
<KWH-M2-MNatural-Gas>=21.1217 </KWH-M2-Natural-Gas>
<KWH-M2-LPG>0</KWH-M2-LPG>
< KWH-M2-Biogas=>0</KWH-M2-Biogas>
<KWH-M2-0il =0</KWH-M2-0il=
<KWH-M2-Coal=0</KWH-M2-Coal=
<KWH-M2-Anthracite=0</KWH-M2-aAnthracite>
= KWH-M2-Smokeless=0</KWH-M2-Smokeless=
<KWH-M2-Dual-Fuel=0</KWH-M2-Dual-Fuel =
<KWH-M2-Biomass=>0</KWH-M2-Biomass>
<KWH-M2-Supplied>64.1345</KWH-M2-Supplied >
< KWH-M2-Waste-Heat>0</KWH-M2-Waste-Heat =
< KWH-M2-District-Heating>=0<,/KWH-M2-District-Heating>
<KWH-M2-Displaced =0</KWH-M2-Displaced>
<KWH-M2-PVS=0</KWH-M2-PVS>
<KWH-M2-Wind > 0</KWH-M2-Wind>
<KWH-M2-CHP=0</KWH-M2-CHP>
<KWH-M2-SES>0.800838 </KWH-M2-5SES>
</Global-Performance=

The BER Certificate details can be verified under Building Energy Rating Certificate in the XML:

- «<Building-Energy-Rating-Certificate>

- <Building-Energy-Rating=
<BER>0.42</BER>
<BER-Grade>=A3</BER-Grade>
<Primary-Energy>=153.3</Primary-Energy>
<C02-Indicator=0.44</C02-Indicator=
<CO2-Emissions=29.86</C02-Emissions >
<EPC=0.99</EPC>
<PartL-Primary-Energy-Pass>Yes</PartL-Primary-Energy-Pass>
<CPC=>1</CPC>=
<PartL-C0O2-Pass=>Yes</PartL-CO2-Pass>
<RER>0.04</RER>
<PartL-RER-Pass>No=/PartL-RER-Passz
<Elec-C0O2-Emission-Factor=0.409 < /Elec-CO2-Emission-Factor=
<Elec-Primary-Energy-Factor=2.08</Elec-Primary-Energy-Factor=

</Building-Energy-Rating=

Always ensure the correct version of the XML file is selected for upload if multiple XML files have
been generated in the course of completing the assessment.

2.2.2 Building access for audits

SEAI carries out audits on an ongoing basis to maintain the integrity of the BER scheme. In the case
of a documentation and practice audit, the BER assessor is required to arrange access to the building.
Occasionally the BER assessor may not be able to arrange access. In such cases, the BER assessor is
required to provide documentary evidence supporting the request to gain access and the response
from the client to support failure to access this property.
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2.3 Choosing the correct property address

It is critical that BER assessors ensure they have the correct postal address for the building being
assessed and that they publish the rating under this address. The address should allow for unique
identification of the property insofar as possible, and in such a way that prospective purchasers or
renters (or their agents) can content themselves that the rating before them relates to the property
in question. Any ambiguity in addresses must be eliminated or assessors run the risk of a rating being
revoked and thereafter must be republished with a satisfactory address.

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

o Eircode finder: Source the Eircode of the property based on its location if unavailable from
the client. This resource can be used to verify the address if the Eircode is available or to also
obtain the Eircode if the remainder of the address is known.

e Meter Point Reference Number (MPRN): The MPRN is a unique reference allocated to the
building by the utility supplier and can be found on the electricity bill. The Non-Domestic
National Administration System (NDNAS) enables assessors to confirm the correct building
address through the utility supplier’'s database of MPRNs. Occasionally there may be an issue
with the address stored in the MPRN database. For example, in the case of new
developments, the address given to the utility supplier may be the address used during the
construction phase and may be out of date. The assessor must publish the rating under the
most accurate address.

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

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

e GeoDirectory: The GeoDirectory is a database (a joint An Post and Ordnance Survey
initiative) containing the address and map coordinates of over 1.9 million addresses for every
building in the Republic of Ireland. The database is updated by An Post workers, with official
updates released on a quarterly basis. GeoDirectory offers services such as the GeoAddress
Locator which can be used to confirm dwelling addresses.

2.4 NEAP Software

2.4.1 Use of alternatives to iSBEMie

The NEAP procedure allows for the use of approved software packages as an alternative to the
default interface, iSBEMie. There are several approved software packages that provide a front-end
interface for the Simplified Building Energy Model (SBEM). The current list of approved software can
be obtained on the SEAI website.

Assessors accredited to use alternative software must note that:

1) Non-defaults should be used where possible, however where these cannot be substantiated,
default values must be used. The default values to be used are outlined in the iSBEMie User
Guides (three volumes), iSBEMie software F1 help, and the NEAP Survey Guide. It is the
responsibility of the assessor to ensure that any defaults used in alternative software comply
with the iSBEMie software and guidance documents. Third party software does not
necessarily use or provide the same defaults as iSBEMie.

2) Inall cases, the methodology outlined in the iSBEMie User Guide and NEAP Survey Guide
takes precedence over guidance from third-party software.

10


https://finder.eircode.ie/#/
https://correctaddress.anpost.ie/pages/Search.aspx
https://www.geodirectory.ie/Maps.aspx
https://www.seai.ie/grants/supports-for-contractors/neap/sbemie-software/
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2.4.2 Updating project files

It is the responsibility of BER assessors to check that all input data is an accurate representation of
the building when converting a project created in a previous version of the iSBEMie software, or
other third-party NEAP software, to a current version of the software. Defaults may vary between
software versions and the published assessment must be based on the defaults applicable at the
time of BER publication. The following example for iSBEMie v3.5b/iSBEMie v5.5h illustrates this.

Example: updating project files
The following shows a default floor element created in Version 3.5b of the iSBEM software: the U-

value is 0.5 for the solid ground floor from 1997.

Constructions for Walls  Constructions for Roofs | Constructions for Floors | Constructions for Doors — Glazing

Canstr. selectar GROUMD FLODR v | o= =n 74

Gereral  Assigned

M arme GROUMD FLOOR

Generally used in floors that connect the zone to: | Underground “

‘What would you like to do? Constructions from the Library

() Impart one from the library Sl e

(@) Help with Inference procedures .
Solid ground floor [IRL) 1332 Part L. 1337

() Introduce: my own values

|-value 0.5 Wmzk Sectar Retail w
K, 200 kdim2t Building Reg Comp. | Republic of Ireland [1997) ~
General Description Solid ground floor ~

When this is converted into the current version of the iSBEMie software, Version 5.5h, the data is
automatically entered in “Introduce my own values” with the same U-value and K., value as the
original software, as follows:

11
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Canstr, zelectar GROUMD FLOOR

General  Assigned

Marme

[GROUND FLOOR

Constructions for Walls  Constructions for Roofe | Constructions for Floors | Constructions for Doors  Glazing

B 2]

‘What would you like to do?
" Impart one from the library
" Help with Inference procedures

{* Introduce my own values

'I;"FEf 0.5 W/mZK
K 20 kdém2K

Tick, if the U-value iz conected [~

shown below, is what an assessor must use.

Constructions for Walls

Generally uzed in floors that connect the zone to:

The U-value and K., figures are copied to match the values that were obtained in iSBEM Version 3.5.b and
appear in the “Introduce my own values section”. However, when the default is selected for the 5.5h version
of the iSBEMie software, the U-value changes to 0.45 and the K., value also changes. This updated value,

Urderground

Constructions from the Library

|Solid ground floor

|Solid around floor [IRL] 1992 Part L, 1997

[Fetai

|Hepub|ic of lreland [1997)

|Solid ground floar

Congtr. selector

GROUND FLOOR

Constructions for Roofs  Constructions for Floors

Constructions for Doors  Glazing

‘What would you like to do?
" Impaort one from the library

' Help with Inference procedures
€ Introduce my own values

”Hf
K

045 Wim2K
36 kl/m2K

-

Sectar

= = g}' ?
General  Assigned
Mame |GHDUND FLOOR
Generally used in floors that connect the zone to: |Underground

Constructions from the Library

Building Reg Camp.

General Description

|Solid ground floor

|So|id ground floor [IRL) 1992 Part L, 1937

|Hetai|

997 Requlations [Ireland]

|Salid ground floar

The 1997 regulation floor is reselected by the assessor. This guidance applies to default
selections only. “Own values” previously entered in Version 3.5b will carry over to Version 5.5h.

12
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2.4.3 iSBEMie software: correct data entry

iSBEMie is a user interface for the SBEM, the default software for the NEAP. BER assessors are
responsible for ensuring that the data entered is an accurate representation of all characteristics
relevant to the energy performance of the building. It is not possible for the software to highlight all
potential errors or omissions. The following are examples of typical errors.

Examples of iSBEMie data entry

(i) The efficiency of the heating and cooling must be entered as a fraction and not a percentage.
A boiler with a heating seasonal efficiency of 85% is entered as 0.85:

Heating spstem

Heat zource |LTHW boiler o [ Tick if thiz zystem alzo uses CHP

Fuel type il % Do you know the generator's seazonal
heating efficiency?

" Mo, uge default value 0.E5

% “Yes, seasonal efficiency is 0.85

|N|:ut i the ECA, ligt
A Ak i ki —
Heat zource |LTH'W' bailer . [ Tick if thig system alzo uses CHF
Fuel type |Di' s Do you know the generator's seasonal
heating efficiency?
W arning:;
" Mo, use default value 0.65 E fficiency
- . zeems high -
* “Yes, seazonal efficiency is a5 e nolis isr
|N|:|t it the ECA, list

Updated guidance: Version 5.5h software will warn if values are entered incorrectly, but the warning will
not appear until the user clicks out of the efficiency field. Always review each sub-tab/section of iSBEMie
or other NEAP software prior to publication. Unfortunately, this particular warning is not included on the
bi-valent tab.

(ii) Project Database: when a new construction is created, a U-value and K, value are automatically applied
based on the data selected in the iSBEMie library. When assessors select “Introduce my own values”, these values
are automatically applied. It is the responsibility of the assessor to ensure they update the values used under
“Introduce my own values” where necessary and that the revised values are correct. Also, ensure that
documentary evidence is available to support entries. Example of new wall construction being created, U-value
and K value automatically applied:
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Name  |Newwal r
Generally uzed in wallz that connect the zone to: |E:-:teric:r o
What would you like to do? Constructions from the Library
& |mport one from the librarg Cateqary |I:avit_l,l wal >
" Help with Inference procedures ]
g p Library [Cavity wall (IFL) 2017 Part v
" Introduce my own values
U-value 021 WwWém2k, |foice
‘ICm 129 kJ/mzk |F|epu|:ulic: of Ireland [pre-1374]
Mate that thiz value was called Cm |Eavit_l,l wall, bricks/blocks
Il presvious versions

Example showing selection of “Introduce my own values”, which automatically applies the previously selected
defaults, but requires proof of the non-default values subsequently entered:

Mame  [Mew'wal [ Tick if it irevolves

tdetal Cladding
Generally uzed in wallz that connect the zone tao:

|E:-:l8[itll

What would you like to do? Constructions from the Library

i~ Import one from the lbram

|Cavit_l,l wall
™ Help with Inference procedures _
|Cawt_l,l wall [IRL] 2017 Part L
% Introduce my own values
U-value 0.21 wWim2k | Dffice
‘ICm 125 kJ/mzk

|F|epublic of Ireland [pre-1974)
tote that thiz walue was called Cm

[Cavity veall, bricks/blocks
in previous versionsz
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The Non-Domestic National Administration System (NDNAS)

NDNAS ITEM

Information

Additional information

What is the MPRN

The MPRN facility allows
assessors to cross-check the

utility in NAS? MPRN and the building
address.

What is my Username is typically your

Username? assessor number.

How do | get a new
password to NAS?

Your password can be
changed in the “My Account”
section of NAS.

If at any stage you forget your
NDNAS password, you can get it
emailed to your assessor email
address by using the “Forgot
Password” option.

Contact the Helpdesk if you
become locked out of your
account.

How do | change my
BER assessor details
on the National
Register?

Contact the Helpdesk by
email.

As a BER assessor,
how do | change my
bank details?

Contact the Helpdesk by your
registered email.

Bank details changes cannot be
made over the phone.

Why does a rating go
into Rejects in NAS?

Publication cannot proceed.
An error has been found.

Fix the error.
Review any notices and amend if
appropriate.
Send to NAS.

Why does a rating go
into Repairable in
NAS?

The BER and/or MPRN is
incompatible with a record
already held on the BER
Register.

Discard the assessment in repair
(in NAS) and fix the error in
iSBEMie or other NEAP software.
Also, review any notices and
amend if appropriate.

Send to NAS.

I've realised the non-
domestic BER XML
file | have published
has an error. How do
| correct this?

Correct the error in iISBEMie or
other NEAP software. Publish
the revised version of the
XML to NAS.

You must contact the
Helpdesk detailing which
XML is to be removed.

The Helpdesk can then refund
your publication fee for the XML
file that has been taken down.

How to | obtain a
copy of my BER
Assessor Certificate?

Your certificate can be
downloaded in the “My
Account” section of NAS

“My Account” can be found on the
top right. It also contains
information on insurances and
expiry dates.
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2.6 Selecting the correct building type

Selecting the correct building type is essential when carrying out a NEAP assessment. For example,
for an estate agent, as detailed below, the correct building type would be “Retail and
Financial/Professional Services”. A BER assessor is responsible for ensuring that the correct building
type is selected for the assessment. Refer to Appendix A of the iSBEMie User Guide volume 1, ‘Basics’,
for a list of activities associated with the building types.

It is essential to input the correct building type because the calculated energy use and BER grade can
differ significantly between different building types. Each building type has specific operating hours
and temperature set points builtinto the SBEM activity database. These activity database parameters
are not editable by the user. SBEM assigns different parameters to, for example, the zone type
“Generic Office Area” in a hotel building will have different operating hours to a “Generic Office Area”
in the “Law Courts” building type.

It is important to note that a BER is an asset rating of a building, or part of a building, and not a
measure of the efficiency of the actual activity taking place in the building. This means that the
building is assessed on building type. The current occupant’s equipment or property not forming
part of the lease/sale is omitted from the BER.

The building type selected under General Information — Building Details is the building type that
defines most of the building and is displayed on the BER Certificate. Table 1 below is the list of
building types available in the NEAP software.

Updated guidance: This list has been updated to match the “Building type” lists in iISBEMie Version
5.5h. It can be found in the iSBEMie Technical Manual Section 3.3.1 and is reproduced here.

Building Type Description

Cinemas, music and concert halls, bingo and dance halls,
General Assembly and Leisure, | swimming baths, skating rinks, gymnasiums or sports arenas
plus Night Clubs and Theatres | (except for motorsports or where firearms are used). This type
also includes nightclubs and theatres.

Heavier industrial process, it excludes light industry appropriate

in a residential area.

2 General Industrial and Special | Use “industrial process building” where the building has specific
Industrial Groups infrastructure to support the process taking place. “Industrial

process area” zone type includes a large amount of process heat

being given off by the activity.

3 Hotels Hotels, boarding and guest houses where no significant element
of care is provided.
4 | Non-residential Institutions — | Creches, day nurseries and day centres.
Community/Day Centre
5 | Non-residential Institutions - | Law courts.
Law Courts
6 | Non-residential Institutions — | Art galleries, museums, and libraries.
Libraries Museums and
Galleries
7 | Non-residential Institutions — | Non-residential post primary education and training centres.
Post Primary Education
8 | Non-residential Institutions — | Non-residential primary education and training centres.
Primary Education
9 Non-residential clinics and health centres.
Non-residential Institutions — | Possibly includes veterinary clinics if purpose built (otherwise the

Primary Health Care Building | vets would be an office).
Similarly, a dentist/physiotherapist unit could be “Primary Health
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Care” if purpose built. Otherwise, the dentist/physio unit would
be “Retail and Financial/Professional services”.

10 General office type buildings.

Workshop small scale defined as:

Offices and Workshop

businesses Research and development of products, light industry
appropriate carried out in any residential area without detriment
to the amenity of that area by reason of noise, vibration, smell,
fumes, soot, ash, dust or grit.

11 | Others — Car Parks 24 hrs Car parks enclosed or underground.

12 | Others - Emergency services | Emergency services include fire stations.

13 | Others — Miscellaneous 24hr Data centres, server rooms, heavy plant rooms, 24x7 office
activities activities.

14 | Others - Passenger Terminals | Airports, bus/train and seaport terminals.

15 | Others - Stand-alone utility Modular building that just provides showers/toilet facilities.
block

16 | Residential Institutions — Residential care homes, hospitals and nursing homes.

Hospitals and Care Homes

17 | Residential Institutions — Residential post-primary boarding schools.
Residential Post-primary
schools

18 | Residential Institutions - Residential primary boarding schools.
Residential primary schools

19 ; ; T Universities and other residential campuses. These follow a
Bes‘lden.'ffl.al Inst&tutllcl)ns schedule of work similar to the university’s schedule (with similar

niversities and colieges working days, breaks and holiday periods).

20 Residential spaces within non-domestic buildings not designed
Residential spaces or altered for use as a separate dwelling.

(Without an independent entrance.)

21 For the sale of food and drink for consumption on the premises —
Restaurant and Cafes/Drinking | restaurants, snack bars, cafés, public houses and wine bars, (but
Establishments and Hot Food | NOT nightclubs). Also premises for the sale of hot food for

consumption off the premises.
Shops, retail warehouses, hairdressers, undertakers, travel and
ticket agencies, post offices, pet shops, sandwich bars,

22 Retail and showrooms, domestic hire shops, dry cleaners, funeral directors.
Financial/Professional services | Banks, building societies, estate and employment agencies,

professional and financial services and betting offices.
It also includes laundrettes.
UseI fgr a provision of secure resid%ntiaal accommodatiog,
. . . including use as a prison, young offenders’ institution, detention

23 | Secure Residential Institutions centre, sgcure hosgital, se)c/ure I%cal authority accommodation or

use as a military barracks.

24 | Storage and Distribution Use as a storage or distribution centre.

Table 1: Building types

2.6.1 Activity database

Each zone within a building has defined operating hours, temperatures, hot water requirements,
lighting levels and other factors built into the activity database. The databases are available on the
SEAI website should assessors wish to find out more detailed information. Please note, the database
content is also integrated into the SBEM software and cannot be modified by the user.
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2.,6.2 Building type examples

Several indicators are key to identifying the building type, such as:

e Are there fixed mechanical/electric services suited to a particular building type?

e Whatis the location of the building/unit? Is it at street level or on the first floor?

e What are the surrounding buildings used for?

Location of the building - urban, rural, etc.

Speak to operators in the building/unit(s) if possible.

Information from planning permission if available.

Information on sale/rent advertising for the building. What is it being sold/rented as?

Updated guidance: All of the examples below have been updated to match the new “Building
Type” and zone “Activity” lists in iSBEMie Version 5.5h. The following examples illustrate several
building types:

Example 1:Is this a warehouse or workshop?
This building is a large open--plan type structure with a toilet towards the end. It has no installed
heating system. Is this building better classed as a warehouse or a workshop?

ol

ROTAR

In this case, the assessor is told the vehicle mechanical lifts are the property of the previous tenant
and are not part of the building. Ignoring the mechanical lifts, the building has task lighting and
power points fitted to the walls. Due to the extra electrical fit-out, the building type is a “Offices
and Workshop businesses” building type rather than a “Storage or Distribution” building type.
There is another building type available called “General Industrial and Special Industrial Groups”,
but this building type is best suited for larger industry.

However, if a smaller scale industrial development had zones, such as a laboratory or a clean room,
“Laboratory” is selected from the “General Industrial and Special Industrial Groups” type to
represent zones of this type.

Updated guidance: SOME small-scale workshops do not require heating. Where a red “I" appears
when “Zones without HVAC” is applied, a default heating system is required. Otherwise apply
“Zones without HVAC".
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Example 2: Is this a retail or primary healthcare building?

Exterior view Interior view

There are a few pointers indicating that this is a retail building rather than primary healthcare:

e ltisin aretail area.

e The activity “hairdressers” is classified as “Retail and Financial/Professional services” as per
Table 1 above.

e There are no Primary Health Care specific zones in the building.

Example 3: Children’s indoor play areas
Children’s indoor play areas are often located in business parks and the building type “Retail and
Financial/Professional services” is usually the most appropriate. If this building type is appropriate,
then the large play areas can be entered as zone type “Retail Warehouse Sales area — general”. The
best way to assess these types of businesses is to assess as if the play equipment were no longer
present and then take a view on what type of building it might be.

] A e
Hhﬂa‘!llﬁ....'l:. -

r,.t-_‘ -;;_ ==-.._.
“ﬂ

Play area Snack area

For the above building, the type “Retail and Financial/Professional services” is the correct choice.
Unlike a warehouse, the building is conditioned, and its lighting levels are higher than those for
warehouses. Its relatively large size means that “Retail Warehouse” type zones are selected for the
large zones.
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Example 4: Créches

Creches and childcare: use the building type “Non-residential Institutions — Community/Day
Centre”. The childcare rooms themselves are best represented by the zone type “Workshop small
scale”, as found in the “Non-residential Institutions - Community/Day Centre” building type. The
reason the building type “Primary School” is not used for a creche is because the SBEM database
of activities includes school holidays while créches generally stay open through the school
holidays. “Non-residential Institutions — Community/Day Centre” building types in SBEM do not
use extended holidays.

Example 5: Is this an office, retail or primary healthcare building?
This building was in use as offices, but then a dentist leased the building. Apart from installing the
specialist equipment, such as the dentist’s chair, little material alteration has been made to
convert the building from offices to use by the dentist.

If the dentist were to leave, this building would be suitable for retail or office use without
substantial work having to take place. For this building “Retail and Financial/Professional services”
is the closest match.

Do not enter a dental practice as “Non-residential Institutions — Primary Health Care Building”
unless the dentist surgery forms part of a primary healthcare complex and therefore has been
specifically built for healthcare or has specific medical fit-out requiring substantial alterations to
class it as “Retail and Financial/Professional services” or other building type.
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Example 6: Buildings with cooling only
Food processing factories may have large work areas with cooling only. Since SBEM HVAC systems
all have a heating aspect to them, what sort of a system should be selected for this zone?

