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Why focus on residential sector?

= 20% of total energy use and GHG emissions in the US
» Significant investments on energy efficiency programs



Why focus on resident engagement?

Heating/Cooling percentage [%)]
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Units

Q Large variations (38—143 kWh/m?) in total unit-level energy consumption

O HC ranges from 30 to 80% (average 56%) of the total energy consumption.



Why focus on thermostat-adjustment
behavior?

Thermostat settings
(12/1/2019 — 2/28/2020)
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O High usage of fixed setpoints



MySmartE — A software platform for smart and connected
energy-aware residential communities Project Site
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MySmartE app is a home energy management system that works
with a tablet and amazon alexa and helps residents in
understanding and reducing their home energy use




Our Pilot S&CC

Community 1 Community 2 Community 3 Community 4
(50 households, Indianapolis) (44 households, Fort Wayne) (12 households, South Bend) (25 households, New Albany)
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MySmartE



What is MySmartE?

OUTSIDE: /\ Wed, June 3
|
32 @ £ 05:30.

COOL
MY ENERGY

SCORE
7 O F 6 5 Check out today’s tip!
%

COMMUNITY
> GAME
Set to: 75F G The game will start on Dec 1st.

Learn how to play!

Turn on Eco-Away




Community Games

oy A

Home

COOL

7\£)|=

Set to: 75F

Turn on Eco-Away

Wed, June 3

05:30.

MY ENERGY
SCORE

Check out today’s tip!

LOTTERY GAME

1 day to go until the
lottery game starts.
Learn how to play!
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Before and after intervention

U Household room air temperatures increased after the intervention in cooling season

B Baseline 95% C| BH Intervention 95% ClI

Individual apartment units

A . B T
2o <

Apartment units

Median hourly room air temperatures [°C]
N
N

* Positive effect of the intervention for all participating units with baseline data
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Our Community Impact




User interactions

L Tablet user interactions

Thermostat _

households
control 80-90
Score _ gg'ég
board - 40 50

7 30-40
Game- B 20-30
B 10-20
H o-10

Popup -

2021-06-07
2021-06-14
2021-07-05
2021-07-12
2021-07-19
2021-07-26

Start date of the week

Percentage of

] Alexa user interactions

Resume

schedule 2%
Non-Alexa

user
56%
Thermostat

query
32%

‘;‘:Hold setpoint
20%

O 19 tried Alexa (~44%)
U Thermostat query > Function =
Hold > Score board> Game
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Current steps
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Thank you
Q&A

Huijeong Kim
Kim2683@purdue.edu
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Field Data

O Participants: 36 households

d Timeline:
» Baseline: Dec. 2019 - Dec. 2020

> Intervention: Jan. ~ Aug. 2021

(Summer game: June 7t ~ 20, July 5t ~ August 2"9)

Before VS. After (12)

User interactions (36)

Post-experiment
interviews (13)
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Facility Manager Portal

Add/remove project site

Assign intervention type

Smart and Connected Communities | Building manager Dashboard

Overview community

Home .
Overlook (OVLK) 50 Posterity Heights (PSH)
t t Community

Status OVIRICHHAUSEEE]  OV.K Corirsy cero, |PSHIGSMRGHEEN i Conmuny erey

Overlook

OVLK. Community score OVLK. Monthly energy use PSH. Community score PSH, Monthly energy use
Overview community Communty s — o sokum — 2Kkt
60 75

30K kWh 26K kWh

Community energy

e n e rg y u S a g e OVLK. Score distribution OVLK. Energy saving PSH. Score distribution PSH. Energy saving

Posterity Heights
QVLK. Active game OVLK Hourly energy use PSH. Active game PSH. Hourly energy use

( I ‘ Lottery Community game
: -

Community status 5%

25K l"lll 1.3K
Community energy ol'ollllll‘ $250 ol"l

$129




Facility Manager Portal

Software infrastructure Portofolio management

Project Site
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Post-experiment Interview

30-min phone interviews with 13 residents:

O MySmartE improves thermostat accessibility (tablet location, Alexa’s remote-control function)
O Social game excites users (e.g., avatars, social proof information)
O Users have different learning curves

U Alexa adoption is slower
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Summary

d Developed an eco-feedback and gaming platform (MySmartE) to promote
energy-conserving thermostat-adjustment behaviors

 Deployed MySmartE in a multi-unit residential community
o Positive effect of the intervention during the cooling season
o Popups and social game elements play a key role in triggering user interactions

o Simple and intuitive Uls and software maintenance are important
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