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INTRODUCTION

The thesis research topic I chose is the methodology of calculating the carbon footprint of
a building. I chose this topic because I care a lot about our environment and sustaining it. How can
I take a site and not wipe it clean and start with my own ideas and design, but to sit back and look
at how the site itself can guide my design? I've been working on studying different types of
building materials and calculating their individual emissions. I will further research how to adapt
or change those materials to reduce carbon emissions. I think it is important to realize that we are
first and foremost integrating into nature and not throwing up a build and then going back to
integrate nature back within the site. I was at a hunting cabin a couple of weeks ago and they told
the story of how they built the cabin and they had said that each tree that was cut down for the
location of the cabin was planned out and used for the structure and finishes. Materials that belong
on the site are used on the build. I really want to work towards being more aware of the existing
site and working more on my perspective of existing elements and how important they are.
Destroying existing elements within a single site is “small” & “unimpactful” is not the way to
think while designing architecture because the Earth is our site. The more we ruin and destroy
individual sites will result in destroying our Earth. I started researching how to calculate a buildings
carbon footprint and struggled to find enough information to realistically find out results. This
thesis topic intrigued me to study a deeper way to be able to understand the carbon footprint of a
design before it is built and how to reduce an existing building’s carbon emissions.



METHODOLOGY

My first plan off attack was to “simply” figure out how to calculate the carbon footprint of
a building. I found out that this was not so simple. I was able to find a lot of websites that businesses
can pay for and use to find out their results; but this didn’t help me. I wanted to know HOW to
calculate, not just the results. So, first things first, what makes a carbon footprint? This is the
question that needs to be defined before anything else. This is the problem, so I need to fully
understand what the problem is before trying to solve it.

CARBON FOOTPRINT

What is a carbon footprint? It is spoken about worldwide. The term is used to specify a
problem; seems like a big problem at that. Nobody seems to use this term in joyful way. The
definition of carbon footprint it “the total amount of greenhouse gas emissions caused by an
individual, event, organization, service, place or product, expressed as carbon dioxide equivalent”.
So, this led to further investigating. With guidance from Professor Ganapathy Mahalingam, I was
introduced to Building Transparency’s EC3 tool. This was the start to it all.

EC2TOOL

Building Transparency is a website that fosters a better building future by addressing
embodied carbon’s role in climate change. It allows you to create an account and import Revit
models in. You can also upload multiple models to be able to compare them. This site also allows
to explore many different material types and learn about each of those material’s emissions. EC3
is a great tool for my thesis. It has really allowed me to learn in so much detail about material
choices and carbon emissions.

TALLY

I found the Tally extension through Building Transparency website. They provide Tally as
a sister software. Tally is a Revit extension that allows the flow of data from Revit to the EC3 tool.
This software was game changer. It plugs right into Revit and is easy to learn. It takes all of your
components on your model (floor, doors, windows, roof etc.) and allows you to choose a specific
material to define it. Once all of the components are defined, you are then able to convert it over
to EC3 to collect your results.

RESULTS

Throughout researching, I have found a way of using multiple software that can be used
together to calculate existing data. I have created a YouTube video that allows anyone to see the
process I used to covert a Revit model to the EC3 tool. I have included all of my slides that make
up my video. These slides capture the majority of what I have learned while researching the
methodology of calculating the carbon footprint of a building.



CONCLUSIONS & PROJECTIONS

From here I will go on in the spring semester to pick an existing building and create a
model of it in Revit. Then I will insert the current materials that are being used. I will then run it
through EC3 and figure out the starting carbon emission data. Then I will go back into Revit and
Tally and choose different materials and work to reduce the carbon emission for an end result.

I'am very proud of where I am at this point. I hope that this process that I have went through
will benefit not only the way we design but also the Earth. I hope to find additional ways to help
reduce carbon emissions in the future to help do my part to help our world.