Factory floor of food processing plant

This type of zone has no installed heating system, but is cooled for the purposes of the process
taking place in it. With reference to Table A7 of the NEAP Survey Guide, “Zones without HVAC"
may be selected if it can be justified that a HVAC system is not required. This type of zone is
entered as an “Industrial process area” and this zone definition will not produce a red “I” when
“Zones without HVAC” is applied. Since the space is being deliberately cooled for the purposes of
the process, there is no justification to apply a default heating system. The heating system for this
zone is “Zones without HVAC".

Updated guidance: The zone types of cold or chilled stores are not included as zone types in SBEM.
To enter a cold or a chilled store, the most appropriate activity type is “Warehouse storage” or
“24x7 Warehouse storage” under the building type “Storage or Distribution”.

Refer to NEAP Survey Guide, Appendix A2.2, for more information on Cold Stores in SBEM.

2.6.3 Mixed use building and multiple units in a single building

In some cases, the assessor is asked to carry out a BER on a large building consisting of several units —
for example, a shopping centre with multiple retail units. The assessor must determine if a single BER
can represent the entire building or if multiple BERs are required for the various units. The BER
Certificate should reflect the building or part of a building being offered for sale or lease. A building
typically refers to the whole of a building or part of a building with the following options needing
consideration:

e Option 1: a single BER to be produced for the entire building. In the event of leasing of the
individual units, this BER can be used to represent these units as the BER is calculated on a
per m? basis and the energy use is uniform.

e Option 2: a BER for each smaller unit. This will result in a number of BERs being produced to
cover the entire building.

Both Option 1 and Option 2 are suitable for a sale or rent of the building in one lot.

Option 1 can be suitable for sale or rent of parts of a building if the BER represents the building
average and the BER's kWh/m?*/yr can be effectively applied to the individual lettings/sales.

Option 2 is generally what is used for individual sales or lettings.
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The BER assessor should consult with the client with reference to their BER requirement for the
building. Notwithstanding the above, the Building Control Authority (BCA) is responsible for
ensuring that the BER is provided by building owners to prospective buyers and tenants. If in any
doubt, the BER assessor/client should consult with the BCA to confirm the number of BERs required
for the building being assessed. The following examples show mixed-use buildings.

Updated guidance: All of the examples below have been updated to match the new “Building
Type"” and zone “Activity” lists in iSBEMie, Version 5.5h.

Mixed Use Building Type Example 1: Offices and retail

This example shows a new building
with shell and core office space on
levels one to four, totalling an area Z4/01 Office
of 4,000 m?, and shell and core
retail space contained on the
d floor totalling 1,000 m?

ground floor totalling m 73001 Office

22101 Office

21101 Office

Z0/01 Retail 2002 Retail

In this case, the Main Building Type

is Qﬁlces and Work§hop Building detals
businesses” as it defines most of il oo o F T
the building. The BER Certificate N gff: - (Offices andworkshap businesses e
shall show the building type as ame of the projeot  [Spectulative Offices
“Offices and Workshop businesses”. MFRN
012345678912
#
Building address 42 & way
|
County |Ec. Carlow .. FEircode
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For the office zones, Z1/01, Z2/01,
Z3/01 and Z4/01 the building type

remains as “Offices and Workshop Marme |Office area 3 Multiplier |1
businesses” and the a.ct.lv.lty is HVAC system |I:|ffic:e =
selected based on activities

associated with that building type. Building Type |Retail and Financial/Professional services W
In this zone, the activity chosen is Activity [Generic Office Area »
“Generic Office Area”.

(Speculative Office Space is no e 1001} mz Firto-fir height I?Iﬂ m
longer available.)

For the retail type zones, Z0/01 and

Z0/02, the activities associated with

the building type “Offices and

Workshop businesses” are not Name [Fretail rea 1 Multiplier |77
appropriate. Therefore, the building

type for these zones is changed to G SR [Main System s
“Retail and Financial/Professional Building Tvpe |Hetail and Financial/Professional services ¥
services” and gpproprlate aCtIYIFy Activity |Small Shop Unit Sales area - general o
selected. In this space, the activity

chosen is “Small Shop Unit Sales frea BO0 m2

area — general”. (Speculative Retail

Flr-ta-Flr height liJ 44 m

Space is no longer available.)

Mixed Use Building Type Example 2: Retail & Workshop

Workshop businesses”?

Should the building be classified as “Retail and Financial/Professional services” or “Offices and

160m2

Sales Area
ZONE 1

Store Area Staff WC
ZONE 2 ZONE 4
35m2 22m2

Circulation, ZONE 5, 40m2

Workshop Area

ZONE 3
78m2
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Activity Area Comments
Retail 160 m?

Store 35 m2 Shared between Retail and Workshop
Toilets 22 m2 Shared between Retail and Workshop
Cormidor 40 m# Shared between Retail and Workshop
Workshop

Since some zones are shared, they can be in either building type. Listing of the zones shows that
the retail activity area is greater than the workshop activity area, therefore the building type is
classified as “Retail and Financial/Professional services”. Always enter the building type with the
largest area in the Building Type field in the General Information tab. The entry in Building Type
entered in the General Tab appears on the BER Certificate.

ilding detailz

Euildifg type |Retai and Financial Professional services

Mame of the project |Traditinna| Puottey Ltd

tPRM

012345678912
* BER Number: voidvoidvoid

Useful Floor Area (m"): 335
Main Heating Fuel: Natural Gas
Building Environment: Heating and Mechanical

Building address |Unit 5 Business Park Ventilation

Building Type: Retail/Financial and Professional services

“Workshop - small scale” is available as a zone type in the |Offices andworkshop businesses
“Offices and Workshop businesses” Building Type. [tore Roord

Store Room
Appendix A of the iSBEMie User Guide, Volume 1, lists | Circulation area [comidors and stainaaps)
available zone types within each building type. Toilet
R eception
Light plant room
Generic Office Area
Fithiess suite/gum
i Changing facilities with showers
Fanod preparation area
E ating/drinking area

"-,-'-,-"|:|rl::,:5:}'||:|p - zmall zcale

Car Park.
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Mixed-use building, example 3: zone type not listed under building type being assessed

If a suitable zone cannot be found in the list associated with the assigned building type, a suitable
zone may be selected from another building type. For example, if a retail building has a server
room, then how is the server room handled?

The server equipment runs 24x7. There is no zone in the “retail” building type representing a server
room. Choose the missing zone from the most suitable “other” building type:

o Refer to iSBEMie User Guide, Volume 1, ‘Basics’, Appendix A, and read the full description
in the zone description window within iSBEMie. Or refer to table 1 and table 2 found in
Section 3.3.1 of the iSBEMie Technical Manual.

o Select Building Type “Others — Miscellaneous 24hr activities” and Zone Type “Server
Room”.

e Ifin doubt, consult the helpdesk, providing as much information as possible.

Described as:

For areas such as computer server spaces with 24hr low-medium internal gains from
equipment and transient occupancy. For an area with 24hr high gains from equipment, use
the “Data Centre” activity.

2.7 Common areas in buildings and number of BERs required

When assessing common or shared areas in larger buildings such as apartment blocks, the BER(s)
should reflect the building(s) or parts of the building(s) offered for sale or rent.

Example of a building with common areas:

The following sketches show a newly constructed building comprising of a ground-floor shop, first-floor
office and second-floor apartments, all being rented separately. Individual BERs are produced for each
of the shop, office and dwelling areas. The common or landlord areas (stairwells, corridors, etc.) also
require a BER in this newly constructed building.

pEr 3 LAnDLORD AREA |

Ground floor
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| BER 3 LANDLORD AREA |

/

FIRST FLOOR
BER 2 SPECULATIVE OFFICE

First floor

[BER 3 LANDLORD AREA |

vy

Second floor

The ground-floor furniture shop and office BERs are assessed using SBEM in the usual way. The domestic
BERs on the second floor are carried out using the Dwelling Energy Assessment Procedure (DEAP)
methodology.

BER 3, covering the landlord areas, consisting only of unheated spaces, in this case, common circulation
areas, stairways and a lift, is assessed using SBEM.

None of the areas under BER 3 have any HVAC equipment, although the common circulation areas are
flagged in iSBEMie as requiring heating by a red “!”. Since these areas are transient, like toilets, a HVAC
system is not assigned unless there is one present.
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Updated guidance: Version 5.5h of the iSBEMie software allows production of an XML without the need
to have a HVAC system in a model. The model is completed with all of zones’ HVAC set to “Zones without
HVAC”.

Note: If this building were for sale a one lot it would require either:

e Four domestic BERs AND a single non-domestic BER; or
e Four domestic BERs AND three non-domestic BERs.

For sale/rental of parts of the non-domestic sections of building, it will require BERs to represent the
areas offered for sale or rent.

Note: For this building, the domestic BERs will be assessed using DEAP since the domestic areas can be
accessed from the street without having to go into either of the shop or office units to gain access.

Refer to the end of Section 2.3 of the iSBEM User Guide, Volume 1, ‘Basics’, for guidance on use of
domestic zone types in iISBEMie.
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3 GENERAL GUIDANCE ON ACCEPTABLE EVIDENCE AND
SURVEYS

This section outlines and supplements the NEAP Survey Guide, discussing key points such as year of
construction, provisional BERs, shell and core buildings, common areas in buildings and acceptable
evidence when information is not accessible on site.

3.1 NEAP Survey Guide outline

BER assessments for existing, new-final, and shell and core 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 site survey.

Provisional ratings are carried out based on plans and specifications rather than using a site survey,
although site surveys must be carried out on shell and core buildings on the already constructed
items.

The NEAP Survey Guide provides extensive detail on the approach to non-domestic BER surveys,
and, along with the iSBEMie User Guides, is the first port of call for technical guidance on the NEAP
methodology. The following are among the key content in the NEAP Survey Guide and are not
repeated in detail in this NEAP Guidance Document:

e A site visit is mandatory for new-final, existing building and shell and core building
assessments.

e Contact the client prior to the site visit. Formally request information such as building age
details, drawings/spec, building type information, etc. Also advise the client in writing that
access to all areas in the building, including boiler rooms, any hatches which provide access
to insulation, controls and pipework, is required to carry out the survey.

e Collect as much evidence/photos/documentation/plans as possible.

e Always complete a survey form when carrying out the survey and ensure that it includes the
BER assessor’'s name and/or BER assessor’s registration number.

e The NEAP Survey Guide outlines equipment, documentation, approach to
sketches/drawings, data gathering.

e The NEAP Survey Guide includes step-by-step guide for internal, external, plant room and
floor- by-floor surveys.

e NEAP Survey Guide's sections Guidance on Supporting Evidence and Information regarding
Individual iSBEMie Inputs give extensive detail on the evidence required for NEAP
assessment entries.

3.1.1 Survey form contents

e Always include the SEAI survey form or a custom version with at least the same fields".
Combine with other evidence, sketches, documentation, etc.
e The Survey Form is designed to capture information towards every SBEM entry.

“Itis acceptable for Assessors to use their own Survey Form provided it captures at least the same data as the SEAI Survey Form.
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e Assessors may create their own version of the survey form if they find it easier.
3.1.2 Architectural/mechanical drawings, specifications and reports of works

The NEAP Survey Guide, Section 6, details that, “Reports of works carried out in the building from a
suitably qualified engineer or architect are acceptable as supporting documentary evidence.”

The NEAP Survey Guide also refers to drawings/sketches signed by the developer/builder, site
engineer or architect.

Where signed specifications/reports/drawings are required, as outlined in the NEAP Survey
Guide, SEAI will also accept these documents with the signature of the assigned certifier for
the building in question (as defined by the Department of Housing, Planning and Local
Government) as being acceptable for the purposes of NEAP assessments.

3.1.3 Survey order of priority

The NEAP Survey Guide, Section 6, details that data from the site survey takes precedence. If site
evidence isn't available, evidence can be sourced from documentation. If site and documentary
evidence are not available, then rely on NEAP defaults as the last option, bearing the following in
mind:
e Defaults are usually, but not always, the most pessimistic (resulting in higher energy usage)
option. Only very occasionally do non-default results in higher energy usage.
e Non-defaults are always used if supporting evidence that meets requirements in the NEAP
Methodology is available.
e Keep arecord of all evidence used.
¢ Invoices/receipts must have sufficient detail and must identify the building on which the
work was carried out.
e If using defaults, keep on record the reasoning for using those defaults.

3.1.4 Quality of survey photographs

NEAP Survey Guide, Section 4, outlines the need for clear photographs as part of supporting
evidence for BERs. BER assessors should endeavour to gather as much data, photographs and
supporting evidence as possible to increase the likelihood of an accurate survey and assessment
which will stand up to auditing by SEAI.

In some cases, photographs are not of a high enough standard to be usable for BERs, such as:

e Blurred photographs — due to cameramovement;

e Underexposed photographs - particularly photos in poorly lit areas, such as boiler rooms,
when the flash has either not been used or usedincorrectly;

e Poorly focused photographs — caused by not giving the camera time to focus, not having
enough distance between camera and object, or, misuse of the camera’s macro function. This
applies particularly to pictures of nameplates on boilers, heating systems, 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
Quality Assurance scheme. 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 andfocus.
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Always adhere to the following:

e Hold the camera steady.

e Give the camera time tofocus - e.g. for close-up shots, the camera’s macro function may take
several seconds to gain the correct focus.

e Further information and tips can be found in Section 4 of the NEAP Survey Guide.

3.2 Year of construction
Guidance on determining the Year of Construction of a building can be found in NEAP Survey Guide.

Two pieces of evidence are required. If evidence conflicts, err on the side of caution by choosing the
older option.

The year of construction must be that of the original year of construction. Further information on the
date of renovations and extensions can be provided in the location description in iSBEMie. For
example, where an office building was originally constructed in 1930, with an extension added in
2007:

e The year of construction in SBEM is 1930.
e Location description entry in SBEM is “Extension added in 2007".

3.3 New provisional BERs
1. A new Provisional BER is the type of BER required for a new shell and core building. Refer to
specific shell and core building guidance in Appendix A4.7 of the NEAP Survey Guide and
the next section of this document.

2. A new Provisional BER is the type of BER required for a building that is being sold/rented off
the plans.

Section 5 of the BER Assessor’s Code of Practice states that, “a new Provisional BER assessment 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 Final BER assessment is
carried out on the completed building.”

The provisional BER must represent the specification and drawings of the building. The assessor
must verify each item entered in the provisional BER and in a comparable manner to the final or
existing BER, and must have documentary evidence to support all entries, such as signed off
specifications, U-value calculations and so on. Descriptions of acceptable documentary evidence are
detailed in the NEAP Survey Guide.

The specification and drawings must be provided by the client or their representatives, however
where as part of their role within a project a BER assessor has developed the specification or drawing,
they 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. Please refer
to examples below. In exceptional cases, there may be insufficient documentary evidence to support
an entry. The assessor may then use the default values. The default must be based on the relevant
guidance documents and iSBEMie defaults. The assessor should keep a record, with the assessment
detailing the reason for the default chosen. The following table provides guidance on the
documentation required for several items.
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eDrawings showing details of the air barrier and addressing
penetrations and junctions

Or

e Use expected values from ATTMA TSL2 Table under Section 2.1:

normal air permeability values (e.g. for a naturally ventilated

office, assume 7.0 m3*/hr/m? @50Pa).

A permeability test must be carried out on the final building once
construction is complete. This measured value is used in the final BER.
If test not carried out on the final building, then SBEM defaults apply.

Data entry [Acceptable supporting documentation Unacceptable
supporting
documentation

U-value of |eSpecification/drawing detailing materials used in elements Specification/drawing

opaque construction and stating U-value of the

elements | e U-value calculation to correct standards and element is X.XX

e Appropriate references to thermal conductivities used in U-value
calculation (conductivity from agrément, CE marked, certified
data, etc).

Pressure e Specification/drawing stating pressure test shall achieve Xp Specification/drawing

test results m?3/hr/m?and stating pressure test shall

achieve X m*/m%hr with
no other supporting
detail.

Thermal [|Specification/drawing stating the building will conform withp Specification/drawing
bridging “Limiting thermal bridging and air infiltration — acceptable stating the building will
factor construction details” and conform with “Limiting
«For a provisional BER for a building that proposes to conform with thermal bridging and air
“Limiting thermal bridging and air infiltration - acceptable infiltration — acceptable
construction details”. Assessor must provide the relevant drawings construction details”
clearly showing the relevant details. These drawings must be signed with no details provided.
off by the developer/builder, site engineer or architect, confirminge Thermal bridging PSI
that the uncompleted building shall be built to these details. values based on
uncertified calculations.
Or
Certified PSl values and associated drawings, etc.
Heating « Specification/drawing detailing proposed heating system and  |sSpecification/drawing
system « Efficiency of heating system based on relevant standards and stating that the boiler
efficiency |. Calculation of seasonal efficiency. efficiency shall be X%.

3.4 Shell and core buildings

Appendix A4.7 of the NEAP Survey Guide details the approach to shell and core buildings (building
in which not all of the services are installed) at the point where the building is being sold or let.
Buildings (or parts thereof) being sold or let as bare structures, still require a BER as there is an
expectation that energy is used to condition the indoor climate. The NEAP Survey Guide details
scenarios where there is a proposed design available or where there is no design available (with or
without electrical supply to the unit and with/without other fuels supplied to the unit).

In some cases, it may be difficult to decide if a building should be classified as a shell and core
building, for example, when the building has a basic fit-out such as for unconditioned storage or is
unfinished due to lack of funding.
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The following examples illustrate several scenarios:

Example 1: Shell and core, no HVAC or lighting

There are no mechanical and electrical
services except for drainage and a fire alarm.
For this building, zones are retail or office-
type zones. The guidance in Appendix A4.7
of the NEAP Survey Guide applies to shell and
core buildings.

This building has been completed. It is not
shell and core. Final lighting is installed.
There is no heating, nor is there a
requirement for heating, as it is a warehouse
store. Lighting is entered as found. The
heating to this zone is entered as “Zones
without HVAC”.

Updated guidance: Version 5.5h of the
iSBEMie software allows production of an
XML without the need to have a HVAC
system in a model. The model can be
completed with all of the zones’ HVAC set to
“Zones without HVAC” and it will produce an XML.

Example 3: Not fully completed, no HVAC, but
full
lighting installed

This building has been completed to the extent that
it is not a shell. Zone types can be identified. Final
lighting is installed. There is no heating or hot water
installed. Some zone activities require heating, so
assign appropriate HVAC default(s) based on NEAP
Survey Guide, Section A4.3.

The hot water system will be “Instantaneous hot
water only” with fuel type to match fuel available on
site.
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Shell and core HVAC example:
A building is constructed to a shell and core standard. There are capped floor drains, a fire alarm and a single
halogen lamp for safe access with no other services installed. The only fuel on site is mains electricity. The
building requires a BER. There is no Mechanical and Electrical (M&E) design at this stage.

Global and Defaults  HyAC systems HWS  SES PYS wind generators  Solar collectors  Zones

HYAC System Defaults  Project building services

Thesze thould be chogen if you do not know spstem tppe or detailed parameters. If you do not know heating method (ie whether a heated-
only building uzes electricity or a fuel-bazed heating zystem], select electric resistance heating az your default. If you have more spstem
information, set up another system via the HWYALC systemns sub-tabs.

Zones without HYALC zpstem Heating only - other spstems
Should only include unconditioned spaces which have no Agsumed to be wet radiator systern. Heat generated by fusl
heating or cooling, g plant rooms, storage spaces, expozed combuztion. Pumps aszumed to be powered by grid electncity
circulation spaces.

|Natural Gas w
Heating only - Electric resiztance Heating and mechanical cooling
Heat generated by passing curent through resistance wire. Azzumed to be constant volume air spstem with terminal reheat and
Electric central heating systerm with warm air distribution. Fan fiwed fresh air. Refrigeration (chillers), fans and pumps azsumed b
storage heaters and electnc fan convectors should be entered be powered by grid electricity.
on the HYAL systems/General tab az "Other local room i :

or heatin

heater - fanned", Natural Gad — s

|Grid Supplied Electricity | forcooling

The HVAC system default used is “Heating and mechanical cooling”. Go to the Global and Defaults - HVAC

Record zelector Office Area 3 "

HYAC & Hw systems Ventilation “entilation [cont]  Exhaust  Lighting

HYACL system parameters

Suvstem zelection

|Healing and mechanical cooling = Ligh

System Defaults tab. In this example, there is only electricity on site. There is no alternative fuel supply site.
Natural gas is selected as the fuel type even if there is no natural gas available. This is because there is no
option to select electricity as the fuel type for heating, and natural gas is the heating fuel used in the notional
building.

Assign “Heating and mechanical cooling” to the relevant zone or zones. “Heating and mechanical cooling” is
a system built into the software. It cannot be modified or deleted.
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Do NOT define

Record selector My Default w| e o Sy your own
= | | | Default HVAC
Gereral Heating Cooling  Syster Adjustment  etering Provizion  Sestem Controls — Bi-valent USln%atLIse SUb-

Marne |My Default

Type |Eentral heating Lsing air distribution] e

Shell and core hot water system example:
For the same building as described above, there are no water services in the
building.

Define the hot water as “Instantaneous hot water only” with fuel type grid supplied electricity as there is no
other fuel available in this building. Do not enter anything in the Storage and Secondary Circulation Tabs.
Assign this HWS to all the zones in this shell and core assessment.

Shell and core lighting example:
For the same building as described above, there is no permanent lighting and there is no design
documentation available, although it is likely that, when this building is fitted out, it will have similar fittings
to the building next door which has LEDs.

{» Lighting parameters naot available

Lamp type [Define in any caze]

Tungsten or Haloger "

Updated guidance: The correct choice is Tungsten or Halogen” as there is no documentation to show
what is proposed. The option “Don’t know” is no longer available.

{» Lighting parameters nat available

Lamp type [Drefine in any case]
LED -

The presence of LED lighting next door must NOT be viewed as enough evidence to show that this
building will also have LED lighting. When no design is available the most conservative option is
selected.
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3.5 Acceptable evidence when information isn't accessible on site

The following table details the documentation required for different fabric parameters for new-final,
new-provisional and existing building BERs, where those parameters are not accessible during the
site survey. Full detail of acceptable evidence for different parameters is shown in the NEAP Survey
Guide, Section 7.2: “Information Regarding Individual Inputs”.

