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Background




A recap of the background

PART Il ACQUIS COMMLNALITARE / ENERGY EFACIENCY / Directve 20103120

» REEP Plus is helping several countries
Of the Western Balkans to implement the i[:\l;ECTIVE1010:’31{F_U0f‘|9May2010ontheenergyp@ﬁormancecfbuild-

Incorporated and adapted by Ministerial Coundl Decision 2010V02MC-EnC of 24 September 2010

EPBD, as adopted by the Energy iy e 0B SN £ of 15 e 008 ot st of e

tives on Energy Efficiency.

Community

Whereas:
. . . (1) Directive 2002917 of th.e _European Parliament and .G{ the Council of 16. December 2002 on
e ECA is the lead consulting firm and has e e b e S bt s

(2} An efficient, prudent, rational and sustainable utilization of energy applies, inter alia, to oil prod-

teame d W| t h Oth ers p ec | al | st ou tﬂts ek, ntural g 3nd 0k fusls, which are escential sources of sneray, but 2k the leading sources

of carbon dimdde emizsions.

rscil Decisian 20T 0W02MC-En are highiighted in bold and blue.

(3) Buildings account for 40% of total energy corsumption in the Union. The ssctor i expanding,

. . . . . . which is bound to increase its energy consumption. Therefore, reduction of energy consumption

. B R E I S aSS I Stl n g Wlth I e g I S I atlve an d I T and the uze of energy from renewable zources in the buildings zector constitute impertant measures

needed to reduce the Union’s energy dependency and greenhouse gas emizsions. Together with an

T M increased wse of energy from renewable sources, measures taken to reduce energy consumption in

I m p I e m e ntatl O n Of th e E P B D the Union would allow the Union to comply with the Kyoto Protocol to the United Mations Frame-

work Convention on Climate Change (UNFCCC), and to honour both its long term commitment to

maintain the glabal temperature rise below 2 *C. and itz commitmant to reduce, by 2020, overall

h - - M greenhouse gas emissions by at least 20% below 1990 levels, and by 30% in the event of an inter-

> T re e p artS O t e D I re Ctlve are I n t e r - national agreement being reached. Reduced energy consumption and an increzsed use of energy
from renewable sources alzo have an important part to play in promoting security of energy supply,

techmoleogical developments and in cresting opportunities for employment and regional develop-

r e I at e d ment, in particular in rural areas.

(4) Mzanagement of energy demand is an important tool enabling the Union to influence the global
energy market and hence the security of energy supply in the medium and long term.

. . (5} The Eurcpean Councdil of March 2007 emphasised the need to increase energy efficiency in the

. Natlonal CaICu Iatlon Meth Odology (N CM) Union so as to achieve the cbjeciive of redudng by 20% the Union's energy consumption by 2020
and called for a thorough and rapid implementation of the pricrities established in the Commizsion

Communication entitled “Action plan for energy efficiency: realising the potential”. That action plan

. . identified the significant potential for cost-effective energy zavings in the buildings sector. The Eurs-

. M I n I m u m E n e rgy P e rform an Ce pean Parliament, in its resolution of 31 January 2008, called for the strengthening of the provizions
of Directive 2002/91/EC, and has called at various times, on the latest occasion in itz resolution of 3

. February 2009 on the Second Strategic Energy Review, for the 20% energy effidency target in 2020

R e q u I re m e ntS (M E P R) to be made binding. Moreower, Deciion No 4062009/EC of the European Parliament and of the

Coundl of 23 April 2009 an the effort of Membser States to reduce their greenhouse gas emissions to

meet the Community’s greenhouse gas emission reduction commitments up to 202 = niational
binding targetz for CO, reduction for which energy efficiency in the building sector will be crucial,

o Energy Performance Certificates (EPCs)



NCM, MEPS and EPCs

Article 3: ‘A methodology for calculating the
N C M energy performance of buildings..’
To include heating, cooling, ventilation, hot

water and lighting




NCM, MEPR and EPCs

NCM

MEPR

Article 4:*..ensure minimum
energy performance
requirements are
set...calculated in
accordance with Article 3’

Article 3: ‘A methodology for calculating the
energy performance of buildings..’

