INTERNATIONAL
STANDARD 1

ISO
6745

First edition
2015-02-01

Environmental performance of
buildings — Carbon metric of a
building — Use stage

Performance environnementale des bdtiments — Métriqu
carbone des batiments — Phadse opérationnelle

e du

-_— Reference number
=) — 1SO 16745:2015(E)

©1S0 2015


https://standardsiso.com/api/?name=4f5f1e252010558c40e768eac51fb393

ISO 16745:2015(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2015
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=4f5f1e252010558c40e768eac51fb393

ISO 16745:2015(E)

Contents Page
FFOT@WOTM .........ccccceeee st \%
IIUETOUQUICEION........cocessesss s vi
1 SCOPI ...t 1
2 Normative references
3 Terms and definitions
4 Principles ... 5
4.1 General................. 5
4.2 Completeness w5
4.3 (000 013 3 1) o oSSR 4 =S ISR 5
4.4 2] 11172 o ol 4 A 5
4.5 Coherence 5
L ST Vo0 L | [} 725 i O S 5
4.7 TrANSPATEIICY ..o o s 5
4.8  Avoidance of Double COUNTING ... e e 5
5 Protocol of measuring the carbon metric of a building in the use stage........... ] 6
5.1 System boundary
5.1.1  Types of carbon metrics of a building ...
5.1.2  System boundary for the carbon metrics of a building ...
5.2 Carbon metric and carbon iNtENSILY ... S
5.3 Calculation of GHG @MiSSIONS. ...
5.3.1 GHG emissions associated with energy use of a building
5.3.2  Measurement of eNergy CarLier . ...
5.3.3  Exported Energy
LTS FE S B ) =y U ESY Vo
5.3.5  GHG emisSion COEffiCTBNES ...
6 Reporting and communicatien.of the carbon metric
6.1 GENETAL..oooo s
6.2 Reporting of the carbon metric........ccce.
6.2.1 Mandatory requirements ...................
6.2.2  Additional information.........c...
6.3 Communication of the carbon metric
6.3.1 Type of COMMUNICATION ..o
6.3.2~,<Provision of information ...
6.3.3- Availability of information...
634  Carbon metric disclosure report
6.3.5  Explanatory material
7 VRITEICATION ..ot
71 LT3 1<) -

7.2 Procedure for review and independent veritication....
7.2.1 Independent verification of data

7.2.2  Verification of the carbon metric declaration............es 22

7.2.3  Independence and competence of verifiers

7.2.4  Rules for data confidentiality ...
Annex A (informative) Aim of CArDON METTIC. ...
Annex B (informative) Building energy use defined by usage by ISO 12655...........cen 25
Annex C (informative) Types of factors or coefficients by ISO 16346 ... 27

Annex D (informative) Allocation of emissions related to target energy in combined heat
and power generation by VDI 4660 Part 2 ... 28

Annex E (informative) Status of ISO 16745 and other documents and concepts related to

© 1S0 2015 - All rights reserved iii


https://standardsiso.com/api/?name=4f5f1e252010558c40e768eac51fb393

ISO 16745:2015(E)

the description and assessment of greenhouse gas emissions caused by buildings

BIDIHOGTAPIY ...ttt

iv © ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=4f5f1e252010558c40e768eac51fb393

ISO 16745:2015(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Introduction

Buildings contribute approximately one-third of global greenhouse gas (GHG) emissions. With its
high share of emissions, the building and construction sector has the responsibility to take the global
lead in implementing strategies to reduce GHG emissions. The building and construction sector has
more potential and opportunity to deliver quick, deep, and cost-effective GHG mitigation than any
other sectors. Carbon dioxide (CO2) emissions contribute to global warming, which is one of the most
recognized environmental impacts attributable to buildings.
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blished to measure, report, and verify potential reductions of GHG emissions from, éxi
ment and reporting of GHG emissions, providing the foundation for accurate perform
buildings to be drawn, national targets to be set, and carbon trading to,decur on a

accurate and precise reporting can only be achieved if GHG emissions)(and removals)
stages of buildings are measured and/or quantified. However, not.alb countries in the v
bnt capacity or resources to use and apply life cycle assessment (LCA) methodologies.

he need for collaboration on a global scale, the need exists for'a metric that is usable not
with sufficient number of experts and a precise databasé/but also in those countries W
vices are limited and databases have considerable gaps.For instance, with the potenti
carbon trading within building-related sectors, a method that is consistently usable in
eloped and developing world is needed.

energy use in buildings typically accounts for 70 %-80 % of energy use over the bui
herefore, the operating stage of the building’s life cycle is the focus of measuremen
direct and indirect GHG emissions.

itional Standard aims to set out a.globally applicable common method of measuring
associated GHG emissions (and.removals) attributable to existing buildings, by prov
s for the determining and reporting of a carbon metric(s) of a building.

metric is a measure (a-partial carbon footprint) that is based on energy use datd
Hing information for,anexisting building in operation. It provides information relat
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eful and globally transferable.
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This International Standard provides requirements for determining and reporting a carbon metric of an
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timg buitding, associated witlh thie operation of tie building- ttsetsout mettrods forti

Fting, communication, and verification of a set of carbon metrics for GHG emissions aris
ured energy use during the operation of an existing building, the measured usep-rel
hnd other relevant GHG emissions and removals. These carbon metrics aresseparate

ures designated CM1, CM2, and CM3 (see 5.1.1).

[nternational Standard follows the principles set out in ISO 15392 and those described
Fe deviations from the principles in ISO 15392 occur, or where moré specific principle

International Standard takes precedence.

arbon metrics CM1 and CM2 are not quantified based on life'cycle assessment (LCA) nj
pn metric CM3 may include partial quantification based on the results of LCA.

[nternational Standard does not include any method of tnedelling of the operational ener
ing but follows the conventions provided by other International Standards, as given in rele

International Standard is not an assessment, method for evaluating the overall en
rmance of a building or a building-rating tool'and does not include value-based inter]
arbon metric(s) through weightings or benchmarking.

International Standard deals with the application of the carbon metric(s) for an existi
r residential or commercial, or a building complex. It does not include provisions for reg
nal building stock.

Normative references

following documents,_in whole or in part, are normatively referenced in this docunj
pensable for its.application. For dated references, only the edition cited applies. |
ences, the latest.edition of the referenced document (including any amendments) appl

12655, Energy performance of buildings — Presentation of measured energy use of buildin

707-1:2014Buildings and civil engineering works — Vocabulary — Part 1: General term§

calculation,
ing from the
ated energy
d into three

in Clause 4.
5 are stated,

lethodology.

oy use of the
vant clauses.

Vironmental
pretation of

ng building,
jonal and/or

ent and are
For undated
es.

gs

14050, Environmental management — Vocabulary

15392, Sustainability in building construction — General principles

ISO/TR 16344:2012, Energy performance of buildings — Common terms, definitions and symbols for the
overall energy performance rating and certification

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 6707-1, ISO 12655, ISO 14050,
ISO 15392, ISO/TR 16344, and the following apply. Where differences or conflicts occur, the definitions
given below shall take precedence.

