LESS IS MORE

A whole-life carbon perspective
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ARCHITECT BY DAY, CONTENT CREATOR BY NIGHT.
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WHO AM I?
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A super-insulated envelope isn't low carbon If solar panels are your sistainable

If you choose the wrong insulation Yourre doing something wrong
On-site energy generation is an important part of a low-carbon building,

It's important as we continue to improve the energy performance of our
no doubt.

buildings to keep an eye on the type of insulation and how it affects the
embodied carbon.

embodied carbon But it isn't the only solution.
Checkout the range on these typical products It's important that good we consider all our strategies together, like a
cake.

Data from the 2021 CLF Baseline Report.

The Carbon Architect Building these things together will create a more cohesive building that

CA28 - Are you responsible?

If you like my content give me a follow and hit the bell - Sources clean energy
- Limits the amount of materials used
1 post Monday - Saturday @ 6:15am PST. - Uses low-carbon materials
- Limits the constructed area
#carbon #insulation #architecture #design
#architecture #design #engineering #carbon
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WHO & WHY
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¢) The extent to which current and future generations will experience a
hotter and different world depends on choices now and in the near-term

Future emissions
scenarios:

Global temperature change above 1850-1900 levels
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Days with Tmax > 30°C

BCBEC - CONFERENCE & AGM 2023 STEVEN BIERSTEKER | ARCHITECT AIBC




Days with Tmax > 30°C

BCBEC - CONFERENCE & AGM 2023 STEVEN BIERSTEKER | ARCHITECT AIBC




Days with Tmax > 30°C

BCBEC - CONFERENCE & AGM 2023 STEVEN BIERSTEKER | ARCHITECT AIBC




Days with Tmax > 30°C

BCBEC - CONFERENCE & AGM 2023 STEVEN BIERSTEKER | ARCHITECT AIBC




THE BASICS



TYPICAL STUFF
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WINTER

Winter Condition
Outdoor
10.1°C, RH 64%
Indoor

18.0°C, RH 50%

R; 3.97
MOISTURE & DURABILITY

SUMMER

Summer Condition
Outdoor

29.9°C, RH 59%
Indoor

24.0°C, RH 50%

Rr 3.73

CONSTRUCTABILITY
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WHOLE LIFE CARBON

EN 15978 STANDARD
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Benefits and loads
beyond the
building life cycle
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Upfront carbon* End of life carbon*

5 used in this report and
defined in the gloss
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WHOLE LIFE CARBON

EN 15978 STANDARD
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Supplementary
information beyond
the building life cycle

B1-7

S — Benefits and loads
SEstage beyond the
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Recovery

material supply
Transport

Transport

Upfront carbon* Beyond the lifecycle*

*Terms used in this report and
defined in the glossary below
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WHOLE LIFE CARBON
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Upfront carbon* End of life carbon*

*Terms used in this report and
defined in the glossary below
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WHOLE LIFE CARBON
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15,000 KWH 5,000 KWH
0.447 KG CO2e/kWh 0.0117 KG CO2e/kWh
6630 KG/year 58.5 KG/year
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5,000 KWH
0.0117 KG CO2e/kWh

585 KG/year
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WHOLE LIFE CARBON
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EMBODIED CARBON
250 m2 250 m2
30 KG C02¢/m2 309 KG C02e/m2
7500 K6 71,250 KG
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WHOLE LIFE CARBON

CAGBC - Embodied Carbon: A Primer for Buildings in Canada

CALGARY - HIGH PERFORMANCE

2030:

48% Embodied Carbon
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Operational

2050;
21% Embodied Carbon

2035 2040 2045
Upfront Embodied

VANCOUVER - HIGH PERFORMANCE

2030: 2050:
98% Embodied Carbon 93% Embodied Carbon

2022 2025 2030 2035 2040 2045 2050
Operational Upfront Embodied
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WHOLE LIFE CARBON

CAGBC - OFFICE BUILDINGS

VANCOUVER - HIGH PERFORMANCE

2030: 2050:
98% Embodied Carbon 93% Embodied Carbon

IF WE ONLY LOOK AT
OPERATIONAL EMISSIONS
WE ARE MISSING THE POINT

2022 2025 2030 2035 2040 2045 2050

Operational Upfront Embodied
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HOW ABOUT THE ENVELOPE?



