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urrent project in Einsiedeln: Our Energy

20.09.2019

o
Our Energy

eocee T 9:41 AM 50% >

Willkommen zum
Sonnenspiel!

In der ersten Woche erfahren Sie,
wie effizient Sie lhren Strom nutzen.
In der zweiten Woche konnen Sie
all Ihren Ehrgeiz auf die Optimi-
erung lhres Solarstromverbrauchs
setzen.

Skip Next

_ Y,

Chair of Information Architecture (iA)

7\
\/

Die Photovoltaikanlage
am Holzsteg Uber den Sihlsee

Technische Daten:
Solarflache: 3'000 m2
Anlagenleistung: 540 kWp
Jahresertrag: 450'000 kWh

= Verbrauch von 100 Haushalten
Investitionskosten: 750'000.- Fr.
Stromgestehungskosten: 10 Rp/kWh

CO2-Einsparung und Speicherung:
Einsparung durch Stromproduktion: 80 Tonnen/Jahr
Dauerhafte Speicherung durch das Bauwerk: 900 Tonnen

Our Energy Project, Einsiedeln 2019, Banner by Edgar Kalin
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Our Energy

ETHzirich

Simulation app to experience solar electricity:

L] Ll L]
[ — \ [ — [ Y —
] ol Swisscom T 1317 64% .- ] il Swisscom = 13:20 62% . il Swisscom = 13:20 62% .
X Your Diary o X Your Statistics a X Your Statistics
‘ 08:30AM } June
<9000000 >
]
Stove/oven 1 Mon Tue Wed Thu Fri Sat Sun Daily electricity overview
Duration: Electricity: 0
Electric demand from the grid and e 20 1
oFe
supply from solar-PV, categorized by ¢ L L
) peak and off-peak hours. From Peaksell.  Off-peak
® 1035AM SolarPV  consumpt self-
. ion consumpt
@ Dishwasher fon
4.0 h'.
) iy z EE‘% 2
Duration: 1:40h Electricity: 4.5kWh = KWh
20
U From/to Peak Off-Peak Excess PV
00 the grid consumpt  consumpt  productio
® 10:55AM 00:00 0600 1200 1800  24:00 o o "
Clothes dryer Time of day
(=) i 2 =] @ 2 (] 2
Diary Statistics. Ranking Diary Statistics Ranking Diary Statistics Ranking
~—~ ~—~ ~—

Appliances diary

20.09.2019

Statistics graph

Statistics legend

IMG Stiftung Phase 2

The Our Energy Challenge

L] L
O —— e —
il Swisscom F 13:21 62% .. ) ol Swisscom =T 13:22 61% .
X Your Statistics o X Ranking a
Summary of your PV production Your Avatar
Peak self Off-peak self
‘ 56.90% 1.62%
Puce Crab
Excess PV production
41.48%
Savings from  Usage of the
solar PV solar PV
Turquoise
58.37% 68.25%
Fox
Red 2094%  60.69%
Koala
Dark grey
Usage of the solar PV 32.87%  56.69%
Camel
(total self-
consumption)

ﬁ Orange 55 2f 55 360
= @ 2 = i ®
Diary Statistics Ranking Diary Statistics Ranking

N/ ~—

Self-consumption visualization

Ranking




. David «.

Dal Busco

20.09.2019

E KL L

App Developer

Prof. Dr.
Gerhard
Schmitt

Denise
Weber

Torsten
Haffner

rincipal Investigator

@ Team Our Energy

IMG Stiftung Phase 2
The Our Energy Challenge



:| Planned and executed timeline

an

Project status update First version of
presentation App tested and Campaign in
* completed Einsiedeln

V \Y4

Sep-Oct Nov-Dec Jan-Feb Mar-Apr May-Jun Jul-Aug

Launch project + establish conceptual design
D

Survey development D

Beta version of app D

Pilot Study for Master’s thesis

Update beta version cED

Full implementation in Einsiedeln e

Review findings and prepare final reports . — D

IMG Stiftung Phase 2

20.09.2019
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completion
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Motivation

4 had

Citizens of Willerzell and What future developments can be Help contribute to the 2000
Einsiedeln want to keep the incorporated into the community around Watt-society and Energy
Viadukt the bridge? Solar Photovoltaics (PV)? Strategy 2050 goals.