NOTE

Anumber of terms and definitions from these other sources have been repeated below, for eas

© ISO 2015 - All rights reserved
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building services
services provided by technical building systems (3.19) and by appliances (ISO 6707-1:2014, 5.4.7) to
provide indoor climate conditions, domestic hot water, illumination levels, and other services related to
the use of the building (ISO 6707-1:2014, 3.1.3)

[SOURCE: IS
3.2

O/TR 16344:2012, 2.1.10]

carbon intensity
carbon metric (3.3) expressed in relation to a specific reference unit related to the function

(ISO 15686

10.2010 2D 707 4.2044 2 4 2

10\ o+ L o1 L1CO £
LY.L U1V, J-.LU) Ul LT UMllMllly l_lJU U/7VU771L.4U1T, J-J.-JJ

Note 1 to entry: Examples of reference units may include per unit area, per person, per kilobyte, petl

output, and |

3.3

carbon met
sum of ann
2.6), expres
(IS0 6707-1

34
cooling
removal of |

[SOURCE: IS

3.5

delivered €
energy (3.6)
the system |
(3.20), domg

Note 1 to ent

[SOURCE: IS
energy systq

3.6

energy
capacity forj
thermal (he

[SOURCE: IS
3.7

er GDP.

ric

ual greenhouse gas emissions (ISO 14064-1:2006, 2.5) and removais, (ISO 14064-1:]

sed as CO; equivalents (1SO 14064-1:2006, 2.19), associated with the use stage of a bui
2014, 3.1.3)

htent and/or sensible heat

0 16818:2008, 3.47]

nergy
expressed per energy carrier (3.7), supplied to the technical building systems (3.19) thr

poundary (3.18), to satisfy the uses taken into account [heating, cooling (3.4), ventil,
stic hot water, lighting, appliances (SO 6707-1:2014, 5.4.7), etc.], or to produce electrig

"y: Delivered energy can be calculated for defined energy uses or it can be measured.

0/TR 16344:2012, 2.1.33ymodified by deleting the Note 1 related to active solar and
bms. |

doing work; having several forms that may be transformed from one to another, su
ht), mechanical (work), electrical, or chemical

0 16818:2008, 3.74]

unit

1006,
Iding

ough
ation
ity

wind

ch as

Fler

energy car

substance or phenomenon that can be used to produce mechanical work or heat (ISO 16818:2008, 3.117)
or to operate chemical or physical processes

Note 1 to entry: The energy content (1SO 13602-2:2006, 3.1) of fuels (3.10) is given by their gross calorific value
(ISO/TR 16344:2012, 2.1.78).

[SOURCE: IS
3.8

O/TR 16344:2012, 2.1.46]

energy source
source from which useful energy (3.6) can be extracted or recovered either directly or by means of a
conversion or transformation process

Note 1 to entry: Examples include oil or gas fields, coal mines, sun, forests, etc.

© ISO 2015 - All rights reserved
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[SOURCE: ISO/TR 16344:2012, 2.1.62]

3.9

exported energy

energy (3.6), expressed per energy carrier (3.7), delivered by the technical building systems (3.19) through
the system boundary (3.18) and used outside the system boundary

Note 1 to entry: It can be specified by generation types [e.g. combined heat and power (CHP), photovoltaic (PV)]
in order to apply different weighting factors.

[SOURCE: ISO/TR 16344:2012, 2.1.72]

3.10
fuel
matgrial that can be used to produce heat (ISO 16818:2008, 3.117) or generate powet by combustion

[SOURCE: ISO/TR 16344:2012, 2.1.74]

3.11
functional equivalent
quantified functional requirements and/or technical requirements 0¥ a building (1SO $707-1:2014,
3.1.3)) or part thereof for use as a reference basis for comparison

[SOURCE: ISO 21931-1:2010, 3.7, modified to add reference to part of a building.]

3.12
greenhouse gas emission coefficient
coefflicient that describes the amount of a specific greenfiguse gas (1SO 14064-1:2006, 2.1) thatis released
from|doing a certain activity, such as burning one tonne of fuel (3.10) in a furnace

Note |l to entry: In general, GHG emission coefficientsfrom specific energy consumption (1SO 50001:2011, 3.7) are
quantified based on GHG emission factors (1SO 14064-1:2006, 2.7) for use of the energy (3.6).

Note 2 to entry: Greenhouse gas emission cgéfficients can differ by year.

3.13
greenhouse gas reservoir
physijcal unit or component of'the biosphere, geosphere, or hydrosphere with the capability to store or
accumulate a GHG (ISO 14064-1:2006, 2.1) removed from the atmosphere by a greenhouse gqs sink (3.14)
or a (HG captured froma'greenhouse gas source (3.15)

Note|1 to entry: The-total mass of carbon contained in a GHG reservoir at a specified point in time could be
referfed to as the carbon stock of the reservoir.

Note P to entry: A'GHG reservoir can transfer greenhouse gases to another GHG reservoir.

Note |3 tocentry: The collection of a GHG from a GHG source before it enters the atmosphere and dJtorage of the
colle¢ted,GHG in a GHG reservoir could be referred to as GHG capture and storage.

[SOURCE: 1SO 14064-1:2006, 2.4]

3.14
greenhouse gas sink
physical unit or process that removes a GHG (1SO 14064-1:2006, 2.1) from the atmosphere

[SOURCE: ISO 14064-1:2006, 2.3]

3.15
greenhouse gas source
physical unit or process that releases a GHG (IS0 14064-1:2006, 2.1) into the atmosphere

[SOURCE: ISO 14064-1:2006, 2.2]

© IS0 2015 - All rights reserved 3
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3.16

gross floor area

sum of the floor areas of the conditioned spaces (ISO 16818:2008, 3.38) within the building
(ISO 6707-1:2014, 3.1.3), including basements, mezzanine and intermediate floor tiers, and penthouses,
of headroom height 2,2 m or as specified in national or regional codes and standards

Note 1 to entry: It is measured from the exterior faces of exterior walls or from the centreline of walls separating
buildings, but excluding covered walkways, open roofed-over areas, porches and similar spaces, pipe trenches,

exterior terraces or steps, chimneys, roof overhangs, and similar features.

[SOURCE: IS

O/TR 16344:2012, 2.1.79]

3.17
renewable
energy (3.6)

[SOURCE: I
examples af

3.18

system bou
boundary th
and outside

Note 1 to ent
system boun

[SOURCE: IS

3.19
technical b
technical eq

Energy
from an energy source (3.8) that is not depleted by extraction

O/TR 16344:2012, 2.1.123, modified—specific reference to energy souree'added an
d explanatory note were removed.]

ndary
atincludes within it all areas associated with a building (1SO 670%*1:2014, 3.1.3) (both i
the building) where energy (3.6) is consumed or produced

'y: Inside the system boundary, the system losses are taken inté account explicitly, while outsig
lary, they are taken into account in the conversion factor,

O/TR 16344:2012, 2.1.142]

hilding system
juipment for heating, cooling (3.4), ventilation (3.20), domestic hot water, lighting

electricity production

Note 1 to en

ry: A technical building system canjrefer to one or to several building services (3.1) [e.g. he

system, heating, and domestic hot water system (ISO 6707-1:2014, 5.4.48)].

Note 2 to ent

Note 3 to ent

(PV) systemgq.

[SOURCE: IS

3.20
ventilation
process of s

"y: A technical building system is composed of different sub-systems.

ry: Electricity production can include cogeneration (ISO/TR 16344:2012, 2.1.20) and photov]|

0/TR 16344;2012, 2.1.146]

1pplying or removing air by natural means or mechanical means to or from a space fq

1 the

nside

le the

and

ating

pltaic

r the

purpose of d

ohtrolling air contaminant levels, humidity, odours, or temperature within the space

[SOURCE: IS

3.21
verifier

0 16818:2008, 3.242]

party who makes sure or demonstrates that the process of measurement of a carbon metric (3.3) is true,

accurate, an

d justified
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4 Principles

4.1 General

The application of the following principles is fundamental to ensuring that GHG-related information
presented through the carbon metric represents a true and fair measure. These principles provide
the basis for the application of the requirements in this International Standard by the organization or
individual determining the carbon metric.

