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Our Team

We are a SCADPro team comprised of 14 students, spanning 5 nations, and 4 different majors, all with the goal
of redesigning the physical and digital components of Trane’s Pivot Thermostat. Our experience was particu-
larly innovative due to the different working conditions the pandemic brought.

Come join us on our journey!



Nick Dine Alex Whitman
Industrial Design Industrial Design
Professor B.F.A.

ID

Suwenjing Li (Christine)

Industrial Design
M.EA.

o

Xiaojing Li (Amy)
Interactive Design & Game
Development M.F.A.

David Meyers
Interactive Design &
Game Development

Professsor

Xinyu Wu (Star)
Interactive Design &
Game Development M.F. A.

Goutham Thirumalesh

Industrial Design
M.EF.A.

Yuxin Miao (Viki)
Industrial Design
M.EA.

Jingwen Zhang (Vivian)
Interactive Design &
Game Development M.F.A.

Guanzhi Kou (Grace)

Interactive Design &
Game Development M.F.A.

Shuning Fan (Serena)

Industrial Design
M.EA.

Juan Pablo

Industrial Design
B.F.A.

W

Esther Holliday

User Experience Design
B.FA.

Amir Ahmadi

Interactive Design &
Game Development M.F.A.
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Yan Lyu (Sparkle)

Industrial Design
B.FA.

Nathan Duderstadt

Industrial Design
M.F.A.

Yimeng Sun (Bella)
Animation
M.F.A.

Yoojeong Chol
Graphic Design
& Sequential Art B.F.A.



Our Partner

Trane® is a world leader in air conditioning systems and services. They provide help for customer success by
providing innovative solutions that optimize indoor environments through a broad portfolio of energy-efficient
systems: heating, ventilating, air conditioning, building, contracting and energy services, controls for homes and

commercial.
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Project Proposal

Trane asked us to redesign their commercial thermostat, Pivot. The redesign included the outer shell and user
interface. The redesign had to mach that of the Leaf AirFi Family, created by our sister SCADPro team.






Project Vision

Trane’s Vision

As a company Trane is focused on sustainability and
efficient climate solutions. They are looking for a
thermostast that is the leader of 2022 and lasts into 2030
and ultimately supports the user.

Our Mission

To create a commercial thermostat with a universal
design language that is user centered and future proof
to empower Trane to make a sustainable global impact.
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- 1B Modern Design
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e
Simple Look
Screen Oriented

Trane Identity

.

Our Design Metrics User Acceptance

Longevity
After aligning with Trane's vision and the needs of the Flexibil
users, the Trane SCADPro team proposed three metrics exibility
to define their future commercial thermostat. \ \
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Ease of Access

Improve Efficiency
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User Acceptance
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Problems Research

Discover

Design Raguirements
Secondary Research
Primary Research
Stake Holders Map
Dala Analysis

Insights

Define

Framewark
Archelypes

Lser Jourmey Map
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Develop

Ideation
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User Testing
Evaluation
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Prototypes Solutions

Deliver

Design Metnos

Style Tiles

Final Renders/Wireframes
Wiarking Prototype



Discover

In the Discover phase, the team worked together to understand the goal of the design, the

requirements of the client, the trends of the market and the needs of the users through research
and analysis.






Design Requirement

ID needs

The thermostat must fit in the 8-10 year life span and
must match the simplicity and capabilities to be well
received by its market. This new release will need to
add greater and higher value for its customers and
contractors and lead the market upon release. All the
while supporting the highest efficiency products and
leading market analytics.

UX/UIl needs

The display must consider two target users: the occupant
and manager. The occupants are assumed to have no
training needed to operate and must be able to adjust the
temperature and turn the system on/off after-hours from
the main screen. For the manager, they need to be able to
configure limits and schedules. The schedule screen will
most likely dictate the size of the screen. Error messages
must be visible should problems arise. There is an app
provided that can be used as-is, but the size requirement
for touch needs to be considered. Smaller touch area
saves money but is not a critical need.
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Current Pivot

Secondary Research

Pivot is one of the five Thermostat Trane products. It is designed for the smallest of the commmercial buildings
(25K ft*2) and targets the building owners, occupants, managers and the contractor.

The Pivot manufactures for 100 US dollars with an 8-10 year life span.



Process| 34




35 | Process

Primary Research

The team set out for secondary and primary research to understand the current and ideal experience of using
commercial thermostat.

Relevance & Value

In order to narrow our focus, we developed research questions by looking at specific factors of human experience, these are
called lenses (shown on next page).

To better understand the unarticulated user needs, we used map work shops. This helped us brainstorm the potential
stakeholders of the current and ideal experience of the thermostat.

Through this process we identified the relevant stakeholders involved in the redesign of the thermostat to be purchases,
interactions, and maintenance. We then grouped them accordingly to how they interact with the lifespan of the thermostat.
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Stakeholder Map

It is not easy to recruit participants during this special time, therefore our stakeholder map highlights our thinking process of defining
screening cirteria when looking for participants.