- ‘®-
e -@-
U e

|
Focus on solutions that address both PV is the most promising
increasing renewable energy supply and renewable energy source in CH

energy conservation through self
consumption or “Eigenverbrauch”

IMG Stiftung Phase 2

20.09.2019
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| Einsiedeln de'm‘ographics

A

-Swiss Cantonal Statistics: Schweizerischer Stadteverband (2017)

~ Total population: 15,550

Number households: 6,565

Average residence: 114 m?

Average number of people per
household: 2.3

Energiestadt

Bezirk Einsiedeln
regional - sicher - sauber




Einsiedeln demographics

Swiss Cantonal Statistics: Schweizerischer Stadteverband (2017)
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Switzerland
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Outline phase 2
@ Obijectives

52| Method

@l Primary project outcomes:
v Pilot study and evaluation (Master thesis)

v Final version of ‘Our Energy’
v" Our Energy campaign in Einsiedeln
v" Full Implementation results

dP Conclusions and Future work

Q Additional outcomes:
v CISBAT paper + poster
v Energy Informatics - App Demo
v" Book (Torsten)

20.09.2019 IMG Stiftung Phase 2 »

The Our Energy Challenge



@ Objectives

Evaluate if the community context
positively influences the desired behavior of
load-shifting to maximize self-consumption

of a shared solar PV system.

20.09.2019

IMG Stiftung Phase 2

Develop an energy information platform with
both individual and aggregate energy
performance data for a community PV system
located in Einsiedeln, Switzerland.

Test if households achieve higher levels of self-
consumption when they are connected to a
community scale PV system compared to an
individual rooftop PV system. (Pilot study)

Test if participants load-shift at the household
level to increase their self-consumption
compared to an established baseline. (Full
implementation)

Evaluate if other criteria may also influence the
levels of participation such as "energy literacy",
sense of community, environmental awareness
or interest to invest in renewable energy
technology

12

The Our Energy Challenge



Method

5-step community-based social marketing approach

1. Selecting
Behaviour

— s . s e e oy,
- s S e . .

Load-shifting for PV
\ self-consumption ,

2. ldentify Benefit
and barriers

20.09.2019

3. Develop
Strategies

<« st

IMG Stiftung Phase 2
The Our Energy Challenge

e °
\ En
app

N\

hanced

4. Pilot and
evaluation

— &5

5. Full implementation
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Method

5 step community-based social marketing

1. Select 2.
Behaviour

|dentify Benefit
and barriers

* Focus on load-shifting for ¢ Most people do not have

self-consumption of solar access to solar PV at

electricity production home

* Categorize appliancesto  * Most people do not .

facilitate load-shifting receive regular energy

consumption information

20.09.2019

3. Develop
Strategies

Simulate ‘what it would
be like to have electricity
from solar PV’

Appealing app to show
how to load shift using
an ‘energy diary’

Community activities
require direct contact
with the people

IMG Stiftung Phase 2
The Our Energy Challenge

e’ N\

= app

4. Pilot and
evaluation

Test usability of the
strategy (APP) with team
members

First pilot study with ETH
students

Focus group with
representatives from
Einsiedeln

-(0)- Enhanced

5. Full

implementation

* Outcomes from the pilot
study to improve the full
implementation

* Marketing campaign in
Einsiedeln on 22-23 June

* Full study 23 June- 7 July

14



@\ Primary project outcomes

1. Pilot study and evaluation
2. Final version of ‘Our Energy’
3. ‘Our Energy’ campaign

4. Full Implementation

IMG Stiftung Phase 2

20.09.2019
The Our Energy Challenge
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1. Pilot study and evaluation

a. Experimental Set-up
b. Summary of findings

c. Design improvements

20.09.2019

IMG Stiftung Phase 2
The Our Energy Challenge

The

Our Energy

Project

Master Thesis 1]

16



1. Pilot study and evaluation 2. Final version of ‘Our Energy’

Experimental set-up

Two-week study: 11-25 March 2019

15 participants

3. ‘Our Energy’ campaign

32 participants

27 student participants
5 focus group participants from Einsiedeln

4. Full Implementation

17 participants

Indivi

performance

20.09.2019

|

|

dual Community

IMG Stiftung Phase 2

The Our Energy Challenge

performance
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1. Pilot study and evaluation

Summary of findings

Two week average hourly energy self-consumption

175 —— community
— individual
1.50
1.25
= 1.00
&
0.75

NN
000 J | J . i

1 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Mar
2019

Date

IMG Stiftung Phase 2
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1. Pilot study and evaluation 2. Final version of ‘Our Energy’ 3. ‘Our Energy’ campaign 4. Full Implementation