4.2 Completeness

Inclulde all relevant GHG emissions and removals (see 5.1) that provide a significant contriljution to the
carbpn metric.

4.3 | Consistency

Apply assumptions, methods, and data in the same way throughout the carbon metric detefmination to
arrivle at conclusions in accordance with the needs of the intended user,and intended use (see 5.1).

4.4 | Relevance

Seledt the GHG sources, GHG sinks, GHG reservoirs, data, and methodologies appropriate tothe needs of
the intended user and the intended use (see 5.3.4).

4.5 | Coherence

Seledt methodologies, standards, and guidance. decuments already recognized and adoptef for energy
meagurement and consumption to enhance coniparability between common carbon metrics (see 5.3.2)

4.6 | Accuracy

Ensure that the carbon metric quantification and communication are accurate, verifiable, relevant, and
not misleading and that bias is avgided and uncertainties are minimised (see 5.3.4).

4.7 | Transparency

Address and document'al relevant issues in an open, comprehensive, and understandable presentation
of information.

Disclose any relevant assumptions and make appropriate references to the methodologies and data
sourges used.€learly explain any estimates and avoid bias so that the carbon metric faithfully represents
what it purports to represent.

EnsureZthat the carbon metric communication is available to the intended audience and fits intended
meaning is presented in a way that is clear, meaningful, and understandable. Include information on
the functional equivalent, data assumptions, calculation methods, and other characteristics to make
the limitations in the comparisons of carbon metrics transparent and clear to the target group (see 6).

4.8 Avoidance of Double Counting

Avoid counting of greenhouse gas emissions and removals that have already been allocated within other
carbon metrics (see 5.3).

NOTE This list of principles has been adapted based on the principles described in ISO/TS 14067, 5.

© IS0 2015 - All rights reserved 5
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5 Protocol of measuring the carbon metric of a building in the use stage

5.1 Syste

m boundary

5.1.1 Types of carbon metrics of a building

A carbon metric shall be measured by quantifying the direct and indirect GHG emissions and removals
associated with a building in-use.

The three types of carbon metrics of a building are defined as follows:

a) Carbon|metric 1 (CM1) is the sum of annual GHG emissions, expressed as CO; equivalents,
building-related energy use (see 5.3.4.1);

b) Carbon|metric 2 (CM2) is the sum of annual GHG emissions, expressed as CO; equivalents,
building- and user-related energy use (see 5.3.4.2);

c) Carbon|metric 3 (CM3) is the sum of annual GHG emissions and removals, expressed ag
equivalents, from building- and user-related energy use, plus other building-related sources of
emissiohs and removals.

5.1.2 System boundary for the carbon metrics of a building

5.1.2.1 System boundary for the carbon metrics CM1 and CM2

The system poundary for the CM1 and CM2 of a building is shewn'in Figure 1. It consists of the equip

to operate t
deliver, cony

CM1 and CM
a)

deliverd

NOTE
remotely
thatisd

b) totalon

site (cul

NOTE EJ
turbine powse

The system
building’s si

All buildings

he building fulfilling the demand as energy end use and the technical building system
rert, and generate energy for the energy endqse.

2 of a building are determined based amthe following:

r generated energy [e.g. from phatovoltaic (PV), wind power, or combined heat and power (CHP
rectly connected to the building.

Lsite energy generated and used in the building and for other energy use within the build
tilage).

amples of sousces of on-site energy generation can be solar power [photovoltaic (PV) panel],
1, biomass fuel, combined heat and power (CHP), fuel cell, and others.

boundaryshall include all the energy consuming and generating systems that are withi
[te (eurtilage) and that support operation of the building.

d energy for the building and for other energy use within the building’s site (curtilage);

from

from

CO2
GHG

ment
(s) to

)

Delivered energy includes energy provided by the local or national utility supplier andl any

etc.]

ing’s

wind

n the

Lrolated energy end use fac indicated in the pa]n arey boxes in Ficure 1) shall he
]

aken

into account for the carbon metric (CMl) even when energy for these services is separately measured
through sub-metering.

Lighting (including plug-in lighting necessary for the basic function of the building) and controls
(including systems for daylight control) shall be included in the CM1. (see 5.3.4.1).

User-related energy use (as indicated in the dotted box in Figure 1) shall be included in the CM2, including

energy for s

upplementary lighting installed by building users (see 5.3.4.2).
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e

i Thermal (heat and coolth)

**Photgvoltaic Panel Q

*Biomass CHP (combined heat a@%er)

Systems part

| HVAC and domestic

hot water

| Space heating |

Space cooling |

| Air movement |

Domestic hot
water

Heating/cooling

Distribution

systems
(incl. BCHP*)

Solar thermal
PV** local

Building/CURTILAGE

Lighting and plug-i)\h
|

| Fixed lighq’q\@|
VI "4

Plug-i

ting

ﬁg-in
he'ﬁt%g/cooling

i Household/office
E_ appliances

Other ultimate usage /

—

SYSTEM BOUNDARY

Indoor
transportation

Building auxiliary
devices

Other special usages

N . 1
i Devices in data !
1
" centre !

| Otherspecific |
' functional devices

Figure 1 — Boundary and energy flows —
%NQVE energy flows within and crossing the boundaries for energy use of a buillding

It is NOT necessary to separately measure the amount of energy generated, converted, or consumed

within the system boundary by each individual system, piece of equipment, or machine.

Exported energy is outside the system boundary but may be reported as additional information where

appropriate (see 6.2.2).

Figures 2, 3, and 4 show examples of the system boundary for CM1.

EXAMPLE 1

within the system boundary are required to be measured for CM1.

© ISO 2015 - All rights reserved
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Required to be
measured

E gel,c1

. 1'| Energy end use [,

1)

Electricity: E :Ele ctricity: 120 (kWh
U g™ <]
b/y — ""Lighting
site,c2 ! >
ISt C2 1™ > HVAC
: »

[energy carrier]
cl: electricity
c2: electricity on site

Systems part

NOT required to be
" measured for CM1

Figure 2 — Examples of energy flow measuring by energy carriers (Ex.1)

Only the energy carriers for the delivered energy are required to be measuredwhen a cogener

ation

....

#l..

| Energy endhuse |

——
.

e, 1
NN
kb LHea t40 (M]/y)

+~—p  Lighting
[T
ST HuA
Lo '_'NO‘T required to bg

EXAMPLE 2
system is insfalled and used within the system boundary for CM1.
Rejquired to be
mgasured | |Systems part |
i R K
Edelc2 ! 1T Cogene
100 (m3/y) P ration
:' Electricity: 30 kWh/y)
I “tHeat: 40 (MJ/y)
N EER
100 (kWh/y) le
!
_ —— -
[energy garriers] ; * A : _________
cl: elecfricity ) @ T
c2: gas 100{Wh/Y) --- :

EXAMPLE 3
the system b

boundary for]CM1.

