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Today

1. Case Study Introduction
2. Ahigh performance building approach
3. How should we count carbon?

4. Unpacking Whole-Life Carbon Analysis



Project Context



Holistic Sustainability
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Typical Floor Plan



South Approach



COMMONS

TEVEL 2 - LOOKING NORTH



RESEARCH & COLLABORATION

TEVEL 3
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High Performance Building | Goals

Enhance Occupant Experience

Minimize Operational Carbon

Minimize Embodied Carbon

Enhance Occupant experience

High Performance Envelope

pLE

Minimize Embodied Carbon

Low Carbon Structure
Right-Size HVAC
Low Carbon Envelope
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Sustainability Strategies

Blue Roof

|
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Sustainability Strategies

Blue Roof

|

WWR 32% (triple)
DOAS + chilled beams

Radiant heating, cooling
Low LPD
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Operational Carbon | pEUI

pEUI
30.2

kBtu/sf/yr
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Operational Carbon | GSHP
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Operational Carbon | GSHP
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Operational Carbon | GSHP
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Operational Carbon | pEUI

49% reduction

from campus-powered baseline
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Facade Performance | Occupant Wellness + MEP Embodied Carbon

Excess solar load

Chilled beams
cannot be used

Excess glare

Shade deployment
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Facade Performance | Exterior Shading
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Facade Performance | Exterior Shading Glare Assessment
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Facade Performance | Solar Gain Reduction
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Facade Performance | Electrochromic Glass
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Facade Performance | Electrochromic Glass Glare Assessment

5% avg
high glare
reduction
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Facade Performance | Solar Gain Reduction
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Embodied Carbon | Quantifying Key Drivers
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Counting Embodied Carbon
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Standards for Embodied Carbon

LEED /1S0 14044
CLF CA Report: Median EC: 390 kg/M3

ASHRAE 240P
Median EC: Double results of CA Report?
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Impact of Scope

LEED /1S0 14044
CLF CA Report: Median EC: 390 kg/M3

52% of total EC
35%

17%

3%

ASHRAE 240P
Median EC: Double results of CA Report?

11%

34%
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Defining Life Cycle Modules

Tally (for LEED) ASHRAE 240P
R — e
| | I —

]
Source: New Buildings Institute s



Defining Life Cycle Modules
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Tools Used

Rapid High Level
Comparison of whole
life carbon

Generate Material
Takeoffs and initial
embodied carbon
analysis

Compare individual
manufacturers and
refine embodied carbon
analysis
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Challenges in Quality of Data

Material Quantity

Material Quality

Scope Al-A3 Emissions
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Challenges in Quality of Data

Material Quantity

Material Quality

Scope Al-A3 Emissions
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Concrete Values 4X Variation

(kgCO2e/cubic meter concrete, all mixes 4000 psi NW)



EPD Availability

By Region
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EPD Availability

Resilient flooring: 128 EPDs

Face Brick: 3 EPDs

By CSI
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Tally Versus EPD Data

Tally Default:
216 kgC02e/M2
(S,FE,I)

Product-Specific EPDs:

234 kgC02e/M2

(S,FEN)

1
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Baseline: Mass Timber vs. Steel: Baselines

CLF Benchmarks

Time: Negligible
Accepted by LEED /
CalGreen? No

Median EC: 390 kg/M2

Compare to similar project

Create Reference

Time: Low (assuming having
reference)

Accepted by LEED? Maybe??
Accepted by CalGreen? No
Predicted EC for Baseline: 378
kg/M2

Building

?

kg CO2/M2

floor area
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Apples to Apples?

Interiors
envelope
foundations

structure

mech

A steel structureisn’t a
mass timber structure.
Sections, detailing, loading
criterias, bay’s, structural
elements...isnotaltol
replacement.
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What if.....

|
|
|
: i Sply CLT
! ! | floor with
Glulam | | 2" concrete
columns ! : topping
and : and
30%slag :
' insulation
beams I CLT concrete
I []
. walls foundations
Steel slab, footings
beams and walls 1st
Pink - Wood Columns and floor
Green - Concrete columns
Blue - Steel

Yellow - Steel Transfer beams
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What if.....

How will the
Beams and
Columns change if
this was a
Steel-Concrete
Composite?

Pink - Wood Columns

Green - Concrete

Blue - Steel

Yellow - Steel Transfer beams
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A hybrid structure = A resource for a baseline

How was the model setup?

Main loading elements
would need to be
replaced for smaller
beams and columns.



A steel baseline

How was the model setup?

Foundations and concrete
work was kept the same,
but beams, columns and
floors were changed to
steel
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Baseline: Mass Timber vs. Steel: Baselines

CLF Benchmarks

Time: Negligible
Accepted by LEED /
CalGreen? No

Median EC: 390 kg/M2

Compare to similar project

Time: Low (assuming having
reference)

Accepted by LEED? Maybe??
Accepted by CalGreen? No
Predicted EC for Baseline: 378
kg/M2

Create Reference

Building

kg CO2/M2

floor area
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What about Mass Timber?

N

LT AND GL

1‘ F] {

312
kg CO2/M2

kg CO2/M2

floor area



Wood including biogenic

CLT AND GLULAM WITH BIOGENIC

216

kg CO2/M2



Which are the main contributors?



ZZZZZZZZ

...and ECG, what role doesitplay? o=

517 oy 216
kgCO2e/M2 ~ kglO2e/M2




...magnitude?

100% 50%
kg CO2e/M2 kg CO2e/M2




Product specific EPD

249

kgC02e/M2

CLT AND GLULAM WITH ELECTROCHROMIC GLASS,
WITH TALLY EPD

216

kgC02e/M2

CLT AND GLULAM WITH ELECTROCHROMIC GLASS,
WITH PRODUCT SPECIFIC EPD

kg CO2/M2

floor area
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Final results recap

390
378
CLF Similar
baseline model

539

o _____

D

Steel
Baseline

517
312
216
Mass Mass ECG
Timber Timber

Biogenic

249

ECG
Specific
EPD
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Whole Life Carbon Emissions

60
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There’s no Friend nor Foe in this challenge.

Is relevanto use the tool that is closer to the

aim of the analysis. The wrong tool can have
a lot of impact given the lack of standards
around carbon




There’s a time for carbon analysis. This time
is not only sensitive but also can be

repeated periodically for more
comprehensive results




Products correct values are one step into the

correct direction, but the main thing should
always be to measure.




Thank you



Which are the main contributors?

Concrete
Metals

45% 55%

Steel and concrete baseline

Thermal and moisture protection

9% Concrete

Metals

19%

72%

CLT and Glulam

christi

riginal numbers -

are theo .
these 1d replace with

think we shou ith
|the adiusted (product specmc)’t
numbers. Also, pie charts don

work well with biogenic carbon

since the mas
is negative an
is positive.

s timber category
d everything else
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Whole Life Carbon - Savings of Mass Timber

christi
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NOT SURE WHERE TO PUT THIS - LET’S DISCUSS

christi
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