EMBODIED CARBON

TYPICAL BREAKDOWN (LETI UK)

SUPER STRUCTURE [31 - 48%]
SUBSTRUCTURE [17 - 21%]
FACADE [13 - 17°%]

INTERNAL FINISHES [4 - 22%]
MEP [4 - 15%]



CITY OF NELSON

MATERIAL CARBON EMISSIONS GUIDE

The City of Nelson's first edition of its.

MATERIAL

CARBON
EMISSIONS

GUIDE
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Concrete
(346.9 t COZe)

35.5%

Insulation
(149.7 t CO2e)

15.3%

FIGURE 1 This tree map cha
homes in the study came from

Cladding
(122.6 t CO2e)

12.5%

Roofing
(23.9 t COZe)

Structural

Elements
(0.5 t CO2¢e)
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CITY OF NELSON

MATERIAL CARBON EMISSIONS GUIDE Cladding

cladding emissions based on 100 m? (1,076 t2)
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The City of Nelson's first edition of its...
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CITY OF NELSON

MATERIAL CARBON EMISSIONS GUIDE Wall Cavity & Attic Insulation

insulation emissions based on 100 m2(at R-13)

-2000

Aerogel blanket
R9.6/inch

Closed cell spray foam
(HFC blowing agent)
R6.6/inch

Closed cell spray foam
(HFO blowing agent)
R 6.6/inch

The City of Nelsos tion of t:

MATERIAL
CARBON
EMISSIONS

g

Mineral wool batt
R 4.0/inch

Open cell spray foam
R 4.1/inch

296

*

229

*

47

*

182

Wool batt
R3.6/inch

Fiberglass blown-in
R26/inch

Fiberglass batt
R 3.6/inch

GUIDE

Hemp fiber batt
R3.7/inch

-445
Cellulose, loose-fill
R3.5/inch

-466

g

565

¢

-566 3¢

4

Cellulose, batt
R3.6/inch

Cellulose,
dense-pack
R3.7/inch

Wood fiber batt
R 3.8/inch

¢

Hempcrete
R21/inch

1957
Straw bale
R2.8/inch

|
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CITY OF NELSON

MATERIAL CARBON EMISSIONS GUIDE

Rigid Insulation Boards

insulation emissions based on 100 m2 (at R-5)

The City of Nelson's first edition of its...

MATERIAL
CARBON
EMISSIONS

GUIDE
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RESEARCH

ha/f

Ha/f Climate Design was founded to
halve the emissions of the built
environment this decade.




HA/F
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HA/F

decrease in A-C

embodied carbon
of envelope
system

~15%

reduction in cost
for glazing

TG - BC Grid == DGL - Regional Grid == TGL MEF - Regional Gride

DGU - BC Grid
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Over the past decade energy codes
have pushed the design of facades
to require more material to achieve

higher thermal efficiencies -

unintentionally driving up embodied

carbon emissions as a result.
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HA/F
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HA/F
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WHAT CAN YOU DO?



MATERIAL PYRAMID

USE LESS METAL

USE MORE PLANTS
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EMBODIED CARBON

BUILDERS FOR CLIMATE ACTION

e
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109 t -10 t -125

MINERAL WOOL/EPS CELLULOSE INSULATION STRAW INSULATION
VINYL WINDOWS WOOD SIDING WOOD SIDING
ASPHALT ROOF STEEL ROOF RAMMED EARTH
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HA/F RESEARCH STUDIO

GEOGRAPHY MATTERS
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HA/F RESEARCH STUDIO

GEOGRAPHY MATTERS

". Lincon, NE
~» 1 Yankee Hill Brick
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HA/F RESEARCH STUDIO

GEOGRAPHY MATTERS
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HA/F RESEARCH STUDIO

GEOGRAPHY MATTERS

EE Associated Electric Cooperative, Inc. (USA)
2021 | aggregated

< I# Ontario (Canada)

2021 aggregated

Electricity consumption | Carbon emissions

unknown unknown
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CONCLUSION

1. Have a whole life carbon perspective
2. Use less metal & more plants
3. Geography matters



ABC’S OF CARBON THINKSPACE

Q+A

LINKEDIN HA/F CLIMATE
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