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Introduction _—

The goal of the EU Strategic Technology Plan is to
improve the energy efficiency and sustainability of
buildings.

To develop an interoperable and user friendly
system to support the end-users in their daily life
energy usage by using Augmented Intelligence
solutions to enable buildings and their users to be
come self-optimising.
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Introduction _—

"Auto-DAN will provide real-time
suggestions to buildings’ occupants to
improve their operational energy
consumption, while expanding the
update of demand response actions in
residential and small-to-medium size
commercial buildings across the EU.”
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Goals

e Understand our end users

e Create a solution to encourage users to adopt operational
change to improve building energy performance

e Test and optimise the solution to fit the needs of our end-users
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Our process

D 8 @ 06

1 - STRATEGIC i - RESEARCH 3 - ANALYSIS 4 = DESIGN
ALIGNMENT AMND TEST
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Strategic Alignment

» Align all stakeholders on the scope of
the work package

 Who we're solving for, what are the

main challenges we're trying to
overcome,

1 = STRATEGIC
ALIGNMENT

Why it’s important to overcome, and
how will we know that we were
successful?

Create a problem statement, goal
definition and proto-personas
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Problem Statement

* Building owners and persons
responsible for managing energy
efficiency currently do not view the
connection between energy price and
consumption. Additionally, they find it
difficult to understand how their
behaviour contributes to energy
consumption and cost. Currently, no
way exists for users to view which
actions they can take to reduce energy
costs and consumption. An inability to

view the subsequent best actions also
extends to comfort level decisions.

1 = STRATEGIC
ALIGNMENT
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Goal Definition

* “Develop an innovative Augmented Intelligence dashboard system that non-technical
building users can use to visualize the trends in their energy consumption in an intuitive and
easy to use way, provide feedback and recommendations on how to improve their energy
consumption/cost while being sustainable and environmentally conscious. In addition,
where relevant, we want to execute both through automated control and user feedback,
demand-response actions, and other energy efficiency measures in their buildings. The tool
should consider the direct impact of current behaviour and the impact of behavioural
change in terms of energy cost and consumption and the environmental cost of such
measures. We would aim to have users engage with the tool at least once per day,
implementing at least one action per interaction (?) with the intent of achieving the energy
consumption cost targets identified in the grant agreement over one-year post-
implementation.”
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Goal Definition

* Develop an innovative Augmented Intelligence dashboard system
that non-technical building users can use to visualise the trends in
their energy consumption

* Visualise the trends in users energy consumption

* Provide feedback and recommendations on how to improve their
energy consumption/cost

* Execute both through automated control and user feedback,
demand-response actions

* Achieve the energy consumption cost targets identified in the
grant agreement over one-year post-implementation
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Research & Analysis

e User Interviews 8

& = RESEARCH

Desk Research

* Analise data to identify themes and relationships
between these themes

Data and insights gathered during this process
serves as input into the review of our initial
understanding of the problem and actors

3 - ANALYSIS
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Decisions are financially
Motivated

Although there is an awareness of the
environmental impact, the main
reason for reducing energy
consumption is to save money. Being
able to see ROI on effort was cited as
necessary.

Limited knowledge of energy
savings practises

None of the participants rated
themselves as knowledgeable on the
topic, nor could they identify
resources they would access to gain
knowledge.

SUSTAINABLE
PLACES

Key Takeaways

Lack of detailed, live data
undermines efforts

Not being able to track consumption at
the appliance level in real-time
disengages people from energy savings
efforts

Comfort and convenience
dictate behaviors

Participants are unlikely to act on
recommendations if it negatively
impacts their comfort or convenience.

This project has received funding from the European Union’s
Horizon 2020 Programme under Grant Agreement no 101000169
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Proto Personas
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Daniel Kovacs Frustrations

¢ He has to handle energy challenges reactively

Age 41 He does not know what he can do to improve efficiency apart from ensuring the

equipment is maintained and in good running order

Unsure of what to invest in to make the building more appealing for tenants

o

—

6 Apartment Block Owner
The legislation prohibits building owners from making changes or upgrades as

Budapest they see fit for their environment and circumstances

.

Dealing with occupant complaints

Bio Goals and motivations

He owns a residential apartment building. It is his long term Save as much money as possible while keeping his tenants as comfortable as
goal to acquire another building. He sees this as his legacy for possible

his children and to support his family in the future.