DAILY INTERACTION

PURCHASER MAINTENANCE

Customers

Developer Manager

Business

Mechanical
Engineer

For the purchasing decision,  To understand the For maintenance issues

the HVAC contractor. user painpoints in daily and technical details, we
interactions, we were were able to talk with a
able to talk with a variety mechanical engineer and
of business owners and HVAC Contractor.

employees (occupants).
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Our Lenses & Research Questions

This initial stage is meant to get the team to understand the scope of the project and the value of research.

Environment (Building)

Why do people need thermostats in a commercial space?
How does commercial space affect the thermostat?
What affects the choice of their current thermostat?

Lifestyle

Who is using the thermostat?

How does the geography affect their use of thermostat?

What's our user’s current journey when adjusting the temperature?

What would be their ideal journey of creating a temperature/humidity cozy environment?

Behavior

When do they need to adjust the temperature?

How/when does the user interact with the thermostat ecosystem?
What their current pain points?

How would they interact with their thermostat ideally?
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Data Collection

We conducted virtual interviews and online surveys
to collect data from our user.

We were able to talk to over 15 industrial managers and employees
over virtual platform, to understand their current and ideal
experience over the commercial thermostat.

Hi everyone, our Scadpro UX team is currently recruiting
survey participants for the store manager or occupant to
understand the experience of using the thermostat in the
commercial space. Here is the link of the survey form:
https://Inkd.in/esjR8_T

If you have any working experience as a store manager or
occupant that is valuable to our topic, please feel free to join
us and fill out our survey!

If you are interested in providing more information, we would
appreciate further contact with you, and your personal
information will remain confidential under consent.

We would also like to choose one of our participants to offer
you a 25$% gift card as a thank you for participating in our
research. If you are willing to participate, please suggest
some options for days and times that suit you. If you have
any questions, please do not hesitate to ask!

Thank you for your time, we look forward to hearing from
you!

UX Researchers of Scadpro x Trane
hashtag

#surveylife hashtag
#surveyresearch hashtag
#Trane hashtag
#SCADpro hashtag

#UX hashtag
#uxresearcher hashtag
#participate hashtag
#thermostat

Indeed survey
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Data Analysis

After we collected the data, the team held an affinitization workshop to analyze the unarticulated needs of the users that emerge
through our research. Affinitization is a data analysis research method that brings out insights in all the stakeholders on a table.
The result formulates as a diagram, a visual representation of consumer insight, called the framework.
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Define

Taking the researching from the deliver phase, the team analyzed the data through affinitization and then created
the design framework.
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‘ Framework

We crafted the framework based on the inter-correlation between our consumer insights to guide our design
team for future design decisions.
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It needs to be
intuitive at
commercial

grade.
The system is

simple to use

Thermostats
should match
the building

We want a

smart
system

It has efficient

algorithms for

the controller
system

My main func- It is energy

tion is tempera- efficient and
ture up/down, saves me
on/off Y

| want to control
remotely

We just care
how we feel

Screen needs to
work well.

User defined feature

. User defined need
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“if you put too much knowledge in the hands of the endruse
It can be dangerous because they’ll mess up the whole thing

ArC h etyp es and then they'll call you saying’gmessed up."”

We constructed three user archetypes to illustrate the current .
Charlie Styles

experience of using the commercial thermostat for different
user groups based on their motivations and goals.

Location Occupation
AtlantaH VAC Contractor

Bio

Charlie is a HVAC Contractor who's able to sell thousends of commercial
stats to small business owner, his client often request low- cost
efficient thermsotat

User Goals

Provide selected thermostat to the client
Sign up contract with client to set up thermoostat properly

Struggle

Even though he outlines the long-term benefits, his client decides on the
manual, low-cost thermostat.
Client return in a month and complains about the thermostat not working

properly.



“I'run the humidifier unit 24/7 in that space, because rust,
corrosion is my biggest enemy, | dohwant a metal crude
at arapidrate, so | have to keep the humidity below 40% at
all time?

John Smith

Location Occupation Age

Columbia Workshop owner 35

Bio

John is a hard working, no-nonsense workshop owner. He uses the thermo-
stat for utilitarian needs rather than personal comfort.

User Goals

Utilize the thermostat to regulate his equipment and projects.
Maintain equipment, Product

Struggle

Humidity and air flow regulation
Frustrated with software applications
Specific regulation changes for certain projects.
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“The AC guy told me he would show me how to may it,
but he never did"

.
b Lyndsay Walter

Location Occupation

New York Restaurant Manager

Bio

Lyndsay is an ambitious store owner who wants to deliver high quality
donuts to her city. She is open-minded and innovative.

User Goals

Saving cost and being energy efficiency

Teach the employee how to use the thermostat
Limit accessibility to certain users

Operate thermostat efficiently

Struggle

Learning how to program the thermostat
Temperature fluctuates based on customer flow and building schedule.
Kitchen equipment temperature and humidity levels affect the products.
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User Journey Map

User's pain-points during the journey of using commercial thermostat.