Electricity: 120 (kW

v)

measured for CM1

Figure 3 — Examples of energy flow measuring by energy carriers (Ex.2)

The energy cdryier for the delivered energy and biomass fuel (wood, waste, etc.) harvested within
bundary are measured when biomass cogeneration system is installed and used within the system
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fomass [{Tg_ [\
Required to be 130 (k | e,
measured T e
: Systemspart H Energy end use || .
¥ | {TCogene | . |it Electricity: 120 (kWh/y}
:?» ration k ':*I:If{at: 40 Mfy) ol
: :', Electricity: ; R —— %
1 |"30(kWh/y) | &L, I
1 | Hedt o.My : ..... »  Lighting
1 I NG H.VA
[energy carriers] o /! T “INOT requlred to be
q1: eleCtriCity = E. L~ ¥ 4 \ [ IR PP L .- |measured for CM1
d3: biomass :" H ..]I ....................... !
10, (kWh/y)-
Figure 4 — Examples of energy flow measuring by energy carriers (Ex.3)
5.1.2.2 System boundary for the carbon metric CM3
system boundary for the carbon metric CM3 shal] include all the elements within| the system
boundary for CM2 plus other processes and activities (inchiding upstream and downstreanp processes),

caus
with

clearing, repair, replacement and refurbishment, water use, waste treatmentand disposal, a
of refrigerant from building air cooling systems:

5.2
The

Carbon metric and carbon inténsity

over|a one year period. For more.detailed analysis or comparison, the carbon metric may
relative to a specific measure'of carbon intensity, e.g. per unit area, per person, per kilob
outppt, and/or per GDP.

5.3

Calculation of GHG emissions

5.3.1 GHG emissions associated with energy use of a building

The

¢mittedumass of GHG, expressed as kg CO2 equivalent per kg emission, shall be calcula

delivered energy for each energy carrier plus the on-site energy, if any, produced without usi
energyand used in the building and/or for other energy use within the building’s site, mult
respective GHG emission coefficient.

ng GHG emissions and removals associated withthe use stage of the building and other systems
n the building’s site (curtilage). These shall include, where significant, maintenande, including

d emissions

farbon metric is a measure of total GHG emissions attributed to the use of a building in operation,

be denoted
yte, per unit

ed from the
ng delivered

plied by the

M:CO%eqv = Z((Edel,ci X Kdel,ci ) + (Esite,ci X Ksite,ci ))

where

Edel ci is the delivered energy for energy carrier del,ci;
Eite,ciis the energy produced onsite for the energy carrier site,ci;

Kdel,ci is the GHG emission coefficient for delivered energy carrier del,ci (see 5.3.5);

Kisite cils the GHG emission coefficient for on-site energy carrier site,ci.
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Where the sum of energy produced on-site is estimated to be is less than 2 % of the total energy, Esite ci

should be ig

NOTE Energy produced on site does not include cogeneration by delivered energy sources.

nored.

5.3.2 Measurement of energy carrier

Where the energy carrier(s) provides energy to support the operation of the building and/or other on-
site facilities, measurement of the energy carrier shall take account of all the sources delivered to and
generated within the system boundary including

— electric
— fuels (e.
— importe
Data for norj
a) Utility ¢
b) Electrig

c) Invoiceq
d) Gas bills;
e) Meterr

f) Pipeling
g) Energy
The sum of {
Data for the
a) Meterr
b) Measur

NOTE Fy
building is ay

ty;
o. gas, oil, wood, and other biomass waste), and

d coolth/steam/heat.

hinal delivered energy is available from the following sources:
rovider reports and contracts;

ity bills;

for fuel deliveries;

badings (estimated from invoices, if meter reading§are not available);
measurements;

management software.

hese data shall include all of the energy usage described in 5.3.4.
on-site generated energy shall be.based on the following:

padings;

bd amount of biomass.consumed (kg).

ailable from ISO-12655, ISO 16343, and [SO 16346.

5.3.3 Expprted Energy

Exported er]
not included

in"the carbon metric but can be reported as additional information.

rther information f6r'the method of measuring and calculation of energy in the use stagg

b of a

ergysi-e. energy produced on-site, but not used for the building or other on-site facilities, is

Where exported energy is reported as additional information, the GHG emissions from the exported
energy shall be calculated from the amount of energy generated, multiplied by the respective GHG
emission coefficient.

m- COzeq

where
Eexp,ciis

Kexp,ciis

NOTE Annex D presents examples of allocation rules that can be used for combined heat power.

10

v= z (Eexp,ci x Kexp,ci )

the exported energy for energy carrier ci;

the GHG emission coefficient for delivered energy carrier ci.
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5.3.4 Energy usage

5.3.4.1 Building-related energy use
For CM1, building-related energy use shall be determined as follows (see Annex B for the classification):
a) Energy for HVAC and domestic hot water:

1) energy for space heating;

2) energy for space cooling;

3) energy for air movement;

4) energy for domestic hot water.

b) Energy for fixed lighting

c) KEnergy for plug-in equipment for basic building services:
1) plug-in lighting;

2) plug-in heating;

3) plug-in cooling.

d) KEnergy for other usage:

1) energy for indoor transportation;

2) energy for building auxiliary devices.

For purposes of determining the carbon mettic, all building-related energy use shall be influded, even
for services not typically sub-metered orseparately measured.

5.3.4.2 User-related energy use
For (M2, user-related energy uSe\is determined as follows (see Annex B for the classificatian):
a) [Energy for lighting and\plug-in equipment:

1) energy for supplémentary lighting installed by building users;
2) energy far-household/office appliances.

b) KEnergy for,other special usages:

1) “energy for cooking;

J_energy for reifrigeration (cooling and Storage);
3) energy for devices in data centres;

4) energy for other specific functional devices.
5.3.5 GHG emission coefficients

5.3.5.1 General
The greenhouse gas emissions from energy consumption are quantified by using GHG emission

coefficients. GHG emission coefficients characterize the amount of a specific GHG that is released from
doing a certain activity, such as burning one tonne of fuel in a furnace.
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The GHG emission coefficient(s) used is based on the type of delivered energy carrier.

For the purpose of this International Standard, the following information shall be stated regarding the

type of GHG

sources

emission coefficient used to determine carbon metric:

of information (e.g. national, international);

other protocols);

included elements in supply chain (e.g. on-site or on-site plus upstream processes);

greenhouse gasses included in CO; equivalent (e.g. following Kyoto protocol, Montreal protocol, or

time frg

year of

The choice
appropriate

GHG emissig

nationa
— indepen

internat

NOTE 1
References [1

NOTE2 GI
for flexible m

NOTE3  Bg
may not nece
NOTE 4

calculations 4

NOTES5  Fqg
the type of G
as accurate a

NOTE6  Fq
recommende
to the fuel th

NOTE 7
especially in

me of impacts on environment (100 years};
reference of emission coefficient data.

f the source of the GHG emission coefficient used for calculating a carbonmietric sha
for the intended use of the carbon metric.

n coefficients shall be obtained from, in the following order of priority;:
ly agreed data;
dently provided information;

ionally agreed data.

There are some usable databases as officially agreed (approved) GHG emission coefficients

4], [15], [16]).

HG emission coefficients for each fuel type may bethe same as those used under national repd
echanisms for the Kyoto Protocol for the six major greenhouse gases.

cause some officially agreed (approved) GHG-emission coefficients are based on default emissiong

Adlditional geographically- or technologically-specific GHG emission factors may resultin more acd

nd can be used as long as they.ate credible and as long as the sources are documented and rep
r certain sources, GHG enfissions may be calculated in different ways to accommodate differen
HG activity data availaple to individual reporting offices or to help ensure that the calculatior]
5 possible.

r international{carbon trading mechanisms (such as the Clean Development Mechanism)

it is being.eonSumed and the technology used for the energy carrier.

This International Standard includes the principle of avoidance of double-counting. This is consi

111 be

(see

rting

, they

sarily reflect the specific types of fuel combustion and emissions control technologies at each building.

urate
rted.

resin
s are

it is

d that the soutce-of the GHG emission coefficient(s) be the internationally agreed sources appropriate

lered

some ‘situations where supplier/generator-specific emission factors for electricity are use
re:

example, whd

(Il. For

the process which used the electricity (or used an equivalent amount of electricity of the same type to that

generated) and another process did not claim the generator-specific emission factors for that electricity; and

organization.

the generator-specific electricity production does not influence the emission factors of any other process or

some electricity attributes such as green certificates are sold without direct coupling to the electricity itself.