New-provisional

Retrofit to existing

Insulation Invoices/statements/as-built Drawings or | Invoices/statements/as-built

thickness drawings, report of works | specifications. drawings, report of works
detailing type/thickness of detailing type/thickness of
insulation. insulation.

Conductivity | Agrément Certificate or other | Agrément Agrément Certificate or other

of insulation

certified sources.

Certificate or
other certified

certified sources preferable.
CIBSE Guide A acceptable

sources otherwise.
preferable. CIBSE
Guide A or
acceptable
otherwise.
Construction | Invoices/statements/as-built Drawings or | Invoices/statements/as-built
of element drawings, report of works | specifications. drawings, report of works
detailing layers and detailing layers and
thicknesses. thicknesses.
Conductivity | CIBSE Guide A/TGD L Table A1 | CIBSE Guide A/ | CIBSE Guide A/TGD L Table A1
of element or certified sources if available. | TGD L Table A1 or | or certified sources if available.
(e.g. certified sources if
concrete, available.
timber, etc.)
Area of Survey used to verify as-built | Drawings or | Survey used to verify as-built
element drawings or | specifications. drawings or
meeting non- | specification/invoices/receipts/ specification/invoices/receipts/
default report of works. report of works.

Table 2: Supporting non-defaults using documentation
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3.5.1 Summary of required documentary evidence for fabric

The following summary outlines documentary evidence required when assessing building fabric for
different assessment types.

New-final, existing building assessments or shell and core (provisional) assessments

e U-value calculation to relevant standards:

o
o
o

NEAP Survey Guide’s Section 6 details relevant standards.

BRE 443 gives concise information on each standard. Available online.

Non-default U-value entry means a non-default Ky value must be entered. NEAP
Survey Guide’s Section A4.12 details derivation of Ky

e Acceptable evidence for fabric in new-final/existing BERs:

o
o
o

On-site evidence takes precedence.
Support with as-built drawings/specs detailing materials and thicknesses.
Report of works from supervising engineer/architect or assigned certifier also
acceptable.
Photographs from the construction phase of the building being assessed are useful.
NSAI Agrément Certificates for insulation conductivity or other certified sources such
as accredited test data or CE marked data. Must reference relevant standards.

= For existing buildings, can also take insulation | from CIBSE in the absence of

agrément/certified data.

Conductivity for materials other than insulation (e.g. plaster, brickwork, render, etc)
from TGD L Table A1/CIBSE or certified data if available.

New-provisional building assessments

e U-value calculation to relevant standards (see examples above):

o
o
o

NEAP Survey Guide’s Section 6 details relevant standards.

BRE 443 gives concise information on each standard.

Non-default U-value entry means a non-default Ky value must be entered. NEAP
Survey Guide’s Section A4.12 details derivation of Ky

e Acceptable evidence for fabric in new-provisional BERs

O

Specifications/drawings from developer/engineer/architect detailing materials and
thicknesses to be used in element construction.

NSAI Agrément Certificates for insulation conductivity or other certified sources such
as accredited test data or CE marked data are preferable. Must reference relevant
standards.

Conductivity for materials other than insulation (e.g. plaster, brickwork, render, etc)
from TGD L Table A1 or CIBSE or use certified data if available.

4 PROJECT DATABASE

This section focusses on the project database in SBEM as well as building fabric assessment. It
provides examples and discussion on construction types, U-values, adjoining spaces, windows and
voids to supplement the guidance in the NEAP Survey Guide and iSBEMie User Guide.

4.1 Construction types

The NEAP Survey Guide, Section A4.2, provides guidance on entering some common construction
types. Further examples are shown below. In cases where it is not clear which default applies or there
is more than one applicable option, the most conservative applicable option (resulting in higher
energy usage) is chosen unless proven otherwise.
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Example 1: External wall constructed pre-1994

The building was constructed in 1986 with a brick-wall type construction. The walls are known to be cavity
walls, but there are no details on insulation. External walls constructed pre-1994 are assumed to be
uninsulated unless proven otherwise as detailed in NEAP Survey Guide A4.1. Following the guidance in NEAP
Survey Guide, Section A4.2, the assessor uses “Help with inference procedures” to select the following
uninsulated wall:

U-value 1 wimzK Sector |Office v
K 129 kldm2k, Building Rea Comp.  |no date, insulated W
Mate that thiz value was called Cm General D escription |Eavit_l,l wall, bricks/blocks »

it prexvious versions

“No date, uninsulated” is chosen. It is assumed that no insulation is present.

Example 2: External wall constructed pre-1994

The building was constructed in 1989 with a brick-wall type construction. The walls are proven to be cavity
walls with insulation, although exact insulation details are not available.

[-value 1 WwWim2K Sectar |I:Iffi|:e »

K 129 kJ/m2K Building Feg Comp.  |no date, insulated W

Mote that thig value was called Cm

General Description  |Cavity wall, bricks/blocks nt
in presvious versions

“No date, insulated” is chosen as it is known the walls have some insulation but no specific details.

Example 3: Internal floor connected to unheated adjoining space of a storeroom below.

General  Azsigned

M ame |Floar

Generally uzed in floors that connect the zone to; |L|n|:|:|nditi|:|ned adjoining space e

What would you like to do? Constructions from the Library

¢ Impart one from the library Cateqgary |Internal floor or intermal ceiling o

i~ Help with Inference procedures

Library |Intermediate floor [Floor zide, timber] "
" Introduce my own values

Floor connects to unheated space rather than external ground ( basement, store room, etc).

Note that using the library, the choices for the internal floor are “Intermediate floor (floor side, timber)” and
“Internal concrete floor (with conditioned space below)”. Select the element that best matches the
construction type observed on site. Review Section 8 of the NEAP Survey Guide to confirm which of
“Unconditioned adjoining space” or “UAS - partially conditioned by surrounding spaces” best matches the
store room conditions.

NB Internal floors/internal ceilings are dealt with under the “Constructions for floors tab” as detailed
in the iISBEMie User Guide, Volume 2, ‘Compliance’, Section 3.3.
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4.2 U-values

4.2.1 Age-based U-values

Section A4.1 of the NEAP Survey Guide details the derivation of U-values based on the age of the
building element. A4.2 provides examples, with further examples shown below.

Example 1: Internal elements - “No date, uninsulated”

The internal wall shown below may or may not be insulated. It cannot be determined on site if it is
insulated and no relevant documentary evidence is available.

Internal wall in a modern office, construction details unknown

In the absence of information available on site, or any supporting documentation, it must be assumed
that insulation is not present. Appendix 4.1 of the NEAP Survey Guide advises: “For internal elements,
irrespective of the adjoining condition, select ‘No date — Uninsulated’ irrespective of the age of the
building, unless able to demonstrate that insulation is present.”

The internal walls for Example 1 are entered as shown below. Note that the selection shown for Library
will produce the same values.

Ll-+value 1.74 w2k Sectar |foice w
K 1.7 kJim2k Building Feg Camnp. |n.:. date, uninsulated w
Mate that thiz value wasz called Cra General Description |F'artitiu:un wall e
in previous Yersions

This guidance applies to all internal elements and not just wall elements. If the element is connecting
to an unheated space, review Section 8 of the NEAP Survey Guide to confirm which of “Unconditioned
adjoining space” or “UAS - partially conditioned by surrounding spaces” best matches the adjoining
conditions.

Note: The example above shows the entries for lightweight walls. If the walls were determined to be
of block construction the entries below will apply. A BER assessment often requires both types.
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-value 11 WWim2K Sector |Oﬁic:e ~
K. 180 kJ/mek Building Reg Comp.  |no date, insulated v
Mote that this value was called Cm General Description |SDIid hrick or block wall an in-situ concrete
IN previous versions

Example 2: External elements - “No date, uninsulated”

The building shown below was built in 1974. The owner said that the roof was insulated in 1995 during
renovation works and can remember that 25 mm thick of polystyrene was added. The owner has no
documents related to the roof’s renewal works.

The Assessor has adhered to Section 2 of the NEAP Survey Guide and requested information from the
client prior to carrying out the BER assessment. In addition, following a site inspection, the BER assessor

still cannot source documentary evidence to prove that insulation was added to the roof and, as it is
hidden within the construction, it cannot be verified on site either.
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1974-built retail unit

With reference to the table in Appendix A4.1 of the NEAP Survey Guide, the entry “No date,
uninsulated” is chosen for the roof. This is because there is no visible or documentary evidence to allow
the inclusion of insulation to the roof element. The roof is entered as shown below.

-value 23 Wm2K Sectar |Retail w

K 12 kl/m2K Building Feg Comp.  |no date, uninsulated a
Maote that thiz value was called Cm General Description  |Flat roofs Asphalt (or chippings on asphalt]

in previous versions

“No date, uninsulated” also applies to the original walls, floor and door elements as there is no evidence
to support the presence of insulation. Glazing is assessed as seen and/or measured on site.
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Example 3: External elements - “Pre-1991” age band

The building shown below was built in the 1980s and renovated in the 2000s. However, there is no
documentary evidence to support the actual year of the 2000s’ renovation. It is immediately apparent
from the drill holes that all cavity walls of the building were filled at some point. The client does not
know what sort of insulation was added to the cavities or the width of the cavity. Refer to the Section
3.2 above for guidance on the documentary evidence required to determine the age of a building.

1980s-built offices

With reference to the table in Appendix A4.1 of the NEAP Survey Guide, the entry “No date, insulated”
is chosen for the exterior walls. Although the building was built before 1994, there is visible evidence
to support the inclusion of insulation in the external wall elements. The walls are entered as shown
below.

U-alue 1 wim2E Sector |Office W

K 129 kJ/mzE Building Fieg Comp.  |no date, insulated w
Mate that thiz value was called Cm General Description | Cavity wall, bricks/blocks "

in previoLs versions

Even though the assessor does not know the quality or quantity of insulation in the walls, “No date,
insulated” walls are selected since this option assumes that some insulation is present.

If the attic is found to be insulated, but insulation details cannot be determined, then “No date,
insulated” is used for the roof element as well.

In this particular example, the BER assessor cannot determine if the ground floors were ever insulated
during renovations. The ground floor is therefore entered as “No date uninsulated” like Example 2
above. The internal elements are entered as “No date uninsulated” unless site inspection or
documentary evidence proves otherwise.
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4.2.2 U-value calculations and sourcing thermal conductivity (l)

This section demonstrates U-value calculations, focusing on sources used for thermal conductivity
values in each case. Material types/thicknesses are shown as well as the U-value calculation entries
in each case. The relevant U-value calculation standards are also displayed in each calculation.

Where there is adequate documentary evidence to support a non-default U-value, a non-default K,
value must also be used based on the make-up of the construction. The K, value is calculated in

compliance with CEN standard: EN 13790 using the method in Section 3.3.1 of How To Use iSBEMie
(Volume 2).

Example 1: Timber frame wall U-value calculation

Source TGD L

';‘,{ 102 mm brick outer leaf
_d:ﬁ -

fyf fC:wity {minimurm 50 mm)
e
S‘Ff ! Sheathing ply
=~ _; : 150 mm insulating mategial
a é,:i-“ between studs (thermal
# conductivity 0.04 W/mK)
g ‘_ﬁ:} Vapour control layer
- r: «t— |3 mm plasterboard
&
&4 ——-4| HEAT FLOW
- ﬁ::::.

I

Insulation product name anonymised in
this example

Material thicknesses from as-
built drawings
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(Example 1 contd.)

Wall Type
|T|rn|3-:—r framed - insulation between studs _'l
- Wall construction [inside to outside)
§' Layer | Description | d [mm) | 0. layer |i. bridge | fraction l R layer |H bridge
@ Rsi 013
I~ |1 Plasterboard:lambda TGD table a1 13 0.25 0.052
2 “apour control layer
K wool/studs [wool lambda from cert] 150 0040 013 015 3750 1.154
|4 ply: lambda TGD Table A1 12 0130 0.032
I |5 Cavity unventilated 50 R0O180 0180
[~ |6 -»|Brick: lambda TGD Table A1| 102 0.770 0132
Rse 004
Total thickness: 327 mm  Resistance (upper/lpwer limit] 3.591 / 3.431
Air gaps 2l

In layer number |3_

Comection level: ¢ 0

"1 Sources for Lambda are shoyn
2 here (Thermal Conductivity).
Al = 0.0073
U =0.29 [0.292) 1.5. EN IS0 6946

|

The Fraction is defaulted from BRE 443
Timber Lambda from Table A1 TGD L. Timber

Refer to NEAP Survey Guide
Appendix A4.10 for an example of
r:' Introduce m:':,-" owhNalues Non'Default Km Value Ca|Cu|ati0n

/

L-value 029 ‘Wim?2

'I{m I B kdfmzk

Mote that this walue was called Cm
in presious wersions
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Example 2: Floor U-value calculation: concrete over insulation

| 50 mm dense concrete

| 00mm thermal insulation
(thermal conductivity 0.035
WimK)

\

Material thicknesses from as-built drawings.

Insulation product name anonymised in this example
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(Example 2 contd.)

Floor Type

Ground-related data

Slab-or-ground floor

3
|Defaut = | ]
L ground IE.D

Ase |EI 04

_-I Exposed perimeter: |23.25 m

63.438 nf

|3I]J mim

Floor area:

W all thickness:

‘ﬂ Floor construction [top to bottom)

E Layer | Description Id [rrirn) | ’ Iq/et |?. btidge] fraction | A layper IFI bridge
& Risi 017

[~ |1 -»|Concrete. Lambda TGD Table &1 150 0.075

|2 Insulation. Lambdg &grement cert | 100 0.035 2.857

Taotal thickness: 250 mm  Fesistance [upper/lower limit) 3.102 /3,102

Conductivity sources

Edge insulation

2l

Perimeter/area
measured on site

O (romn)  dn () i AW
Horizontal:  width: |0 |0 0040 0.000
Verticak  depth: |0 |0 0040 0.000
Al =0.0000 overal:  0.000

U =0.22 [0.220]

I.5. EN 150 6946, 1.5. EN ISD 13370

NB Retain evidence supporting calculation (e.g. thickness,
type, conductivity, caIcuIation)

i Introduce my\own values
Refer to NEAP Survey Guide
Uﬂ.f?lue 0.22 Wim2K . — Appendix A4.10 for an example of
—1 Non-Default K, Value calculation
K, | 200 %mZe | "
Tick it the U-value is corrected W @ Perimeter/area included in 1SO
. ! —

13370 compliant calculation
means that the U value has been
corrected, tick the box.
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In all cases, adjoining buildings are assessed in accordance with the guidance in Appendix 8

of the NEAP Survey Guide.

The examples below show a retail outlet with apartments overhead, followed by a gym adjoining a

warehouse/storage building.

Example 1: Retail with apartments overhead
The building below consists of a retail unit with apartments
overhead. The apartments are assessed using the DEAP
Methodology while the retail section is assessed using iSBEMie.

e

Retail unit with apartments overhead

>

The ceiling of the retail unit is entered as connecting to a
conditioned adjoining space. The matrix below from the NEAP
Guide shows that domestic accommodation is considered
conditioned.

pp U2 —

e m | M
: "FirstFloor Apartments -
\_I : . -I_.v_.n ..:._’.__-’_I___

t o

Second Floor Apartments |

L

!

Survey

Matrix from NEAP Survey Guide

- CAS - Conditicned Adjaining Space |

- Unconditioned Adjeining Space/ 5trongly Ventilated Space

Adjoining Building

Others —Passenger Terminals
Community/Daycare Centre
Primary Health Care Building
Residential Institutions
Restaurant and Cafes/Drinking
Establishments and Hot Food
Libraries Museums and Galleries
Offices and Workshop businesses

Residential spaces

Building in BER Assessment

Others — Passenger Terminals
Community/Daycare Centre

Primary Health Care Building

Residential Institutions

Restaurant and Cafes/Drinking
Establishments and Hot Food

Libraries Museumns and Galleries

Offices and Workshop businesses
Residential spaces

Education

Retail and Financial/Professicnal services
General Assembly and Leisure plus Might
Clubs and Theatres

Storage and Distributicn

Others - Car Parks 24 hrs

General Assembly and Leisure plus Night

Retail and Financial/[Professional services
Clubs and Theatres

Others - Car Parks 24 hrs.

Storage and Distribution

Education
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Example 2: Gym/fitness centre adjoining a warehouse/store

The BER is to be carried out on the
gym/fitness centre

The main activity in the left-hand building is
a gym; the main activity of the right-hand
building is storage. Access to the storage
building was not possible.

The two building types under consideration
are “Offices and Workshop Businesses” (the
gym) and “Storage and Distribution” (the
warehouse).

Using the matrix in Example 1 above, the
storage building is defined as an “Unheated
adjoining space” with respect to the gym.

4.4 Windows

This section discusses the approach to windows and the associated use of defaults and non-defaults.
iSBEMie User Guide (Volume 2), Section 3.3, and TGD L outline relevant standards to be detailed in
certified, CE marked or manufacturer’s performance data for windows when using non-defaults.

Refer to the NEAP Survey Guide, Section 7.2, for guidance on what is required for both non-default
and default window entry.

Refer to NEAP Survey Guide, Appendix A4.2, for some examples.
There are several key parameters to be considered for windows in SBEM Project Database entries:

e Forthe U-value, solar transmittance and light transmittance, either use all as non-defaults or
all as defaults for a window. Do not mix defaults and non-defaults for a window.
o U-valueis the heat loss of the window.
o Solar transmittance (T-Solar) is the solar energy transmittance at normal incidence
“gN". This parameter influences heat gains through the window in SBEM.
o Window light transmittance (L-Solar) is the visible solar energy passing through
glazing at normal incidence and is used in daylighting calculations in SBEM.
¢  Window make and model can be taken from the following to help source non-default data:
o As-built drawings/specifications
o receipts/invoices from the installer clearly applicable to the building being assessed
o Glazing stamp (e.g. between panes).
e The approach to choosing the correct default is detailed in NEAP Survey Guide A4.2 and
requires at least:
o Glazing type
o Glazing age
o Frame type.
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4.5 Elements containing voids
In some cases, building elements in the project database contain a void or air space. The following
example illustrates how this is treated in SBEM assessments.

Example
The sketch below shows a top floor zone. The attic space above is not a zone included in the assessment floor
area, it is a void. The spaces either side are not accessible. What “connects to” is assigned in iSBEMie to the
ceiling and the walls adjoining these voids?

The “connects to” is to exterior as indicated by the red arrows. The construction of the wall or the ceiling with
the void includes the airspace as part of the construction. The U-values for these constructions, Ur2 and Uw1,
are calculated including the void and exterior facade.

Constructionz from the Library

|F|at roaf

|Flat roof [IRL) 1931 & 1997 Part L

Sector |Office "
Building Reqg Comp. |1 937 Regulations [Ireland) e
General Description  |Room in roaf v

A “Room in roof” element is available in the iISBEMie database for roof elements.
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5 GEOMETRY

This section discusses the Geometry entries in SBEM, supplementing the guidance in the NEAP
Survey Guide and iSBEMie User Guide. It focuses on measurements, merging and defining zones,
zone height, roofs, walls and openings.

5.1 Defining zones: examples

This section provides examples of zone definition in NEAP assessments. When zoning a building,
follow iSBEMie User Guide (Volume 1), Section 3.3, “How to zone your building” .

Example 1: Cold room

The following photograph and sketch show part of a fast-food outlet. The food preparation area behind
the counter has a free-standing walk-in cold room forming part of the sale. The cold room (zone 5) sits
in a larger room - the food preparation area (zone 4). In this example, the top outer surface of the cold
room does not touch the ceiling of the food preparation room. The food preparation room has a heating
system.

PUBLIC AREA
ZONE 1
FOOD STORE
ZONE 2 FOOD PREPARATION
Z0ned FREEZER
ZONE 5
STAFF WC
ZONE 3

The cold room is zoned separately from the surrounding areas since it has a different zone activity
associated with it, namely cold/chilled storage (zone 5) and food preparation zone 4).

Updated guidance: The zone types of cold or chilled stores are not specifically included as zone types
in the current version of the SBEM. To enter a cold or a chilled store the most appropriate activity type is
“Warehouse storage” or “24x7 Warehouse storage” under the building type “Storage or Distribution”.
Refer to Appendix A2.2 of the NEAP Survey Guide for details on this item.

The refrigeration aspect for this space is a process load since it is designed/provided for the goods and
not for the thermal comfort of the occupants in the space, and is therefore outside the scope of the
energy uses which can be accessed via iSBEMie. As such, this zone should be defined as a “Zones without
HVAC system” in the iSBEMie model.

Zone 4 contains some elements adjoining the cold room, namely the insulated walls and the top outer
surface (entered as an internal floor in zone 4).

From the viewpoint of the zones that surround this zone, the envelopes, which are adjacent to this zone,
should be defined as adjacent to a “conditioned adjoining space”, so that no heat loss is calculated by
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the software from the surrounding zones through them since the envelopes of walk-in fridges are usually
very well insulated.

The height of zone 4 is the height of the zone measured like the convention in the NEAP Survey Guide,
Appendix 6: “Warehouses with unusable space above adjoining zone”. The unusable space between the
top of the cold room and the underside of the ceiling is part of zone 4. All elements of this unusable
space are assigned to zone 4. For example, the short section of wall visible above the cold room is
assigned to zone 4. The plaster ceiling in the space above the cold room is included in zone 4’s full ceiling
element. The high-level floor made by the cold room’s top outer surface is assigned to zone 4.

Example 2: Small zones

The drawing below shows a workshop with a small toilet in the corner. The toilet is 2.9 m? so when
entered in iSBEMie the following warning appears: “Warning: area seems small — are you sure?”

Workshop 170m2
ZONE 1
(Flued forced convector)

Toilet 2.9m2 Offices 16m2
ZONE 3 ZONE 2
(No HVAC) (Fixed Elec heaters)

A

A separate zone must still be created to represent the differing activity of the toilet compared to the
surrounding workshop zone. The message “Warning: area seems small — are you sure?” flags to the
iSBEMie user that the entered zone area is small in case the user has made an error during the area input.
Since the toilet is unheated, the walls to the toilet, as seen from the workshop, are subject to the
guidance in Appendix 8 of the NEAP Survey Guide.