Persona «HVAC Contractor e Restaurant Owner e Workshop Owner

Stakeholder
Action

Empathy
Map

Pain-points

Purchase Installation Daily Interaction Maintenance
- Purchase thermostat « Learn to use the thermostat « Program the thermostat. * Adjusting temperature * Request maintenance service
« Looking at compatibility « Install the thermostat © Schedule the thermostat. * Adjusting temperature * Request maintenance service
with HVAC System e Turn on thermostat.
« Offer a selection of
thermostats
* Even though he outlines the long-term benefits, his client * Receives complaints about the temperature from customer * Stays behind to turn off the thermostat.
decides on the manual, low-cost thermostat. * Need remote control when working from home. * Owner return in a month and complains
* Frustrated with user friendly system « Unable to figure out the schedule about the thermostat not working properly.

e Frastrated with understanding cost savings

» Came early to kick off the thermostat

« Struggles to program the thermostat.

» Unsatisfied customers temperature experience
e Lack of remote access

« Increasing cost in summer and winter

« While working the kitchen, unable to check the temperature from her station.
* Owner change the settings without proper consideration

* Lack of simple operation on thermostat

* Lack of clarity when reading temperature

 Lack of feedback on the screen

Empathy map & Journey map are abstract diagrams to illustrate user’s feeling



Research Insight
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The framework, archetypes and user journey led us to three main research insights which led the design

direction for the thermostat.

It is simple to use

It is simple to use when it comes to
temperature control.

The screen display is responsive
and visually clear.

The thermostat has a simple look
that can easily blend in the building.

The system is efficient

The schedule is easy to arrange/
self adapt.

The system has low learning curve
and provides remote access.

The program is intuitive to set up.

The interaction is intuitve

It's compatible with the HVAC system.

The thermostat has an efficient
algorithm to save energy and reduce
cost in the long-term.

The thermostat can provide proof of
reducing cost for the customer.



Develop

Based on the user research insights, the team began developing solutions through sketching and wire framing.
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Team Diverged

ID and UX/Ul team seperated to work on the interface and shell.
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ID team

Brainstormed and developed forms
based on functions and aesthetics,
represented through over 200 sketches.
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Renders and Midterm Concept Feedback

One thing that was requested was to try more of a white color scheme, with options for dark mode. All black plastic and screen
background was the trend 5 years ago which looks nice in residences but sticks out more in most commercial buildings.
Addtionally, even though touching may not be as big of an issue 18 to 24 months from now, we should try to address this.
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@ plelTaL

LIGHT STRIP DISPLAY

VENT AROUNP W

THe BopY (1) p f
@ LIGHT sTRIP
@ Pem \

pIspLAY

TA: Looks very much like an I-Phone, which has 1B: The requirements outlined from the Trane
the risk of being very dated in a few years as phone team pushed this design forward, but many
design can change very rapidly (even though they wanted a little more tie into the AirFi sensor.

have been stable the last 5 years).
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UX team

In the develop phase, the UX team
developed the user interface of the
commercial thermostat based on the
research insights, through the process
of low-fl to hi-fi. In each process, the
team evaluated the solutions through
on-line user testing.
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‘ Information Architecture

The information architecture stands for the information structure of an existing system. To ensure the thermostat matches with the
mental model of the user, the team reconstructed the info arch of the Pivot. The UX team conducted Card Sorting, a research method for

constructing info arch, with 20 online participants to build the new info arch.
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New Info Arch
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Competitor Info Arch

The UX team also analyzed existing competitor info arch to understand and gain insight the current system structure of thermostats.
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» NEST Controller Panel
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Crazy 8s

Thermostat interaction exploration workshop

1. Warm up (15-20 min)

The workshop contained three rounds of brainstorming sessions. The first round was used as a warmup for the
following two rounds.

HMW create the ideal thermostat (at least one)




2. Workshop (4 min/round)

In the second session the team quickly sketched ideas based on 4
prompt questions covering the main interactions of the Pivot.

3. Workshop (5 min/round)
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In the third workshop, the 4 HMW questions were combined into
top 5 potential concepts for interactions.

HMW create the ideal thermostat

Potential Opportunity:

Top 5




lteration Exploration Results

Five Results Potential Opportunity Two Results of Sketching
Gesture control It is practical Full screen control

Front gesture recognition It is research supported Full screen control and side sensor
Full screen It is Trane approved

Full screen + Side sensor

Kocking



Function Development

T Temperature Adjustment 2 Schedule
Adjusting temperature and system mode of the thermostat. Schedule operation hour for the thermostat.
3 Remote Control 4 Energy Saving

User can adjust the temperature remotely on their phone. Set up preset to save energy for the HVAC system.
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Sketches & Iteration Exploration

After the Crazy 8 workshop, the team sketched basic functionalities of the main interactions the Pivot can accomplish:
temperature adjustment, menu, schedule, and energy saving.
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‘Onboarding lteration

In the low-fi sketches, the UX team attempt to combine
energy-saving, schedule with the onboarding process to simplify

the user flow of setting up and programming the thermostat.

Ci Easy Cost efficient
Thermostat runs at optimum  Programming and scheduling  Presets and modes create a
+comfort levels, with ease of is made easier through

access and navigation.