In some countries, parts of the electricity from renewable energy sources might already be sold/exported as
renewable electricity without being excluded from the supplied mix.

5.3.5.2 Treatment of delivered energy

The GHG emission coefficients associated with the use of delivered energy shall take into account, where
relevant, GHG emissions arising from the energy supply system.

12
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When a supplier of energy delivers a specific energy product with a specific GHG emission coefficient
and guarantees that the energy sale and the associated GHG emissions are not double counted, the GHG
emission coefficient for that specific energy product shall be used. When the supplier of energy does not
provide a specific GHG emission coefficient for the specific energy product delivered, the GHG emission
coefficient associated with the utility (e.g. the national grid for electricity) shall be used.

Where a country does not have a national supply system but has several unconnected supply systems
or several countries share a supply system, the GHG emission coefficient(s) associated with the relevant
system from which the energy is obtained shall be used.

Where the
coeffieten

5.3.5

Whe
unde

6 1

6.1

The
benc
Annd

Inor
infor
trans

This
The {

NOTH

v, o V PP TV-SV 5 v, v, caatana 5 avy-1oe -

.3 Treatment of on-site energy

h energy is internally produced (e.g. on-site generated electricity) and consumed by
r study, the GHG emission coefficient for that energy shall be used for that.building.

Reporting and communication of the carbon metric

General

carbon metric may be used for a variety of purposes,*which can include internal
hmarking, public information, property evaluationpolicy information asset evaluati
x A for further information).

Her to use and apply the carbon metric appropriately, the reporting of the carbon metric
mation necessary to describe the building aiid give sufficient information to allow trac
parency of the measurement.

information shall include, but not be'limited to, the items in 6.2 and 6.3.
reatment of energy shall be documented in the carbon metric study report.

This International Standard does not set benchmarks, however, it is recognized that the ¢

may be used for this purpose and further information in this respect is given in Annex A.

6.2

6.2.1
The

Reporting of the'carbon metric

Mandatery-requirements

rarbon metric study report shall include the following:

uilding identification (name of building(s), physical address);

GHG emission coefficient(s) for the energy supply system are difficult to access, GHG emission

the building

or external
on, etc. (see

hall include
eability and

arbon metric

b) type of the carbon metric (e.g. CM1, CMZ, or CM3]J;

c) value of the carbon metric(s);

d) value(s) of the carbon intensity(ies) determined,;

e) purpose of the reporting;

f) reporting period, 12 consecutive months, mm/yyyy-mm/yyyy (e.g. 07/2013-06/2014)

g) whether the carbon metric has been normalized to average annualized conditions such as local
climate (if yes, include the method used to normalize the carbon metric for average conditions);

h) date of the evaluation;

© ISO

2015 - All rights reserved
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i) name of the organization or individual doing evaluation (self-measurement or third party);
j) client of the evaluation;

k) description/illustration of the system boundary;

1) list of energy end use included in the carbon metric in relation to the type of CM;

m) whether delivered energy end uses (e.g. heating, lighting, cooling, etc.) are measured or estimated
(see Tables 1 to 3);

n) inventory of energy carriers (see Table 4 and 5);

0) source (I)f GHG emission coefficient (publication, organization, year of the coefficient measured);
p) year of gonstruction of building (for each building of a complex);
q) yearoflatestmajorrenovationaffectingenergy use (e.g. change of HVAC, change of btiilding envelope);
r) year of any (latest) change in use;
s) total site area;

t) location (country and climate).
The followingbuilding information, asaminimum, shall be provided to:describe the functional equivglent:
a) building type and use, including multi-use building;

b) floor arfa (gross, net lettable, conditioned, occupied) foreach use;
c¢) number]offloors (above ground, underground);

d) occupaicy [number of persons {on a Full Time:Equivalent (FTE) basis for commercial buildings},
operatipn schedule].

Both the type and the quantity of the energy earrier (e.g. oil, coal, natural gas, electricity, biomass fluels)
shall be presented according to the actuakdelivered energy and exported energy, such as 1 m3 (nafural
gas), 1 kWh|(electricity).

NOTE Unpits of energy carriers for reporting may be chosen nationally, depending on the purpose ¢f the
carbon metrik.

14 © IS0 2015 - All rights reserved
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Table 1 — List of energy end use included in the carbon metric for CM1

Energy consumption related Presentin | Included | Separately Measur_ed Ene_rgy_
. g . b or Esti- carrier if
service the building2 |in the CMP| meteredc d
mated knowne
1 Build- Space heating
ing-re- .
2 lated Space cooling
3 energy Air movement
4 use Domestic hot water
5 1 ighfing for b')cin bui]d
ing function
(fixed lighting etc.)
6 Aucxiliary energy
(e.g. for heat pumps)
Indoor transportation
Building auxiliary
devices
a  Use “P” to indicate if services are present in the building.
b Use “I” to indicate if the energy end use for the service is included in the.cafbon metric.
¢ Use “X” to indicate if energy end use for the service is separately metered.
d  Use “M” or “E” to indicate if delivered energy end use is based on either measurement or estimation.
e Heport may indicate the energy carrier for each energy end use; if known.
Table 2 — List of energy end use included in the carbon metric for CM2
. . Energy
Energy consumption related Presentin | Included | Separately |[Measured or carrier if
service the building? | in the CMP| meteredc | Estimatedd knowne

1 Build-
ing-re-

2 lated

3 energy

4 use

5

6

Space heating

Space cooling

Air movement

Domestic hot water

Lighting fer‘basic build-
ingfunction
(fixed lighting etc.)

Aucxiliary energy
(e. g. for heat pumps)

Indoor transportation

Rni]ding auxiliary

devices

a  Use “P” to indicate if services are present in the building.

b Use “I” to indicate if the energy end use for the service is included in the carbon metric.

¢ Use “X” to indicate if energy end use for the service is separately metered.

d  Use “M” or “E” to indicate if delivered energy end use is based on either measurement or estimation.

e Report may indicate the energy carrier for each energy end use, if known.

© ISO 2015 - All rights reserved
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Table 2 (continued)

Energy consumption related Presentin | Included | Separately |Measured or cg?:ilt‘egryif
service the buildinga |in the CMP| meteredc | Estimatedd Kk
nowne
9 Plug-in supplementary
lighting
10 |User-re- Household/office appli-
lated ances
11 |energy Refrigerator
use

12 | (Examf|| Devicesin Data Centre

ples) | | Other specific functional

13 devices

4 ] e

a  Use “P” tp indicate if services are present in the building.

b Use “I” t¢ indicate if the energy end use for the service is included in the carbon metric.
¢ Use “X” tp indicate if energy end use for the service is separately metered.

d  Use “M” ¢r “E” to indicate if delivered energy end use is based on either measirement or estimation.

e Reportnmay indicate the energy carrier for each energy end use, if know#.

Table 3 — List of energy end use included in the.carbon metric for CM3

Enerjgy consumption related Presentin Included | Separately |[Measured or cg?:ilt‘eiyi f
service the buildinga |in the CMP| meteredc | Estimatedd Kk
nowne
1 Build- Space heating
ing-re .
2 lated Space cooling
3 energy Air movement
4 use Domestic hot water
5 Lighting for basic build-
ing function
(fixed lighting etc()
6 Auxiliary energy
(e. g. for heatpumps)
Indoor tranSportation
8 Building auxiliary
devices

a  Use “P” tp indicate if services are present in the building.

b Use “I” toindicate If the energy end USe f0r The Service I inciuded in the carbon Metric.
¢ Use “X” to indicate if energy end use for the service is separately metered.

d  Use “M” or “E” to indicate if delivered energy end use is based on either measurement or estimation.

e Report may indicate the energy carrier for each energy end use, if known.