5.2 Merging zones

The examples in this section are based on hotels with many rooms and zones. Hotels tend to have
large numbers of similar-sized and shaped zones, so there is potential to merge zones. As detailed in
iSBEMie User Guide (Volume 1), Section 3.3: “Merge any contiguous areas that are served by the same
HVAC and lighting systems have the same activity within them (e.g. adjacent hotel rooms, offices,
etc.), and have similar access to daylight, unless there is a good reason not to.”

The following sketches are from a hotel assessment. As is common in hotels, there is a repetition of
the room layouts. Some layouts allow scope for more merging of zones than other layouts. In the
examples below, some of the zones have the same lighting and HVAC, while others don't. For these
examples, the allocation of zones is determined by following the zoning rules. Roof lighting arrays
affect zone allocation, but there are none in these examples.

Updated guidance: Version 5.5h of iSBEMie includes a new zone type called en-suite bedroom. This
can allow an en-suite room be entered as a single zone if the zoning rules allow.
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Example 1a: Merging zones

The lighting is NOT the same between the bedrooms and the toilets.
The bedrooms and the toilets have the same underfloor heating system.
The en-suite rooms have supply air into the bedroom and extract in the toilet (ventilation).
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The three bedrooms can be merged into one zone as they are touching (contiguous), have
identical HVAC, lighting, activity, and their daylight aspect is also identical. The bathrooms cannot
be merged into the bedroom zones as they have a different lighting to the bedrooms. Two
bathrooms have been merged as they are contiguous. The third bathroom is not contiguous to
another bathroom, so it must be defined as its own zone.

Zone 1: three bedrooms defined as zone type - en-suite bedroom.
Zone 2: one bathroom defined as zone type - en-suite bedroom.

Zone 3: two bathrooms defined as zone type — en-suite bedroom.

Updated guidance: Using the new zone type, situations like those found in Example 1a above now
have the potential to be entered as one zone as long as the HVAC and lighting are common to the
bedroom area and the toilet area. The inclusion of this zone type in the software does not override
the necessity to follow the zoning rules that are described in iSBEMie User Guide (Volume 1), Section
3.3.

An Example 1b has been included below to show how the new zone type might be used.

Refer also to Appendix 8 of the NEAP Survey Guide for guidance on how to treat the adjacent
conditions of the bedrooms and the en-suite rooms.
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Updated guidance:
Example 1b: Merging zones

e Thelighting is the same LED lighting in the bedrooms and the toilets.
e Each en-suite room is 17 m%
e The bedrooms and the toilets have radiators.
e The toilets are fitted with exhaust fans, but fan power and flow rate are unknown.
e The bedrooms are ventilated by openable windows.
e The connecting walls between bedrooms are a heavy construction.
| NENRERINERY AW
S ZONE TINA ZONE 1 ZONE 1 }\
“, \\;\ \\ \\ 3 \\ ‘\\ \'\:\:\
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If we were to combine the en-suites and the toilets, one exhaust flow rate would be applied to the
combined space. The exhaust flow rates would represent the entire room, so would result in an
incorrect result.

For this example, no details are known about the fans, but Appendix A4.8 of the revised NEAP
Survey Guide gives default exhaust flow rates. The flow rate of 15 I/s is given for showers.

The three showers’ exhaust flow rates are added to give 45 I/s and are then divided by the whole
area of the hatched view above (e.g. 68 m?). This gives a whole room flow rate of 0.66 I/s/m? and
this can be applied to one merged zone.

The three bedrooms and their en-suite bathrooms can be merged into one zone as they are
touching (contiguous), have identical HVAC, lighting, activity, and their access to daylight is also
identical.

The zone type “en-suite bedroom” is applied to the single merged zone 1.

Note: Since the connecting walls between rooms are of heavy construction an additional wall
element should be defined. The area is calculated by adding up the length of wall missing in
each room as if the zones weren’t being merged. If the rooms measure 5.6 m top to bottom,
there will be 4 x 5.6 m of wall length to be multiplied by the height to calculate the missing wall
area of heavy wall. The entered orientation of an internal wall doesn’t matter, but use “same
space” as the connects to. (Refer to Section 3.3.7 of iSBEMie User Guide (Volume 2), ‘Compliance’,
for details.)
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Marme |hezesy wall SB Mutiplier |1
Zone |south wing bedroom i
Type of envelope |Wa|| v

Construction |internal heawy ™

Connects space to ﬂ|8ame space w

Example 2 and 3 below are left mostly unchanged from the previous publication as they contain
useful information on zoning rules and the multiplier function.

Example 2: Merging zones

There are a total of six rooms. All have the same lighting, but the toilets use electric fan heaters,
whereas the bedrooms use a boiler and radiators system. This example shows a more limited
scope for merging, and it is only possible to reduce six zones down to five zones by merging two
bedroomes. It is not possible to merge the zones any further.
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window window window

The bathrooms have a different HVAC to the bedrooms and cannot be merged with bedrooms by
use of the new “en-suite bedroom” zone type. The bathrooms are not contiguous to neighbouring
bathrooms and cannot be merged, so they must be defined separately. Bedroom 1 cannot be
merged with bedrooms 2 and 3, as it has different access to daylight. Bedroom 1 has daylight from
two sides, while the other bedrooms have daylight from one side only.

The zone type “en-suite bedroom” is applied to all five defined zones.
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Please note that the following apply in any case:
Thermal mass

Be aware of the need to account for the thermal mass of the boundary walls between merged
zones. If the walls are of a heavy construction, they must be included as an additional element, or
elements, assigned to the merged zone(s). If the walls are of lightweight construction (e.g. plaster
stud), they may be ignored, subject iSBEMie User Guide (Volume 1), Section 3.3, item 7.

Vertical merging

The question may arise in some cases if merging of vertically stacked zones is an option where
identical layouts exist from floor to floor. Can a stack of three bedrooms, each 3.0 m high be
merged into a single zone circa 9.0 m high? It is not possible to merge zones in this fashion as the
zone area is incorrect and lighting allocation is to a single tall zone rather than to the equivalent
three 3.0 m high zones.

Example 3: Zone multiplier function
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In situations like Example 2 above, there is another option to reduce the number of zones in iISBEMie by
using the multiplier function. The multiplier function, when applied to a whole zone, multiplies envelope
elements, energy uses, etc, within the zone. Use the zone multiplier with caution to avoid errors. The zones
being copied must be fully identical. The zone multiplier value field is found in the zone definition tab for
each zone. This method helps where zone quantity is reaching the limit of iISBEMie capabilities, as it does
not create copies of zone elements.

In Example 3, zone 3 has been multiplied by three, while zone 4 has been multiplied by four. Zone 5 cannot
be included as a copy of zone 3 due to the right-hand wall of zone 5 having both inner and outer elements.
In effect, five zones have been entered instead of up to 10.

You may find that choosing to use the methods employed in Example 1 and Example 3 to reduce the zone
quantity will depend largely upon the layout being a mirror image type layout or an identical type layout.
It is permissible to use a combination of the two methods. Always document merging and zone
multiplication clearly, so that, in the event of an audit, the assessor's methods can be understood by the
auditor and assessor.

In the user’s notes text box the assessor can clarify the method employed as well as helping themselves
understand inputs, particularly in a larger project.

55



NEAP Guidance Document Version 1.0

Ilzer's notes
Mame |Eedru:u3m bype 3 Multiplier 1 West zide rooms mid floor. There are 12,
HWAL spstem |H|:|te| HWwaC v
Building Tvpe |H|:|tEIS w Description of Activity from MCh databaze
Activity |En zuite bedroom - Guest bedroom wnit including bedroom A
and on suite bathroom. Contains a bath
Ares 42 m2 Flr-ta-fi height ’_ andsor shower and uzually a bagin and
e E =5 toilet] W

The screenshot above shows the location of the zone multiplier field and the “User’s notes” text box.
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Appendix 6 of the NEAP Survey Guide provides several examples of zone height conventions for
different buildings and roof types. The following examples supplement those given in the NEAP

Survey Guide.

Example 1: Pitched roof buildings, multiple zones, full height boundaries

These are a combination of some of the examples in
the NEAP Survey Guide.
Zone 1
e Zone 1's height s top of floor to weighted average
height of all walls - h1av. It has a mono-pitched

ceiling.

e Areaofeachzone’s gable wallis the zone’s shaded
area.

e Area of outer wall to zone 1 and zone 3b is h4 x
wall length.

e Area of any inner wall is inner wall height x wall
length.

e U-value of pitched roof (Upr) is from underside of
ceiling to outside roof.

e Zone 1's roof area is the roof width dimension Y1
x building length.

Zones 2, 3a and 3b

e Zone2's heightis top of floor to weighted average
height of all walls — h2av.

e Zone 3a’s height is h4 because the zone does not
have a mono-pitched roof.

e Note: If zone 3a & 3b were a single zone 3, that is
if the dividing wall did not exist, then the zone
height is h4 because the zone does not have a
mono-pitched roof.

h

lav

ZONE 1

hzav

ZONE 2 ZONE 3a ZONE 3b
ZONE 3

Example 1

Example 2: Pitched roof type buildings, multiple zones, partial height boundaries, suspended ceilings

Zones 1 and 2 are like the top floor with pitched roof and

dropped ceiling example in the NEAP Survey Guide.

Suspended ceiling with or without insulation. Void above

the zones not a usable space.

Zone 1

e Zone 1's height is top of floor to underside of

soffit/eaves level h4.
e Area of gable wall is the zone’s shaded area L1 x h4.
e Area of outer wall is h4 x wall length.
e Areaofzone 1'sinner wall is hw1 x wall length.

e U-value of pitched roof (Url) is from underside of

ceiling to outside roof.

e The roof area is the ceiling width L1 x building length.

U

r

1

<l EH1s

|_1 hwl

]

ZONE1 ZONE2
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Example 2: Zone 1

Zone 2
Zone 2's height is top of floor to underside of
soffit/eaves level h4.
Area of inner wall to zone 1 is hw1 x wall length.
Area of inner wall to remainder of building is h4 x wall
length.
Area of gable wall is the zone's shaded area.
U-value of pitched roof (Ur1) is from underside of
ceiling to outside roof.
The roof area is the ceiling width dimension L2 x
building length.

void

h4 hwl L

1 1

ZONE1 ZONE

>l H <

hy

2

Example 2: Zone 2

Example 3: Pitched roof type buildings, multiple zones, with horizontal boundaries

Note: If zone 4 had a mono-pitched roof, the zone height
would be the weighted average height.

Zone 3
Zone 3's height h3 is top of floor to top of floor slab.
Zone 3's area of inner wall is h3 x wall length.
Zone 3's area of outer wall is h3 x wall length.

Zone 4
Zone 4's height is the top floor soffit height — hw(b). It
is not mono-pitched.
Zone 4's area of inner wall is hw(a) x wall length.
Zone 4's area of outer wall is hw(b) x wall length.
Area of zone’s gable wall is the zone’s shaded area.
U-value of pitched roof (Ur) is from underside of
ceiling to outside roof.
The roof area is the roof sloping width dimension Y1
x building length.

l

1

ZONE 4

Example 3
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5.3.1 Global zone height examples

As outlined in the NEAP Survey Guide, a global zone height can be set in iISBEMie under General and
Geometry -> Building Details. The value entered is given as the global or default zone height in each
of the zones. The zone height can be altered, or the global height can be used for respective zones.

Where a zone height differs from the global/default height, select the global button and enter
the actual zone height.

Example: Global zone height
In the building shown below, Z0/01, Z1/01 and Z2/01 have the same height —h1 =3 m.
Z0/02 has a different height - h2 =6 m.

The Global zone height is setat h1 =3 m:
Geometrical detail for the whole Project ?

General & geometry  Global Thermal Eridges

Building infiltration [Global] Building detailz
&+ Use default value 25 m3him2 Zone height [Global] am
i~ Air permeability at 50pa iz g m3hima b aimum number of storeys 3
Building area: 2900 me
Currently total zone area is

Building arientation 2900 m2

Building [clockwize] rotation 0. degees

For each of the zones the global/default height is then h1, as evident in Z0/01:
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Mame |zIZI-IZI1 FLlkiplier 1

HWwaLC system |va: far the example building “
Building Type |foices and Warkzhop bugsinesses e
A chivity |Generic Office &rea i

Fiea B0 m2 Firto-fir height [Gi[ 3 m

Where a zone height differs from the global/default height, the BER assessor selects the global button &and
enters the actual zone height. In this case, Z0/02 has a height of 6 m, therefore, the zone is updated

accordingly:

M ame =002 Multiplier [ 1
HYALC system |H‘ME far the exarnple building i
Building Type |Elffin::es and Workshop bugsinesses e
Activity |Eirculatiu:un area [comdors and stainways] e

Area 43 e Flr-ta-flr height GJ E m

5.3.2 Global air permeability

Like the global zone height above, iSBEMie allows for a global airtightness figure under General and
Geometry -> Building Infiltration (Global). The value entered is given as the global or default
permeability in each of the zones. The permeability can be altered for a zone or the global figure can
be used for respective zones. Where permeability differs from the global/default figure, select the

global button under Geometry -> Zones, and enter the permeability for that zone.

5.4 Roofs and walls

5.4.1 Wall area measurement

For walls, measurement is taken from the inner face of the exterior wall or party wall to the centre of
an internal wall forming the boundary to another zone within the assessment. Refer to iSBEMie User
Guide (Volume 1), Section 3.4, ‘Measurement and Other Conventions'.
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Example 1
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External or party walls bounding adjoining buildings are measured from their inner face. For internal walls representing
zone boundaries, measure to the centre of the wall, shown as CL in the above sketch. Subsequent element area
calculations are the basis for the element area entries in iSBEMie.

ROOF TO EXTERIOR

CEILING VOID CEILING VOID
=4 i -
_ & ZONE 3
SEPARATE TENANCY g
NOT PART OF THIS BER

B s Bl s B L b B L L L L L s L o
H EpdnHoEodnHoEnd nHnEod nlnHod e EnHadc i ndaHet
CEILING VOID CEILING VOID
f=) o
ZONE 2 8 8 ZONE 1

Sectional view of a building

Vertical measurements in zones not on the top floor require the inclusion of the floor slab thickness to the floor above
to be included, as shown in zone 1 and 2 above. For top floor zones, where the ceiling is defined as a roof to the outside,
the measurement is taken to the underside of the slab, as shown in zone 3 above. When there is insufficient proof of the
actual slab thickness (not detailed in drawings for example), a default of 250 mm is used.
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Example 2: Wall area calculation

ZONE 2

8.6m
outside

Zone with non-rectangular wall and a window

The zone is bounded on the left by the exterior and on the right by the adjoining zone. The length of the wall is measure
from the internal face of the outside wall to the centre of the internal wall separating the adjoining zone.

The window area is NOT subtracted from the wall area calculation as iISBEMie does this automatically.
The wall area entered in iSBEMie is calculated as follows:

(4.8 mx 10.5 m) + ((0.5 x 10.5) x (8.6-4.8)) = 70.35 m*

The hatching in the diagram above represents the entered wall area.

Updated guidance: Version 5.5h of iSBEMie has a data entry field for perimeter. Where a wall is rectangular iSBEMie cal
calculate the correct value for the horizontal wall length. This length is used in thermal bridging heat loss calculations.
However, for a non-rectangular wall, such as that shown above, the perimeter value assumed by iSBEMie will need to b
entered manually in the L box, as shown in quick envelope.

Construction Adjacent condition Area L Glazing Disp?
cavity block walls w | | G |Exterior 70.35 10 ||:||:|u|:||e glazed timbeq w |
i |Fwtarimr | e [T

The quick envelope data entry method is being used for the above example wall. If L is not filled in, iSBEMie assumes .
rectangle and calculates a value based on the wall area (70.35 m?) divided by the zone height (4.8 m)

Crientation |S|:|uth -
Envelope Area 7035 mi Ferimeter | 1466 m
[

The calculated value of 14.66 m is visible in the envelope tab. The BER assessor can enter the correct value for L (10.5 m) il
the L field in the quick envelope tab either while inputting the data in the first instance or by overwriting the value in th
envelope tab after the element has been created.
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Qrientation |S|:|uth v
Envelope Area 7035 me Ferimeter 105 m
—

5.4.2 Roof area measurement

iSBEMie User Guide (Volume 1), Section 3.4, states: “Areas of floor, ceilings, and flat roofs are
calculated in the same manner as the zone area. Area for an exposed pitched roof (i.e. without an
internal horizontal ceiling) will be the inner surface area of the roof.”

Example: A zone with a sloped roof
The sketch below shows a cross-section of a building. The width of the building is 23.5 m, as shown, and the
depth is 40 m. The heights of the building are also shown. The roof pitch is eight degrees.

\ ,

wio's
w96

23.5m

63




NEAP Guidance Document Version 1.0

Sketch of warehouse building - 23.5 m wide and 40 m long

The roof inner surface area is calculated as 948.7 m? (based on the hypotenuse as the sloping roof x 40 m depth.
Multiply this by two to account for both sloping sections).

The floor area is 940 m2. The area of 948.7 m? is entered in the roof area field as shown below:

M ame |2'I A ultiplier 1
Zone |z1/01 w
Type of envelope  |Roof v Pitch g
Constction |Fh:u:uf far the example building 5

Connects space to [E |EHte.ri|:|r

Orientatian \Harizantal e
Envelope &rea J48 7 me
r ;

Updated guidance: In Version 5.5h of iSBEMie the actual pitch angle is entered where previously there was a
tick box for flat roofs. The previous guidance where a roof element with a pitch greater than 70 degrees is
entered as a wall remains unchanged. Refer to Table 4 in iSBEMie User Guide (Volume 1), Section 3.3, for further
information.

5.5 Windows and doors

5.5.1 Window areas and door areas

The area of an external window or a door is not subtracted from the wall element in NEAP
assessments. iSBEMie automatically subtracts the window or door area from the wall area. As per
iSBEMie User Guide (Volume 2), Section 3.4.5.5, if an entered window or door area exceeds the area
of the wall element to which it is applied, SBEM automatically increases the wall area to match that
of the window/door areas. This leads to an inaccurate rating as the next example illustrates.
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Example: Opening area relative to wall area
Many industrial and commercial units have block wall at
lower level and prefabricated panel walls above this.
Each side with this construction type has two wall
elements.

Where a large vehicle-access door is present in such a
building the correct way to enter the door is as two
doors, each representing the area occupied by the
section of door in each section of wall. If the whole
vehicle-access door was applied to wall Z0/01/NW, its
area might exceed the area of the wall itself. iISBEMie
would thenincrease the wall area to that of the door. This
results in this zone having more external element area
than it actually exists. This increases heat loss from the
zone, resulting in a poorer BER.

5.5.2 Rooflight areas

In some cases, the area ratio for rooflights is erroneously omitted. From iSBEMie User Guide (Volume
2), Section 3.4.5.7: “Area ratio covered is the ratio of the roof area covered by an array of rooflights to
the total area of the rooflight glazing. This parameter is active only if the envelope to which this
window belongs has been defined as a roof, i.e. the window is in fact a rooflight.”

The area ratio is used to define an area of roof considered to be covered by rooflights and so it assists

SBEM with automatic zoning according to daylight levels.
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left as the default value of 1.0.

The roof area covered by the
rooflights shown in broken line is 28
m?Z. The rooflight area is 12 m?. The
area ratio is 2.33. When this is
entered, the rating changes to B1 =
0.6 as the lighting load is reduced.
This is because an area of the
warehouse is well lit by incoming
light from the roof lights array rather
than the area lit by the rooflights
localised in one smaller area.

Example 1: Rooflight area ratio

A modern warehouse sales building with T-5 lighting and dimming achieves a BER of B1 = 0.64 with an area ratio

13.0m <
by
g
=]
a I | - E . - Em . g
|
N
s )
1.0m

Example 2: Rooflight area calculation

Occasionally rooflights or skylights are omitted in error.
Always remember to look for rooflights during BER
assessments. Where elements are inaccessible due to height,
use other measurable features on site to determine their
areas. Document the methodology in case of a future audit.

5.5.3 Blocked up windows

In some cases, windows may be blocked up on site. There can be several reasons for this, as
illustrated in the following examples. If assessors encounter a situation for which they are unsure of
the correct approach, contact the BER Helpdesk for assistance.

Example 1: Advertising adhesive film on windows

The windows of this unit have had an adhesive film
attached to advertise its potential for lease/sale. With
reference to Window U-value, T-Solar and L-Solar in
Section 7.2 of the NEAP Survey Guide, such films are
ignored. The windows are entered in SBEM as if the

film were not present.
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Example 2: Windows boarded up

The windows of this building have been blocked up to prevent
unauthorised access. In this situation, the window is entered as
found and the plywood ignored. The reasoning is that this is a
temporary measure and not part of the building fabric.

Example 3: Windows slabbed over with
plasterboard

The windows of this building have been covered over
with plasterboard. In this situation, the windows are
ignored since substantial work is required to reinstate
them. The plasterboard construction is included in the
assessment as another type of wall element.

5.5.4 Window orientation

For some buildings, particularly buildings with a large amount of glazing, the orientation can result
in a significant change to the BER. Always recheck the building’s orientation before commencing
entering the building into the software. Always double-check site notes against maps or other
independent information sources.

Itis possible to amend an incorrectly orientated building without having to re-enter all the geometry.
iSBEMie User Guide (Volume 2), Section 3.4.2, describes this procedure. It is, however, better to enter
the correct orientation from the start since altering the orientation in iISBEMie can be confusing.

5.6 Checking inputs
Assessors may wish to gain a quick overview of wall areas, U-values and orientations entered in
SBEM. The data reflection report produced by SBEM is useful for checking the geometry entries.