Choose your bussiness

. restaurant

office

retail

20f6

Choose your schedule exceptions
. Daylight savings
National Hollidays
Sun-Sat
3016
Congratulations!

You're one of 200 people who have
completed the onboarding!
Programming not only

but keeps your employees
andcustomers happy!

60f6

presets and modes created
through proven data.

more efficient thermostat
that also cuts costs.

8 min remaining

salon other

storage

6 min remaining

. Mon-Fri

Custom

Finished!

Predicted savings

Choose your building size

We're sorry to see you go!

10k-15k

. 16k-20k

20k-25k

10 min remaining

7|6 |®
Enter Zip Code
4 5 6
1 2 3
deli RON FS)
1of6

9 min remaining

YYou can always come back to program.
Just go to the energy savings icon!

Presets

Temperature

Auto Heat/Cool

Predicted savings

20f6

3 min remaining

Air flow
e
=

Humidity

high

50f6
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Low-fl Development

Through the sketch process, two sets of concepts emerged, the A Test utilizes the full screen interaction and has a modern design
language, the B Test utilizes the full screen plus side sensor interaction and has a more traditional language.

Thu Apr 30 10:00 AM 0o Thu Apr 30 10:00 AM
(u]u]
" /&
¥ O
O - Eco Mode
® - x
Low
e ) cooling
© 30% .
Indoor Temp % —
73° Cooling
A Test B Test
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A Test

Thu Apr 30 10:00 AM
Schedule day week month  Year
< Back
1500 ’ 2200 ’ 2200 ’ 2200 ’
Sunday Monday Tuesday Wednesday
1100 08:00
200 00 saturday.
= 4 Ediy
Thursday Friday Done

Enter Password

e
o
O

Thu Apr 30 10:00 AM

Schedule
< Back
Degree Limit

o 72 4°

Add

6:00am- 3:00 pm
(S P Preset

Energy Saving Thu Apr 30 10:00 AM

Month Week Day

rddinni T

Thu Apr 30 10:00 AM

©

\ % High

© 30% % @ A

Indoor Temp Cooling @ Auto
73 Heating

Thu Apr 30 10:00 AM

Schedule
< Back

o Degree Limit
/2 5°

Preset

Add Schedule +

=

Schedule
< Back

68

© 30%
Indoor Temp
73°

72

Thu Apr 30 10:00 AM

Thu Apr 30 10:00 AM

Degree Limit

5°
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B Test

oo Thu Apr 30 10:00 AM oo Thu Apr 30 10:00 AM

/4
¥ O ¥ O ¥ O

oo Thu Apr 30 10:00 AM

Eco Mode Eco Mode Eco Mode
Low Low Low

K cooms
R F P ey &3

Cooling Cooling Cooling

@ Auto

< Schedule Preset < Schedule Preset X < Schedule Delete Save
Drag it to calendar
Mon Tue Wed Thur Sat Sun Mon Tue Wed Thur Sat Sun Mon Tue Wed Thur Sat Sun
06:00 06:00 © 06:00 - 11:00
ie8 72 06:00 S
08:00 © 06:00-11:00 08:00 © 06:0011:00 © 06:0011:00
© 14:00 - 18:00 06:00 Temperature range
10:00 8 68 — 72 1000 86872 868 -72 D B
11:00 11:00 O /3
12:00 12:00 68 ~~ 72
1400 140018:00 1400 6 1g01m00
11:00
16:00 & 68 —72 16:00 868-72
11:00 | ——
18:00 1800
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Process of Test A/B

To determine which concept works better the
UX team ran an A/B testing with the 2 low-fi
prototypes on Figma with over 12 participants.

1. Participants changed the temperature on the
home page.

2. Participants set up and deleted existing
schedules.

Eco Mode

63

Low

£

Cooling

Thu Apr 30 10:00 AM

ﬂ
O :
ﬁ : , Medium
9*(— Cooling
Q 30%
Indoor Temp
73°
A Test
Thu Apr 30 10:00 AM
B Test
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Users enjoyed Test A, the round interface design however they were unsuccessful in finishing tasks.

The second concept is user friendly but can be improved aesthetically.

Fanicon

Fan Level Adjustment n visual

“stinteraction:
Fan icon need to be adjustwu e iever i1 e
Degree limit explanation
schedule icon
Indoor temp confusion

Degree Limit Explanation

Menu side bar?

Murphy:
Istinteraction:
‘The hierarchy of schedule circle is not clear enough,

Jjusting the
1 The hierarchy of schedulecircle is ill move
( notclear enoug! iphasized).

‘
prefer the second one, the first one looks good but

usability is low.

