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Disclaimer

The cSBEM User Guide cannot provide legal advice or a definitive interpretation of the law. The
guidance provided in this document is limited to the technical operation of the software tool. It is
offered in good faith but is not binding on any person(s) or organization. The same applies to the
default values in the interface, which should be viewed as conservative suggestions intended to be
replaced by actual values.

This manual, together with the software tools described in it, were developed by the BRE for the Department for Communities
and Local Government (CLG), under a contract managed for CLG by Faber Maunsell.
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1. SCOPE OF THIS GUIDE

The purpose of this guide is to highlight the differences between cSBEM v1.0.0. (available for
download from http://www.2010ncm.bre.co.uk) and iSBEM v3.4.a (available for download from
http://www.ncm.bre.co.uk). It should be referred to in conjunction with the document A User
Guide to isbem v3.4.a released on 26" May 2009, which can also be downloaded from
www.ncm.bre.co.uk. Please refer to this more detailed document for further information about

CSBEM.

This guide does not include any information on the proposed changes to building regulations.
Users can download the consultation package and response form from CLG’s website at:
www.communities.gov.uk/publications/planningandbuilding/partlf2010consultation or
www.communities.gov.uk/consultations.

cSBEM version 1.0.0 18June09


http://www.2010ncm.bre.co.uk
http://www.ncm.bre.co.uk
http://www.ncm.bre.co.uk
http://www.communities.gov.uk/publications/planningandbuilding/partlf2010consultation
http://www.communities.gov.uk/consultations

2. ENTERING A BUILDING INTO iSBEM

2.1. General form

2.1.1. General Information tab

Project Details sub-tab:
In this sub-tab, the following information can be entered (Figure 1):
Building Regulations & EPBD Parameters

1. Purpose of the analysis — purpose for carrying out a calculation using cSBEM is restricted to
the option of ‘England and Wales Building Regulations Part L 2010'.

E= General - Erample building - | 5[

I General Project Database | Geometry | Building Services | Ratings | Building Navigation

File Options ~ General Information I

Basic information about Project. Owner and Certifier ? |

Praject details | Buiding details | Certifier detailz | Dccupier details |

— Building R egulation, Bye-Laws & EPBD parameters
Purpose of the analysiz IEngIand andWales Building Regulations Part L 2010 =
= Tiick toproduce EPE in'welsh language

= Tick to additionallycheck Building Fegulations

Wwieather [location) |Lc-nd0n

=]
Stage of analysis IAS bt i

Frating with improvements I kgCl2/m emizsions

Felated party dizclozure

Figure 1: The Project details sub-tab of the General Information tab in the General form

Building Details sub-tab:
In this sub-tab (Figure 2), the following information can be entered:
Building Details

1. Building type - The choice of building type here sets the default building type for the activity
areas that you will define later. You will, however, be able to change the building type for
each of the activity areas when you come to define them. At this point, you should choose
the building type that most closely defines the majority of the building. Please refer to
APPENDIX B: Matrix of activity areas and building types, for a full list of all the building
types and activities available in cSBEM.
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BB General - Example building - " |

I General Project Database | Geometry | Building Services | Ratings | Building Navigation |

File Options ~General Information I

Basic information about Project, Owner and Certifier ‘t) |

_Fioject details  Building details |Eertifier details | Occupier details |

— Building details
Building type |B'I Offices and workshop buzinesses =1
Mame of the project IE:-cample building
WPRN T
Building address |
IEB London Road
City LONDON Fostal Code ISW23 THA

Lacation Description I

Inspection date I 2901 /2008 Ealendarl ™| Tiick if e building is of special eonsenation status,

Figure 2: The Building Details sub-tab of the General Information tab in the General form

2.2. Geometry form

2.2.1. Zones tab

General sub-tab:
In this sub-tab (Figure 3), the following information is required:

1. Building type — The default for this field is the building type that was selected when
creating the project (this information is recorded in the General Information tab in the
General form). It can, however, be changed for any particular zone, if appropriate.