The data reflection report can be accessed from the ratings page in iSBEMie on the rightmost sub-
tab, supporting documents or in the project file folder for all other approved software. The file name
will be projectname_dr.pdf.
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Building Energy Rating

Republic of Ireland: Building Energy Rating

BER  Graphicrating Fecommendation: BER &udit  Calculation Logs  Calculation Errors Supporting Documents

PDF and [optionally] HTM output documents from SBEM calculation

SBEM Outputs (pdf]

D ata Reflection - Actual Building [pdf)

| 21 Mainstreet_not.sim

E@ 21 Mainstreet_not_sim.csv
Mj}l'l Mainstreet.sim

!@IE'I Mainstreet_dr.csv

21 Mainstreet_dr.pdf
| 21 Mainstreet_not.bd|

| 21 Mainstreet noterr

In some cases, the zero key is pressed instead of the decimal point key. The example below shows
the difference for a wall element changed from the correct value of 36.13 m? to 3613 m?.

Energy Performance

Primary Energy  ———————— —C0O2
kb 2y Band BER kgCO2im2pr Indicator
==

1

Actual |4534_?1| | | F ||235
| |

Mational |1545_n4 | | B3

=z

Energy Perormance

Frimary Energy ——+———— —CO2

Kih g2 e Band EBER kgCO2/m 2 Indicator
Actual [sorad | [ce |[1e3 || [ 1nzss |
MNational [ 4677 | [B8 [ 1 | [ 9186 ]

Errors of this magnitude are spotted on the ratings page where the building’s energy consumption
in kWh/m?/yr and the kCO2/m?*yr figure become unusually large. The change to the BER is
unpredictable and depends on whether the relevant element is a wall, floor, roof, ceiling, etc. It is
good practice to also check inputs, using the record button at the bottom of the screen prior to
publishing. The missing decimal point is spotted as the records are scrolled using the arrows.

It can also be spotted on a data reflection report.
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Construction |E><TEHNALWALLS| v

Connects space ta |G |Exteri|:|r

Cirientation |S|:|uth -

Envelope Area IE1T me Ferirmeter 111169 m
=

The above screenshot from part of a data reflection report shows a correct zone area of 162.25 m? at the top
of the page. The element areas appear below. The floor element entered incorrectly can be spotted.

Envelopes

(Multiplier) Name (1) Z1/01 SHOP/s (1) Z1/01 SHOP/e (1) Z1/01 SHOP/n (1) 21101 SHOP/c
Type Wall Wall Wall Flat roof

Area [m2] 3613 26.9 58

Onentation =ouum East Nortl Horizontal

Adjacent space Exterior Exterior Exterior Exterior

Construction name  |EXTERNAL WALLS EXTERNAL WALLS EXTERNAL WALLS HORIZONTAL CEILING
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6 BUILDING SERVICES

When identifying HVAC systems, the following flow chart is useful to identify the system type.

Heating Only
OR
Heating & Cooling?

Heating &
Cooling

A4

Local Cooling Coil
OR
Central Cooling Coil?

Local

Choose from Splits,
Fan Coils,
Single Room Cooling
Water Loop HP

Heating

Part of AHU

L

Local Heat Source
OR
Central Heat Source?

ocal

Choose from systems
with Central in title

Choose from systems
WITHOUT
Central intitle

Constant Volume
Systems

NO

Additional
Equipment at
ornear grilles?

Remainder of
Systems on List

NO

Isit

Variable AirVolume?

YES

Choose from
VAV Systems

Figure 1: Flow chart to identify HVAC system type
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6.1 Identifying HVAC systems: heating only

SBEM provides a wide range of HVAC system types to choose from. Some provide heating only, some
provide cooling also, some are centralised, some are room heaters, etc. This section shows a range
of heating-only systems, including photographs and common characteristics.

Central heating uzing water; radiators Heating
Central heating uzing water, convectors Heating
| Central heating uzing water; floor heating Heating
Central heating uzing ar diztnibution Heating
Other local room heater - fanned Heating
Other local room heater - unfanned Heating
Uriflued radiant heater Heating
Flued radiant heater Heating
| Multiburner radiant heaters Heating
Flued forced-convechion air heaters Heating
Unflued forced-convection ar heaters Heating

Figure 2: List of HVAC system types — heating only

After the system is identified, the assessor must select the correct heat source and cooling sources.

Heat sources are shown as follows:

Heating system

.

Heat source

LTHW boder

Fuel type M T Hw

HTHW boiler

Cooling system Room heater

Generator type District heating

Direct or storage electnc heater

Heat pump [gas/od} ar source
Heat pump (gas/od) ground or water source

Heat pump [electnc) ar source
Heat pump [electncl ground or water source

Figure 3: Heat sources

Heat source options vary depending on system choice. Some systems have fewer choices than

others. All choices are shown above.
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6.1.1 Central heating using water radiators

Central heating indicates a central heat source (e.g. boiler, heat pump) as opposed to a local heat

source (e.g. room heaters). Examples are shown below.

Example: Water-fed radiant panels

e Enter as “central heating using
water radiators”

Example: Radiators with fan

assistance

e Enter as “central heating
using water convectors”

Example: Convector

e Hotwater fedto a coil, and heat is blown into the space
by a fan.

e Typically found in high-roofed buildings.

e There may also be destratification fans in the space to
help distribute heat.

e Enter as “central heating using water convectors”.

Destratification fans do NOT provide heating and are not
entered under HVAC systems. However, destratification fans are
included under Zones/HVAC, HWS and Lighting Systems/HVAC
system parameters where “Are there destratification fans in the
zone?” is to be ticked.
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6.1.2 Central heating using air distribution

Central heating using air distribution has, as a minimum, a heat source and ductwork with outlets to
distribute air around the building. Examples are shown below.

Example 1: Central heating using air distribution

= l=tn n———

g

R

ol p———

In this case:
e This building had two main ducts for supply (shown) and return air (not shown).
o Air flows from outside left to right.
e Thereis no pipework, but there are electric cables.
e The supply air is heated by an electric heating element.

To enter in iSBEMie:

Select “Central heating using air distribution” with the heat source as “Direct or storage electric
heater”.

The return air duct, not shown, is accounted for already in this type of system and so is not entered
separately.

There is no heat recovery in this example.

Note: Cooling system fields are not accessible as this selection is a heating-only system.

If the fan could run with the heater off with the building cooled by the outside air temperature, this
is not classified as mechanical cooling.

IHacnrd selector Warehouse heating v | e ” EN H CT ]

General | Heating | Cosling | Systerm Adjustment | Metering Provision  System Controls | Zone Surmrmary

Name \Warehouse heating

Type Central heating using air distribution v

Heating spstem Yentilation

Heat source i'ﬁi_-rn_a_i't“c_Ti'tu_rag_e_Elecﬁic hgati s ? Heat recovery

Fuel type |Grid Supplied Electricity v Mo heat recoven| hdl

[ Tick if this system also uses CHP Do you know the Heat Bec. seaconal efficiency?

Cooling system
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Example 2: Central heating using air distribution

In this case:

e The unit shown is an Air Handling Unit (AHU)
supplying warm air.

e From left to right, air enters from outside and
passes through some filters to remove
airborne particulates.

e The airis heated and discharged to the duct.

e The insulated pipes contain hot water from
boilers.

e The water flow rate is varied by a motorised
control valve to regulate the temperature to
which the air is heated.

e Since the unit is a single storey unit it is
immediately apparent that there is no extract
function built into this unit.

¢ Inthisinstallation, there are separate extract fans to the space. Therefore, there is no heat recovery.

The Building Management
System (BMS) image for this
system is as follows. The
remote  extract  section
(shown at the top of the BMS
image, but not in the
photograph above) has no
connection to the supply
section, thereby ¢ 5 .
demonstrating there is no : — —-—
heat recovery in this
installation.

Temperature

Heating Vahe

To enter in iSBEMie:
o Select “Central heating using air distribution”. The heat source, in this case, is an LTHW boiler.
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e Thereis no heat recovery

e The System Adjustments Rocoud asiector i Handding Units v [(ZF=13 1%
sub-tab allows entry of e, LU S B T Y
non-default values for General | Heating | Cooling | System Adyustment | Metering Provision | System Canirols | Zone S
specific fan power and
duct leakage if these can Name =
be obtained. T |

e The remote extract fan is )
accounted for already in LSSy systom Yeniation
this type of system, and is Heat source [LTHW boie] ¥ Heatrecovey
not entered separately Fuel e Notural Gas e e Zcor

[ Tick if this system akso uses CHP Do you know the H

Example 3: Central heating using air distribution (system with supply and extract)

In this case:

e An AHU with supply and extract fans is usually constructed with the supply and return sections
stacked over each other.

e The heating section is highlighted in red in this example. Heating is by hot water from the boiler room
via the insulated pipe with protective cladding.

o Drain pipe highlighted in green. This suggests that heat recovery is present as condensation is
produced as the moist warm air from inside the building transfers its heat to the cooler, incoming
outside air.

e There is no cooling coil on this AHU.
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This is theBMS screenshot
for this system.

Note the fresh air enters on
the top left and flows
diagonally through the
plate heat exchanger,
exiting bottom right as
warm supply air.

To enter in iSBEMie: Sicictor. =R Rinding Uit No:2 AED] '&] =3
o Like the previous
example, but this time

heat recovery is selected.

ral Heating Cooling | System Adjustment | Metering Provision | System Controls | Zone Summary

. Name ‘i handiing unit No.2 |
* In this case, the heat | . ICorilTsiig v 5 dekaion =
recovery is via a plate
heat exch anger. Heating system Ventilation
Heat source |LTHW boiler v| Heat recovery
Fuel type Natural Gas vl |

[[] Tick if this system also uses CHP

Cooling system

Thesmal e
Run around coil

6.1.3 Heat recovery heat exchanger types

Yentilation

Once heat recovery is identified in a building, the
type of heat recovery heat exchanger must be
identified. This section illustrates heat exchanger
types in heat recovery systems. Look at the

Heat recovery

o heat recovery “

Mo heat recovemn
Flate heat exchanger (R ecuperator)

Control Panel Labels (photos), distribution board Heat-pipes r
labels and symbols on the AHU casing to help Thermal wheel
identify the heat exchanger correctly. Fun around coil '

| Example: A plate heat exchanger
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No moving parts.

Tend to be bulky.

Air flows cross each other without mixing.

Heat exchange via a thin boundary between air
streams.

o The photograph here shows a plate heat
exchanger section of a large AHU which is being
assembled. Note the drip trays with drain pipes.

Example: Heat pipes

o Heat exchange is via refrigerant in special copper pipes.
e A mechanism like some solar panel types.

e Expensive and uncommon.

Example: Thermal (heat) wheel

e Honeycomb wheel (usually aluminium) slowly rotates and is warmed by the air being extracted.
e Warmed section rotates to meet incoming cold air and exchanges heat with it.

o All types of heat exchanger must have filters.

e The heat exchange section is very compact when compared to a plate heat exchanger

Control Panel
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Example: Run around coils

e Sometimes used when the supply and
extract sections of an AHU are remote from
each other.

e The picture is a screenshot of BMS graphic
for an AHU with heat exchange via run
around coils.

e Rather than ducts running between the
supply and extract sections, there are heat
exchange coils with a working fluid used to
exchange the heat. This necessitates a
pump.

o In this case, the extract and supply sections
of the AHU are remote from each other
rather than stacked on top of each other.

e In some cases, the designer may choose to
use a run around coil system where the
sections are stacked on top of each other.

e Follow pipes to determine their function.

6.1.4 Other local room heaters (fanned and unfanned)

Local room heaters do not have a centralised heat source. Heat is generated in the appliance.
Auxiliary energy use is low or zero as water/air are not being pumped/blown around the building.
The examples shown below are unfanned. Enter “fanned” if the appliance has a fan.

Example 1: Electric heater | Example 2: Stoves Example 3: Open fires
(storage or direct acting)

6.1.5 Unflued radiant heaters

These are typically mounted at a high level, and heat surfaces use radiant heat. They are typically
used in tall or poorly insulated/draughty buildings. If they are gas-fired, then combustion products
are released into the space. They may also be fuelled by electricity.

| Examples of unflued radiant heaters |
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6.1.6 Flued and multi-burner radiant heaters

These heaters are flued, so products of combustion are flued out of the building. Gas combustion
heats a glowing tube emitting radiant heat to the space. The tube may be single or wrap around (the
tube wraps around in both examples below).

Example: Single burner gas-fired radiant heater

6.1.7 Forced convection heaters

These have a fuel supply of oil or gas. Combustion takes place within the unit and air is blown into
the space. There may be destratification fans. Where the unit is less than 10kW they can be classed
as “other local room heater - fanned”. If they are at high level, it might be difficult to tell, so choose
“other local room heater — fanned” if in doubt. Unflued appliances must have fresh air intake grilles
to intake 100% fresh air to prevent a build-up of fumes. Unflued appliances should be in well-
ventilated areas.

Example 1: Flue, gas fired Example 2: Unflued gas-fired | Example 3: Flued, oil
unit fired unit
Oil will always be flued.
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6.2 Identifying HVAC systems: heating and cooling systems
This section discusses systems

e . Single-duct Yay Heating and Cooling
providing both heating and Dualduct Vay Heating and Cooling
cooling. Indoor packaged cabinet (444 Heating and Cooling

Fan coil systems Heating and I:l:u:uling
Figure 4: Systems providing heating and Induction system Heating and Cooling

Conztant wolume system (fixed fresh air rate) Heating and Coaling

ling in iSBEMi "
cooling it € Constant volurme system [varable fresh air rate] Heating and Coaling

Multizone [hat deck/cold deck) Heating and Cacling
T erminal reheat [constant volume) Heating and Cooling
Crual duct [constant solume] Heating and Cooling
Chilled celings or pazsive chilled beams and dis Heating and Coaling
ctive chilled bearns Heating and Coaling
ater loop heal pump Heating and Caaling
Split ar rulti-split spstem Heating and Caaling
Single room cooling system Heating and Coolin

6.2.1 Split or multi-split systems

The word Split means that the system is split into two parts. There are indoor unit(s) connected to
outdoor unit or units by lengths of copper pipework (see examples below). Pipework usually consists
of one smaller pipe and one with a larger diameter. Indoor units can be visible in the space or hidden
in a ceiling void. Inspect the ceiling void if it can be done safely. As outlined in the NEAP Survey
Guide: “Accessible ceiling and floor voids must be inspected to determine what equipment,
particularly HVAC equipment, is present. This provides useful information as to the type of HVAC
used in the building. Where possible, photos should be taken to demonstrate the HVAC systems
present.”

If you identify a split or multi-split indoor unit, it is necessary to find the corresponding outdoor
unit(s). A single split system has one outdoor unit for each indoor unit. A multi-split system has more
than one indoor unit connecting to an outdoor unit capable of serving the load of the multiple
indoor units.

¢ Document details from each data plate/sticker.

e Try to find the combination on the ECA / ETL website or on the Eurovent Website.
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e Ifthe indoor/outdoor combination on site cannot be found, contact the
manufacturer/supplier to find suitable test data.

e If the combination of units still cannot be found, defaults are used.

e If plantitems are unclear, then contact the BER Helpdesk for assistance with identification.

Example 1: Ceiling grid mounted Example 2: High level, wall mounted

-

Outdoor units can serve a single indoor unit, or a single outdoor unit can serve multiple indoor units
(multi-split system). The outdoor units shown below are air source heat pumps. They gather and
reject heat from/to the external air.

Example 2: A pair of multi-split outdoor units

Example: Multi-split system with ventilation
This is a common system type.
Site surveying reveals grilles or diffusers are evident, but this still leaves a range of possibilities.
Grilles are the means of distributing the heated and cooled air — some examples are shown below.
A simple test on a working system: if a piece of tissue paper sticks to the grille, it is an extract. Dust patterns
can also help identification.
The following diagrams help identify grille types, etc.
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Ceiling grilles suggest equipment or ductwork
above. Further investigation is required to
identify the system type.

Eggcrate grille: extract

Square diffuser grille supply, sometimes extract.

controllers.

Air-handling unit found outside. This AHU
doesn’t provide any heating or cooling, as there
are no heating or gas pipes to the unit or any
means of rejecting condenser heat. This
particular unit has heat recovery by a heat
wheel.

The multi-split outdoor unit is as follows. There are four units,
each serving a number of indoor units. In this example, they
can both heat and cool the building.
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Simplified system drawing as follows:

CEILNG I.| USED AS RETURN AR PLENM

@%%%%

RETURN AIR puUCT|

—_—

\

SUPPLY

MR DUCT | SUPPLY AIR DucT

-
-
-

L

AR HANDLING UNIT

In iSBEMie: Type is a “split or multi-split system”.

The heat source is “air source heat pump” (fuel
is electricity).

Mame

Type

Heating system

Hea pump (electic] a# source
Giid Supplied Electity.

Heat zource

Fuel type

Cooling system

Heat pump (electic)

Generatar bype

Ventilation is entered separately. Use of non-defaults is
preferable, but evidence is required.

HW'S & Lighting systems | Ventlation | Evhaust | Lighting (General] | Lighting [Controls] © Display Lighting

‘'onal Ventilation Type Does activity requite high pressure diop air treal

(3) Use default from Activity database

) Matural (¥) Mechanical supphy/extract
) Use user vaue (i
0 you know the Supply/Extract SFP? Heat recovery
%) No, use the default 15 Wiks Thermal wheel
T) Yes, SFP for the system is Wil's Do you know the Heat Rec. seazonal efficiency|

(&) No, use the defaul 065

() Yes, Heat Rec. seasonal eff, i

0 demand controled ventiation

Example: Split system with ventilation

[ ]

o In this example, there is a small AHU in the ceiling void. It is under
construction with four ducts yet to be fitted.

e The AHU doesn’t provide any active heating or cooling. There are no
heating or gas pipes to the unit or any means of rejecting heat.

e The unit in this example has a plate heat exchanger for heat recovery (as

is more common in small units such as this).

Can have a system like the previous example serving smaller areas.

An indoor unit in the ceiling void. Note the
drain pipe and the refrigerant pipes.

The outdoor units in this system are single rather than multi-split.
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6.2.2 Fan coil units

Fan coil units may be exposed or concealed in a space. They can look like the indoor split system
units shown previously. When identifying these systems, always try to locate the heating and cooling
sources (outdoor units). If the outdoor unit is a chiller rather than a heat pump, they are classified as
fan coils.

Ceiling grid mounted High level, wall mounted

6.2.3 Single room cooling systems

Example: Single room cooling systems

These systems are like split systems.

Heat-pump-based system (albeit not a split system).

The outdoor and indoor parts are not separated by refrigerant
pipework. Packaged together as one unit.

No ducting.

Packaged systems are common in offices in warm countries,
although may be used to cool server rooms in Ireland.
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6.3 Identifying HVAC systems: Further examples with heating

Example 1: Gas-fired heat pumps

Air source heat pumps use external air as a heat source. Heat is gathered from the air when
heating, and rejected to the air when cooling. The examples shown above were powered by

electricity. In some cases, the compressor is powered by an engine running on gas or oil rather
than electricity.

This photo shows a natural gas-powered multi-split unit.

The units look similar to regular large multi-split outdoor units and are often manufactured by
the same manufacturers that make regular multi-split units. The yellow gas pipes entering the
units identify them as being gas fired. Further evidence will be found by reading the data plate.

- 1-1-
Gas Heat Pump Air Conditioner j
EModel .’ !
WSerial No }; :
EManufacturing Date
HWCountry of origin ;‘;0' i
WPower Source m
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Example 2: Constant volume system - fixed fresh air

These systems have AHUs and central cooling coils. Distribution of air is by ducts and grilles.
Several items must be examined to fully determine the nature of the system. The difference
between these and “Central heating using warm air distribution” is central cooling. The diagram
below is a simplified schematic for constant volume fixed fresh air.

AR A |:IJ|[
SYMBOLS USED
(| SUPPLY OR RETURN FAN
\v' _\i'l\_> |—ﬁ_‘
< 7
. -
X HEAT RECOVERY
P ! ('v"—l ;\4
|6 HeATING coL OPTIONAL HEAT RECOVER! — - @
: CODLING COIL SFPALE
[ HEATING ol
o SUPPLY & RETURN FA
~| COOLING COIL
_o— DAMPER RILLES AND DUCT

The volume of air is constant.
Fixed fresh air means a fixed volume of outside air.
Not an efficient system as the incoming volume of outside air is not varied.

Return ductwork may be much less extensive than supply air ductwork if return air travels
through ceiling plenumes.

Example 3: Constant volume system - variable fresh air
In this case, the volume of air is constant, but the mixing section will reduce the quantity of
incoming fresh air by recirculation of conditioned air. These are typically more efficient than fixed
fresh air systems as less conditioning of fresh air is required. The diagram below is a simplified
schematic for constant volume variable fresh air.

AR HANDLING  UNIT

ol
SUPPLY & RETURN FANS %
_| —r>

e AHU must have a cooling coil.

e Mixing box section is bulky and three damper actuators may be visible.
o Look at BMS graphics if available.
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Example 4: Terminal reheat - constant volume
In this case, the volume of air is constant and delivers air at temperature to cool. Zones requiring
heating will reheat the air locally. This can be very inefficient as air may be cooled and then
reheated. Reheat is usually by hot water, but sometimes by electricity.

=i ERMN [
- — '—.-i_(v}— : =
S -._i —Ay SPA
SN +
e : |—'_‘\ HEATING CO
HEAT RECOVERn ’ A
Simplified schematic diagram o _\,.\_;-'- DAL

Reheating is near outlets (without VAV - variable air volume).
Look at BMS graphics if available.

Water-based reheat coil is shown on left-hand side below.
Electrical reheat coil is shown on the right-hand side below.

Example 5: Single duct variable air volume (VAV)
For these devices, the supply air volume is varied to suit conditions in a space, so fan energy is reduced.
Unnecessary conditioning of extra air volumes is also minimised.

AR HANDLING UNIT
VARIABLE SPEED
[l s
A > - 2
T % ot | 1
P P —/>"EPACE
Py - | v ra | !
7 —% o T LAV &
VARIABLE SPEED VAV UNITS
MIXING BOX & DAMPERS el
OFTIONAL HEAT RECOVERY ] .
COOLING COIL e | = SPACE
HEATING COIL |®
DPTIONAL HEATING COIL
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e AHU has central cooling.

e Obtain details from VAV box to verify its
functionality.

e AHU fan usually has variable speed.

e Look at BMS front end graphics.