Summary of findings

Pre-participation survey results: Post-participation survey results:

(2%

Average quiz
score

39 82%

82%

Have shared
facilities

Have access Bills every 2-6
o o Household electricity consumption

Access to PV Access to Energy literacy Shared facilities

electricity data Time-of-use of electricity

61% 35% 28%

1% 459

In individual
systems

Load-shifiting

No resources conserve Direct access
wasting electricity to PV

In community
systems

Likelihood to invest in PV Environmental awareness Reported learning effects

IMG Stiftung Phase 2
The Our Energy Challenge

20.09.2019 19



1. Pilot study and evaluation

Summary of findings

What worked:

& Q

Visual representation and Knowledge about

ease of use of the app personal use of electricity

-0

Raised awareness and Sense of other people
experience with the time- participation with the

of-use of electricity ranking function

20.09.2019

What did not work:

R

Initial point scheme was
too simplistic

a@

Version without the
ranking was not as
interesting

IMG Stiftung Phase 2

The Our Energy Challenge

Not enough knowledge

on how to shift
appliances

List of appliances not
representative and no
possibility of adding
multiple entries

20



1. Pilot study and evaluation

Design improvements

Info panel Ranking panel
e G
P =

i@ e .
o Main
screens

production panel

20.09.2019

2. Final version of ‘Our Energy’

3. ‘Our Energy’ campaign

Electricity production panel

4. Full Implementation

Household panel
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1. Pilot study and evaluation

Design improvements
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2. Final version of ‘Our Energy’

Available on Apple store and Google Play

Current features:

e Solar information available only for Einsiedeln

e Appliances are based on typical Swiss and European power ratings

e Lighting, heating and cooling calculations are for a typical Swiss
residence (size, number of people, typology)

IMG Stiftung Phase 2
The Our Energy Challenge

20.09.2019

. \\
[ ] |
@ Busca wl' 4G 17:57 v O (mm)4
< Suchen
Our Energy -
ETH Zirich
Maximieren Sie den Solarst..
4+

Neue Funktionen Versionsverlauf
Version 0.4.1 Vor 3 Mon.

Unleash the last improvements of Our Energy

Vorschau

23



3. ‘Our Energy’ campaign

Two-day Campaign 22-23 June 2019

Wollen Sie erfahren wie es ware,
zu Hause Strom aus Solar-PV zu haben?

Testen Sie die Our Energy App vom 23. Juni - 6. Juli 2019!

Umfrage Installieren der App Los geht's

b o - . e
E 2
& oo || c2seErze  cueFeze | ceueFize | K
.? il ;o (] gﬁ i
;* ; RRRI
20.09.2019

IMG Stiftung Phase 2
The Our Energy Challenge
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Our Energy in the news

20.09.2019

Wer mochte

.
Stromnutzung optimie

imTest

Besitzer von Eigenheimen, die ge-
mit anderen

- timem eine

PV-Gemeinschaftsan-
lage errichten wollen, sind zur Tei-

Wer seine Stromkosten Smart-
senken, die eigene Photo- oder PC. Allerdings
voltaik-Anl

; 23. Juni. Dann startet die Test
nutzen will oder, phase. Wer am Testiauf der ADp
eine PV-Anlage plant, fir ist ngels
den gibts demnachst den, am Samstag. 22. Juni,

Mitg. Das ETHEntwicklerteam (Staumauer) zu kommen. Dort wird
sucht derzeit EKZKunden (Mieter, das ETHEntwicklerteam mit Infor-
Hausbesizer), Betreiber von beste- mationsstanden  prasent  sein:
henden oder geplanten Photovol «Kommen Sie vorbel, lassen Sie
talkanlagen und einfach am Thema  sich personiich dber die App infor-
Interessierte, die die App «Our-  mieren, erfatven Sie viel Nitziches
Energy» ausprobieren und an ihrer ummu&;
wol

und
len. die App aus, sagt ETH-Doktorandin
Intelligente Stromnutzung: Die Testphase lduft vom 23. Juni
Wit mgssen Sirom sparen und  bis 6. usi 2019, Die App it attak:
~ tiv gestaltet, selbsterkldrend und

einfach 2u bedienen. Finf
Tag braucht man
und Analy-

nahme am ge

Sie kdnnen die dort gewonnen Er-
kenntnisse in die Planung ihrer An-
lage mit einfliessen lassen. Denn
sinmvoll sind PV-Anlagen vor allem,
wenn der selbsterzeugte Strom
auch selbst genutzt wird.