Be able to maintain equipment proactively

Want to increase his profit margins and make his buildings more attractive to
potential tenants

He would like to attain some "Green Accreditation"

Have a view of the latest trends to advise tenants accordingly |

Energy habits

Better data for better-informed decision making

* He actively monitors energy consumption and associated
costs closely daily
o He creates and manages maintenance schedules of all
building equipment diligently Attributes

Energy consciousness ([ EE NN N NN
Environmental consciousness ® @ ® ® © © © @ @

Economic sensitivity [ N N N N N N N J
“It is important to always try and do better, Technology acceptance 0000 occee
technology can really help” Resistance to change 'Y
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Linda McCarthy

Age 32

o
™
@ Stay at home mom
Q@  Dublin

Bio

She does not work to tend to her two small children while her
accountant husband works full time. Keeping her family
comfortable takes preference over any cost-saving concerning
energy consumption.

Energy habits

* Leaves on passage lights at night - kids afraid of the dark
* Falls asleep while watching TV each night

* Leaves TV on all day while doing chores around the house
o Primarily uses dryer instead of air-drying laundry

“I don't pay the bills but | do try and do my best
to try and save some money ”

Frustrations

* She does not know how to change her behaviour to save more money

* She does not have a way to see which of her habits has the most significant
impact on the cost

« Not sure which renewable options are available to her

o Unsure of the ROI of switching to renewables

Goals and motivations

* She wants to keep her family comfortable without bankrupting them
* She wants to save money to renovate sections of the home

Attributes

Energy consciousness [ N N J

Environmental consciousness 00000

Economic sensitivity [ ( E N N N NN NN]
Technology acceptance (A N N N N N J
Resistance to change [N N N N N J
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Dave Simmonds

The lack of data to set thresholds for individual building
Age 46 Inability to compare areas or zones in a building
Has no way to tell which bits of equipment are not performing as they should
Small Business Owner Not sure he can trust data
Dealing with occupant complaints
Limerick How complaints are recorded and communicated
"Justify "the energy management (e.g. regulation) of the building to the building
owner
Cannot distinguish building loads from activities carried out, e.g. manufacturing

He is the owner of a small engineering company. He rents Improve the energy efficiency of the company to save them money
space in a small warehouse that serves as both office and Use green credentials in a commercial context
workshop space. Apart from business responsibilities, he also Be able to maintain equipment proactively
performs the function of the building manager, which includes He wants his boss to notice that he actively tries to contribute to the company's
energy management. profit margin
Reminders that equipment is set to manual mode when it can be automated
Have an instrument to inform the communication with the building owner and
building occupants
Simulate intervention strategies
Switches on all inside lighting when arriving in the morning Have data enough to communicate with occupants efficiently
Has water heater on all the time to keep water ready for
tea and coffee for everyone at the office
Switches on heating to heat the office before rest of the
staff arrive

He leaves all external lighting on when he leaves for Energy consclousness eeo0e0e
security reasons
Prioritise internal activity over energy considerations Environmental consciousness @ @ ®@ ©® © ©® ® @
Applies default {legislative) values to the building portfolio
« H H H H H . P
My main focus in not managing the building, Economic sensitivity )

that’s the landlord’s responsibility”

Technology acceptance

P‘ Resistance to change
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How might we statements

The HMW format helps us define our biggest challenge without prescribing
a solution.

* 'How' assumes that there are solutions out there, so it provides
confidence.

* 'Might' suggests that the group can put ideas out there that might work
or might not - either way it is ok.

* ‘We' suggests the group is going to do it together and build on each
other's ideas.
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How might we statements

* How might we give users the ability to measure and track their
consumption and savings in real-time?

* How might we inform users of the financial gains they can achieve by
reducing energy consumption?

* How might we make it easier for users to set realistic savings targets?

 How might we communicate their current behaviour’s impact on the
environment?

* How might we educate users on ways to save on energy consumption?

* How might we ensure that proposed solutions are cheap and easy to
implement?

SUSTAINABLE
PLACES This project has received funding from the European Union’s

Horizon 2020 Programme under Grant Agreement no 101000169




vl
v/

£IAN

Auto-DAN

Design

* Design workshop
* Remote ﬂE]

* Miro
4 — DESIGN
AMND TEST
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Online design sprint

* Encourages collaboration through making.

* Brings together varying stakeholders to work towards a shared vision

e Reduces the cost of failure

* Encourage original thinking through experimentation

* Makes it possible to explore ideas that would typically be rejected by
the company out of hand

* Obtain real data from real users using a realistic prototype - fast
forward into the future
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Online design sprint
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Save energy controling your daily
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Energy Consumption by room

567.8

Electricity home comparison

Getye
2 10% reduction In your carbon foatprint.