Example 6: Dual duct variable air volume
Like the previous example. The VAV units are served by both warm and chilled air. There may be a heating
facility in VAV Box. This has more flexible temperature control but, as it has more ductwork, it is likely to be
more expensive. These are generally not a common system.

Similar to single duct VAV but:

two.

They have two ducts to the VAV box instead of one.

These systems usually have three ducts from the AHU instead of

AR HANDLING UNIT
VARIABLE SPEED
- v { o /T“
3t A # < H .->[“"§|PA-“
NP =W -
1 /N 2
2l P e
VARIABLE SPEED VAV UNITS
MIAING BOX & DAMPERS
OPTIONAL HEAT RECOVERY v ')
COOLING COll v bl
HEATING COIL = SPac
)
OPTIONAL HEATING COIL
Vay UNITS

Example 7: Passive chilled beams or chilled ceilings
In these systems, air is supplied to space as minimum fresh air volume at mid-temperature often via a floor
plenum and floor grilles (displacement system). Additional heat, when needed, can be supplied by a radiator
or similar means. Additional cooling is from the chilled ceiling.
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e Nolocal fans.
e Low air volumes mean fan energy savings and air-conditioning savings
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Example 7: Active chilled beams
In these systems, air is supplied to the space as minimum fresh air volume at mid temperature. Additional
heat can be supplied by a radiator or similar means. Additional cooling is from the chilled ceiling. Air supplied
to active chilled beam induces air from the space to pass through beams. As a result, beams have more

capacity for the same physical size.

AR HANDLING UNIT

6.3.1 Cooling sources examples

Cooling system options become active in iSBEMie when a HVAC system with heating and cooling is
selected. The types of cooling system are chillers and heat pumps.

Cooling system

Eeneratar type

LM 1ofl

Heat pump [elechnc] |
[ Air cocled chiller
“wiater cooled chiller
Remote-condenser chiller
v pi| Heat pump [gas/od)

Heat pump [electnc]

Figure 5: Cooling systems in iSBEMie
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Example 1: Cooling with a DX heat pump
A heat pump coil can be fitted directly to an AHU. These types of
heat pump are often called DX units (direct expansion). There is a
separate condenser unit (outdoor unit). Look for refrigerant pipes
entering the AHU, and locate the outdoor unit when assessing
these systems. The photograph shows copper pipes entering the
AHU.

Example 2: Air cooled chillers
Chillers by definition generate chilled water. Chilled water is fed to the indoor appliances to
provide cooling to the building. The warmed water is then sent back to the chiller to be cooled
again. There are always one or more pumps.

HEAT REJECTED
TO ATMOSPHERE

-

REFRIGERANT
CIRCULT

CHILLER
+
CONDENSOR

N

{A\ CHILLED WATER
—

CIRCUIT
[ L |

COILS IN BUILDING
BUILDING

AHU OR OTHER
DEVICES

Example 3: Remote condenser chillers
In the previous example, the chiller and the condenser unit formed one unit. It is possible that the
condenser might be remotely located from the chiller equipment.
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HEAT REJECTED
TO ATMOSPHERE

/ REMOTE
CONDENSOR
P

B 1

REFRIGERANT f i

CIRCUIT | CHILLER

i

f‘\ CHILLED WATER
b CIRCUIT

[ s |
COILS IN BUILDING
BUILDING

AHU OR OTHER
I_ __DEVICEE J Chiller in plant room
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Example 4: Water cooled chillers
An alternative to air-cooled chillers are water-cooled chillers. There is a second water circuit which
cools the refrigerant via a cooling tower. There will always be two sets of pumps.

HEAT REJECTED
TO ATMOSPHERE

COOLING
TOWER

L. ol

CONDEMSOR WATER
CIRCUTT

REFRIGERANT
CIRCUTLT | CHILLER

CHILLED WATER W
CIRCUIT

GOILS 1N BUILDMNG ; g =l
BUILDING _ e
AHU OR OTHER . -
| DEVICES | ;

ater Cooled Chiller

6.4 No access to plant

Where a plant room is inaccessible on site, for example no access to the boiler house or plant
rooms containing chillers or air handling units, default data must be used. In cases where
there is no plant access, it is not acceptable to confirm the plant using a letter from the client.
The following examples demonstrate a selection of default systems.

Example 1
An assessor has access to the zones in an office building that was constructed in 1970 and is served
by radiators for heating. There is no cooling present. However, the assessor cannot access the
boiler room, but has noted an oil tank outside with pipework connecting the oil tank to the boiler
room. A flue is also present on the roof of the boiler room. Therefore, it can be assumed that the
heating system is oil-fuelled.

In this case, the assessor has enough evidence to demonstrate the system type and source of the
heating, but must use the default for the efficiency of the heat source.

e Type: central heating using water — radiators.

e Heat source: LTHW boiler.

o  Fuel type: oil.

e Heat generator efficiency: 0.65 (default for building’s age).
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Example 2

An assessor has access to the zones in an office building that was constructed in 1985 and is served
by an air-distribution system. The assessor cannot access the boiler room or any plant rooms.
However, a gas meter is present outside the building. The assessor has determined that much of
the building cannot be adequately naturally ventilated, due to the depth of the zones, so cooling
is assumed to be present. In this case, the assessor is unable to determine the type of system or
the sources of heating and cooling.

In this case, the assessor assumes that there is cooling, so the system is selected from the heating
and cooling type system in iSBEMie.

The system “Terminal reheat (constant volume)” is the most conservative.

e Type: terminal reheat (constant volume).
e Heat source: LTHW boiler.

e Fuel type: natural gas.

Heat generator efficiency: 0.65 (default for building’s age).
e Cooling source: air cooled chiller.

e Default the EER and the SEER.

This example is when there is an air-based system but little other information available.

Alternatively, if there were enough information that the HVAC was a split-system, then a “Split” or
“Multi-split system” would be entered with ventilation added by zone. The final system definition
will be dependent on what information is available.

6.5 Inadequate HVAC systems and unheated buildings

Section 3.4.3 of How to Use iSBEMie (Volume 2) states: “If a zone is defined as having no heating or
cooling, i.e. assigned to ‘Zones without HVAC system’, but the activity type selected for the zone is
one which typically requires conditioning (according to the Activity Database), a red exclamation
mark “!I" will appear next to this parameter as a warning to the user, in case this was done in error.”

The flow charts in Appendix 7 of the NEAP Survey Guide are essential when assessing whether
the building has adequate HVAC.

The following gives guidance as to how the various building types are treated:

1) Completed building with installed HVAC system.
i.e. A building where construction has been completed and all HVAC systems have been installed.
2) Completed building with partial/no HVAC system.

e.g. A building where construction has been completed, and where a HVAC system is expected but
has not been completed or installed at the time of the BER assessment.

For these building types, where no HVAC system has been installed or where a HVAC system has
been partially installed, it is expected that a HVAC system is applied to zones which require
conditioning based on the activity type assigned to it, as highlighted by the red exclamation mark
“I" with the exception of toilets and carpark zones.

The following shows how such a building is dealt with in SBEM.
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Updated guidance: Completed building with partial/no HVAC system

The building below represents an existing office building where a HVAC system has been partially
installed/removed. Some zones in the building are heated using a direct-acting electric heaters.
The assessor creates a HVAC system within SBEM called “Heating system 17, to represent the
heaters shown in green in the diagram.

Internal walls are assumed uninsulated as per Appendix A4.1 ‘Project Database’ in the NEAP
Survey Guide, as there is no evidence of insulation.

Corridor zof10 Toilet
L;Erecl__?nnm 5::3:r;gnenm H”;Z'g’fm ZLCDbCEV zofog
Office Office Office Office
The following shows the HVAC system applied to each zone:
Zone HVAC System Reasoning
Zone Heating only electric | This space has the activity “Generic Office Area” applied
Z0/01 resistance to it. Offices would typically require conditioning and

would be continually occupied. Therefore, a HVAC
system must beapplied.

As no HVAC system has been installed, the assessor must
use a default system as per the NEAP Survey Guide A4.3;
there is only electricity to the building, the zone is shallow
and has plenty of window opening, so doesn't require
cooling.

For information: The snippet below shows red
exclamation mark “” produced in iSBEMie when “Zones
without HVAC" is applied to a “Generic Office Area”.

HWaC system ! |Z|:|nes without HYAC system

Zones Z0/ | Heating system 1 Based on the installed system. (The BER Assessor might
02, 03, 04, also merge these zones.)

07,08, 10

Zones Z0/ | Zones without The activity “Store” does not typically require

05, 06 HVAC system conditioning.

Following guidance in Appendix 7 of the NEAP Survey
Guide, the HVAC Assigned to the Store “Zones without
HVAC".

Following guidance in Appendix 8 of the NEAP Survey
Guide, Elements in Offices (walls) adjoining the store
rooms are entered as connecting to: CAS

Zone Zones without The activity “Toilet” does not typically require

Z0/09 HVAC system conditioning.

Following guidance in Appendix 7 of the NEAP Survey
Guide, the HVAC Assigned to the Toilet “Zones without
HVAC".

Following guidance in Appendix 8 of the NEAP Survez
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Guide, Elements (walls) adjoining zone 09 are entered
as connecting to: UAS - partially conditioned adjoining
spaces

3) Completed building with no HVAC system due to high internal loads.
i.e. A building where construction has been completed, and where a HVAC system has not been
installed due to the high internal loads.

For these building types, such as a laundrette, where no heating or cooling has been installed
because of the high internal load from a process within the building.

Updated guidance: Version 5.5h of iSBEMie allows an XML to be produced when all zones are
entered as “Zones without HVAC”. The previous guidance on entering the “Notional Building’s

Heating System” no longer applies.

6.5.1 Further examples of inadequately heated buildings

The following examples demonstrate the use of default heating systems in unheated or
inadequately heated finished buildings. These examples do not apply to shell and core buildings or
unfinished buildings.

Example 1
This is a sketch of a hairdresser’s premises. There
_/\ I 1 is no fuel other than electricity to the building
h ’ and there is no fixed heating system; only
HAIR DRESSER portable plug-in heaters. Zone 1 is “Small Shop

ZONE 1 Unit Sales area - general” zone type and is
(plug in heating only) expected to have heating in the NEAP

methodology as it produces a red “!” in iISBEMie
_/\ /\ /\_ when “Zones without HVAC” is applied.

HWAL spstem ' |2|:unes without HYAC syztem

STAFFWC | PUBLICWC Store
ZONE 2 ZONE 3 ZONE 4
(no HVAC) [(plug in heater) J(no HVAC)

As outlined in the NEAP Survey Guide, Section A7.2, table A7, a default must be selected from
Section A4.3 of the NEAP Survey Guide for this zone. In doing so, the “Zone conditions” and
“Building conditions” in Appendix A4.2 of the NEAP Survey Guide must be read when selecting
the default system. After consideration of “Zone conditions” and “Building conditions,” the default
is: "Heating only electric resistance”.
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The remaining zones are entered as zones
without HVAC. While the unheated toilets
produce a red “!” when “Zones without HVAC”
is applied, they are transient, and so do not
have a default system applied to them as per
the NEAP Survey Guide. The store does not
produce a red “!” when “Zones without HVAC”
is applied, and so it is entered as “Zones
without HVAC". If the toilets or store had a
fixed system, it would be entered as found.

Version 1.0

VA .

HAIR DRESSER
ZONE 1
Default - "Heating only
electric resistance”

ANV ANYAN

STAFF WC } puBLIC WC Store
ZONE 2 ZONE 3 ZONE 4
Zones Zones Zones
without without without
HVAC HVAC HVAC

Example 2:

This is a sketch of a small warehouse. There is
no fuel other than electricity to the building
and there is no HVAC system of any sort in the
building. The warehouse store, zone 1 and the
small store zone 3, will not produce a red “!”
when “Zones without HVAC” is applied, and so
it will have “Zones without HVAC” applied
from NEAP Survey Guide A4.3. The toilet will
produce a red “!”, but is considered transient,
and so this too will have “Zones without
HVAC” applied.

Updated guidance: Version iSBEMie 5.5h

/\

WAREHOUSE STORE
ZOMNE 1
{No HVAC)

LN,

Secure
STAFF WC] store Room
ZONE 2 ZONE 3
{He HVAC)] (No HVAC)

allows production of an XML without need to have a HVAC system in a model. The final model can
be produced with the three zones set with “Zones without HVAC".
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Example 3:

Indoor Shopping Mall
(Warm Air System)

open side

open side

?lplel?I?li?e EEEEIEEEENEEEENEENERERN ENINEEENEENEENEENENg Entrance
=9 |
S| unit Unit 2 unit3 =5 |
3 | [(No HVAC)|  (Split System) (No HVAC) i&
=0

The sketch above shows a shopping mall with three units. Each unit s to be rented separately, and

each needs its own BER Certificate.
These retail units are not transient and are not process heated, so following the NEAP

methodology, a heating system must be applied. It is necessary to determine if these open-sided
zones are indirectly conditioned by adjoining zones, either within the same BER assessment or

adjoining premises (most notably, the main shopping mall).

It is not clear that Unit 1 is indirectly conditioned by the mall. It is open on only one side, therefore
Unit 1 has a default HVAC system from the NEAP Survey Guide A4.3 applied in SBEM.

Unit 2 has its own Split System applied as HVAC in its BER assessment.

Unit 3, is open on two sides to the mall and is clearly operating under the same conditions as the
surrounding mall. The details of the mall’s system will need to be obtained and used as the system

assigned to Unit 3.

Appendix 8 of the NEAP Survey Guide provides detailed guidance on identifying indirectly
conditioned spaces.
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Example 4:
This is a finished building, constructed in the 1900s. All elements are selected as “no date,
uninsulated” as there is no evidence of insulation.
This unit has two zones, namely the main sales area and a store room. There is no heating system.
The unit is not shell and core. Electricity is the only fuel supplied to the unit. There is separate
domestic accommodation above and to the rear of the unit.

/\ : STREET

N
Sales Area General
T ZONE 1
w L8CHOBAT) Adjoining
5 Retail
Store

ZONE 2 (no HVAC)

Adjoining
Domestic

Retail unit, Zone “Small shop unit sales area - general”

Since zone 1 has an activity that produces a red "!”, a default system is selected from Appendix
A4.3 of the NEAP Survey Guide. As per the building condition and zone conditions in the NEAP
Survey Guide Appendix A4.3, the correct system to select is “Heating Only Electrical Resistance”.
zone 2 is a store room and so “Zones without HVAC" is used in zone 2.

Updated guidance: Section 8 of the NEAP Survey Guide was checked to confirm which of
“Unconditioned adjoining space” or “UAS - partially conditioned by surrounding spaces” best
matched the store room conditions for south-facing wall of Zone 1. It was decided that elements
in sale area adjoining the store room were to be defined as: UAS - partially conditioned by
surrounding spaces.

The ceiling of zone 1, as it connects to domestic accommodation above, is defined as connecting
to “Conditioned adjoining space”.

Refer to Appendix 8 on the NEAP Survey Guide for guidance on the conditioning on adjoining
buildings.
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6.6 Indirectly conditioned spaces

Correct identification of a zone being conditioned, or not, can significantly impact the rating. As
outlined in Section 3.3 of How to use iSBEMie (Volume 1): “Zones which are not serviced by a HVAC
system, i.e. have no direct supply of heating or cooling, but are likely to be indirectly conditioned by
the surrounding areas due to the high level of interaction with those spaces”.

Appendix 8 of the NEAP Survey Guide has a flow chart and some examples which will assist with the
adjacency of spaces.

Example: Indirectly conditioned spaces

The single storey building in
the drawings represents an ' : s
existing  office  building
served by a radiator system.

As can be seen zones Z0/01, STORE OFFICE
Z0/02 and Z0/05 are directly '
heated by the radiator 20/04  wo/osyefizo/oei 70/05

system. Zones Z0/03 and
Z0/04 have no direct HVAC
system. There is no partition

between Z0/02 and Z0/03, so ngj;: i(;//zij:]/|=-j
there is movement of air CORRIDOR 20/03

from the heated offices into DA

the corridor, therefore the WELL

corridor is indirectly heated.
Zone Z0/04 is totally

enclosed, so the heated air R

cannot move freely from the OFFICE 20/02

surrounding conditioned 20/01

zones to Z0/04. [ H |]
Less than 50% of the Z0/04's

elements connect to = I ; I ! —

conditioned spaces since
there is a roof overhead, so the store is seen as Unheated Adjoining Space when viewed from
surrounding zones.

The following HVAC system is applied to each zone:

Zone HVAC System applied Reasoning

Z0/01,Z0/02 and | Radiator System Directly heated.

Z0/05

Z0/03 Radiator System Indirectly heated by same system
supplying surrounding zone by movement
of air.

Z0/04 Zones without HVAC Unconditioned and enclosed.

system
Some of the internal surface envelope conditions are as follows:

Element Adjoining Condition Reasoning

Z0/01/ni, Z0/04/si | Conditioned Adjoining The elements are adjacent to Z0/03 which is

and Z0/05/si Space indirectly heated.

Z0/03/si and Conditioned Adjoining The elements are adjacent to Z0/01 and

Z0/03/ni.1 Space Z0/05
respectively which are directly heated.
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Z0/03/ni and Unheated Adjoining The elements are adjacent to unconditioned
Z0/05/wi Space Z0/04 which has less than 50% elements
Connect to surrounding CAS.

6.7 Efficiency

Guidance for HVAC systems efficiency is detailed in Section 3.5.2 of How to use iSBEMie (Volume 2)
and the NEAP Survey Guide, Section 7.11 and Appendix 5.

In iSBEMie, the HVAC Systems-> General tab requires some key entries:

Enter name and type of system. See How to use iSBEMie (Volume 2), Table 7. The basis for
choosing the heating system must be recorded. Plantroom and ceiling void details to be
accompanied by at least one of:
o Photographs of AHUs, ducting, ceiling void equipment, heating/cooling batteries,
fresh air intakes, etc.
o Copies of technical data sheets from Operation & Maintenance (O&M) manuals.
o As-built drawings and specifications.
Evidence for selection of heat source and fuel type from plantroom survey must be
accompanied by at least one of:
o Photographs of heat source plant (e.g. boiler nameplates and manufacturer name).
o Copies of technical data sheets from O&M manuals.
o As-built drawings and specifications.
Similar levels of evidence are required for identifying the presence of the following. See
NEAP Survey Guide, Section 37.11,7.12 and 7.21 for full details:
o CHP plant.
o Cooling system generator.
o Ventilation heat recovery. Heat Recovery efficiency sources as per Section 6.1 of the
NEAP Survey Guide.

Under the HVAC Systems-> heating tab entries for ECA qualification and efficiency are outlined as

follows:

The effective heat generating seasonal efficiency is calculated in compliance with the
NEAP Survey Guide, Appendix 5. Apply credits to Seasonal Boiler Efficiency to derive Effective
Heat Generating Seasonal Efficiency if credits are applicable as per Appendix A5.1 of the
NEAP Survey Guide.

Plantroom evidence, as well as the following, are relevant:
o Photographs of boiler nameplates and manufacturer's data sheets; As-built
drawings and specifications.
o Efficiency is acceptable from sources as per Section 6.1 of the NEAP Survey Guide.
o Copies of technical data sheets from O&M manuals.
If using default efficiency, retain evidence to support reasoning for its use.
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Example 1: Format of efficiency entries

Efficiency is entered as a fraction rather than a percentage. For example, a boiler with effective heat generating
efficiency of 85% is entered as follows:

Do you know the effective heat generating
seasonal efficiency?

{3 Mo, uze default value 0.8

(%) Yes. seazonal efficiency iz | D.B?{

Similarly, a heat pump with effective heat generating seasonal efficiency of 4.0 is entered as 4.0. This guidance
is also applicable to a number of other entries such as hot water system efficiencies. Refer to Section A5.2 of the
NEAP Survey Guide for guidance on conversion of Ecodesign declaration (%) for heat pumps to the form suitable
for entry into NEAP software.

In general, when carrying out BER assessments, review the “Ratings” tab before publishing. Errors can be
identified by comparing the notional values to the actual values as well as looking at the overall rating. For
example, if the building has reasonably ordinary insulation, heating systems, etc, the different energy uses
(heating, cooling, auxiliary, lighting and hot water) are likely to be of the same order of magnitude as the notional
building. Note, however, that the notional building has cooling in conditioned zones regardless of the presence
of a cooling system in the actual building.

In the example below, the user had incorrectly entered heating as a percentage rather than a fraction. The actual
heating demand as calculated (1.68) is several orders of magnitude lower than the notional building heat
demand. This suggests a significant error in the data entered by the assessor (in this case, 85.00 was incorrectly
entered as the heating system efficiency rather than 0.85 as shown above).

Heating ooling Avgriliar Lighting Hat % aker Total
Actual 168 ] 1073 a8.4 nrz 101.53 KWh/m2/yr

Reference 7433 0 481 3391 11226 22573 | kwhim2yr
Mational | 7433 JMEE | 334 | [ 39 112.26 25852 | kwhi/m2/yr

Updated guidance: Version 5.5h software will warn if values are entered incorrectly, but the warning will not
appear until the user clicks out of the efficiency field. Unfortunately, the warning does not extend into the bi-
valent tab.

Always review each sub-tab of iSBEMie, or equivalent software, prior to publication.
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Example 2: Acceptable efficiency evidence from a datasheet
This example shows extracts from a manufacturer datasheet.

e Make/model of boiler detailed in the
¥
AGELE "

datasheet (anonymised in this example).
e CE marked document.
e 100% load efficiency shown.
* 30% load efficiency shown*.
e Boiler Efficiency Directive referenced.

HEATING AID HOT WATER SYSTENS:

Output and Efficiency

Heat input, central heating max. kw 75.0

min kw 170

Heat output, central heating max (80-60°C) kW 735

o . o . oy e . (80- kw 16.7
Tip: When some efficiencies are > 100% it is a clear A

max. (50-30°C) kw 795

indicator that they are NET values and must be

converted to GROSS as per the previous example. Efficency .60°0 o

If unclear whether NET/GROSS, check with Pmin (80-60°0) % 985
supplier/manufacturer. If still unclear, assume Bt (50 30%); 36 1060
they are NET, and convert to GROSS for a T ——

3000 (30°C

conservative approach.