Ablauf der Testphase

1. Kommen Sie am 22. Juni Zum
ETHStand auf dem Migros-Park:
platz (9.30 bis 16 Uhr) oder am 23.
Weekend

spielerisch vom 23.
Juni bis 6. Juli 2019 taglich die Uhr-
- zeit, Daver und Haufigheit

der Be-

nmwnmm :

SRR SIELMRMTEIII RS EREOAEYS

3. ‘Our Energy’ campaign

251012019« e 9 Sete 7

WEEKEND AM SEE

Eunterog sl irdese el Rader dn. i Sassnbendze wusen auch mobdan Temgo 30 emert.

IMG Stiftung Phase 2
The Our Energy Challenge
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a. Updated experimental Set-up
b. Participation summary
c. Summary of findings

d. Novelty

20.09.2019

IMG Stiftung Phase 2
The Our Energy Challenge

““v\'.‘“““

4. Full Implementation

| A | vy WUV”%

Qur Energy

26



1. Pilot study and evaluation

2. Final version of ‘Our Energy’

Updated Experimental set-up

3. ‘Our Energy’ campaign 4. Full Implementation

Week 1 objective: Baseline actual energy

1

Nehmen Sie an
der Umfrage teil

www.esurveycreator.
com/s/OurEnergy

20.09.2019

consumption

2

Installieren Sie
die App

Automatische
Weiterleitung zum
Apple Store oder
Google Play nach der
Umfrage.

Woche 1 Woche 2
Erfassen Sie lhren Optimieren Sie die
aktuellen Eigennutzung lhres
Stromverbrauch. fiktiven

Solarstroms.

IMG Stiftung Phase 2
The Our Energy Challenge

T30 s 6

Testen Sie die App vom 23. Juni - 6. Juli!

Nehmen Sieander Gewinnspiel!

2. Umfrage teil
Berichten Sie uns Nach zweiwdchiger
von lhren Teilnahme am Testlauf
Erfahrungen! und an den Umfragen

nehmen Sie
automatisch am
Gewinnspiel teil.

27



4. Full Implementation

Participation summary

e 61 pre_survey's - Daily participation for two-week study
e 24 post-participation survey’s
completed ”
S1s
e 87 App downloads 13
e 51 App users (with appliance g0
data input for 1 or more days) SI I I I I I I I I I I I I I
° 'y a B 3 S 5 2 2 3 = S 3 3 8 ; s
s £ £ £ s 5 5 £ 5 2 2 32 2 = 3 3
20.09.2019 IMG Stiftung Phase 2

The Our Energy Challenge



Summary of findings

1.0

o o o
H [e)] (o]

Self-consumption ratio

o
N

0.0

20.09.2019

Average hourly self-consumption per day for all 51 participants

7] N

I

Jun-23

\

Jun-24

Jun-25 Jun-26 Jun-27

I

Jun-28 Jun-29 Jun-30 Jul-01 Jul-02 Jul-03
date K /

J\

4. Full Implementation

Jul-04

Jul-05

Jul-06

|

Week 1: Baseline period

Week 2: Objective to increase Self-consumption

IMG Stiftung Phase 2
The Our Energy Challenge
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4. Full Implementation

o L]
S u m m a ry Of fl n d I n gS Hourly electricity demand by appliance use-type for participant:xLdzZSUMfC9mb9lHomeDz
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IMG Stiftung Phase 2
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1. Pilot Study and evaluation 2. Final version of ‘Our Energy’

Summary of findings

Pre-participation survey results:

13% 89%

19%

Average quiz
score

Have access Bills every 2-6
To PV months

Access to PV Access to Energy literacy
electricity data

490 28%

16% 23%

No resources conserve
wasting electricity

In community In individual
systems systems

3. Our Energy campaign

64

Have shared
facilities

Shared facilities

18%

Direct access
to PV

Likelihood to invest in PV Environmental awareness

20.09.2019 IMG Stiftung Phase 2
The Our Energy Challenge

4. Full Implementation

Post-participation survey results:

Household electricity consumption

Time-of-use of electricity

44% Load-shifiting

Reported learning effects

31



4. Full Implementation

Novelty: Testability of solar PV systems was not previously available

Reasons for participating in the two-week study

| am considering installing Solar PV at home: 5 (23.8%)