16 © IS0 2015 - All rights reserved
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Energy consumption related Presentin | Included | Separately |[Measured or CE::il;egryif
service the buildinga |in the CMP| meteredc | Estimatedd Kk
nowne
9 Plug-in supplementary
lighting
10 |User-re- Household/office appli-
lated ances
11 |energy Refrigerator
use
12 [(Exam-| Devicesin Data Centre
13 ples) | Other specific functional
devices
1“4 0
15 Other Other < speci-
build- fied > sources of GHG
ing-re-

16 lated L e

17 |[sources| ...
a  Use “P” to indicate if services are present in the building.
b Use “I” to indicate if the energy end use for the service is included in the carbon metric.
¢ Use “X” to indicate if energy end use for the service is separately metered.
d  Use “M” or “E” to indicate if delivered energy end use is\bdsed on either measurement or estimgtion.
e  Report may indicate the energy carrier for each enekgy end use, if known.

© ISO 2015 - All rights reserved
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Table 4 — Inventory of energy carriers and calculation of the carbon metric for CM1 and CM2

Energy Carrier C1

Energy Carrier
C2

C

En

ergy delivered

Edel,cl

Edel,cZ

GHG emission coef-
ficient for delivered

energy

Kdel,cl

Kdel,cZ

Mafss of GHG emis-
sipns (as kg CO;
equivalent) for deliv-

ered energy

Mmdel,c1

Mdel,c2

NMdel,ci

ar

Energy generated

d used on-site

Esite,cl

Esite,cZ

GH

pro

[} emission coef-

fidient for energy

duced and used
on-site

Ksite,cl

Ksite,cZ

Maj
sion
al
pro

ss of GHG emis-
(as kg CO7 equiv-
bnt) for energy
duced and used
on-site

Msite,c1

Mesite,c2

NMsite,ci

7

(Car

Total
bon Metric 1 / 2)

NOTE1 The
NOTE 2 The

uantity of energy carrier can be described “N/A”in case where its GHG emission coefficient is zero.

bnergy carrier type is identified based on the/{GHG coefficient.

Tabld

5 — Inventory of energy carriers and calculation of the carbon metric for CM3

Energy Carrier
C1

Energy Carrier

C2

Refrigerant

R1 ¢

)
en
COy

delivered energy

Nass of GHG
issions (as kg
equivalent) for

Mdel,c1

Mdel,c2

NMdel,ci

]
ern
CO2
eng

ass of GHG
hission (as'\Kg
equjvalent) for
brgy produced

an

 used on-site

Mgsite,c1

Msite,c2

NMsite,ci

Energy exported

Eexp,cl

Eexp,cz

ficie

GHG emission coef-

nt for exported
energy

K Oexp,cl

K Oexp,c2

Weighted Mass of
GHG emission for
exported energy

MQexp,cl

MWexp,c2

NMAexp,ci

Refrigerant

Fr1

Global Warming
Potential of GHG

W(xrl

NOTE

Information described in Table 4 is also included in CM3.

18
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Table 5 (continued)
Energy Carrier | Energy Carrier Refrigerant C
C1 C2 R1
Weighted Mass of
8 GHG emission from Myrl nmy
Refrigerant
Total
9 (Carbon Metric 3) MCOzeci
NOTE Information described in Table 4 is also included in CM3.

6.2.2 Additional information

The
a)
b)
c)
d)
e)
f)

6.3

6.3.1 Type of communication

Therg are two types of communication.that may be used to make the carbon metric publi

(see

NOT
that

an infentional publication or through an open Internet site. Communications which are, for instang
betwgen businesses, or posted on a restricted access internet site are not classified as publicly av{

they

6.3.1.1 A _Carbon metric declaration

A carbon metric declaration 1S the communication of a carbon metric that has been ve

report should indicate the following information, where relevant:

wner’s name and contact information;

¢ategory of industry the building serves (in case of non-residential uge);
etailed inventory of appliances;

Ioint of time of last change of tenant;

lechnical information depending on the purpose of measurement;

exported energy including the related greenhouse gas emissions.

Communication of the carbon metric

Figure 5).

4 Carbon Metric declaration

4 Carbon Metric claim

i In relation to.a-Carbon metric communication, the term “publicly available” means a co

is deliberately placed'in the public domain or intended to be available to consumers, for instj

bubsequerttly enter the public domain through the unforeseen actions of a third party.

cly available

Immunication
nce, through
e, exchanged
ilable even if

independent third party.

rified by an

Assumptions made to create the declaration shall be included in the documentation of the organization
or individual determining the carbon metric, which shall be referenced in the declaration and made

avai

lable upon request.

© ISO 2015 - All rights reserved
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CM quantification
(Clause 5 )

v

CM study report
(6-2)

No further
requirement

Communication?

No further
requirement

Publicly available?

Independent Third No CM claim
Party verification? > (6.3.1.2)
(Clause 7 )
Yes
A 4 v
CM declaration CM disclosure report
(6.3.1.1) (6.3.4)

Figure’s — Communication flow of carbon metric

6.3.1.2 Carbon metricclaim

A carbon njetriceclaim is the communication of a carbon metric that has not been verified y an
independent thixd party.

When an organization decides to make a carbon metric claim publicly available, the communication of
the evaluation of the carbon metric shall be supported by a carbon metric disclosure report (see 6.3.4).

Assumptions made to create the claim shall be included in the documentation of the organization or
individual determining the carbon metric, which shall be referenced in the claim and made available
upon request.

6.3.2 Provision of information

For the purpose of communication, information included in the carbon metric study report may be
condensed and presented in tabular, graphical, or other format.

20 © IS0 2015 - All rights reserved
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For any form of communication, it shall include the following:
a) value(s) of the carbon metric(s);

b) value(s) of the carbon intensity(ies) determined;

c) purpose of the communication;

d) type(s) of the carbon metric (e.g. CM1, CM2, or CM3);

e) measurement period and date of the evaluation;

g) list of energy end use included in the carbon metric in relation to the type of CM;

h) hether the allocations are measured or estimated (see Table 1);

i) gource of GHG emission coefficient (publication, organization, year of the'coefficient m¢asured);

j)  building type and use including multi-use building.

a) Mbuilding identification (name of building(s), physical address);

b) floor area (gross, net lettable, conditioned, occupied) foteach use;
c) ¢ccupancy (number of persons, operation schedule};

d) year of construction of building (for each building of a complex);
e) Yearoflatestmajorrenovation affecting enérgy use (e.g.change of HVAC, change of building envelope);

f) year of change in use.

6.3.3 Availability of information

Whep carbon metric declarations are made, they shall be available to any party with |business or
conspimer interest who requests the information.

6.3.4 Carbon metricdisclosure report

6.3.4.1 General

Carbpn metrieclaim that is disclosed to the public and supported by a carbon metric disclgpsure report
shalllnotimply that the communication is verified by a third party.

The boslbe dats santhoade Sccyinntinne ~nd Dbt e chall ha b hichad 10 o transparent manner

\/JMALJ' Urorto, IIIC T Ot S, o S S U TIT P CIUTTS, ottt i ca crotrs strott o yuunnqnx\,u TIT o crarspot

and presented in sufficient detail to allow the reader to comprehend the complexities inherent in the
carbon metric. The carbon metric disclosure report shall also allow the results and interpretation to be
used in a manner consistent with the goals of the carbon metric determination.