2. Activity type — A building can be divided into a number of activity areas. For example, in
an office building, there may be a reception, open plan office, some cellular offices, a tea
room, and some toilets. When you choose your building type and activity area, you are
setting a number of default parameters which the tool uses to calculate the energy
consumption. These parameters include temperature set points, heat gains from people
and equipment, required illuminance, and fresh air requirements amongst others. Each
building type has a number of different activity areas to choose from. The description of
the activity area, as it appears in the NCM Activity Database, is displayed in a box at the
right-hand side of the sub-tab.
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EE Geometry - Example building -

General | Project Database ” Geometry Building Services | Ratings | Building Navigation |

 Project Zones |Envelope I Daoors I ‘Windows & Rooflights |

Zone selectar z0/01east A= | =1 I S I | ? |

General | Muick Envelopes | Envelope Summary |

User's notes

Marne |zD£D1 east hultiplier I q The caffee shop on the graund floor -
core and east perimeter area

HYAC system IHVAE for the example building |

Building Type |A3 - &4 - and A5 Restaurant and Cafes - Drinking Establi:;l Drezcription of Activity from MCM database

Activity IEatinga"dlinking area x| |Aweas where food or dink are
consumed. Thiz could include open

Area I 162 m2 o g I coridors or stairs providing access to the

m A g IE Sl main eating/diinking spaces.

Infiltration Thermal Bridges

' No, use default value 10 m3shim2 ¥ Tick here to use Global Psi values

' ‘ez, Air permeability at 50pa is IEI 2 m3/hém2

Recard: I4| i || 1k |P||He| of 19

Figure 3: The General sub-tab of the Zones tab in the Geometry form

2.3. Building Services form

2.3.1. Zones tab

System Adjustment sub-tab:
In this sub-tab (Figure 4), the following information is required:

1. Do you know the terminal unit specific fan power for? - Here you can either use the
default value, or enter your own SFP for the terminal unit, in W/(l/s).
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E=] Building Services - Ekample building -

A e e

Figure 4: The System Adjustment sub-tab of the Zones tab in the Building Services form
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3. CALCULATING AND VIEWING THE ENERGY
PERFORMANCE OF THE BUILDING- THE RATINGS
FORM AND OUTPUT REPORTS

The compliance with the building regulations is assessed via the Ratings form, where the key
results are then displayed. Further details on Building Regulations compliance and a more
detailed analysis of the energy used and CO, emitted from the building are provided in the
CcSBEM output reports.

3.1. The Ratings form

The Ratings form allows the user to run the entered building model through cSBEM and the
Compliance Checking Module (BRUKLZ2) in order to calculate the ener%y consumption (in kWh
per m? of building area) and CO, emissions of the building (in kg per m* of building area), and
those of the notional buildings: Notional 2002 and Notional 2010, and then compare the
building’s CO, emission rate with the target emission rates for both the Flat 2010 and the
Aggregate 2010.

3.1.1. Building Regulations Check tab

Building Rating sub-tab:

Building Regulations compliance is assessed by clicking on the “Check Regulation” button in the
Building Rating sub-tab. This initiates the data processing through the SBEM calculation engine
and the Compliance Checking Module (BRUKL2). The following calculated information is then
displayed in this sub-tab (Figure 5) as follows:

1. The energy used per square metre (kWh/m?) annually by the actual, the Notional 2002,
and the Notional 2010 buildings for space heating, space cooling, auxiliary energy
(pumps, fans, and controls), lighting, and water heating.

2. The total energy used per square metre (kWh/m?) annually by the actual, the Notional
2002, and the Notional 2010 buildings (in terms of both electricity and fuel use).

3. The Actual Building’s Emission Rate (BER) — This is the annual CO, emissions per
square metre for the actual building, in kgCO,/m?.

4. The Notional 2002 Building’s Emission rate — This is the annual CO, emissions per
square metre for the Notional 2002 building, in kgCO2/m?.

5. The Notional 2010 Building’s Emission rate — This is the annual CO, emissions per
square metre for the Notional 2010 building, in kgCO2/m?.

6. The Flat 2010 Target Emission Rate (TER) — This is the target annual CO, emissions
per square metre calculated using the emissions of the Notional 2002 building, in
kgCO,/m2.

7. The Aggregate 2010 Target Emission Rate (TER) — This is the target annual CO,
emissions per square metre calculated using the emissions of the Notional 2010
building, in kgCO,/m?.

8. Pass CO,with Flat 2010 TER - If the “BER < Flat 2010 TER” , the building passes the
CO, emissions criterion of the building regulations. Otherwise, it does not.

9. Pass CO,with Aggregate 2010 TER - If the “BER < Aggregate 2010 TER” , the building
passes the CO, emissions criterion of the building regulations. Otherwise, it does not.

Checks regarding other Building Regulations compliance criteria, such as U-Value checks and
building services efficiencies checks can be found in the Building Regulations Compliance
document (see Section 3.2.1: SBEM BRUKL2 Output Document: Compliance with Building
Regulations) which can be accessed from the Building Rating sub-tab.