‘I

[ | am curious to test the daily experience of having a Solar PV system: 10 (47.6%)

| want to compare my actual PV system and energy consumption to the app: 2 (9.5%)
| know other's who also participated: 8 (38.1%)

| wanted to support a research project at ETH: 15 (71.4%)

| have a chance to win a prize: 5 (23.8%)

| didn't use the App, | just downloaded it to check it out: 1 (4.8%)

Other: 3 (14.3%)

o
o
—_
(=]
-
(&)

IMG Stiftung Phase 2

30.04.2019
The Our Energy Challenge
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'|' Conclusions and future work

g For research? ﬁ For market?

- Adapt the app for case study areas that already have « Automatic input of data / connection with real electricity
Solar PV systems consumption
« Study the effects of community for behaviour of users » Possibility to remotely control appliances using the app

who already have solar PV
« Provide PV sizing options for the users to choose & test
« Simulate how users can share/sell the excess electricity anytime
from their system to neighbors in their community
 Include weather forecasting to inform users when and
- Study the preferences of different user categories what to shift

- Include energy storage scenarios « Share control of a household between the same
household users

IMG Stiftung Phase 2
The Our Energy Challenge

30.04.2019 33



®, Additional outcomes

1. CISBAT paper + poster
2. Energy Informatics - App demo

3. Book (Torsten)

IMG Stiftung Phase 2

20.09.2019
The Our Energy Challenge
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1. CISBAT paper + poster 2. Energy Informatics - App demo

®, Additional outcomes

* Published paper in Energy Procedia
conference proceedings

* Theme: Human and building interaction

INTERNATIONAL CONFERENCE

Climate Resilient Cities
‘lN ”||| m Energy Efficiency & Renewables in the Digital Era
Il || ” ’\ N 4-6 SEPTEMBER 2019 EPFL
CISBAT2019 LAUSANNE SWITZERLAND

IMG Stiftung Phase 2

20.09.2019
The Our Energy Challenge

3. Book (Torsten)

ETHzirich 1A= sl

Pilot study of ‘Our Energy’, an app designed to facilitate
self-consumption of community solar photovoltaic systems

Danielle Griego'?, Natasha Catunda’, Gerhard Schmitt'.
‘Chair of Information Architecture, ETH Zurich. 2Chair of Architecture and Building Systems, ETH Zurich.

1 Objective 2 Methodology 3 Pilot Study Results

Community based social Data Analysis j: 0 q
marketing appro: nm . ,\

Evaluate if the
community context
positively influences the

e

Post-Participation Survey results

4 Conclusions

rsion of the app and focus on the learning effect of

losc-hiti gl al parﬂclpa nts. Al par i \pa nts are given the sametasks(ondsvelop abaseline energy
consumption the second
week.
« Future work includes developing a clear cor emoicommu'y nd testing the set up with place-based
communities where participants have a pre- T

o)
o

ot s 45
® s
Clothes dryer

moeoo

2 J

......

References: 1. D. 3 marketing. New society publishers, 2011. Sponsors: IMG Stiftung. Collaborators: David Dal Busco.
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2. Energy Informatics - App demo

®, Additional outcomes

* Demo presentation of the App

* Information and communication
technologies in the energy domain the
German-Austrian-Swiss region and its
neighboring countries (DACH+)

Energy Informatics 2019

The 8th DACH+ Conference on Energy Informatics, Salzburg, Austria, September 26-27, 2019

@  nsout
e ot

e S k =

SUBMISSION REGISTRATION PROGRAM VENUE & TRAVEL ORGANIZERS

20.09.2019

Our Energy

ETHziirich

Simulation app to experience solar electricity:

Electric demand from the grid and
supply from solar-PV, categorized by

. peak and off-peak hours. 9
® 1035AM o o "
) o -
Dishwasher on
0 -
2
20
“ fomo ek oMok Exesiv
o MCAR L e comm o consumy o producto
©® 10:55AM o w0 2o w0 uw o

Time of day Usage of the solar PV
Clothes dryer 4 (total self-
o ' consumption)
W

o —
iSwsscon & T Coms| || [wsween = £ m] | | [ween e 2 s | [rem—= = wwm) || [ O s
x Your Diary 0 1] = Your Statistics 0 I [x Your Statistics o x Your Statistics 0 X Ranking (i)