Open Menu Indicator Confused

g, Degreeimi-unnesssars. whvneed that
Edit & Donein schedule s s unnessary Deay
unnessary. Degree limitis unnessary

stis more clear Gene
prefer 1st, 2nd is more common

more modern, comfortable

2nd is too common Menuis not obvious
Nathan:
Istinteraction: 3
Home screen: 1§Eniohemyin schadiiapeps 2e it clealy.
o ghardor or knocking 2 don'tknow how set chedule Setniction
wi Doritunderstand knacking 2entdone. Tapping is 3 confused cuz setting s different witha clock  esme.
Wt Fanicon o
nc
-
4 Harrison:
Menu 1% fanicon
text heavy 5" buginheating
Wity GOes Carenoan iave 001 3 menu conflict with lock
Schedule . adujust schedule conflict with delete
I didn'tunderstand it atfirst. ta alot to see and try to 5 degree lmit (Hierarchy)
U whyesishere? oA o 6.1 11un ey ssiras men aurs w i nuns wednesday to Sunday
ot whatis degree limit(plus/minus) 4 Maybe a slot design
1dc  useAM/PM Ius or minus? It
. Whatis swoosh i
shot 0Y.So maybe ws\%pemhnn
just iitary time. 1. wouldn't understand ecomode withou first learn about it
~does the swoosh mean it gets hotter and colder? 21
3Thei don't understand echo mode een
insteac where is menu
Reallyliked the round home screen. He said he understood what 4.HoW pracise of time dragging operation ing
to.doand iked to change the temp. numbe tell what day i it today

5. Its a lttle mismatch when the drag first use for adjust
temperature, but then use for adjust time in the schedule,
Maybe tell me what day is it today is better.

A/B Test Results

Nathan:

Homescreen:

-Ilike the round one better.

-lwouldn't use the swipe because the numbers look like
the spin ball.

-Is it inside temperature or thermostat? | want it to say
below like the first one.

Menu:

-Idon’t know why but this doesn’t ook like too much
Schedule:

-0k, this makes sense. | just drag it.

-Why is it approximate sign? That's not right. It should be
low and high.

-Why is preset 6-11? If it says drag it, do i just drag it
anywhere? Shouldn't it be 5 hour window?

-lwant save to be here [below temperature range]
because my steps would be 1[drag] 2 [temperature] 3
[save]. But it's way up there. Maybe delete up there?

Laeryn (exlibris occupant)

Menu:

-l didn't notice the eco mode in the other one

-l like the menu having an icon instead of just touching it
anywhere

-but having it depends on the wide range of people using
it.

-lwant the humidity on the main menu

Calendar:

-l like this better, it's more clear about the time

-but | prefer the other one in that you u can see each day
at once because you have to scroll for this one if there's
one the end of the day

-ther other one it's all available up front, but this one is
simple

General

-second one is better for commerical I like the other one
for my house. | think the other one is cool in person, but
this one is quicker since you just walk about and swipe
and it's more natural.

Jerry:

1st Operation

1. It took me second operation to change the fan mode | want instant feedback
2.Prefer icon feedback for fan mode

3. Swipe on side is interesting, is fashion but lack of control

4. Prefer touchable feedback

5.Menu is not clean enough, logo and text is overwhelming

6.When change schedule during morning and afternoon, it's cross screen and not very
intutive. and for the preset, the X looks like cancel, maybe use “okay”

Paige (Six Pence Pub starting waitress, old thermostat):

lome:
I like this better. I like both options of eco mode. But i like this one
more since it says on

~This weather icon makes me think of weather i guess since it looks
like the iphone one

i like this option better if im just changing several clicks, but i ike
the other one if i changing like 75-65. It would take me a long
time scrolling through.

Menu:

-ok, | think the app makes more sense since | don't know what pivot
means.

-would like to see just one wifi

-000, | like seeing how much money i saved [energy save]

-it's too much to have “go back to home page” i know that's what i
means by home icon. It's not neccessary.

Schedule:

I like this one better since I'm not a numbers person. I'm a words
person. | like to see the full week.

I like temperature range. that makese sense. the othero one should
be range. It should be hyphen tho.

-Preset makese sense for restaurant since we have a set schedule.
that would make things a lot easier

-l would like hyphen between the numbers [temperature] since it
was like that before. For consistency.

-does it mean drag to any day? | would like to see that there [in the
directions]

General

-l like the second one better since it's less stimulizing in a good
way. More minimal. Because the menu has the other information i
dont’ want to see it here.
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Midterm

After meeting with the Trane team, we
took their feedback and pivoted towards a
new direction and entered another round
of form development and Ul iterations.
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SCAD
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ID Development

Moving forward with the Midterm feedback, the
team created several form iterations in CAD. Screen
size and shape, ventilation, and LED light placement
were the main design considerations.
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Material Research

The ID team researched materials best used for the
thermostat and finalized on the following three.

LCD screen

* Require a backlight

- Last a long time

- Can be many shapes
* Cheap
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PE.T fabric
- Sustainable plastic * Recycled plastic
- Made from renewable sources like corn, sugar beet * Abundant resources
and sugar cane * Very easy to find waste plastic, like plastic bottles
* Can be degraded into innocuous lactic acid * Could make beautiful furnishings

* Be possible to have good heat resistance



SCAD
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Leaf Shape

Since Trane wanted a stronger tie with the AirFi sensor which has a leaf shape, we developed a new iteration of the leaf form.