10
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E= Ratings - Example building -
Generall Project Datahasel Genmetrvl Building Services ” Ratings Building Nauigatiunl

Building Regulation check |

England and ¥ales Building Regulations Part L 2010 7 |
Euilding Rating | Calculation Logs I Calculation Emors I
Heating  Coaling  Ausiliary Lighting Hat '/ ater Tatal
Actual 36.53 E7.83 7848 7713 28.76 2887 | kKwWhim2/w
Mat 2002 RE.61 539.98 a1.3 5269 4318 301.76 | kKwWhim2/yr
Mat 2010 12.08 286 58.73 52,72 2515 177.27 | KwWhi/m2/yr

1. CO2 emissions mandatory requirement

View Approved Document Checks

kgCO2/m2/pr
kgCO2/m2/pr

BER kaCO2Z/m2 /v
FLAT [Not 2002) AGGREGATE (Mot 2010)
Motional [ 13684 | EE
TER RN [ 5044
PasCOZ2 [ ND | [ NO ]

2. Additional checksz required by approved documents:

Calculation progress: Building Regulation check completed

Click on text below for..

HTH data reflection reports are
only produced if the relevant
biow is ticked in the General form

Approved Documents Checks

| Click to check object assigments, there are MO CRITICAL un-assigments in the project

Figure 5: Assessing compliance with Building Regulations in the Building Regulation Check
tab of the Ratings form

3.2. SBEM Output reports

Output reports when running SBEM for building regulations compliance checking:

Once the calculation has run to check compliance with building regulations, cSBEM produces

the following output reports:

1. SBEM Main Calculation Output Document — “project name”_sbem.pdf

2. SBEM BRUKL2 Output Document: Compliance with Building Regulations — “project

name”_brukl2.pdf

Technical Output Report for the Actual Building — “project name”_sim.csv

Technical Output Report for the Notional 2002 Building — “project name”_not_sim.csv

Technical Output Report for the Notional 2010 Building — “project
name”_not2010_sim.csv

The first two reports are accessible from within the interface, using the appropriate buttons in the
Ratings form > Building Regulations Check tab > Building Rating sub-tab. These reports are all

stored in the same location as the project files, along with the Technical Output Reports, which

can only be accessed from the Projects folder. The default location for the project files is within

the specific project folder (created when the project was first created within the cSBEM_v1.0.0

folder, e.g., C:ANCM\cSBEM_v1.0.0\ Projects\Example building-complete.

cSBEM version 1.0.0
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3.2.1. SBEM BRUKL2 Output Document: Compliance with Building
Regulations

This report can be accessed from the Ratings form > Building Regulations Check tab > Building
Rating sub-tab by clicking on the “Approved Documents checks” button or hyperlink. The file is
in “pdf” format.

The cSBEM Building Regulations Compliance Document currently follows, in format, the
Compliance Checklist criteria found in England and Wales’ Approved Document L2A Appendix
A. Where cSBEM can be used to demonstrate compliance, SBEM will fill in the appropriate
sections of the document. On the other hand, where compliance should be demonstrated in
separate supporting documents (i.e., it cannot be performed through cSBEM), the cSBEM
Compliance Document will state that clearly.

This compliance document contains the following sections:

Administrative Information: This section gives information about the project’s address,
the building’s occupier including name, telephone number, and address, and the
building’s certifier including name, telephone number, and address. It also gives
information about the certification tool used to generate the results

Criterion 1: This section of the report contains information about the building’s predicted
CO, emission rate (BER) and the target CO, emission rate (TER) in kg/mZ2.year for both
the Flat 2010 and the Aggregate 2010. It then states whether the building’s emission
rate is less than or equal to each of the target values.

Criterion 2: This section of the report contains information about the building fabric,
including the construction U-values, air permeability, and the building services systems.
Then, the report states whether the building’s U-values are better than the design limits
for each construction type and whether the air permeability of the building is better than
the worse acceptable standard. It also states whether the building service standards are
acceptable compared to their limiting standards.

Criterion 3: This section of the report contains information about whether the solar gains
limit is exceeded in each of the zones where the solar gains check is applicable.

Criterion 4: This section of the report states whether the performance of the building as
built is consistent with the BER. Compliance is not checked by the tool for this criterion,
and separate supporting documents would be required.

Criterion 5: This section covers the provision of information about the building.
Compliance is not checked by the tool for this criterion, and separate supporting
documents would be required.