08:30AM June ‘ Summary of your PV production ‘ vvvvvvvvvv
Stove/oven N 0 e @ a @ @ g >
Mon Tue Wed Thu Fri Sat Sun Daily electricity overview
Puce Crab
Duration: Electicty:

® i 2 (= ) 2 =] (@) 8 B (@) 2 B W
| /\ { | N\ | | /\ ‘ /‘\ /\ |
T \ '\ SR S/
Appliances diary Statistics graph Statistics legend Self-consumption visualization Ranking
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3. Book (Torsten)

®, Additional outcomes

Die Demokratisierung der Schweizer Stromversorgung: Die Sihlseeregion als
Pionier und Beispielgeber

Kapitel:
1. Alpen-Traum 10. ,OurEnergy” — ein ETH-Projekt als Innovationstreiber:
2. Grossrisiken in der Stromversorgung * Masterarbeit Natasha: Soziologische Aspekte kiinftiger Energiepolitik
3. Vorteil Senegal * Pilot-Study Danielle: «Pilot study of ‘Our Energy’, an app designed to
4. Risikofaktor Energiewende facilitate self consumption of community solar photovoltaic systems »
= Bl et e e 2 11. Die Dezentralisierung der Stromproduktion und der zellulare Ansatz
- craf c (,Energiezellen, Microgrids, dezentrale Balancegruppen, etc.) zur

» BUIEE LSS Erhohung der Versorgungssicherheit
7. Braunes Gold — Exzessive Holz- und Torfgewinnung 12. Prognosen zur kiinftigen Stromversorgung
8. Blaues Gliick — Der Sihlsee
9. Birgerlicher Widerstand gegen Konzessionare + Politik —

Vorstellung der diversen Initiativen und Energie-Projekte

IMG Stiftung Phase 2
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Thank you for your
attention!

IMG Stiftung Phase 2
The Our Energy Challenge

Our Energy

ETHzurich
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Pilot study and evaluation

Calculations framework o ,

Electricity Display weathe
equations Onditio

Weather

measurements

2 Temperature
Expected
. . @ App Store all 4G 16:56 Jom )
r SOIar Rad|at|0n SOIar Rad|at|0n Dashboard »
1

Display PV
. > 0.8
P ro d u Ct on Share of community solar generation

e Rttt

Simulation with
clear sky model

geometry

b 4
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Pilot study and evaluation

Community x individual versions (PILOT)

20.09.2019

Slide 2 of
Initial slides

Household

panel PV panel

Ranking

L e 656

O

ETHzurich

H Welcome to your daily energy
Community primbny
Our game to maximize electricity use
with on-site electricity generated from
our new community solar PV system,
| ”3e
Individual

RALI Lol R

Gid
K
Points

TN @A w40 s Ten

< Dashboard | x My ranking

No ranking
available
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Pilot study and evaluation

Survey learnings

Users were more interested in not wasting resources

There is a slightly more interest in sharing a PV system

Ina community

20.09.2019

IMG Stiftung Phase 2
The Our Energy Challenge

To conserve electricity at home

2 3 4 5 6 7

To not waste resources

That your electricity is supplied by
renewable energy sources

That your home is directly connected to a
PV system

s
E(
|
|

Figure 3.1 - Student’s answers from the question of how important are each
of these statements. Answers ranges from 1 (extremely important) to 7 (ex-
tremely unimportant). Orange circle shows the arithmetic average and the

grey area shows the standard deviation.

1

Act environmentally responsible, even
if it is associated with higher costs and
efforts

Would invest in your own roof-top PV
system

2 3 4 5 6 7

Join a community-scale PV system

9

Install smart meters in your home to
monitor energy consumption

=

Figure 3.2 - Student’s answers from the question of how likely are that
users behave according to each of these statements. Answers ranges from
1 (extremely important) to 7 (extremely unimportant]. Orange circle shows
the arithmetic averaae and the arey area shows the standard deviation.
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Pilot study and evaluation

Accuracy of clear sky weather file The accuracy of output simulation values

when compared with input values.