6.3.4.2 Requirements for the carbon metric disclosure report

The carbon metric disclosure report shall contain the carbon metric study report and the following
information:

a) adisclaimer stating the relevant limitations of various potential uses;

b) disclosure and justification of the methods used.
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6.3.5 Explanatory material

The organization making the declaration or the claim shall provide, upon request, available explanatory
material to facilitate understanding of the data in the declaration or the claim, e.g. a carbon metric
disclosure report. Means of obtaining the explanatory material shall be clearly stated in the declaration.

This may be

a telephone number, address, or electronic access (e.g. email, URL).

7 Verification

7.1 General

In developirlg a carbon metric declaration, verification is required and shall be conducted in aceordance
with this clquse.

The organization or individual determining the carbon metric shall establish the appropriate verification
procedure tg ensure that the declaration complies with the requirement of this International Standard| This
procedure shall include the verification format and documentation, as well as adequate aecess to verification
rules and regults. Where used, verification shall always be carried out by an independent third party.

7.2 Procedure for review and independent verification

7.2.1 Independent verification of data

Independent verification of data information shall, as a minimum, confirm, examine, and evaluate
the following:

a) adhererce to the principles given in 4.2 to 4.8;

b) the datd coverage, representativeness, reproducibility, sources;

c) the playsibility, quality, and accuracy of theccarbon metric data;

d) the quality and accuracy of the supporting information.

The organization or individual determining the carbon metric may define additional tasks fof the
independent verifier.

7.2.2 Verification of the carbon metric declaration

The indeperndent verification procedure shall, as a minimum, be appropriate to determine whethdr the
carbon declaration is ifizconformance with the relevant requirements of this International Standard.
The verificgtion procedure shall be transparent. The independent verifier shall generate a r¢port
documentinig thie verification process, whileadheringto obligations coveringrules for data confidentjality
(see 7.2.4). ThiSreport shall be available to any person upon request.

The verification procedure shall assess whether the information given in the carbon metric declaration
accurately reflects the information in the documents on which the declaration is based. The verification
procedure shall also determine if this information is valid.

7.2.3 Independence and competence of verifiers

7.2.3.1 Independence of verifiers

Independent verifiers shall not have been involved in the determination of a carbon metric and shall
not have any conflict of interest resulting from their position in the organization or in relationship with
other stakeholders.
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7.2.3.2 Competence of verifiers

Independent verifiers shall be able to demonstrate minimum requirements for the competence of
verifiers, including knowledge of

a) relevantsector (e.g. energy sector),
b) the building type,
c) relevant standards in the fields of carbon metric declarations, and

d) the regulatory framework within which requirements for carbon metric declarations have been
prepared.

7.2.4 Rules for data confidentiality

Propfrietary information covered by intellectual property rights or similar legal'restrictipns or other
such|confidential data are not required to be made public. Business data identified as confjdential that
is propvided for the independent verification process shall be kept confidential.

If th¢ organization or individual determining the carbon metric determines, based on the|verification
report, that the data supporting the carbon metric declaration are inadequate, the declaratjon shall not
be published.
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Aim of carbon metric

A carbon metric aims to ensure comparability and consistency in global reporting of measurement of

greenhouse

A carbon m

same methgd and parameters.

With detaildd analysis, a carbon metric of a building can be used for the following:

gas emissions associated with activities related to the use of buildings.

btric is calculated by a common protocol and ensures that data are collected threugh the

— benchmarking, by provision of a consistent reporting framework for both industry and government

that wo

'k in a local and international context;

— baselimllng, by supporting consistent reporting of operational carbon&footprints from builglings

to enab|
allocati

— moneti{
measur
incentiy

e comparisons of buildings across cities and countries and provide a basis for funding
bns and international agreements;

ing, by provision of a consistent measurement basis\for monetisation of carbon trgding
es for the building and construction sector, which wilkin turn stimulate market activity by
ising energy efficiency.
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Building energy use defined by usage by ISO 12655

B.1 C(Classification of building energy use by usage

According to the energy usage in buildings, as shown in Figure 1, the total building etIlergy use is
classfified as follows:

— IKnergy for HVAC and domestic hot water, including energy for space heating, energy for space
ooling, energy for air movement, and energy for domestic hot water.

— [Energyforlightingand plug-in, including energy forlightingand energy fonhousehold /officp appliances.

— [Energy for other ultimate usage, including energy for indoor transportation and energy|for building
uxiliary devices.

— [Energy for other special usage, including energy for cooking; energy for cooling storage, energy for
evices in data centre, and energy for other specific functional devices.

See Higure B.1.

HVAC dihd -
domestichot water _< Domestic hot water

l |—‘ Household foffice appliances

|M{ Indoor transportation
»—--| Other ultimate usage ]| | |
| Building auxiliary devices

—{ Cooking
| —{ Cooling storage
Other special usage
o ||
Devices in data center

4{ Other specific functional devices

Total building
energy use

haH n4 11
riguic .1 — U

£ LI | 21 =
SdgC UITIICI gy I DUIIUIIIES

B.2 Energy for space heating

The energy used to provide heat (including humidification) for space heating of the building is energy
for space heating.

B.3 Energy for space cooling

The energy used to provide cold (including dehumidification) for space cooling of the building is energy
for space cooling.
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B.4 Energy for air movement

The energy used by the mechanical ventilation fans for building ventilation and air circulation is energy
for air movement. It includes electricity consumed by fans inside air handling devices (air handling unit,
outdoor air processor, fan coil unit, etc.), exhaust fans in toilet, ventilation fans in the garage, and other

ventilated spaces.

B.5 Energy for domestic hot water

The energy used to produce and transport hot water for building domestic water service is energy for

domestic ho

B.6 Ener

The energy
energy for lj
composed o

B.7 Ener

The energy
fountains, a

B.8 Ener

The energy ised by the indoor transportation devices inbuiildings, such as lifts, escalators, and passg

conveyors, i

B.9 Ener

The energy
water suppl

B.10 Ener

The energy
consumed b|

£
wulLcr.

gy for lighting

used by the lamp(s), control gear, and control circuit in or associated with luminar
ghting. It includes the indoor lighting and exterior lighting. The indoor lighting is us
f lighting for public space and private space.

gy for household/office appliances

ised by the household and office appliances, such as personal computers, printers, drir
hd TVs, is energy for household/office appliances.

gy for indoor transportation

5 energy for indoor transportation.

gy for building auxiliary devices

y and drainage and automatic door, is energy for building auxiliary devices.
py for cooking

used for cooking inside a building is energy for cooking. It includes the fuel and elect}
y cooking utensils and exhaust fans in the kitchen.

NOTE T

e energyused by the exhaust fansin the kitchen does notbelong to the item of energy for air move

es is
ually

king

nger

ised by all kinds of the building ‘auxiliary devices that serve the building, such as pumps for

ricity

iment.

B.11Energy for rnnling storage

The energy used by the refrigeration devices for storage is energy for cooling storage.

B.12 Energy for devices in data centre

The energy used by the devices in data centres inside the building, including servers and ancillary air-
conditioning, is energy for devices in data centre.

B.13 Energy for other specific functional devices

The energy used by other specific functional devices, such as medical equipment, laundry equipment,
and auxiliary devices of swimming pool, is energy for other specific functional devices.
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Annex C
(informative)

Types of factors or coefficients by ISO 16346

General

iggregation uses factors and coefficients determined at a national level according to.th
v. Values for factors needed to calculate the primary energy and/or CO; emissions'shoul
lational annex.