Technical Data Sheet (Actual Vs. Notional 2010 Building): This section displays some
information about the overall energy performance of the building (actual and Notional
2010) and some specific information on the HVAC systems in the building. It also lists
some general information, such as the weather location of the building and the
percentages of total building floor area occupied by the different activity types.

See APPENDIX A: for a sample England and Wales Building Regulations Compliance
document.

12
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APPENDIX A: Sample SBEM BRUKL Output Document

BRUKLZ2 OUtDUt Document ) HM Government

Compliance with England and Wales Building R ons 2010

Project name

Example building As buil

Date: Mon Jun 22 12 0626 2000

Adminkstrative information

Building Detailz Oeciipier Details
Address: bh London Road, LOMOROM. SWe THA M John Jones
Talaphane membar: OE7HS 43210
Certification tool Address: 53 Londan foad, LONDON, SWas 1HA
Calculation smgins: SCCM
Calculation engins version: 100 Cerlifier details

Haiiie: msert nemes -
Telephoome number; S9oG000a0tG
Acdress: <ingert addvasss <insert clys XY XHX

Interface fo calculation endgine: iSEERK
Imtertace o calculation engins version: 1.0.0
BRUELZ2 compliancs check version:1 0.0

Criterion 1: Predicted CO2 emission from proposed bullding does not exceed the target

Flat 2010 Aggregata 2010
1.1 | CO2 ewassion rate from rotional buildng, kglO2'm2_annum 1368 $0.4
1.2 | Improvemant Ardar o matiedringy | None
1.3 | LZC banehmark 0.1 Hane
1.4 | Target CO2 Emession Rate (TER), k002 m2, anmem 730 90,4
1.5 | Building CO2 Emis=on Hate (BER], kghO2/m2 annum 1453.5
1.6 | Are ermiscions from bulding less than or egual 1o the targel? BER > TER | BER > TER
1.7 | Are as buill details the same a5 used in BER calculations? Separafe submissien

Criterion 2: The performance of the building fabric and the building services systems

should be no worsze than the design limits

2.1 Are the U-values Letter than the design limils? Mol betler than design limits
The building doss not follow guidancs in E ngtand and Walss Bkl ] nﬁ_\:_l..:.}‘l.rm'-\. ParilL

Element Wevima | Uncae | Winims | Db ?&‘gﬁg‘- whera this maximum value
Wall™ 03 |03 |07 17 0w 1

Floar 0.29 0.12 0.7 0.25 z1/01centreie

Raoi 0.25 0.25 035 D_25 =10 serloes

Windowvs""", roof windows, and 5 e i ¥ B

phish e on ¥ et ? =0/ 0 narh g

Personnel doors 22 3 S Z0/0ZAwed

Yehicle access & smilar large doors | 1.5 4 o Vehicle accwss doors m projeci”
High u=age entranca doors & L3 Hlo High vsage enfrance doors m progect”
Usiom = Limid rey arsa-weighied sverage Ul-valoes [Wemzi) | Ihimn = Limihrig ind iicial slsmesd U-waluss MmER)]

Uscar = Culiulaled o we-weighiod avarege Uyabows WG 2K Lhcae = Culuulaled iredvivie eharimn | Dwalues W @K

* Thea-= mighd b= mor= 4an ore sufacs axca=dng iz Imnng sardards

= Aulomat o L-alue chack by this tool dogs rol apely o cortain wal awhese bm ing standards &re simibar 1 o farwindows

4 Display windows and simikar glzzing ars not reguired to meed e standand gven inthis lables
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2.2 la air permeakility no greater than the worst acceptable slandand? Mo greater than worst scceplatie standardg

Alr Permaability Worsi accepiable standard | This bullding { Design value)
mafh.m?) al 50 Pa 10 ]

2.3 Are 2l building services standards acceptabla?
2,331 HVAL for the examgle buiding HyACSystem standard iz nol accepiabie
The bulding does not follew guidance in England and Wales Buiding Regulations Part L

Efficiency checlk Limiting heat source scasonal ellicleney This bullding

Heat souwrce efficiency 0.84 081

08 i the owa-all irving sfkcsncy -or a angle ora nubipe biciks- spetar
For a rmubiple ol er sysdern the bmvding efuien sy for arg ind widugl Erilar < 880

Efficiency check Limiting Cooling Hominal efficiercy This building

Conoling sificieney 225 3id2

Efficiency check Limiting $pecific Fan Power Thiz buliding

SFP 2 2%

2.3k e HWE in preject, ar hot waler is provided by HVAC syatem®
Dass ficedd mlemal Ighling comply aith lamd and Wales f