YOUTUBE VIDEO

I am including the link to my YouTube video for ease of access.

https://www.youtube.com/watch?v=sfevYCzDcmo

Below are my slides of my video, but they are missing the audio so make sure to check
out the full video with audio.


https://www.youtube.com/watch?v=sfgvYCzDcmo

Converting Revit Model
to ECS Tool
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User left click on "Add-Ins User left click on "Tally”
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User left click on “Type” dropdown User left click on "Full Building Study"
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Step 5:

User left click on “Categories” box
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Step 7:
User left click on “Apply”
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Step 6:

User left click on the current project
box (RACbasic_sample_project)
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Step 8:

User left click on “Floors”

drop down arrow
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Step 9:

User left click on “Timber
Suspended Floor” drop
down arrow
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Step 12:

User left click on “Finishes” drop

down arrow
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Step 10:
User right click on “Carpet”
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Step 11:

User left click on "Edit
definition"
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Step 13:
User left click on “Flooring”

drop down arrow
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Step 14:
User left click on “Carpet, nylon"
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Step 15:
User left click on “Apply"

P = A

D

ity Tarmmita o | bt Ty
FEEL e
e [
3 o !
30 Vi (304 R i e
= ; . ekt ;
Vo See L —| I vy [Matic
[T % -
s e s S o
Pt iy Shaw Onginal Comput {13
Vit Grmphicn 0.1 "
fraphic Dinplay Ope.. 6 - Wiood P eatcaComponion g
ncien I 7. Torms Mt i P
S ki s By D 18- O il g T,
e s - o Hrpl

Crop Ragion Ve[
Eposrics iy
[

e~ FAL_basc_sampie
- 5] Wiews

Ciom
[ e —
s

Chek i sebect, TAB for akemates, CTRL adds. SHFTurmeledts.

0 Fraben

Caibeg b
Cantings and pais
4 Rzming
Carpa i
Fizring
Flooring, argrssmed wond plirk
Floering, eubart
[ —
Flasring, snderigpmirs, camasiito
Plaatar ard grpusen bzand
"

m EERGGHEES @& e

[
ey —

Campomests
[

e R



Step 16:
User left click on the material definition drop down for “Carpet type”
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Step 18:
User left click out to allow for default input
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Step 20:

User left click on User left click on a specific material type
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Step 21:

User left click out to allow for default input
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Step 22:
User left click on the material definition drop down for “Adhesive”
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Step 23:
User left click on User left click on a specific material type
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Step 24:
"Save"
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Step 25:

User left click on "Save Report"
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Step 26:
User left click the box to the right of “Gross Building Area”
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Step 27:
Type the building area amount
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Step 28:
User left click on the box to the right of the building area amount
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Step 29:
User left click on the desired unit
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Step 30:
User click on the box below “Goal and Scope of Assessment”
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1 Lhing Roan
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Sections (Budkding Section)

1 s secrin nm EE kG EEES ¢ B
ekt ekt TAB foe shemates, CTAL s, SHFT urcebecs, &

Step 31:
Fill in “Goal and Scope of Assessment” box

G
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View St EsotmeciEen | | swe | [ cmon |
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S ” Pt |Sapl e Bl
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£ . Coume I
o e Vbl [ . .
Froperyes D el Gross Buigng frey. 00 || 0t
* Espected Guilding Life: L B

0% a0 52008 o Asiessmest

t
Section: (Buikiing Section)
B8 Buksing Secion

m EEGRCGHALEE s RREE
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Fill out any other information needed to define the project
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Step 32:

[[esmonm ecaieeray |

| — Oumeut Sremaries

Blageric Curban
¥ Incusde bogers carbon Detsaf)
Exciurte sizgarac carbzn

[
e Lxrtniams
Corpary [ fuadnt
Prsjt Sarpl Hone
Location | Entar ks b
Eeme =iy
Gioss Busing temn 000 [
x Expermen Suing Ui | v

Gos ard Scope of dssesgmest

e

Indisie DerTans Enesgy Inpacs 7

1w E@ECRREES REEE

bkt sebect TAR for dkmatrs, STRL adit, SHFT umchects.

Crop Angien Wk
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[y —
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B oot

AL base sampe Ereet

B sounranmyn
ooy
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o

Sections @uMing Section]
B Eutdeg Secton
B Longtaann sect
M v secton

[ s—

Step 33:
User click on “Export to EC3 (BETA)"

[sonmsem] [ s
R

Tregaration impacts
- W B ol baterisn Eacat

E

Caee

Bisgenic Cabon

o Buiting feea
x Expected Suding Lte

Gow ard Sape of dzsessment
@

It Dperaiional Eresgy lpacts 7

nm E@akcMEGecREeR

Chek i sebect, TAB for abemates, CTRL i, SHIFT umseects.
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Step 34:
Fill in EC3 account information

T~ ™
e
Fropuctn B « » ([
& e ]
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[ ke Crem Stage
[
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[
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Proget Browser - RAC basi_sample St Exgected Buing Lie ©
Soward e T i g
e
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Arvsut St Ergy e

Sectiors Butng Section)
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AN R T