77 mm

933 mm
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Lighting Test

From our interviews we found that users struggle to figure out whether the system is functioning, so we created system feedback
through LED lights. Also, our interview report shows that our users want to be able to observe the status of the thermostat from a long
distance, especially for some commercial places such as restaurants, barbers, and bakers.

The dramatic curvature from the side, sweeping down away from the wall adds some dynamism to the design. It also serves to
enhance the lighting along the bottom. In the shadow cast by the overhang, it's easy to see the splash of LED light, that pop of color,

from a distance.

TOUCH SCREENG/Z

pleiTAL DispLaYd— [ _—

LIGHT STRIP AT THE
BOTTOM
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Physical Prototype Process

3D printing
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ILIDWORKS =~ File Edit View Insert Tools Window Help @ DVByvv m

] E ¢ /O #H @ @ &
Sketch  Smart

3 @ Stop Share SRSV SN Search Commands [

O-S2-GO- A Convert Offset On - Rapid |Instant2D

No External
Dimension Entities Surface Sketch

Ref
ererences fd Assembly Transparency - . - @ A | . . - .
;—‘ Sketch | Surfaces | Evaluate = DimXpert ‘ SOLIDWORKS Add-Ins | SOLIDWORKS MBD PLAPRZEB - - &L -1

gER¢[@ >
T-

%E Material <not spec *
KJ Front Plane
Ej Top Plane
E] Right Plane
I_. Origin
E Sketch1
EJ Plane1
v l} Surface-Loft1
[ () Sketch3 ]
C Sketch4
14 () sketché
14 () Sketchs
a Surface-Plane1
m Surface-Knit1
» ﬂBoss—Extrudﬂ
r Sketch8

Industrial designers rely on physical models to assist
in evaluating a design, so the team worked through
several iterations of 3D printed shells to see how the

concept would look on a wall.
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Rasberry Pi Process




1.01

Radius: 0.25 Radius: 0.8

|
File Edit Tabs Help
GNU nano 3.2

The thermostat was not complete without an interface, however. To
that end, the team installed a Raspberry pi single board computer,

a touchscreen, and RGB LEDs into the printed shells to better
understand how all of the industrial elements could work together
with a functioning user interface prototype.
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‘Mi-ﬁ Development

After Mid-term, the UX team moved forward

to Mid-fi iteration for the user interface of

temperature adjustment, schedule, energy-saving

and remote access. ———

& o >
Fan
& v
Auto O 30% Settoes’ O 30%  inside 73°
% nsiae
ao
ao
Menu
Thu Apr3010:00AM 5> ThuApr3010:00AM (& 2
Eco
Fan
Coo © 30%  Cool 68

Q 30% Inside 73°
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© 30%

Indoor Temp
73°

©30%  Heat 73°

ThuApr301000AM (& B ThuApr3010:00AM (& B l

o

® @
® ®

©@®®

Indoor Temp é Induor'l;emp Indoor Temp
73° —= 73 73°
= g3
= (=[=]
r ‘
Thu Apr 30 10:00 AM Thu Apr 30 10:00 AM IRANZ Thu Apr 30 10:00 AM
pusdalalagiy
» /
\ %
» &

o

73°

N\
¥ o
Knock to @
open menu
_ £ Q 30% —

> Heat 73° @ 30% Indoor Temp 0 30% Heat 73

’ N 73°

v
/IIV‘\

Home Screen lteration
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< Schedule
Mon Tue Wed Thur Sat
06:00
0800 st
1000 468 -72
11:00
12:00
1400 ©14:0018:00

1600 @68-72

1800
£ Schedule
Mon Tue Wed Thur
00:00 O
800
0400 20 .
06:00 -
9:00 e
08:00
L —4 7
10:00
600
1200
< Schedule

> 06:20

Preset

Dragitto calendar

© 06:00-11:00
b8 72

© 14:00-18:00
i68 72

Preset

Sat Sun

07:00 # Coolto 73°

Schedule
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1000
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1800
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Schedule Preset < Schedule Edit Preset < Schedule Delete. save
Mon Tue Wed Thur Sat Sun Mon Tue Wed Thur Sat Sun Mon Tue Wed Thur Sat Sun
00:00
—~ 06:00 —
© 06:00-11:00 02:00 ( 800
06:00 Temperature range
§ 6872 i
040 7 69 e
06:00 2 68 ~ 72
1600 )
08:00 | A4
14:00-18:00 )
_ 4 2 11:00
4 68 —72 10:00
11:00 T — &
1200
<
Schedule < Schedule Schedule Preset
Mon Tue Wed Thur Sat Sun Mon Tue Wed Thur Sat Mon Tue Wed Thur Sat Sun
00:00
Start 06:30
. 07:00
Time Slot 06 00 68
Start End 04:00
End 18:30 68 - 72
06:30 18:30 0600 68 72
09:00
~ 08:00
0:00 10:00
b 15 \ 11:00
11:00 | | 1200
Schedule Preset
Mon Tue Wed Thur Sat Sun
68

68 — 72



95 | Process

‘ Home Screen User Test

The temperature adjustment is the most essential functionalities of the commercial thermostat, therefore the UX team ran a user test
to determine the best usability with 2 concepts and 2 competitor home screens.