2.3 | Building Rﬂqulahm:gPapﬁ. par-yr_npl'uﬁlﬁo 217 Separate submiszion
2.5 | Are mnergy medess installed n sccordance with GREST Separate submisson

Criterion 3: The spaces in the building without air-condilioning have approprizie

paseive control measures Lo limit the effec

3.1 Referto methedology for process of asseesing compliance.
The buliding dors el follow guidance in England and WWales Buiiding Regulations Part L

2one Solar gain limi exceaded?
WO 1east (e ]
=02 oie]
3 1]
=1/ cenina Als]
102 M
=103 M
=M narh ]
D Ivenst YES
i iscuth MO
z1/31norh [p/[e]
=1 /0 1wesl YES
z1/0150uth YES
=1/ ieast YES
2D southwest YES
=0/ norhwest M
1/ Mnorheast MO
21/ moutheast YES
1/ sothwest YES
1/ Inortheest [
14
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Criterion 4: The perfarmance of the building, a= built, is consistent with the BER

41 iHla;‘ai!:'tlli:-;(?‘“ fealues of the dessgn bean included [ar baflered) PP 1
4.2 | I5 the laved of tharmal bndging accaptabia? Separate submEsion
Has saisiaciory dozumentary evcience of stie nspection chechs R
43 baen pcdunod{’ ¥ P Saparaia submission
4.4 Designair permeakality
Air Parmaability Warst acceptabls standard | This building { Design walus)
mZh.m2) at50 Pa 0 5
Has maderce baen proviced hat demonsicates that the design ain o
a5 permeatdity has been achieved satsfaciorily¥ i Separate submission
4.6 | Has commmsioning e completed satsfactonly? Seporale submssion
a7 L-Ia: eadence bng proviced hat demonsirates that the ductvorkis Sepaeste submission

Criterionm 5: Froviding information

| 51 | Has a suiable building log-book been prepared? Separate submission

15
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APPENDIX B: Matrix of activity areas and building types
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2ls slelglzlS HEF I ERE R E R EE N R AR EEEEEHEE R B EE E R R R EEE R EE E A E E E E E
S|a 218(3|=]3 .g.ggoom.gg.goooooooaﬁ_g_gDSSSﬁ’;w%gggg353&%%sSSEEEseee?sﬁ-ammmmmo
BUILDING TYPE Sl ololoalo]o olololololaolalalalalalalolololololuwld|f|ololololz|T)lo)l ]SS5 Olalolalalalaolelclolololnlbldlolale]e =
A1/A2 Retail and
Financial/Professional services X X X X X X X x| x| x x| x| x X x| x| x
A3/A4/A5 Restaurant and
Cafes/Drinking Establishments and
Hot Food takeaways X X X X X X x| x| x X
B1 Offices and Workshop
businesses X x| x X x| x X X X x| x X
B2 to B7 General Industrial and
Special Industrial Groups X X X X x| x X X x| x| x X x| x
B8 Storage or Distribution x| x X X X X X x| x| x X x| x
C1 Hotels X X X x| x x| x x| x X X X X X x| x X
C2 Residential Institutions -
Hospitals and Care Homes x| x X X X x| x X X X X X x| x| x x| x x| x| x| x| x x| x| x X
C2 Residential Institutions -
Residential schools x| x x| x X x| x X X x| x X X x| x X x| x| x
C2 Residential Institutions -
Universities and colleges x| x x| x X X x| x x| x X x| x X X x [ x| x X X X
C2A Secure Residential Institutions X X[ x| x X x| x x| x X X X X X X X
D1 Non-residential Institutions -
Community/Day Centre x| x x| x X X X X X X X
D1 Non-residential Institutions -
Crown and County Courts X X X X X X X X X X
D1 Non-residential Institutions -
Education x| x X x| x X X X X X X X x| x| x
D1 Non-residential Institutions -
Libraries Museums and Galleries X X X X X X X X X X X
D1 Non-residential Institutions -
Primary Health Care Building X X X X X X
D2 General Assembly and Leisure
plus Night Clubs and Theatres X X X X x| x| x| x| x X X X X X X X | x X X X X
Others - Car Parks 24 hrs X X X X X
Others - Emergency services x| x x| x| x x| X x| x X X X X X
Others - Miscellaneous 24hr
activities X X
Others - Passenger terminals X X x| x| x X X X x| x| x x| x
Others -Telephone exchanges X X X X X X
Residential spaces X x x| x| x| x] x| x
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