Normal distribution of errors

0.02 Weather file Mean Absolute Error
« Historical, u=-0.72, 0=3.59
- - Ineichen 1, u=-7.74, 0=25.86 Historical 0.6 %
Ineichen 2, u=-8.05, 0=12.45
& * Ineichen 3, u=-0.83, 6=22.90 Ineichen 1 11.9%
E 0.06 + Ineichen 4, u=-1.10, 0=5.24
- Ineichen 2 6.7%
0.03
Ineichen 3 7.6%
000 = i : NN FO
-50.00 -42.15 -34.29 -26.44 -18.59 -10.73 -2.88 4.98 12.83 20.68 2854 36.39 4424 Ineichen 4 34%

Standard deviation of the error in W/m2
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Pilot study and evaluation

Cloud scheme

Classification of cloud cover from sunshine duration from [68] and adaptation for
the Our Energy app.

Cloud scheme utilized in

Cloud classification from (REF)
Our Energy app

Sunshine Sunshine

Code Description Duration duration Description Icon
Type CC Clear, cloudless 93-95% N

& , i 8-10  Sunny -@®-
Type QC Quasi clear, non-homogeneous 70-95% 7t
Type CD Cloudy, dynamic 40-75% : NP

YP y, ay 0 4.7 Partially N
Type CN Cloudy, non-homogeneous 0-45% cloudy .
Type OQ Overcast, quasi-homogeneous  0-20%

P X : " 03 cloudy 4

Type OH Overcast, homogeneous 0%




Pilot study and evaluation

Enhance list of available appliances

Add multiple entries feature for appliances
Extra graphs

Something fun

Summary of set appliances

References

30.04.2019

IMG Stiftung Phase 2
The Our Energy Challenge

Table 3.2 - Students suggestions.

Appliances

Points

Notifications

PV screen

Others

Suggestion description Applicability Usefulness ?::r:,:

Include additional devices or pos- PA

sibility to include own appliance. PR Yes

Add power rating description.

Include appliances categories. PA PR No

Adju_st a‘ppllances tag names vi- AP PR No

sualization.

Possibility of editing appliances’

information after a day passed. NA ND No

Add a feature that make it possi-

ble to use the previous day as a NA DE No

template for the next day.

Add something fun to show PA DE No

achievements (Ex. Hive growing).

Show a summary of all the points PA PR Yes

in a graph.

Add a time limit for the ranking.

Restart ranking when time cross AP PR No

the time limit.

Add reminders to enter the appli- PA DE Yes

ances according to ideal behavior.

Add tips according to the time of

the day. PA DE Yes

Add daily reminders. AP PR No

Add graphical representation of

the daily incident solar radiation. AP PR Yes

Add information of where the data AP PR No

came from.

Language picker within the app. PA DE No

Allow users to interact with other

users in the community setting. PA PR Yes

Share and compare results also.

Summary of the set up appli- AP DE Yes

ances.

Possibility of choosing their own

avatar. NA DE No
44



Full Implementation

Hourly overview for two-week study

® Users
15
Tuesday, 25 June 2019 18:00
10 = Users: 13
5
22 Jun 23 Jun 24 Jun 25 Jun 26 Jun 27 Jun 28 Jun 29 Jun 30 Jun 1Jul 2 Jul 3 Jul 4 Jul 5 Jul

Users Sessions Screen Views Screens / Session
87 615 6,912 11.24

Avg. Session Duration

00:04:37
LuLuL.Lu.u.n__a._.....___.

% New Sessions

12.03%
IR Dy Ll

IMG Stiftung Phase 2
The Our Energy Challenge

30.04.2019

6 Jul 7 Jul 8 Jul
M Returning Users M New Users

..Llu“huxhlk A..AA 1]‘..11 L“.‘...AM AAA‘.

9 Jul
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Full Implementation

Daily notifications

92% ()

ull Swisscom

Notification

1o \VAD A\ Show less X

OUR ENERGY Sun 18:00

Congratulations, you have completed the 2-
week challenge! You will receive an email with
the final survey tomorrow!

OUR ENERGY Sat 17:30

Only 2 more days to go! How much better is
your self-consumption and savings overall this
week compared to last?

[ T

OUR ENERGY Fri 19:00

Your ranking is updated every night at mid

Have you start

30.04.2019

Date

English Notification

German Notification

Type

Mon 24-Jun-19

Welcome to Week-1! Add the appliances you actually use at home this
week. Check your savings. Have fun!

Willkommen in Woche 1! Figen Sie die Gerate hinzu, die Sie diese
Woche zu Hause verwenden. Schauen Sie sich lhre Ersparnisse an. Viel
Spass!

Informative

Tues 25-Jun-19

It's not too late to participate, start logging your data today!

Es ist noch nicht zu spat, um teilzunehmen, beginnen Sie noch heute
mit der Erfassung Ihrer Daten!