Efficiency class Directive 92/42 EEC

Example 3: Unacceptable efficiency evidence
In this case, the assessor has been provided with a document from boiler supplier/installer showing:
* Building address (anonymised here).
*  Boiler make/model/type.
» Efficiency 98%.
* No identification of full and part load efficiencies.
* No reference to relevant standards/directive.

Project. New Cxtension + -, I —————

Mew Cundensing G0kw Bode: .
ICORW 272 Condenaing BE™ Effiziancy Whrld Superior Boiler

e

Bularced Mue Room Sealed Boller

o Gupply & instal ANKW 1 AG DOlier uperaling at 38% Efficiency complate wil
L aather compansation, outside sensor, Cylinder sensar and MUDMARC ChangH Ll
vilvs, 24V

This boiler will produce watar at the cOMBCT BT alu'e 'O TlHﬂli:IIl"l fiali] iﬁf:;:;:"h;
remaerature based on cutsids weather conditions. The e s d night
eat [ sul radators of undedioor naating wih fire lind sdjustment for Cilry GrV IR

yemperatires. The boiler 1S TR0 with sy oniolf buston for hat water naating and
frost prolBCoon

The assessor should check with the supplier (in writing) to confirm if the required evidence is available in another
document. In the absence of further information, SBEM defaults are used.
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Example 6: Correct entry of SEER and EER for cooling using Eurovent data

In the following example, a split system is proposed for a new office development and the assessor wishes to
obtain acceptable cooling efficiency data for use in SBEM. This example presents some of the means of obtaining
acceptable non-default data. Sections 6.1 and 7 of the NEAP Survey Guide provide further detail on acceptable
sources of data.

Using EcoDesign data:

The Ecodesign data was located and gave a heating efficiency ns» of 185.1%.

Using the formula in the NEAP Survey Guide, Section A5.2, this is converted in SCOP for use in SBEM.
185.1 x2.5/100 = 4.63

Information requirements for air-to-air air conditioners

RXYSC TR + 4 x FXSGQEE2VES

Outdoor side heat exchanger of air conditioner: air

Indoor side heat exchanger of air conditioner: air

Type: compressor driven vapour compression

Driver of compressor: Electric motor

Elément Symbol Value Unité Elément Symbol Value Unité
Rated cooling Prated.c 14.0 kW Seasonal space MNse 303.4 %
capacity cooling energy

efficiency

The same document has cooling data, below:
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Elément Symbal Value Unité The four values are taken and inserted into the formula
— s » found in NEAP Survey Guide section A5.3.
easonal space se . %
coolng onergy | SEER = a(EER100% ) + b(EER75%) + C(EER50%) + d(EER250%)
efficiency
Declared energy efficiency ratio or gas utilisation Where:
efficiency/auxiliary energy factor for part load at given outdoor EER x% is the part load energy efﬁciency ratio at 100%,
¢ t Tj o gngQ
cfperafires 75%, 50% and 25% operating conditions.
Tj=+35°C EER, or 27 a, b, ¢, and d are the load profile weightings.
GUE pin/AEF i
T,=+30°C FER, or 5.0 The values for the office profile are used since this is an office
GUE, i/ AFF development.
TJ- =+25°C EER, or 10.5
GUE pin/AEF i a b < d
Unknown load profile | 0.25 | 025 | 0.25 | 0.25
Tj=+20°C EER, or 199 Office load profile 0.03 | 033 | 041 | 0.23
GUE piy/AEF i

SEER = a(EER100% ) + b(EER75%) + c(EER50%) + d(EER25%)
SEER = 0.03(2.7) + 0.33(5.0) + 0.41(10.5) + 0.23(19.9)
SEER=10.61

Using the Eurovent website
The model is a Variable refrigerant volume Split Unit that is reversible, heating and cooling

o~ Find Your Certified
Eurovent Certita Sk

Please select one product family
and one product type.

Variable refrigerant f x
Air cooled, reversible x
Brand v

Model name [ Certifica

1) Go to the website: https://www.eurovent-certification.com/en/

2) Select the product types.

3) Select the manufacturer and fill in the data.

4) There may be more than one result corresponding to various indoor unit combinations.
5) Select combination to be used.

6) Download the certificate (snips of the SCOP and the four EER values shown below).
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IU Names (Names of combinable Indoor units) 4x FXS

IU Range Names (Range Names of combinable indoor units) FXS(
Before proceeding, check the bottom of the certificate to ensure the indoor units are correct.

nsh 185 %
EERout (Dutdoar Energy Efficiency Ratio) 2.7
|
EERB 5
EERC 10.5
EERD 19.9

7) As shown the Ecodesign example, the values are converted for entry into SBEM.
8) The entriesin SBEM are as follows:
a. Heat Generation Seasonal Efficiency = 4.63

b. EER=27
c. SEER=10.61, in compliance with EN 14511 as referenced in the NEAP Survey Guide.

6.8 Bi-Valent Systems

As per the iSBEMie User Guide (Volume 2), a bi-valent system is used where two or more types of
heat sources provide heating to a zone. The efficiency of the bi-valent system is based on the
respective loads, efficiencies and emission factors.

Updated guidance: There is revised guidance regarding the division of heat to the bi-valent
components. Previously a 50:50 division was always recommended where no information is known,
but now there is a short set of rules published in the revised NEAP Survey Guide and some are

illustrated here.
The following example demonstrates the entry of a bi-valent system consisting of a boiler and split

system into iSBEMie.

Example 1: Bi-valent heating system - gas boiler and air conditioning

A zone is served by a central heating radiator system and air-conditioning split system. The central heating
system is served by a gas-fired boiler with a default efficiency of 81%. It is not known what the sharing of the
annual heating demand is. The air-conditioning split system has a COP of 3.1. The EER is 2.6 and the SEER is 3.6.

The system will be called “bi-valent system in meeting room”.

The bi-valent calculation is integrated into the software. Refer to the end of iSBEMie User Guide (Volume 2),
Section 3.5.2, for additional guidance on its use.
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Fiecord selectar bivalent system in meeting room ~ S ‘ s ‘ = | ®?

General Heating Cooling Systam Adjustment  Metering Frovision  System Controls - Bivvalent Systems  Zone Summary

MName |bivalent system in meeting room
Type |Sp|it or multi-split system w
Heating system Yentilation
Heat source |Heatpump (electic): air source] b
Fuel type |Grid Supplied Electricity ™ |

r
Cooling system

i+ ratio

|Default chiller

r ratio

Far this HVALC system. Wentilation is defined at zone lewvel

Generatar type |Heat pump {electic) v

Updated guidance: With reference to the NEAP Survey Guide, Section A4.2, “bi-valent system defaults”:
Two multi zone systems only: 50% is assigned to each system. To simplify matters, split-systems are
considered as multi-zone system because they can be central systems.

Firstly, the system type split or multi-split is defined as shown above. Selecting split or multi-split is necessary to
allow the cooling aspect to be taken into account.

Heating system

Heat source |Heatpump (electnc): air source »

FozlGee |Grid Supplied Electicity e Do you know the generator's seasonal
heating efficiency?

" Mo, use defaultvalue z

o “'es. seasonal efficiency is 31

|Notinthe ECA list

Next the LTHW boiler heating source values for the “bi-valent system in the meeting room” are entered in the

bi-valent sub-tab.

Record selector bivalent system in meeting room e S o =1

General Heating Coaliffy  System Adjustment  Metering Provision  System Cantrols  Bivvalent S

% Load left for the primary system

50%
Gen. %
Heat Sour Fuel type SESf.
LTHW hofler | |Natural Gas v| 0.81 | /50
Ml 4|
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The system is made bi-valent by populating the “bi-valent” sub-tab.

= The left screenshot shows that this example
Select action or HYALC spstem from the list building has multiple HVAC systems. Be
cating | bivalent system in meeting room S yate careful to select the correct system to make
Electric Storage Heaters in cabins bi-valent.
Radiators only
Server Room 10
Splitz only

In this example it is assumed the boiler-based system accounts for 50% of the load. The default efficiency of 0.81
is used. It can be seen that the primary portion of the system now carries 50% of the load, see text in blue above.

To delete an entry, select the box to the left of the bi-valent entry and press the delete key on your keyboard.

Finally, the cooling source details are entered and the system will be assigned to its zone(s).

eating Cooling  System Adjustment  Metering Provisian  System Cantrals  Bi-valent Systems  Zone Summary
g system
; Do you know the generator seasonal ener
Default chill ¥ g ay
[ttt efficiency ratio (SEER)?
tor type Heat pump (electric) M
: " Mo. use defaultvalue 2
{* “Yes. seasonal EERis: 16
e |Grid Supplied Electricity v

Remember to assign the bi-valent system to the relevant zone(s) after going to all that effort!

Example 2: Bi-valent heating using
radiators and stove

In an area of a public house, there is a
stove and radiators. The radiator-based
system is served by a natural gas-fired
boiler with a seasonal efficiency of 85.5%.
The percentage split of the annual
heating demand between the stove and
the radiator system is unknown.
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A Bi-valent heating system must be created to serve this zone.

Record selectar bivalent system in the old bar area || S« | = | Clie | 7

General Heating Cooling  System Adjustment  Metering Provision  System Controle  Bi-walent Systems  Zone Summary

r ame |I:uiva|ent gyztem in the old bar area

Type |Eentral heating uzing water: radiators] e
Heating system Yentilation
Heat source |LTHW boiler e

Fuel type |Natural Gas w |

Updated guidance: With reference to the NEAP Survey Guide, Section A4.2, ‘Bi-valent system defaults’”:
One multi-zone system and one or more local (single zone) system(s): 80% is assigned to the central system and 20% to the local
system (or equally divided between the local systems).

Firstly, enter the boiler and radiator-based system in the HVAC/General tab. This is because it will be the larger
contributor to the heating demand and also because there is allowance then to enter details, such as variable speed
pumping, and to tick controls measures. These are not accessible to a heating system in the bi-valent section.

Next, go to the bi-valent tab.

Fecord selectar bivalent system in old bar area v Se | = o ]
General Heating Coaling System Adjustment Metering Provision  System Cantrals  Biwvalent Systems 7
% Load left for the primary system 80%
Gen. %%
Heat Source Fueltype SEff.  Load
|R00m heater ~ |Dual Fuel Appliances (Min ~ | 0.7 | 20
al | 2

If the stove was on its own, it would be entered as a “Room heater” in iSBEMie. The default seasonal efficiency for a
“Room heater” in iSBEMie is 0.7 and this is what is used in the bi-valent screen for the seasonal efficiency of the stove.

Important: Ensure the load left for the primary system is correct. Press ENTER after entering 20.
Ensure the “Record selector” at the top is the system you wish to make bi-valent.

Ensure the “Gen. SEff.” Figure is a decimal. The warning that occurs when the efficiency is entered in % form is not
included on the bi-valent tab.

Example 3: Gas boiler and air conditioning
NOT Bi-valent!

A zone is served by a central heating radiator system and air-conditioning split system. The central heating system is
served by a gas-fired boiler with an efficiency of 85.3%.

It is known that only the split-system can cool the space. It has NO HEATING ability. The split system is old and no
reliable data can be obtained.
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The system is not a bi-valent system because a bi-valent system requires two or more heat sources. There is only
one heat source. Guidance on this sort of situation can be found in ISBEMie User Guide (Volume 2), Section 3.5.2, top

of page 69.

Fecord selectar Computer room system o S | s | =" |

General Heating Cooling System Adjustment Metering Prawvision  System Controls  Birvalent Sy

Name \Computer room system

Type |Sp|iturmulti—sp|it gystem ~
Heating system Yentilation
Heat source |LTHW hoiler e

Fuel type |Natura| Gas = ‘

Firstly, the system type Split or Multi-split is defined as shown above. Selecting split or multi-split is necessary to
allow the cooling aspect to be taken into account. Since the heat source is a boiler, LTHW boiler is selected as the
heat source, instead of the more usual “Heat pump (electric): air source” that would normally be used with a split

system.

Record selector ~ Computer room system v 3 ‘ = | oy |

General Heating Cooling Systern Adjustment  Metering Provision  Systern Cantrols  Bi~valent Systems  Zone Summal

Heating system

Heat source |LTHW hoiler ~

el |Natura| Gas e Do you know the generator's seasonal
heating efficiency?
£ Mo, use defaultwalue 0.65

D it lify for UK ECAs?
oes it qualify for s ' “es seasonal efficiency is 853

[MNatin the ECA list e

Next the heating source details are entered in the Heating tab, in this case we have a non-default efficiency 0.853.
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Fecord selector Computer room system e S ‘ = | e | 7

General Heating Cooling  System Adjustment  Metering Provision  System Controls  Bi-valent Systems  Zone Summary

Cooling system

Do you know the generator seasonal energy

Detault chil
R, efficiency ratio (SEER)?

Generator type |Heatpump (electric) i

Fuel type |Grid Supplied Electricity bt

f+ Mo, use default value 2

" “es, seasonal EERis: 2

Does it qualify for UK ECAs?
Do you know the generator nominal energy
| efficiency ratio (EER)?

fo" Mo, use defaultvalue 25
" Yes EERis: 2.5
[ Tick, if this HYALC swystem has mixed mode operation strategy

The cooling source details are entered, both values are defaulted for this example.
Finally, the system will be assigned to the relevant zone(s).

Note: For an existing building where information is minimal, and you are uncertain if a unit is cooling only or heating
and cooling, assume the split system can perform both heating and cooling so Example 1 above will apply.
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Exhaust systems are often found in the following types of zones: kitchens, toilets (particularly toilets
without windows), enclosed store rooms, workshop areas.

Exhaust systems must not be confused with ventilation systems. Exhaust systems extract air only,
whereas ventilation systems have both supply and extract. Ventilation systems must only be entered
where there is clear evidence of a supply, such as a second grille, duct or fan supplying air to the
space by mechanical means. It is unlikely that you will encounter a situation where a zone has both
“Ventilation” (supply and extract) and an “Exhaust” system serving the same space. If you encounter
an unusual situation regarding ventilation and exhaust, contact the BER Helpdesk for assistance.

Documentary evidence to support the inclusion or exclusion of an extract system can be met by one

of the following:

° As-built mechanical drawings marked up showing zones.

° Survey form and photographs.

See section 7.25 of the NEAP Survey Guide for further details.

The exhaust encountered in Examples 1 & 2 below is entered using the “Exhaust” sub-tab.
Updated guidance: A short list of default exhaust flow rates has been provided in Appendix A4.8 of the NEAP Survey Guide.

Fiecord zelectar z0/01

e
| H¥AL, HwS & Lighting systems | Yentilatior]] Exhaust :Jlﬁ'ghting [General

Yentilation flow due to local mechanical exhaust

Iz there Local Mechanical Exhaust in the zone?

W

Example 1
An extract disc to office toilet ceiling. The dust residue
pattern around the disc indicates extract. There is no
supply grille evident in the toilet or in the lobby, so the
system is entered as “Exhaust” only.

There are three toilet appliances in the zone. The zone
is 16 m2 No other details are known about the system.

If an internal toilet is identified on site, then it is likely there
will be an extract fan but only enter exhaust if it exists.

Example 1: Solution
A non-default flow rate value must be calculated by
the assessor, using the guidance in Appendix A4.8 of
the NEAP Survey Guide.
3 x *6l/s divided by 16 m? =1.1251/s/m?

The SFP must be defaulted since there is no data on
the fan.

The fanisin a duct and is remote from the zone, so this
is selected as well.

Note how the calculated value of 1.125 I/s/m?differs
considerably from the initial default value of 5 I/s/m?

Yentilation flow due to local mechanical exhaust

[w |sthere Local Mechanical Exhaustin the zone?

Local mechanical exhaust 112542

Do you know the Exhaust Specific Fan Power?

v Mo, use the default 1.5 Wilis
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*6l/s is taken from the table in Appendix A4.8 of the NEAP
Survey Guide.

Scope of extract system

*" Fan remote fram zane
" Fan within zone

" Fanremote from zone with grease filter

Example 2

The restaurant kitchen in this example has “Exhaust”
only. For this kitchen, the make-up air for the space is
obtained by opening the end outside door, which is
fitted with an insect screen. There is no supply fan,
supply duct, or grilles evident, so the system is
entered as “Exhaust” only. The kitchen is 84 m?in area
and 3.1 m in height. Nothing is known about the
fan(s) make or model.

Example 2: Solution
A non-default flow rate value must be calculated by
the assessor, using the guidance in Appendix A4.8 of
the NEAP Survey Guide.
*40ACH is multiplied by the height 3.1 m and divided
by 3.6 to convert ACH to I/s/m® 40 x 3.1 /3.6 = 344
I/s/m?

The SFP must be defaulted since there is no data on
the fan.

The fan has a grease filter, so this is selected as well.

Note how the calculated value of 34.4 I/s/m? differs
considerably from the initial default value of 5 I/s/m?

*40ACH is taken from the table in Appendix A4.8 of the
NEAP Survey Guide.

Ventilation flow due to local mechanical exhaust
[w |5 there Local Mechanical Exhaust in the zone?

Local mechanical exhaust 34447

Do you know the Exhaust Specific Fan Power?

e Mo, usethe default 15 Wills

" “es, SFPforthe system is: 0 Wilfs

Scope of extract system

{" Fan remote from zone
™ Fanwithin zone

[+ Fanremote from zone with grease filter

6.10 Ventilation systems

Ventilation systems have both supply and extract whereas exhaust systems extract air only.
Ventilation systems must only be entered where there is clear evidence of a supply, such as a second
grille, duct or fan supplying air to the space by mechanical means. It is unlikely that you will
encounter a situation where a zone has both “Ventilation” (supply and extract) and an “Exhaust”
system serving the same space. If you encounter an unusual situation regarding ventilation and
exhaust, contact the BER Helpdesk for assistance.

Documentary evidence to support the inclusion or exclusion of an extract system can be met by one

of the following:

° As built mechanical drawings marked up showing zones.

° Survey form and photographs.
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See section 7.24 of the NEAP Survey Guide for further details.

Example 3
Office with supply and extract grilles.
Enter as “Ventilation”. Since

“Ventilation” includes both Supply and
Extract this means that an “Exhaust”
entry is not used. In this case, the supply
grille is the louvred grille. while the
extract grille is an eggcrate grille.

No other information is known. so
default entries will be accepted.

Example 4
A meeting room in a new office building is to be heated with radiators but fitted with ventilation
and heat recovery. The unit will be speed controlled by a wall controller and a CO2 sensor. A data
sheet for the proposed unit has been provided. The unit can run at four speeds. Full speed data is

shown below.
T";i":"_'il! wldl '_'[Iff sSUre !_':‘._ 12U

Temperature Exchange Efficiency 87
W/(l/s) 1.37
W 190

Sound Pressure Level dB(A] 33
The temperature exchange efficiency is 87%, and this figure is confirmed within the document as
meeting the relevant standard.
The specific fan power of the unit at maximum speed is 1.37W/I/s, but this represents only the unit
rather than the complete ducted system with its pressure drops. SBEM requires the system SFP.
SFP at the design pressure drops should be sought or else commissioning reports should be used.

Zonal Ventilation Type Demand controlled ventilation
£ Matural f= Mechanical supphy/extract |Demand control dependent on gas sensors w
Flow regulation type
|Speed contral e
Do you know the SupplyfExtract SFP?
Heat recovery
fo Mo, use the default 1.5 Wilfs
|Plate heat exchanger (Recuperator) ~
™ “es. SFFforthe system is: Wiflfs [~ Tick ifvariahle heat recovery efficiency
Do you know the Heat Rec. seasonal efficiency?
The default figure of 1.5W/I/s will be used unless | £ Mo, use the default 065 ratio
the system figures are provided. [ “ves. Heat Rec. seasonal eff. is: 0.87) ratio
O SFPis default as we are uncertain if the SFP represents the system or just the unit
© Demand-controlled ventilation is selected based on gas (CO,) sensors.
© The unit responds by varying speed, so speed control is selected.
© The non-default heat recovery efficiency is also entered.
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Note: Ventilation is integral to some of the systems in SBEM. Systems such as central heating
using air distribution, VAV systems, fan coil systems, constant/variable volume systems are all air
based and so the ventilation aspect is brought in once you select them in a zone.

Systems such as boiler and radiators, split systems and any local heating systems can have
ventilation added by the SBEM user if it is present.
When a system is air based and brings in ventilation, the zonal ventilation tab cannot be edited
by the user. Changes to the ventilation are carried out at HVAC level.

6.11 Hot water systems

This article outlines several scenarios and examples supplementing guidance on hot water systems
in the NEAP Survey Guide and iSBEMie User Guide.

6.11.1 Default instantaneous electric water heaters

NEAP Survey Guide, Section A4.4, details the approach when a building has no hot water systems
installed or when the hot water heater cannot be accessed.

6.11.2 Identifying dedicated hot water boiler systems

Dedicated hot water boilers are defined in SBEM as follows: “A heat generator serving a separate hot
water storage unit. It does not provide a space heating service.” The following example
demonstrates when dedicated hot water boiler is applied in a NEAP assessment.

Example: A dedicated hot water boiler system

This schematic shows a system where “Dedicated hot water boiler” is the heat source for a hot
water system. The boiler only serves the hot water storage system. Space heating is served by a
separate boiler.

-1 | Boier [ R o

HOT WATER RETURN
HOT WATER SUPPLY

HWS RETURN
‘ ‘ PUNMP

HWS

1 |BoILER [ Cylinder|

Itis not correct to select “Dedicated hot water boiler” when the boiler also serves the space heating
system, for example, the schematic below. In the case where the boiler is serving both the space
heating and the hot water storage system, select “Same as HVAC".
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’—EF RAD

’—«le»

71| oier [ i

——————
HWS RETURN
PUNP

- HOT WATER RETURN
HOT WATER SUPPLY

6.11.3 Identifying hot water generator types

There are several generator types listed in the iSBEMie HWS tab, outlined as follows:

Saparate
boler

6

A
|

Fusl

Thermal store

Dedicated hot water boiler:

A dedicated hot water boiler as defined in
SBEM as “a heat generator serving a separate
hot water storage unit. It does not provide a
space heating service.”

Standalone water heater:

A standalone water heater as defined by SBEM
as “a unit that combines hot water storage and
a heat generator in a single unit. It does not
provide a space heating service.”

