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building services: A calculation methodology
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4.1.2
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[CEDZE. BREMITEESH SBESNR
DI>KT 1 RO—R>EZEHET D21EHD

product.

m
=
lE

HEZE (Basic/Mid level) ZE

95% product material
composition breakdown needed

Product complexity

Embeodied carbon
x 1.3 + of MEP product
Buffer Refrigerant
factor leakage

Step 1 (A1-A4)

Step 2 (C2-C4

Step 3 (B3) Step 4 ===p Step 5

Figure 4.5 ‘Mid-level’ calculation method, steps 1 to 5

§i

H# : CIBSE, TM65 Embodied carbon in building services: a calculation methodology

Mi

Calculation process workflow

Figure 4.2 summarises the steps to be taken to understand the embodied carbon impact of a MEP

Ask manufacturer if an EPD is available
available
1 No EPD is available

RERHEADEME - TRIVF—
oE%jz‘ _A incomplete

B> eﬂbim‘ndB BIE I AL
ARBITEIZEHD ADHICEIZHD

Use ‘mid-level’ Use "basic’
o~ =
d levelSEE BasicREX

\ \

REEHEMSEER+2
No calculations
—l-can be carried

Section A is out

Send CIBSE the ‘manufacturer’ form and a summary of the
calculations using the ‘reporting’ form so that CIBSE can

build knowledge in this area

Figure 4.2 Steps taken to understand the embodied carbon impact of a MEP product
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CIBSE TM65:

T M 6 5 LA ( Loca I Ad d e n d u m ) : An internationally-applicable methodology for the

calculation of embodied carbon in building services
engineering

TM65LA TM65(%R

TM65: Embodied carbon in g:rm!dmg sarvices:

g 9& . 17{91\ )) A calculation methodology
ME5LA: Embodied (CIBSE, 2021a)
carbon in building

services: Using the
TM65 methodology * * f f
outside the UK L] | I
(CIBSE, 2022) North America
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Figure 0.1 How this document relates to TM65 (CIBSE, 2021a) TME5LA (C I SE, 20
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Series of Guidehooks

prwem—— CIBSE TM65 for North America: The Chartered Institution of Building Services Engineers (CIBSE) TM65 NA'C\ (i\
developed and published ‘TMB5 Embodied carbon in building services: a calculation methodology’in 2021, :Ib * (_ a.s ‘j- 5
L_L M6b outlines the need for assessment of the embodied carbon of mechanical, electrical and plumbing (MEP) <

y

t J"' \ @,‘ systems and guidance on how to estimate the embodied carbon of MEP products when environmental * 17] #SI'BIJGDG H Gﬁﬁfﬁ

3/ ‘-.7\ = sigls e HeETEW (S E EIEH EVEN EWE TME5 provides valuable guidance for the MEP community and . %jj ﬁFmﬁﬁ

@1 beyond; however many of the method's inherent assumptions are specific to the United Kingdom (UK). There . ;%ﬁﬁﬁ:/d- U z-

41.‘ =y is a need for this type of guidance for other parts of the world, and CIBSE has developed a guidance VN

@ e . |
“@ r\? ‘Addendum’ for adapting TMB% for other parts of the world: ‘How to use TMGE outside the UK. This guidance “’?;BJGDGWP
= addendum defines how to create a regional TM66 addendum. The objective of this effort is to develop an * mﬁ*ﬂﬂu%ﬂﬂ%ﬂ

addendum of TMB5 for North America (Canada, USA, Mexice). Having a standard method for estimating the . iﬁﬁ/j‘ U z’

o= erlbodite:j carboEnPo; MEP pro‘dubc‘tﬁ that is consistent with a globally recognized approach will help fill in the missing gaps in embodied carbon Efﬂzﬁinua) U'U'¢f a}bg
N\~ ata until more s are available.
ASHRAE ) § REN—EBRELTEEEN
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Figure 97: Embodied carbon contribution of building services
systems to A1-A5 and A-C, based on an Arup case study for a
newly built, mid-rise office building in London
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Figure 98: Embodied carbon of a mechanical cooling system
illustrating the high contribution of refrigerant (R410A) leakage in
B1 and equipment replacement in B4 to A-C embodied carbon
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42.4

Carbon emissions associated with refrigerant leakage during the use of the system are included in
B1 (use). The annual leakage rate is multiplied by the quantity of the refrigerant in the product, the
GWP of the refrigerant and the service life of the product.

Refrigerant emissions

At the end of life of the building, refrigerant leakage occurs in decommissioning (C1). The
percentage of refrigerant that is not recovered is multiplied by the quantity of the refrigerant in the
product and the GWP of the refrigerant. See section 5.1.2.5 for an example.

It is reccommended that standard assumptions on refrigerant leakage are used as shown in Table 4.4.
For more information on how these agsumptions were developed see Appendix D, section D.5.

Table 4.4 Refrigerant leakage scenarios

Product Annual leakage rate,

to be used in B1 (use)

End of life recovery
rate, to be used in C1
(deconstruction)

Package heat pump or chiller, where no refrigerant is managed on site

2% 99%
(type 1)
Heat pump or chiller where some works to refrigerant pipework are
) - A% 98%
carried out on site (type 2)
WRF systems where a large amount of refrigerant pipework is installed 6% 97%

and filled on site (type 3)
th# : ASHRAE. CIBSE, TM65NA https://www.ashrae.org/about/cebd-upcoming-guides
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