The result showed, among 78 test participants, 71% are able to recognize immediately how to operate the temperature on the 4th user
interface, which is the highest.



Do you know how to adjust the temperature?
| absolutely know.

. I might know.

. I'm not sure.

. | don't know.

1t

Mt

LU

it
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35%

38%

46%

71%



Deliver

Finally, after many rounds of iteration, the hardware and software converged together into our final concept,
the Aura, the next generation commercial thermostat.
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Modern Design

- Simple look

Screen oriented

Trane identity




Mood Borad



/

Clean white front with rounded
corners in the shape reminiscent
of the Leaf Airfi.

Ventilation holes vary in size and fade across the device
and also wrap around the large radii to highlight the
leaf shape. This turns an essential requirement into an
exciting design feature, not just an engineering one.

Dramatic curvature from the side,
sweeps down away from the wall
adds dynamism to the design
and also serves to enhance the
lighting along the bottom.

In the shadow cast by the
overhang, it's easy to see the
splash of LED light, that pop of
color, from a distance.
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|
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LCD Display Printed Circuit
Board

Support for Display
Glass Diffusion Panel



Outer Shell

Screw Terminals

i
H

Backplate

Seal around g
temperature sensor LED Diffuser
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User Acceptance

Being accepted by the user means the system grants the user accessible access to features and functions, efficient
utilization, and remote control access.

Ease of Access
Improve Efficiency

Remote Control




Humidity
30%

Set Temp
68°
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Style Tiles

COLOR

#00ABFE

#0163FF

#0133FF

#9EQEQE

#696969

TYPOGRAPHY
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SF Compact Display
Medium
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140px

SF Compact Display
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36px

#00ABFE
#0133FF

SF Compact Display
Thin

Aa

BUTTON

Button

Mode-Heating
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eco mode-off
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=

Energy saving
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Temperature
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Mode-Cooling
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Override

®

Cancel

©
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Delete

&
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Saved
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Home Screen

In the home screen the user can easily adjust the temperature and system mode.

@ Temperature

The user can easily adjust the temperature via the up

and down buttons . ")

The up and down buttons will give light feedback when
< the user changes the temperature.

& A

i 2 (A} Mode

®

i Humidity | SetTemp Z) The user can change the status of eco-mode, system
&8 i EL mode and fan mode on the left tap bar.

20~ LED Indicator

While the thermostat is operating, the LED light will
indicate system mode (heating/cooling) to the user
from afar.
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t & &
Q
Updated Frontier 5888 1Connected 60%

Settings WIFI Pivot App Humidity

=20 lolls
8:00- 14:00 $70 saved 800-820-8820 Cloudy GD

Schedule Energy Saving Service Weather DD M en u

The user can access the menu to change higher
functions after entering the passcode.

.{‘é} Preview

The menu has a preview to inform the user of the
system status.

Enter Passcode
Your passcode is required to access function

o E% Privacy
The menu requires passcode to ensure limited
access in a commercial environment.
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Schedule

The user can easily set up the schedule for the entire week and designate ideal temperatures for each day.

< Schedule ( Edit ) ( Preset )

6am

25 72° 72°
68° 68° 68°

12 pm ToF

1pm

2 pm

> <
°
<

3pm 72
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Q Schedule < Schedule

6 al 6:30am D

‘ﬂyo’mw { ‘ Temperature Range °

. 73° - 76° @

[:=z] Add New Schedule | 7 | Edit Temperature
The user can easily set up new schedules by clicking The user can drag -essmm®- t0 change the operation hour.
the button. . .
o . They can also specify temperature for a set day aside

They can see the whole timeline by scrolling up or

from the override during uncoccupied sessions.
down on the screen.
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<
< Schedule Schedule
6 am
7:0001 6am
8am
10am o 3 o o o - n
| h h \ i Sunday 10am
¥ I S e wod Bod Bod Bod  Bop
12pm o
1pm
Weekend e i v M v bt
2pm @® 11:00am - 6:00pm . .
m
& o8-72 O B

-=z| Preset |’:J Delete Schedule

The user can activate past presets schedules and presets The user can simply delete a schedule through (_Edit ).

provided by the system by clicking () .
Click TiT to delete the schedule and click toadd a

They canalsodrag A W tochange the operation hour. new a one.



LED lights

B O 1k 54

Heating
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< f

= * &
Fan Fan

& ®

o Auto \V)
B

enu

Eyuin)
200

Cooling The system has error

&;ﬁ Lighting

Users want to be able to observe the status of the thermostat
from a long distance and know want system feedback.
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Remote Control

The owner can remotely monitor the condition of the thermostat through the mobile application.