The units can be large, in excess of 500 litres,
or small, down to 7 litres, for under-sink type
heaters. They can be fuelled by electricity or
by combustion within the unit.
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Fuel |

Instantaneous hot water heater

An instantaneous hot water heater as defined
in SBEM is a water heater without storage. The
water heater instantly heats water as it flows
through the generator and does not retain
water internally.

The units can be large, for use in shower
facilities or hotels, or small, for individual taps
at basins. They can be fuelled by electricity or
by combustion within the unit.

Loa

Space
Heating

il

Instantaneous combi

An instantaneous combi heater as defined in
SBEM is a space heating boiler that also
provides domestic water heating with no (or
limited) storage capability.

Compresspr

3" o3

Evaporator

Heat Exchanger

Heat pump (under HWS)

A heat pump can be assigned as the hot water
heater here. Use if the heat pump is supplying
hot water only or if the heat pump is also
supplying space heating.

Where the heat pump is also supplying space
heating there will be different efficiency
figures available for hot water heating and
space heating. Using this entry, also separate
entries for the two efficiency values in SBEM.

Saparats
boller

é

Fusi

Thermal store

« |Hot
Water

Spa

ce
Heating
Loaxl

Same as HVAC system
This option is chosen if the hot water is
provided by an existing HVAC system serving
the space heating load.

If a heat pump is providing space heating as
well as domestic hot water DO NOT use this
option.

Use the option above which will allow a heat
pump efficiency for hot water to be entered
separately from heat pump efficiency for
space heating.
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6.11.4 Assigning hot water systems to zones

HWS systems must be assigned correctly to zones. iSBEMie User Guide (Volume 2), Section 3.5.9,
Paragraph 3, describes when to assign a HWS to a zone. Depending on the activity, each zone has a
hot water demand. For example, an office has a hot water demand for the washing of hands of its
occupants. As stated in the iISBEMie User Guide, this demand is associated with the office rather than
the toilet. Therefore, the office zone must be assigned with the HWS system.

Example 1: Assigning HWS systems to zones
The following plan shows a HWS system supplying hot water to the toilets and tea rooms in an office unit.

| eorroor o0 | | |
w ] —TeTT Q'_ TEA ROOM
[ 70, QxS |l
OFFICE OFFICE OFFICE OFFICE

The assessor incorrectly assigned the actual HWS system (Installed HWS) to only the toilets and tea room,
and a default HWS (Basic HWS) to the remainder of the zones:

Zone HWS Applied
Z0/01 Office Basic HWS
Z0/02 Office Basic HWS
Z0/03 Office Basic HWS
Z0/04 Office Basic HWS

Z0/05 WC Installed HWS
Z0/06 WC Installed HWS
Z0/07 WC Installed HWS
Z20/08 Lobby Basic HWS
Z0/09 Tea Room Installed HWS
Z0/10 Corridor Basic HWS
The assessor should have assigned the actual HWS system (installed HWS) to all the zones:
Zone HWS Applied
Z0/01 Office Installed HWS
Z0/02 Office Installed HWS
Z0/03 Office Installed HWS
Z0/04 Office Installed HWS
Z0/05 WC Installed HWS
Z0/06 WC Installed HWS
Z0/07 WC Installed HWS
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Z0/08 Installed HWS
Lobby
Z0/09 Tea Installed HWS
Room
Z0/10 Installed HWS
Corridor

Example 2: Assigning HWS to zones when there is more than one HWS

Where more than one HWS serves a zone, the HWS system assigned to a zone is the HWS system that accounts
for the majority of the HWS demand in that zone.

To identify the system serving the majority of the HWS demand, determine what each system serves and the
associated hot water demand for each system. For example, an office zone may be served by two hot water
systems, one serving an adjoining tea room and one serving the adjoining toilets and changing rooms. The
specification of the units is as follows:

e Tea Room - 1.5kW electric instantaneous electric heater.
e Toilets and& Changing Rooms — 30kW gas-fired standalone water heater with 220-litre storage.

The unit serving the toilets and changing rooms will meet the majority of the HWS demand in this instance.
Therefore, this system is assigned to the office zone.
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6.11.5 HWS storage systems examples

Example 1: Multiple electric water heaters with storage

In this example, there are four electric water heaters (UH1 to 4) of the same make and model with a storage
capacity of 10 litres in each unit. They were installed in 2004.

CORRIDOR 70 /10

- Dvee e .

TEA ROOM

= SO0

Z0/08 7 LU

oy ]

UH 1 UH 2 L/ UH 4
OFFICE OFFICE OFFICE
20,/01 70/02

Where a combination of HWS generators act independently of each other, the total storage volume is included
in SBEM as follows:

HWS selector  Basic HWS v

|z the spstem a storage system? [ioes the system have Secondary Circulation’?
Tick it the system is a storage S-"SJEt:nT Tick. if the aystem has secondary circulation O
(%) Storage volume |—4T:|| litres Pl e shem ‘:l e
Insulation type iFactDr_l,l insulated w Bl e |:| [,
Thickness |E]| i RGeS :'l
O [ ] sl
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Example 2: Multiple storage systems served by a number of system types

In cases where a number of HWS systems with storage capacity are present and they act simultaneously, the
storage capacity is dealt with as follows:

1) Where two or more HWS systems serve specificindependent parts of the building, these systems

are included in SBEM and the associated storage volumes assigned to each system. The example
below shows an extension (blue) which was added to the original building (red). A new HWS system
was installed to serve the extension (blue) section while the original HWS system was maintained to
serve the original building (red). The two systems are entered in SBEM and assigned to the appropriate
zones.

Where two or more HWS serve the same zones simultaneously, the HWS system assigned to the
zone is the HWS system that accounts for the majority of the HWS demand in that zone. The
storage capacity should account for all the storage systems.

The example below shows a large office (red) with a toilet zone (blue). The toilet (blue) section has a
large poorly insulated 150-litre hot water cylinder while the office zone (red) has a new small 10-litre

under-sink unit for tea making.
Toilets 150 litre
electric

Toilet zones in SBEM do not use any hot water, since they are transient; it is the workers in the office
that use the hot water in the toilets. Therefore, if the 150-litre hot water cylinder were to be assigned
to the toilets. no losses will be included in the model. Only the much smaller losses from the under-
sink heater will be accounted for. To avoid this happening, the assessor should calculate the storage
volumes and assign the 160 litres of storage to both zones. Differences in insulation thickness can be
accounted for by a weighted average. Refer to of iSBEMie User Guide (Volume 2), Section 3.5.9.3, for
additional guidance on this sort of situation.
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3) Additional systems installed for back-up only
iSBEMie User Guide (Volume 2), Section 3.5.3, details how to treat systems that do not work
simultaneously (e.g. one of the systems is installed for backup purposes).

6.11.6 Hot water storage insulation thickness

Where possible, always record the actual insulation thickness of hot water storage in NEAP
assessments. Otherwise, the NEAP Survey Guide, Section A4.4, details hot water storage insulation
thickness defaults based on the age of the hot water storage unit.

As an example, take a building constructed in 1950, with heating and hot water system upgraded in
2005. Where the assessor can demonstrate the age of the hot water system, using documentary
evidence, they can base the insulation level on post-1999's defaults. However, where the assessor
cannot provide documentary evidence to support the age of the hot water system, they must base
the insulation on pre-1993's levels. A sample of documentary evidence that would be acceptable
includes:

* Invoices detailing the upgrade for the building.

* Date on the data plate of the storage unit.

*  As-Built drawings dated 2005 showing the work carried out on the hot water system.
* A CE mark on the heater indicating it was manufactured post 1993.

When combining storage volume, the insulation thickness must also be combined for the storage
units based on a weighted volume average.

Example: insulation thickness for multiple hot water storage units:
The diagram shows

four electric water [ . . T 1
heaters (UH 1 to 4) CORRIDOR 70 /1¢ I

with a storage BEELAY: Yikad BEEE RN LAY TEA_‘_F.?Q.{:]M
capacity of 10 litres | wi—f—vc"_| |7 weE [

in each unit. Two of | EAARS SFASAEN | SRR A | " | )
the units were UH 1 UH 2 UH 3 L UH|#
installed in 1990, OFFICE OFFICE OFFICE OFFICE

one unit was

installed in 1998

and the final unit

installed in 2005.

The actual
insulation thicknesses cannot be identified.

Therefore, the weighted average insulation thickness, by volume, is as follows:
(20 litres x 0 mm + 10 litres x 25 mm + 10 litres x 35 mm) / 40 litres = 15 mm

The storage volume is entered as follows:
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HWS selectar Baszic HWS ¥ | o= :

General | Storage & Secondary circulation | Assignad

|z the systern a storage system? Does the spstem have Secondary Circulation’?
Tick. it the spstem i a storage spstem Tick if the zustern has secondary circulation |
o SEE e shem
{#)  Storage wolume 40 litres
|nzulation type  |Factary insulated |
Thickness 19 mm

6.11.7 HWS and multi-tenant premises

When assessing a property of a tenant or occupant in multi-tenant premises, the following guidance
applies to the treatment of hot water services.

HWS supplied by landlord or from a central water heating system

Where the hot water services are supplied to each tenant by a central water heating system (e.g.
from the landlord to the tenants’ premises) the efficiency and storage volume are based on the
details of that central system. Where this information is not available, default data must be used.

Example

In this case, the assessment is being carried out for Tenant 3.

TENANTS
TENANT 4
TENANT 3
TENANT 2
HWS HWS
Storage Generator
TENANT 1 h y

The HWS storage for Tenant 3’s BER assessment is based on the following:

[Total central HWS storage x floor area of Tenant 3 /X floor area of Tenants 1,2,3,4,5.

The efficiency of the HWS generator for Tenant 3’s BER assessment is based on the central HWS
generator.

124



NEAP Guidance Document Version 1.0

6.12 Lighting

This section supplements the guidance on lighting in the iSBEMie User Guide and the NEAP Survey
Guide.

6.12.1 ldentifying lighting type
Appendix 11 in the NEAP Survey Guide helps to identify several different lighting types.

Generally, where a specific light fitting cannot be identified, take the most conservative (highest
power density) option relevant for the fitting in question. For example, high bay fittings are used in
a zone, the assessor can provide photographic evidence to demonstrate their presence. However,
the assessor is unable to determine whether the fitting is a High-Pressure Sodium Fitting or Metal
Halide. In this case, the Aassessor must obtain additional documentary evidence such as As-built
drawings and specifications to identify the specific lamp type. Where these are not available, select
the more conservative option - in this case the Metal Halide fitting.

Refer to Table 12 on page 110 in the iSBEMie User Guide (Volume 2) for guidance on the lumens per
circuit watt for fitting types to assist with selection of the most appropriate default for a lighting type

Where no lighting system is present, select “Tungsten or Halogen” as shown in the “Shell and core”
guidance in Section 3.4 of this document.

The following examples demonstrate how to distinguish Metal Halide, Tungsten lamps and CFL
lamps.

Tungsten/Halogen: Example 1
The light source is more compact than standard tungsten filament
lamps but is not regarded as low energy lighting. These lamps are
entered in SBEM as “Tungsten or Halogen”. If uncertain, these lamps / :
can be distinguished from Metal Halide by switching off and E :

switching on again. Tungsten and tungsten halogen lamps will start
instantly.

Tungsten/Halogen: Example 2
This type of bulb has become more common and is a halogen
replacement for a standard tungsten bulb. While this bulb is slightly
more efficient than standard tungsten bulbs, they still entered in SBEM ~
as “Tungsten or Halogen”, NOT CFL.
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Metal Halide examples

Metal halides are a discharge type of lamp and therefore require warm-up time to allow them to
reach their total luminosity. They are not suitable for use with motion/presence sensors. Some
metal halide lamps are suitable for dimming with appropriate control gear. If uncertain, these
lamps can be distinguished from tungsten by switching off and switching on again. They will
require about a minute to restart and reach full brightness, unlike tungsten. The bulb itself may
need to be examined to be certain. If in
doubt, use the higher energy option
from the likely options.

Metal halides are recommended to be
installed behind toughened glass as
they can occasionally explode when
they approach the end of life.

Compact Fluorescent (CFL) examples
These can sometimes be confused with LED bulbs. It is important to take a proper look at lamps
when carrying out a survey. CFLs are available in many shapes and sizes. If unable to determine
whether a bulb is CFL or LED, then the higher energy user (CFL) is specified.

The above lamp, sometimes called a DD lamp because of its shape, is often found in the circular
fittings located in small spaces such as toilets.
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4-pPin “PL" type lamp. Can be over 500 mm long, so there is a possibility to mistake it for a T-5
lamp. The lamp is distinguished by its connections being at one end, unlike T-5, and other linear
tubes which have connections at each end.

CFL replacement for a tungsten spot lamp bulb. These were an energy-saving alternative to
tungsten spotlight bulbs. but have mostly been surpassed by LEDs. They can still be found in
existing buildings but are unlikely to be included in a new lighting installation.

o [Rm— =
R\ ST

A large 150W CFL for use in a warehouse. This sort of lamp can replace a metal halide lamp in
warehouses, or similar buildings, as an energy saving alternative. Recently LED alternatives have
become available, see later in this section.
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Light Emitting Diode (LED) examples
LED lighting is replacing almost all lighting types. LED replacement can be found for many fittings
and, consequently, LEDs come in many shapes and sizes.

The above lamp is a replacement for a tungsten of CFL bulb. Unlike tungsten, it has a plastic
section above the screw cap which contains electronics.

LED replacement for a tungsten spot lamp bulb.

The above lamp is an LED replacement for a warehouse fitting. Called “corn lamps” because of
their shape.
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LED in new fittings are integral to fittings rather than a removable part. The light fitting shown
above is an LED.

LED panels have replaced recessed T-8 fittings in this shop.
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6.12.2 Non-functioning lighting
This section details scenarios where lighting is either not working or missing.

Example 1

Some of the T-8 Fluorescent lighting in this
assessment had been disconnected, as
evident by cables hanging down.

It is correct to include this lighting as T-8
Fluorescent rather than “Tungsten or
Halogen” as the lighting is otherwise intact
and could be reconnected by a new
occupant.

Example 2

This light fitting is missing its bulb. Since the
occupant has the choice to install Tungsten,
CFL or LED the most pessimistic must be
chosen for the purposes of assessment. The
most pessimistic is “Tungsten or Halogen”.

Example 3

This light fitting is missing its tube. The
assessor is unlikely to know if the fitting is T-8
or T-12. The most pessimistic must be chosen
for the purposes of assessment. “Fluorescent
no details” is chosen as its power density is
the most pessimistic.
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6.12.3 Identification and proof for occupancy and photoelectric sensors

The following pictures show some common types of lighting sensors.

This T-5 light fitting has an inbuilt sensor. This
sensor can perform dimming as well as
presence detection. With this fitting, the sensor
can also be configured to provide just dimming
or just presence detection depending on the
application. Only LEDs, T-5s or high-frequency
T-8 lamps have the capability to dim. Of course,
not all LEDs, T-5s or T-8s have dimming
hardware fitted to them.

While this sensor is used for presence detection,
its exact function can only be determined from
manufacturer’s data or from the test described
later in this section.

This fitting contains a microwave motion
sensor.

It is typically visible as a shadow on the fitting. If
lights are found to operate automatically but a
sensor cannot be observed, it may be that it is
integral to a fitting like this one. The assessor
must identify the presence of automatic
lighting controls (e.g. by tests or
documentation) rather than assume a shadow
on a fitting is a sensor.

Some sensors designed for corner mounting
look like intruder-alarm sensors.

It is usually not possible to determine the lighting sensor function from a visual inspection.

In conjunction with the guidance given in Section 7.27 of the NEAP Survey Guide, the method below
will assist in identifying sensor types.

1) Turn on the lights and open any blinds in the room. You might wish to leave the room
for 10 minutes to allow the system to stabilise.
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2) Re-enter the room and observe if the lights are still on or if they switch on when you re-
enter. This will test for occupancy control.

3) Observe which lights are switched on. Then close the blinds if there are blinds. Observe
any change to the lighting levels to identify photoelectric controls.

4) If there are no blinds, shine a torch on the light sensor and observe if the lights tend to

turn down or off. Then cover the light sensor with your hand and observe any changes
to lighting levels to identify photo electric controls.

At this stage, you should know the type of switching/dimming and the areas that are controlled.
Note that there may be some delay built into both presence detection and dimming systems to
prevent the lights from ramping up and down excessively. This can happen, for example, with
passing clouds and persons entering the space.

The results of the above test or similar may accompany other site survey notes, drawings, specs and
Operation and Maintenance (O&M) manuals if available to substantiate selection of automatic
lighting control type.

6.12.4 Entering a full lighting design

When carrying out a BER with plans and specifications available for the building a more accurate
rating is obtained when “Full lighting design” is employed instead of selecting lamp types from the
drop-down menu. To use this method, obtain the lighting design figures (typically from the building
services engineer).
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Example: Full lighting design

Below is an example of the typical data that can be obtained from a lighting designer:

Summary, Office

.1 Result overview, Evaluation area 1

[
0%

200 300 500 750 1000
llluminance [Ix]

General
Caleulation algorithm used Average indirect fraction
Height of luminaire plane 270 m
IMaintenance factor 0.85
Total luminous fiux of all lamps GE000 Im
Total power 760.0 W
Total power per area (84 .40 m?) 3.00 Wim? {1.80 Wim100Ix)
Ewvaluation area 1 Reference plane 1.1
Harizontal
Em 495 Ix
Emin 323 Ix
Emin/Eav (Lia) 0.85
Emin/Emax (Ud) 0.50
UGR {4.4H 9.1H) ==18.T
Paosition 0.75m
Major surfaces Em Uo
m 1.5 (Ceiling) 154 ix 0.45
m 1.1 (Wall) 2051 0.33
m 1.2 (Wall) 213 1x 0.31
m 1.3 {Wali) 207 Ix 0.34
m 1.4 (Wall) 215 1 0.31

The figures used are:

* The total power = 760 Watts

* The mean/average Lux (in this case designated by Em) = 499 Ix. If in doubt, ask the lighting
designer to clarify which figure represents the mean/average lux level.

The full lighting design data above is only for one area in a building. Relevant documentation for
each zone is required if “Full lighting design carried out” is to be applied to all zones in an
assessment. The exception is where a building has identical rooms, e.g. a row of classrooms, and
so one calculation will be valid for several rooms. When a zone is missing data, one of the other
entry options is used.
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Record selectar Office "

HWAL & Hw systems  Ventilation  Ventilation [cont]  Exhaust  Lighting  Lighting Con

Wwhat information iz available on lighting?
Dezign illuminance 499 fux
i+ Full lighting dezign carred out
Total pover TEO W

i Lighting chogzen but calculation not carried out

—
0%

¢ Lighting parameters not available

Lamp type [Define in any caze)

T5 Fluorezcent - tiphosphor-coated - high frequency ballasy o

The screenshot above shows the values from the lighting software report entered into the lighting
tab. Itisimportant to also enter the actual lighting type even though the “Lighting parameters not
available” field is not selected as the basis of the calculation. The lighting type, in this case, was T-
5. Entering T-5 will prevent an “upgrade recommendation” being included in the Advisory Report
which accompanies the BER Certificate.

Documentary Evidence for completed installations: In order to use the “Full lighting design
carried out” entry the assessor must have a signed statement from a suitably qualified consultant -
normally the M&E (Mechanical & Electrical) engineers responsible for the lighting design -
showing the installed power and design illuminance for each of the zones. Refer to Section 7.26
of the NEAP Survey Guide for details on the documentary evidence required.

6.12.5 Display windows

Display windows may be found in the following building types:

*  Shops, including retail-warehouse, undertakers, showrooms, post offices, hairdressers, shops for
sale of food for consumption off premises.

* Financial and professional services: banks, building societies, estate and employment agencies,
betting offices.

* Food and drink: restaurants, pubs, wine bars.

* Assembly and Leisure: cinemas, concert halls, sports and leisure use.

Display windows can exist in a building without display lighting. Similarly, display lighting can exist
in a building without display windows.

Display windows face on to a street. They are often single glazed. They are designed to allow the
product or service offered in the building to be advertised to people in the street.
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Selecting that a window is a “display window” reduces the effect of heat loss from the poorer U-value
associated with a large single glazed window. This is achieved by assigning the equivalent window
in the Notional Building to be a display window rather than a regular window.

Display windows and display lighting are defined in the NEAP Survey Guide, Section 7.7, with further
guidance on display lighting in the NEAP Survey Guide, Section A4.11.

6.12.6 Display lighting

SBEM assumes the presence of display lighting in some zone types. This means that SBEM will add
additional lighting energy to these zone types. The display lighting energy added can be significant.

Display lighting is defined in the NEAP Survey Guide, Section 7.28, with further guidance on display
lighting in the NEAP Survey Guide, Section A4.9.

When carrying out a BER assessment on a building with any of these activities remember to adjust
the display lighting if required as described in the NEAP Survey Guide.

Heating  Cooling  Auxliany Lighting HotWater CHP Total
Actual | 16.39 | 11.17 | 0.26 | | 538 | | 2.21 | | i | | 83.83 | kih/m iy

Motional | 52_39| 38.51 | 2.15| | 115.u?| | 3.19| Kiwhfm2 s

Energy Performance

Frimary Energy coz
katihim 2 fer Band BER kg COZ 2 fer Indicator

Actual |1?2_21 | |A3 ||n.44 | | 33.83 |
Notional [38716 | [B3 |[ 1 ] [ ™% ] —

Screenshot of a modern small shop where display lighting is not altered from its starting point (15 Im/W).

Aszsessment- Delivered Energy

Heating  Cooling  Auxiliary Lighting HotWater CHF Total
Actual | 18.29 | 7.01 | 0.26 | | 3015 | | 2.1 | | 0 | | 57.92 | Kitvhim2yr
Notonal [ 6233 | 3851 | 216 | [ 11607 | | 319 | Kivhim2fyr
Energy Performance

Frimary Energy coz

kM hAm 2 fyr Band BER kg CO2/ma e Indicator
Actyal | 118,79 | | a2 | |D.31 | | 2323 |

Natianal [716 | [B3 |[ 1 ]| [ 7538 | |I|

When display lighting is adjusted to 100 Im/W, the rating changes a grade.
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