Step 35:
User left click on “Building Use” drop down

g‘ EC3 = ety O—

CompartE

Tour:  BUILDING PLANNER

SAMPLE HOUSE < v |
BUILDING NAME / ADDRESS / IMASE
Foject Hame » swanguse
Sample House Hone: % ) A o

Country Inn L Suites o)
Fadizsan, Bamid), 445

o Qemazmi L)
e e T

ke

b NOTES & LINKS

»  BUILDING CLASSIFICATION T deemcemples

~ FLOOR AREA

Grom Floer Aras Fiaar Ares Ao Grade: Fiors Waight
km 00002 2 LizME

Flncr Araa Balow Grate

o
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Step 36:
User left click on “Building Use” drop down

BUILDING USE BREAKDOWN

Step 37:
User left click on building use type

BUILDING USE BREAKDOWN

Mmmmmb
Residential Mut-uni

Parking

frdustiial

Labcratory
Infrastructure Transport
ather
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Step 38:
User left click on “Done”

BUILDING USE BREAKDOWN

Fioar deen Abren Gracle Froar dren Buiam Grade

JETTE J &

Step 39: Step 40:

Select the drop down arrow for ,_ Select the drop down arrow for
“Building Classification” and fill out Embodied vs Operating” and fill out

additional building information information about the buildings EUI

) Mazerial Quantiy Source. AS Construction Source ﬂ -
W:CWMU‘ ® Wﬂmn % FMyEsz'mane x| New » -|
S — | Primary teice Gt Sytem et Primary Latees Sesisuance Sstem
!Cnru:mbe: NonT Framing % | \wond: Lignt-Frame X | Nis - Mot a podium X | Light Frame Shaar Pareiz TR |
Brimary f & iemic Desige Catmgary Rize Cazegary
[ srattaw Feungators - |a - |u-mrma1 x-|

Incluges Material Quantities for: [ sououe B Fosgaions [ ] Encoaure || intesions

Maziian Hans
[anm | Hatgas U5 x-| KgCOe £ MBI = 1375 kL0 VST
Bl Bectritity
[
120 kEau ¢ 51y an% | MAC st % -| 1250 ICOZeq | MWH | = 1554 kgoaze/ sl

ey | | |

Toral @pesaing Casban Incensity
1722 WgCO2a § sfAyr
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Step 41:
Look at the bottom right of the “Embodied vs Operating” section to find the
buildings Total Operating Carbon Intensity

[20m | | Natgas usa =<-| KECO22 J Mty | = 1275 kgcaze £5t 1y
Eleetritity

120 kB 4514y | |Wu | MRO Wt % ~| 1250 16 020g | MWH | = 1558 kgra2e 1ol i yr
[oans | | |

1722 kgo2e / sfryr

Total Operating Carbon Intensity
17.22 kgCO2e / st/ yr

Step 42:

Select the drop down arrow for
“Floor Area” and fill out additional building area information

Gress Faor Ares Fi A Abowe Grade Flooen. Weight
| et | 3.nmnz| | 2 9-»:-=| | "‘”‘“’"

Faor Ares Below Grade
| o] | =
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Step 43:
Review emission outputs

Achievable Realized Conservative
EC Building Intensity 139 kgCO2e / f12 369 kgCO2e/ 2 357 kgCO2e / 2
Achievable Realized Conservative
EC Building Total 417K kgCoze 1.11M kgCOZe 1.07M kgCoze
-Achieva ble
139 kgCO2e / 2 kgCO2e embodied per 1t
Achievable ACH | EVABLE BONPLOT DIAGRAM - SELECTED
2 Taur: Pk
417k kgcoze e a7300

Baseline

K
369 kgCo2e / fr2 Conservative S :
w=  REALIZED =

1.11M kgcoze

Achievable """

o

Comparison

/ Valug

™HEED

357 kgCo2e/ ft2

e CONSERVATIVE

1.07M kgcoze

Step 44:
Scroll further down to review materials and their properties.
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Step 45:
At the top of the materials list, click on the different colored tabs to access

many different charts and report information

ﬁ Tally Report As csv || ali Charts | # Reports | 4@ Comparisons | Ty import

‘GWP SAVINGS OPPORTUNITIES

Review and analyze EC3 data to find out
individual material information and emissions
along with total building emissions.

Use this information to obtain carbon
emissions to set a new goal for improvement.

Visit
https://www.buildingtransparency.org/ec3

resources/ec3-user-guide/ for more guidance
in EC3 Tool
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