8465 Waters Ave
® Your Store Location

qa Outdoor Temp Indoor Temp
78" 76°

Eco

& A

Fan °F

)

e ; 3

Auto v
Humidity Set Temp Set Temp
30%

68°

) +/

A @& O

Eco Fan Auto Humidity




Good Morning

@‘ 78° Today is a Sunny Day

Thermostat 1

8465 Waters Ave
Your Store Location

& 68"

& 30%

Connected

% Connected

Schedule  Eco Mode

[=] ®

800-14:00 =

aﬁ

Thermostat 2

1080 Veterans Ave

Your Store Location

& 68°

® 30%

Not Connected I

% Not Connected

Schedule  Eco Mode

=) ®

8:00-14:00 ==

&> Quickly Identify Status

Users can quickly view the basic information

of multiple thermostats and control the settings.

< Thermostat 1 Thermostat 2
.

8465 Waters Ave
@ Your Store Location

Outdoor Temp Indoor Temp
78" 76°

/3
N
- +

* X & 06

Eco Fan Auto Humidity

24 Same Adjustment Mode
L .

The thermostat and APP follow the same
adjustment interaction found on the thermostat
allowing users to quickly adjust modes.
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Future Proof

Can withstand the market for the next 8-10 years, harmonizes with the environment, and is environmentally sustainable.

Longevity
Flexibility

Sustainability







Dark Mode
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< Schedule ( Edit ) ( Preset )

Mon Tue Wed Thur Fri Sat Sun

6am

8am

10am

12 pm

Tpm

The system can transition into dark mode when
operating in a different environment.



Color & Material




Antimicrobial White

This speckled look is one that our team loves, it
has the benefit of not showing age or yellowing
unlike a solid-color product. But beyond that,

it makes potential imperfections in recycled
plastics into a feature, broadening the range of
material possibilities for Aura.

Speckled Gray

No talk of products after 2020 is complete
without addressing the spread of disease.
Brands like mPale make a material, known as
an EIP Microbial Solution, which is applied as a
spray coat that kills bacteria and viruses on the
surface. This colorless chemical bonds directly
into a solid and can be applied to the entire
body of the thermostat.

Bioplastic Black

PLA, plant-derived or biodegradable has
wonderful potential in sustainability. While it
does suffer from lower UV resistance than
some plastics, darker variants are more UV
stable. Although on its own, PLA will not get
you a UL rating, a PLA-aluminum hydroxide
mixture, remains biodegradable and passes
UL-94 tests for fire resistance.









‘AR Implimentation

1. Install TestFlight on your iPhone (only works on an iPhone).

2. Email your Apple ID to Amir (aahmad21@student.scad.edu) .

3. After you receive an invitation in your email, click accept on the invitation.
4. Wait for a few seconds for the email to install the Trane app on TestFlight.
5. Open the Trane app in TestFlight.

6. Scan the picture (this is the trigger) on the right to activate the mode.

7. Have fun!
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Day Mode

Hurmidity sel Temp
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https://drive.google.com/drive/folders/1GAIZrC8Cc24vWioxN9_mtitMp90ObTEwW?usp=sharing
https://jyinspiration.tumblr.com/post/190270502870/via
https:/www.pinterest.com/pin/619596861223604232/
https://www.pinterest.com/pin/619596861223600450/
https://www.pinterest.com/pin/619596861223600228/
https://unsplash.com/photos/PhYq704ffdA

https://unsplash.com/photos/ntX2TjKrzLc

https://unsplash.com/photos/t9DooibgMEk

https://unsplash.com/photos/QeVmdJxZ0v3k
https://www.amazon.com/WIshioT-Display-ILI19341-Controller-Arduino/dp/B07916R3KY
https://pixabay.com/photos/home-office-workspace-desk-design-820389/
https://www.ikea.com/us/en/this-is-ikea/sustainable-everyday/only-recycled-or-renewable-based-plastic-in-ikea-products-by-2030-pub-
cb607171

https://www.pentatonic.com/work/#recycled-pet-fabrics

https://www.pexels.com/photo/photo-of-imac-near-macbook-1029757



Google Drive

For more information on primary and secondary research as well as other information go to this link:

https://drive.google.com/drive/folders/1GAIZrC8Cc24vWioxN9_mtitMp90O0bTEw?usp=sharing
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SUN MON TUES WED THURS FRI SAT

WEEK 1

WEEK 2

WEEK 3

WEEK 4

DATA COLLECTION

PLANNING &

ORGANIZING

DATA COLLECTION

SECONDARY RESEARCH (cont)

SECONDARY RESEARCH

ANALYSIS SYNTHESIS

Trane Checkpoint

Concept Refinement

Concept Generation/Review Session (cont)

Sketch Renders

Touchless Evals
Refinement from Midterm Feedback



WEEK 5

WEEK 6

WEEK 7

WEEK 8

WEEK 9
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FRI SAT

Touchless Evals (cont)

Refinement from Midterm Feedback (cont)

Mockup (Lo-fi)

Initial CAD

Process Book Structured

Raspberry Pi
Prototype (Mi-fi)

Final CAD

Process Book Writing

Trane Midpoint

3D Printing

Stills Rendering

Animation Rendering

Process Book Assembly

Process Book Assembly

Trane Final Presentation
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