ISO 16346, 6.4.2 provides factors that can be used if no national values ane-given.

multi-plant generation system (e.g. electricity, district heating), the weighting factor
nds on which generation plants operate continuously and which.plants are affected
ergy demand. A distinction between average, marginal, and erid-use factors or coef
fore be appropriate for the aggregation.

Average factor or coefficient

hverage factor or coefficient reflects the annualaverage impact of all plants delivg
ctly or indirectly) to the building. It is calculated by estimating the total impact (priy
[0 production) during a year and divided by the total energy delivered.

Marginal factor or coefficient

brgy use or production is reduceds(or increased), not all power stations are affected
htion of “base load” stations,is unchanged. A decrease in demand is met by reduced
- plants. Exported energy bjta building reduces the need of a new plant.

marginal factor or coeffieient takes into account only production units that are affeq
ges in energy demand or production. For example, the marginal new plant factor o
Es to a new plantthat'should be builtif the energy demand increases or that is saved dug
ricity produced om the building sites.

End use factor or coefficient

reritservices produce demands at different times — lighting, heating, air-conditioning,

e rules given
d be defined

at any time
by a change
ficients may

ring energy
nary energy

equally: the
bperation of

ted by such
r coefficient
to exported

for example,

having very differentdemand patterns — and this mightjustify the use of specific demai

hd-weighted

factors for different end-uses.

C.5

Use of environmental declaration

The environmental declaration, as defined in ISO 14025, is based on thelife cycle assessment methodology
(LCA). Information about use of energy resource and CO; can be used as a basis to express the useful
indicator related to primary energy or CO3.
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Annex D
(informative)

Allocation of emissions related to target energy in combined heat
and power generation by VDI 4660 Part 2

NOTE

The-ceontent-ofthis-apnexwasHrHpar
Re-coreit-e+—+tiSahRRexwas

D.1 Allod

For combin(
there is alw

a) Heatan

fuel

b) Heatan

input

MJ)
—_—

cogeneration
outside the
boundary

Brimaril
P T

ation of the produced emissions to the cogeneration products

bd generation of heat and power (or even more cogeneration products) in the same [
hy's the problem of how to allocate the produced emissions to the cogengration products.

d /or power supplied from cogeneration system outside the boundary-

power output
P (M])

y-derivedfrom¥D4660-RPart2(2003)

— supplied to outside the bounidary

I [| emission coeffic@Mp (=Co z/M]| :
AN

=
I -

building boundary

heat output

Q (M])

 /or power produced by cogeneration system inside and part of them supplied to outs

I consumed inside the boundary, “—
1

power-output]

P (M])

>

1 — S I
| emission goefficient g, (t-CO 2/M]| |

— supplied to outside the boundary

In considerati
of partially

[I emission coefficient &, (C0 »/M] |
1 supplied pow

n

heat output

building bouindary
. 1 cogeneration
fuel input | »linside the
W (M) : boundary
1
I

Q (M])

l_consumed inside the boundary —<—

\| emission coefficient g, (t-CO 2/M] |
)

and/or heat t
the outside of]
boundary,
deduction of
is required.

lant,

de.

bn
br
the

0.

D.2 Meth

10ds oI allocation 1n VDI 4660 Fart 2 (2U003)

In the literature, various methods of allocating specific emissions are suggested, all of which must
satisfy the energy balance equation. VDI 4660 Part 2 introduces various methods:
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The following balance equation applies for the allocation of the emissions E of exhaust components to

the different types of target outputs (P: power, Q: heat) from combined heat and power (CHP)

E:P'£p+Q'£q

where

P (M]) isthetarget power output(l MJ =1/3.6 kWh);

DM]JJ 1S the target heat output;
W (M]) is the input fuel for CHP;
E (t-CO2) is the emission flow rate;

gp (t-CO2/is the emission coefficient of the exhaust component for targetpower output

M])

)

The emission coefficients can be determined using the méthods described below. The

generation:

(P);

gq (t-CO2/is the emission coefficient of the exhaust component for. the target heat output (Q).

methods of

allocption described in D.2.2 to D.2.4 can be applied regardless of the conversion technology used and

of the considered comparison of separate generation as against cogeneration of the same f

low rates of

usefill energy. The methods of allocation described ind:2.5 to D.2.7, on the other hand, reqpire varying

degrges of detailed knowledge of the separate generation technology used for comparisg
primiary fuels used for CHP and for separate generation of heat and power therefore affect

D.2.2 Method 1: Energy (calorific value) method

In the energy method, the specific emissions are allocated to the cogeneration products accc
energy of the different types of target-€nergy, i.e.

b=¢q=E/(P+Q)

m

D.2.3 Method 2: Electricity reduction (power loss) method

n. Different
he results.

rding to the

The ¢lectricity reddction method takes into account the electric output and the electric powpr reduction

AP d:ﬂle to heat extraction. The latter represents the electric output that could be obtained if th
steam expandsdompletely in a corresponding condensing turbine.

For the emission coefficients, the following then applies:

ehy =1£ / (P + AP)

gq=E/Q- (AP/(P+AP)=¢,- (AP / Q)

e extraction

NOTE In Europe, the “electricity reduction method” is sometimes referred to as the “power loss method”.

D.2.4 Method 3: Exergy (carnot) method

The exergy method takes into account the electric output and the exergy of heat.
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The exergy flow rate (Exp) of the electric output is

Exp=P

The following equation applies with respect to the exergy flow rate transferred to the heat-utilization
system (heating medium):

Exq=nc

Q

nc=1- (Tamb/Tm), Carnot factor at ambient temperature Tamp

If the specific heat capacity of the heating medium remains constant and if pressure drops are negle

the thermod

Tm = (Ts

For small AT
Tm = (Ts

Thus the fol
ep=E/P

gq=E/Q

NOTE In

D.2.5 Method 4: Exergy loss method

In the exerg
the differen

Asaresult, t
specific emi

Thisanalysi
of the proce
generation @

D.2.6 Method S:Exergy remainder value (residual) method

ynamic mean temperature, Ty, [K], between the supply and return lines is:

Lpply ~ Treturn) / lrl(’I‘supply/Treturn)

, arithmetic mean temperature may also be used:

pply + Treturn) / 2

owing applies for the emissions factors:

*Exp / (Exp+Exq) =E/ (P+nc-Q)

*Exq/ (Exp+Exq)=nc E/(P+nc-Q)=nc-gp

Europe, the “exergy method” is sometimes referred to as the “Carnot method”.

y loss method, the primary energy saved by employing CHP generation is calculated
F exergy losses between sepatate generation and cogeneration.

sions can be allocated’accordingly.

srequires detajledinformation concerning the parameters ofthe CHP plantand the param
5ses for comparison, e.g. the thermodynamic mean temperatures of the heat supplied g
flive steamyof the extracted heat, and of the waste heat removed to the heat sink.

cted,

from

he primary energy saved+ia CHP can be assigned to the two cogeneration products, and the

eters

r the

Similar to tH

e allocation of costs to the products of cogeneration, the remainder value method allo

cates

a certain specific emission to one of the two types of target energy, and the remainder is attributed to
the other target energy. In CHP plants, it appears opportune to attribute those specific emission gp to
the net eclectic energy produced which are calculated from the national power plant mix. Alternatively,
specific emissions gq can be attributed to the cogenerated heat, which are calculated from heat generated
separately using the same fuel in a district heating plant or boiler, for example. There are, therefore,
different possible ways to allocate the emissions:

it follows from balance equation (E =P - gy + Q - gq) that:

P'Ep)/Q

In Europe, it is known as the “residual heat method” or “power bonus method”.

a) givengp
gq = (E -
NOTE 1
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