Consumption

320 KWihth

Vampire Hunting
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footprint.
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Overview How to save

¢ Auto-DAN

ENERGY COMSUMPTION

® Washer / Dryer S 38%
567 8 Dishwasher S 22%
wh @ Other Appliances O 39%

Goals

[ set new goals |

2 o

L Notifications

ENERGY SAVING CO; SAVINGS SAVING TRACKING

-

Ontargot On target View details

HUMIDITY INSIDE

N

COOLING TEMPERATURE INSIDE

1st Floor

APPLIANCE USAGE

olln

View details

TEMPERATURE INSIDE

Ground Floor

The optimal time for you to use your washing

(O) s tween 13:30 and
15:00pm since your PV system is projected
10 have I largest production st this time.
Electricity prices projected to be

lue between 12:00 3nd 16:00 tomorrow. Use
apphances a th time tomorrow to reduce

your energey blls.

Ao-DAN has noiced thatyou et us your
dishwasher at 19,00 on Wednesdays. If you use
$ 10800 G Thrsdayieston you coulsov up

o €0.25 per use which wauid equste to €7.50

The optimal time for you to use your washing

® ‘machine today fs between 13:30 and
15:00pm since your PV system is projected
t0 have its largest peoduction at this time.

Overview How to save Goals

Hey Niall, kudos for doing a fantastic job of staying on track to achive energy goals! Here are few ways
you can achieve them faster:

Energy Reduce CO2 1
S 2 ASK THE EXPERT
Vampire devices Vampire devices Acbicls; 0
e onyes Read more... The 'vampire devices' that cause electricity bills to spike and — — -
i xpert advice can help you improve the ener
how to reduce cost of bills by up to 20%. P v DY P oY
Dlsmiss efficiency in your home significantly
— Do full loads Get your household assessed by our experts
= > and make significant savings. Save up to €75 on
3 Ll Read more... 3
i > energy bills annually with a 10% reduction in
your carbon footprint.
) . Your first assessment is on us. Let us help you
Use energy-efficient . .
Y ot Balby N O T s A s make the world a better, cleaner, healthier
e to cut the bills, headlines suggesting consumers can save hundreds of for ourselves and our children while saving
ki 8 pounds just by turning off unused chargers have been an appealing money.
prospect. But, experts say, such claims about “vampire devices" are
actually more like a zombe statistic

Right size burners

Request expert assessment

“Things have dramatically improved since those studies were first carried
> out” said Craig Melson, an associate director for climate, environment and ¢ |
at techUK. P low-power, B
feom 1€ #0 1 £ tarhnolony fridaes and washine machines have hacnme

Read more...

SUSTAINABLE
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YOUR GOALS

Good effort! A few more and you can reduce your carbon
footprint and help make the planet healthier place!

40

Overall  Dishwasher  Washerdryer

Target ® Current

SET NEW GOALS

Saving goals: Seed

Cs% €11.53

in savings on energy
bill.

Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Purus, elit nibh et nisl pellen
tesque scelerisque faucibus facilsis at. Place

rat morbi sem viverra
Set new goal

Overview How to save Goals ‘0 o I

Here are few tips that will help you achieve
your goals:

« Avoid overfiling the kettle and save up to €15.00
annualy

« Suitch off the appliances not in use to save up to
€45.00 per year.

Savings Savings Target
e « Lorem ipsum dalor sit amet. consectetur
adipiscing elit. €5.12 €48.50

Update target

Seemore < >

Saving goals: Sappling
C 0% €23.02

in savings on energy
bill.

Saving goals: Tree

C 5% €43.98

Saving goals: Forest

C 20% €56.78

in savings on energy
b

Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Purus, elit nibh et nisl, pellen
tesque scelerisque Faucibus facilisis at. Place

rat morbi sem viverra
Set new goal

Larem ipsum dolor sit amet, consectetur
adipiscing elit. Purus, et nibh et nisl pellen
tesque scelerisque faucibus faciisis at. Place
rat morbi sem viverra

Set new goal

Larem ipsum dolor sit amet, consectetur
adipiscing elit. Purus, elit nibh et nisl pellen
tesque scelerisque faucibus facilisis at. Place

rat morbi sem viverra
Set new goal

This project has received funding from the European Union’s
rorizon 2020 Programme under Grant Agreement no 101000169
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¢ Auto-DAN

Welcome to Auto-DAN!

The system has been set successfully and your
energy consumption information will be
displayed here in 10 minutes.

Till then why don't you set up the energy saving
goals or take a look at how you can save energy
by visiting the '"How to save' section?