To include heating, cooling, ventilation, hot
water & lighting




NCM, MEPR and EPCs

NCM

MEPR

water & lighting

Article 3: ‘A methodology for calculating the
energy performance of buildings..’
To include heating, cooling, ventilation, hot

EPC

Article 4: ‘..ensure
minimum energy
performance requirements
are set...calculated in
accordance with Article 3’

When EPC is
calculated, can be
used to set Minimum
Energy Performance
Requirements
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The national calculation methodology

EPBD Art 3 EPBD Annex 1 (Common framework)

(Methodology) Calculated or actual annual energy for typical usage

In accordance

with Annex 1 Energy performance and numeric indicator of primary

energy
B n :
o Taking account of:
European
standards Thermal characteristics
Adopted at Building services — heating, cooling, ventilation, lighting, hot
. water
national or

regional level Renewable energy systems

_ Design (including passive measures), position (climate) and
Closely linked to orientation

(software) tools Indoor climatic conditions
which implement

Internal heat loads (from people and equipment
the methodology (e e quipment)

For all different types of domestic and non-domestic
buildings



SBEM —the basics




implified Building Energy Model for the Balkans

SBEM (Simplified Building Energy Model) is a simplified software tool
developed by BRE for the UK government as the default calculation
software for non-residential buildings in the UK

ISBEM is the user interface to SBEM

In addition to the four countries of the UK, SBEM is currently used in
Ireland, Cyprus, Gibraltar and Malta

Under REEP and REEP Plus, BRE has modified and further developed
this software to create tailored versions for
and

The tools perform the necessary energy calculations for dwellings and
non-dwellings, in order to

generate EPCs
demonstrate compliance with MEPR



Simplified SBEM schematic

v { {

User interface: ISBEMba EPC generator: EPCgenBA
User input, data output & compliance check

Calculation engine: SBEMba
Heating, cooling, lighting,
hot water, auxiliary energy

Accessible databases: Locked databases:
construction & glazing Weather
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Simplified SBEM schematic
The engine

v { {

User interface: ISBEMba EPC generator: EPCgenBA
User input, data output & compliance check

Calculation engine: SBEMba
Heating, cooling, lighting,
hot water, auxiliary energy

Accessible databases: Loc_kgd databases:
construction & glazing Weather
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The process inside SBEM

12

Calculates monthly energy need
for

Space heating
Space cooling

Auxiliary energy (pumps and
fans)

Lighting
Water heating
Based on

Geometry
Construction

Activity parameters and
schedules

Calculates delivered energy
consumption (use) to meet
needs, using

System types
System efficiencies
Converts delivered energy use to

primary energy and CO,
emissions using fuel factors



Energy need (kWh) in s

pace for heating/cooling
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Delivered energy use (kWh) = need/system efficiency
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CO2 emissions = delivered energy x fuel emission factor
primary energy = delivered energy x primary energy factor
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Basis of calculation algorithms

EN/ISO standards, covered by ‘umbrella document’ PG-N37, principally

EN 13790 - Multi-zone monthly calculation without thermal coupling
between zones

EN 13789 Thermal transmission
EN 15193-1 Lighting
EN 15316-3 Domestic hot water
EN 15242 Ventilation

16



Simplified SBEM schematic
The interface

User level

User interface: ISBEMba EPC generator: EPCgenBA
User input, data output & compliance check

Calculation engine: SBEMba
Heating, cooling, lighting,
hot water, auxiliary energy

Accessible databases: Loc_kgd databases:
construction & glazing Weather
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Describing the building - key stages

Geometry

Overall building layout
Distribution of activity areas

Construction

Systems and controls
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Two different input routes

New build — from plans
Existing buildings — from a
survey and other sources (eg

log book data), supplemented
by inference



Simplified SBEM schematic
The databases

v { {

User interface: ISBEMba EPC generator: EPCgenBA
User input, data output & compliance check

Calculation engine: SBEMba
Heating, cooling, lighting,
hot water, auxiliary energy

Accessible databases: Loc_kgd databases:
construction & glazing Weather

19



Taillored databases for each country (1/2)

20

Weather

Weather data sets for several different locations in each country
Comprising hourly values of temperature, humidity, solar radiation, etc
Converted into monthly averages for use with SBEM
Activity Database

Defining desired standard performance parameters for each type of
space in each type of building
Eg classroom in a school, bedroom in a dwelling, ward in a hospital
For each, specify

Set point temperatures

Occupancy hours and density

Hot water demand

Fresh air rates

Lighting levels

Etc



Taillored databases for each country (2/2)

» Construction and glazing

21

Typical constructions for walls, floors, roofs, glazing

Specifying U-values and thermal mass parameters
for each

Useful in selecting repeatable parameters for
standard construction in existing buildings



Simplified SBEM schematic
EPC generation

User interface: ISBEMba EPC generator: EPCgenBA
User input, data output & compliance check

Calculation engine: SBEMba
Heating, cooling, lighting,
hot water, auxiliary energy

Accessible databases: Loc_kgd databases:
construction & glazing Weather
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Different methods for each country

23

How to calculate EPC classes
Benchmarks

Minimum performance standards
(based on cost-optimality studies)

MEPR based on absolute values of
primary energy per m2 per year

Or on comparison with a calculated
reference building



Energy Performance Certificate
Results

Generall Project Database | Geometry | Building Services ” Ratings Building Navigation | About iSBEM |

Asset Rating

EPC Bosnia _Herzegovina _I?