Reminder/ Incentive

Wed 26-Jun-19

Have you noticed that you cannot enter past data? Make sure to play each

Haben Sie bemerkt, dass Sie vergangene Daten nicht in Ihr Gerate-

Informative/

day! Tagebuch eintragen kénnen? Versuchen Sie, jeden Tag zu spielen! Reminder
Thurs 27-Jun-19 Households with solar-PV typically have a self-consumption around 30%, Haushalte mit Solar-PV haben in der Regel einen Eigenverbrauch von | Informative
what is yours so far? rund 30%. Was ist lhrer bisher?
Fri 28-Jun-19 Only 3 more days to record your actual appliance usage, keep it up! Nur noch 3Tage, um lhren tatsachlichen Gerateverbrauch zu erfassen, | Informative/
weiter so! Incentive
Sat 29-Jun-19 Notice anything new or interesting while keeping a daily appliance diary? Haben Sie bei der taglichen Geratetagebuchfilhrung etwas Neues oder | Incentive

Interessantes bemerkt?

Sun 30-Jun-19

Today is the last day in week-1! Great job! What was your average self-

Heute ist der letzte Tag in Woche 1! Prima! Wie hoch war lhr

Informative /

consumption and savings from PV? durchschnittlicher Eigenverbrauch und Ihre Einsparungen durch Solar- | incentive
PV?
Mon 1-Jul-19 Today is the start of Week-2! Now try different options to maximize your Heute ist der Anfang der Woche 2! Probieren Sie nun verschiedene Informative
electricity from solar PV. Maglichkeiten aus, um Ihren Strom aus der Solar-PV zu maximieren.
Tues 2-Jul-19 What is your goal this week? How much can you improve your self- Was ist Ihr Ziel diese Woche? Wie viel kénnen Sie lhren Eigenverbrauch | Incentive
consumption and savings from solar PV? und Ihre Einsparungen durch Solar-PV verbessern?
Wed 3-Jul-19 Have you tried matching your ‘shiftable’ appliances with available solar Haben Sie diese Woche versucht, die flexibel' Gerdte mit verfigbarem | Informative
electricity this week? Solarstrom zu kombinieren?
Thurs 4-Jul-19 Accidentally forget to play? No problem, start again today! Haben Sie versehentlich vergessen, zu spielen? Kein Problem, fangen | Reminder
Sie noch heute wieder an!
Fri 5-Jul-19 Your ranking is updated every night at midnight! Have you started to lhr Ranking wird jede Nacht um Mitternacht aktualisiert! Haben Sie Reminder/
improve? angefangen, sich zu verbessern? Informative
Sat 6-Jul-19 Only 2 more days to go! How much better is your self-consumption and Nur noch 2 Tage bis zum Ziel! Wie viel besser ist lhr Eigenverbrauch Reminder
savings overall this week compared to last? und lhre Einsparungen insgesamt diese Woche im Vergleich zur
letzten?
Sun 7-July-19 Congratulations, you have completed the 2-week challenge! You will receive | Herzlichen Glickwunsch, Sie haben die 2-wochige Testphase Informative

an email with the final survey tomorrow!

abgeschlossen! Sie erhalten morgen eine E-Mail mit der letzten
Umfrage!

IMG Stiftung Phase 2
The Our Energy Challenge
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Participation summary

Rate of participation per individual during the two week study
W days_participated

=
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Participan? sample size 51
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Full Implementation

Energy literacy quiz results: 79% correct

Energy literacy quiz
60

50
) ‘ l
0
Q4 Q5 Q6 Q7

Q1 Q2 Q3

Frequency
[OY) Iy
o o

N
o

Question

IMG Stiftung Phase 2
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B correct
B incorrect
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Boxplot on a Normal Distribution

IQR
Q1 - 1.5%IQR Q3 + 1.5*%IQR
@ I..
Median
—-40 —'30 —'20 —ia 0'0 1'0 2'0 3'0 40
-2.6980 — -0.67450 — 0.67450 2.6980

0.40
> 0.35 1
b~
w0 .
b 0.30
(]
0O 0.251
>
= 0.201
% 0.15 1
Q
© 0.10-
o

0.051 0.35% 0.35%

0.00

—-40 -30 -20 -1lo 0o lo 20 30 40

Comparison of a boxplot of a nearly normal distribution and a probability density function (pdf) for a
normal distribution
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