Set energy goals Know how to save energy

SUSTAINABLE

PLACES

Overview

How to save Goals -_9 9 'ﬁ'
i -1

@ Dublin, Ireland Today 8:32 AM .
Indoor conditions

2 2 oC @ Link to prototype

Mostly Cloudy

Humidity Ground floor 1st floor

22% 18°C 1726
O 65% = 18km/h :

This project has received funding from the European Union’s
Horizon 2020 Programme under Grant Agreement no 101000169
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ENERGY COMSUMPTION

567.8

KWh

ENERGY SAVING

5.12

On target

HUMIDITY INSIDE

18)

%
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® \Washer [ Dryer
Dishwasher

® Other Appliances

SAVING TRACKING

\

5«

View details

TEMPERATURE INSIDE

18-

1st Floor

Prototype

Overview

| Realtime v

©  38% €0.46

22% €0.18

© 39% €0.65

Set new goals

APPLIANCE USAGE

olll

View details

TEMPERATURE INSIDE

20:c

Ground Floor

How to save

LA Notifications

©
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Goals ﬂ g -ﬁ-

® Reminders View all

The optimal time for you to use your washing machine
today is between 13:30 and 15:00pm since your PV
system is projected to have its largest production at
this time.

Dismiss

Electricity prices projected to be at a minimum value

between 12:00 and 16:00 tomorrow. Use your .
Dismiss

Link to prototype

appliances at this time tomorrow to reduce your
energey bills.

Auto-DAN has noticed that you like to use your
dishwasher at 19:00 on Wednesdays. If you use it 08:00
on Thursday instead, you could save up to €0.25 per
use which would equate to €7.50 this month

Dismiss

A new article: "How reducing your shower time by 1
minute can save you hundreds of Euro” has been Dismiss

published in your HOW TO SAVE library.

This project has received funding from the European Union’s
Horizon 2020 Programme under Grant Agreement no 101000169
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Prototype

W AUtO-DAN Overview How to save Goals

ﬁ Hey Niall, kudos for doing a fantastic job of staying on track to achive energy goals! Here are few ways
you can achieve them faster:

Energy Reduce CO2 1

] Tell us how we are doing

Vampire devices Vampire devices Article <G

Read more... ' ; Eo il pve g e
The 'vampire devices' that cause electricity bills to spike and The IiifaFmationshiared by AutoDan i& &asy o

understand

how to reduce cost of bills by up to 20%.

Link to prototype

Do full loads

Read more... > : =
AutoDan has helped improved energy consumption
Use energy-efficient
«© light Bulbs > R
- As the cost-of-living crisis bites, and households look for any Articles in this section are informative and useful.
R . .
SACIEONS opportunity to cut the bills, headlines suggesting consumers
can save hundreds of pounds just by turning off unused
chargers have been an appealing prospect. But, experts say,
Right size burners such claims about “vampire devices” are actually more like a
Read more... > zombie statistic.

Submit Response

“Things have dramatically improved since those studies were
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Xg¢ Auto-DAN

YOUR GOALS

Good effort! A few more and you can reduce your carbon
footprint and help make the planet healthier place!

40

30
30 25
20

7
10 55 6 8 8
: i ] [
Overall Dishwasher Washer-dryer Other Appliances

Target ® Current

SET NEW GOALS

Saving goals: Seed

| Os% €11.53 U

Prototype

Overview How to save Goals

Quarterly v J

Here are few tips that will help you achieve
your goals:

L o %

+ Avoid overfilling the kettle and save up to €15.00
annually.
* Switch off the appliances not in use to save up to

€45.00 per year. Savi .
avings Savings Target

* Lorem ipsum dolor sit amet, consectetur 9 9 9
adipiscing elit. €5.12 €48.50

Saving goals: Tree

O 15% €43.98

Saving goals: Sappling
O 10% €22.02

in savings on energy
bill.

Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Purus, elit nibh et nisl, pellen
tesque scelerisque faucibus facilisis at. Place
rat morbi sem viverra ...

Set New Goal

SUSTAINABLE
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| in savings on energy
bill.

Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Purus, elit nibh et nisl, pellen
tesque scelerisque faucibus facilisis at. Place
rat morbi sem viverra...

Set New Goal

in savings on energy
bill.

Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Purus, elit nibh et nisl, pellen
tesque scelerisque faucibus facilisis at. Place

rat morbi sem viverra...
Set New Goal

Update Target

Seemore < >

# Saving goals: Forest

0 20% €56.78

in savings on energy
bill.

Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Purus, elit nibh et nisl, pellen
tesque scelerisque faucibus facilisis at. Place

rat morbi sem viverra ...
Set New Goal

This project has received funding from the European Union’s
Horizon 2020 Programme under Grant Agreement no 101000169
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Next Steps

* User testing
* |terate designs based off user feedback

* Prototype again and validate design decisions
 Develop and measure

SUSTAINABLE

PLACES This project has received funding from the European Union’s
Horizon 2020 Programme under Grant Agreement no 101000169
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Thank youl
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