Building Rating | Graphic rating I Recommendations | EPC Audit | Calculation Logs I Calculation Erors

Heating  Cooling  Auslary Lighting Hot "W/ ater Total
Actual [ 1021 ] 1264 [ 2067 | 22.59 [ 1716 ] ] 8367 | kwWh/m2/yr
SER BER

kwWh/m2/yr | 4586 | [ 3456 | EPC Rating T okal walurne [m3)] 2700

y Building zhape
Band | B-L | | B | | 75 | factor [rm-1]

= Average U-value

Calculate EPC Rating | T2 K] 145

Building emizzion rate B1.7a
Building primary energy
rate 21343

Calculation progress: Asset rating completed

| Chck to check object azzigments, there are MO CRITICAL un-assigments in the project
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nergy Performance Certificate
or official output

EPC Rating

Recommendations

General | Project Database | Geometry | Building Services || Ratings Buikding navigation | About isBem |

Asset Rating

General | Project Database | Geometry | Building Services || Ratings _Building Navigation | About isBem |

Asset Rating

EPC Bosnia _Herzegovina

Building Rating | Graphic rating F\ecommendatlunsl EPC Audit | Caleulation Logs | Calculation Emars

7|

EPC rating

EPCBosnia_Herzegovina

Buiding Rating | Graphic rating | Recommendations | EPC Audit | Caleulation Lags | Caleulation Enors

[ Show R dati

© AINCM  © AIUSER Al «

% |

™ Click to Edit this Recommendation

RBecommendatior Cateaory |LIGHTING Code: EPCLY

Intreduce HF [High requency] ballasts for fucrescent tubss: Fleduced numbet of fitings required

AssEss comments:

Mo comments fiom assessor

Click to take out [~

Enerayimpact

[ -

02 mpact

[ =

02 sayed per K spent

GOOD -

Fayback

Applicable tor [BUILDING : Fay back -5EES  pears

JUNKNTWHN [=]

Record: 4« 1of19 | » M ks | B Mo Filke Search
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Simplified SBEM schematic
The complete tool

User level

User interface: ISBEMba EPC generator: EPCgenBA
User input, data output & compliance check

Calculation engine: SBEMba
Heating, cooling, lighting,
hot water, auxiliary energy

Accessible databases: Loc_kgd databases:
construction & glazing Weather
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What SBEM does and does NOT do

Generates EPC rating and additional metrics

Shows whether or not a building meets the
minimum energy requirements for new buildings

Allows you to check the effect of different design
decisions

BUT

27

It is NOT a design tool

It is NOT a cost effectiveness calculation tool

It does not prove that a design will work in practice
It is not a tool for sizing equipment

It does not predict the actual operational
performance of the building



Live demonstration of tools

» ISBEMxk — for Kosovo
» ISBEMba for BA Federation

» In English and local languages

28



Paul Davidson, BRE
paul.davidson@bregroup.com

Nick Haralambopoulos, ECA
nick@eca-uk.com

ECONOMIC
CONSULTING
ASSOCIATES

www.eca-uk.com

Hrebiey




	REEP Plus Policy Dialogue��Using SBEM to implement the EPBD��EECG workshop��Vienna, 20 November 2019�
	Background
	A recap of the background
	NCM, MEPS and EPCs
	NCM, MEPR and EPCs
	NCM, MEPR and EPCs
	The national calculation methodology
	SBEM – the basics
	Simplified Building Energy Model for the Balkans
	Simplified SBEM schematic
	Simplified SBEM schematic �The engine
	The process inside SBEM
	Energy need (kWh) in space for heating/cooling
	Delivered energy use (kWh) = need/system efficiency
	CO2 emissions = delivered energy x fuel emission factor�primary energy = delivered energy x primary energy factor
	Basis of calculation algorithms
	Simplified SBEM schematic �The interface
	Describing the building - key stages
	Simplified SBEM schematic �The databases
	Tailored databases for each country (1/2)
	Tailored databases for each country (2/2)
	Simplified SBEM schematic �EPC generation
	Different methods for each country
	Energy Performance Certificate�Results
	Energy Performance Certificate�For official output
	Simplified SBEM schematic �The complete tool
	What SBEM does and does NOT do�
	Live demonstration of tools
	�Paul Davidson, BRE�paul.davidson@bregroup.com���Nick Haralambopoulos, ECA�nick@eca-uk.com

