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High replacement rates
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Big quantities
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CIBSE TM65

Whole life carbon
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CIBSE TM®65 - process summary

Data collection Calculations Reporting

Embodied carbon

Aldh
' Q of MEP product
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CIBSE TM65 - Manufacturer form

Data collection

°(#

Manufacturer form

Capacity of equipment/size
Product service life (year)
Product weight (kg) —
Material composition breakdown (95%)
Refrigerant used + charge (kg)
Components replaced over service life

N N N N N NN NN NN NN
N N N NN NN NN NN
L]

Section B :

Final assembly factory location ‘—.
Final assembly factory energy use (kWh) :
Factories from supply chain location

s 5
Operational efficiency of product

. Annual waste output at final assembly
: factory (kg) :
< Annual water consumption at final as-

. sembly factory (m3) .
¢ Renewable energy onsite factory (kWh) :
¢ % product reused, recovered or recycled :
Maintenance recommendations
Warranty (years)
: Ownership mode :

!Essential_
information

to carry any CIBSE
TM®65 calculations

Supplementary
information
needed for Mid Level
calculations



CIBSE TM65 - Basic calculation method

Embodied carbon
of MEP product
95% product material
composition breakdown
needed .
‘ Refrigerant

Methods
Buffer
leakage
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CIBSE TM65 - Mid level calculation method

Calculations

Embodied carbon

of MEP product
Product complexity

95% product material
composition breakdown
needed .
Methods . :
: o]
- A Material Transport to
gr \t < em? -+ Manufacturing -+ . E
extraction — I site
X 1 3 Buffer + Refrigerant
. factor leakage

Gx Repair
Step 1 (A1-A4) —— Step 2 (c2-c4) —— Step 3 (83) —> Step4 ——) Step 5



CIBSE TM65.1
AIM & SCOPE



30 products

Aim - Explore embodied carbon of residential heating

13 design strategies
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Scope - Residential Typologies
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Scope - building fabric & system sizing

Thermal performance

Ultra-low energy building fabric
(Passivhaus level)

« U-value walls: 0.13 W/m2-K
« U-value roof: 0.10 W/m2-K
« U-value ground: 0.08 W/m2-K
« U-value windows: 0.8 W/m2-K
(triple glazing)

« air permeability: <1 m3/h-m2 at 50 Pa.
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Process

Manufacturer
outreach: TM65
manufacturer
form

TM65 Product
Calculation

|

Product level
+ results

Generic data
points used in
System-level
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Creating Generic
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System level
+ results




CIBSE TM65.1
PRODUCT
FINDINGS
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ASHP 2-pager

1. ASHP - Results by kW 3. ASHP - Absolute results against capacity (kW)
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Products findings - Average kgCO2e/kg

ancillaries

HIU

Heat generation

25

_—_—_—F_—_—_—_—_—_—
o9

20

3%/920D3Y

ysew o ADId
y/sew 0¢ ADld
ysew ¢ ADld

$/3% L'z dwnd

100045 [9SSeA Ja4ing

7 G2 10d 3uisoq
79104 3uiso@

S/1 06 YHAIN

700€ J9pullkd MHA
70L1L J9pulkd MHQA
7 0€L J2puUllAd MHA

MY 08 NIH

M} G 933958 JYA Joopu|
M} Z 93958 JYA Joopu

M Z J0jelpey d14109|3
M G°0 J03elpey 214109(3

M G°L J0o3eIpeY 19
M | JoleIpey 19
M3 S0 Joleipey 19

M 005 dHD
M1 001l dHD
M 0 dHD

M C dHSVYXT

M 00S dHSY
MX 001 dHSV
M 0 dHSY
MY 9 dHSY
MY € dHSY

MY 8Ll dHSD
MY 9 dHSD
M1 € dHSD

M 0001 49]i0g SeD
M 00§ J9]lod seH
M 0G¢ J49]l0g seD
M 001 49109 SeD
M OF J9[10g seH



CIBSE TM65.1
SYSTEM
FINDINGS




Methodology - Creating generic data points

Generic data
points used in
System-level
calculations
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Methodology - system level calculations

Generic datapoint
Per functional unit

Quantities

CIBSE Guide M

Number of
replacement

during study

period

CIBSE TM65
assumptions

Refrigerant
leakage impact
over the whole

study period



Methodology - example

Individual

ASHP 3 kW

Refrigerant
leakage

impact over the

whole study period
(60 x annual

Number of leakage rate) +
replacement (4 x end of life
during study decommissioning)

period-
(CIBSE Guide
W)

X
X

Radiator
Heating
pipes

Hot water

pipes
Pipe
insulation

TRV-15 mm

Generic TRV - 15 mm
kgCO,e

Generic LST- 15 mm
kgCO.e

LST- 15 mm




Results and findings



Results - 100 unit multi residential scheme

Embodied carbon results WITH refrigerant leakage (A1-A4, B1, B3-B4, C1, C2-C4)
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100 Units Residential Development: Embodied carbon (A1-A4,B3-B4,C2-
C4) excluding refrigerant leakage in kgCO2e/m2
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Embodied carbon of heating and hot water systems
compared to the whole building (800 kgCO2e/m2)

3%

System findings - Embodied carbon of heating design matters

Rest of the
élBSE

building



System findings - there is a big impact variance between
systems

Embodied carbon results WITHOUT refrigerant leakage (A1-A4, B3-B4, C2-C4)

Min Average Max
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System findings - Refrigerant leakage impact is significant

Embodied carbon results WITHOUT refrigerant leakage (A1-A4, B3-B4, C2-C4)
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System findings - Refrigerant leakage impact is significant

700
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400

Carbon emissions kgCO2e/m2
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Terraced House - VRF system
Embodied Carbon of heating and hot water system (A1-A4, B1, B3-B4, C1, C2-C4) kgCO,e/m?
over 60 years - with refrigerant leakage
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Go to Appendix D.1



System findings - good building fabric reduces the embodied
carbon of your heating system by 40%

Terraced house
heat pumps in BAU and ULE fabric

upfront embodied carbon (A1-A4)

in kgCO,e/m?
2a. ASHP_BAU fabric _ 30
I
30 35

2b. ASHP_ULE fabric
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Moo il L[ |
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Go to Appendix D.3



System findings - Increasing the thermal performance of the
building fabric can balance out the increase in embodied carbon
from gas boiler to heat pump.

Terraced house

gas boiler BAU compared with ASHP ULE
upfront embodied carbon (A1-A4)

in kgCO,e/m?

2b. ASHP_ULE fabric

1a. Gas boiler_BAU fabric - 18
10

15 20 25 30 35
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System conclusion - both operational & embodied carbon need
to be considered when making decisions

Terraced House

Whole Life Carbon (A1-A4,B1, B3-B4,B6, C1, C2-C4)
kg CO2e/m2 - 60 years
Flat lifetime carbon factor

450

400
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50
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Go to Appendix D.4
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m Stage A (A1-A4) Stage B (B3-B4)
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CIBSE TM®65.2 -
Coming soon



CIBSE TM65.2 - Aim & scope

Hf

10,000 m? office 1 person per 8 m? Heating/Cooling/
building Ventilation
Fabric (refurbished Glazing ratio - 60%
to new building
regulations

standard)



Product level
summary

Dot represents the GWP/kg value
for the given product.

The error bars give an indication
of the confidence of the data-
point.

The dots without error bars have
too few data points to be able to
predict the likely variance of the
data-point.
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Questions?



