.y

OPEN ENEREY DAYS, Afhus ;\32&sep

4\% \.

‘Digitalt LTP- vaerkmj

Albertslund overgar til 4. generations-fiernvarme i 2025

. Varmekilderne skal herefter komme fra vedvarende energi som
sol, varmepumper og geotermi = LAVTEMPERATUR(LT)KILDER

Bygningerne skal derfor vaere LT-parate, dvs. efterisolerede og
med velegnede (store) varmeflader, nar der saenkes til 60 grader

DERFOR behgver boligejerne et nemt digitalt redskab til at se
om netop deres bygning er parat - og hvad de kan/skal ggre
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28.000 borgere

40 % ejer- og andelsboliger

Hillerpd

Mellem- og lavindkomst

Fjernvarme 70-90° S
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Hvad betyder lavtemperatur (LT) for husene?

e Status: En del =ldre bygninger vil fa et vist investeringsbehov for
at blive lavtemperaturparate (LTP)

e Arsager: udeblevet energirenovering, borttagning af radiatorer
samt spareprojekterede 80’er-bygninger

e Gode muligheder for LTP-tiltag: bade prisbillige
minimumslgsninger og lgsninger, der samtidig indfrier faelles
energisparemal

e DET MANGLER! : Borgerne behgver et redskab for at planlaegge
rigtigt (og skonomisk fornuftigt) i netop deres bygning

@ Albertslund Kommune @
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Skal gares for at vaere LTP:



Energiruder | eksisterende
- eller nye energivinduer *%
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eller udvendig indpakning af kolde
5 bétongavle
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2-lags LT-radiator med 3-lags LT-radiator med
konvektorer konvektorer

Importerede
' kompakte LT-radiatorer
med blaeserboost




4'
Retrofit-bleesere = fordobler varmeeffekten
fra alm. tynde 60’er radiatorer

Albertslund Kommune



Virkemidler til LTP

Efterisolering

Ombyggede varmeanlaeg

Minusser

® Dyr

e Tilbagebetalingstid

e Kan kraeve
nabosamarbejde (tage)

® Sparer ikke pa varmen

® Giver ikke pget komfort i
en kold bolig

e Fylder, stgjer, bruger el,
kraever renggring

Plusser

® Det vi gerne vil i
kommunen+DK+EU =
nedseaette energiforbruget
e God langtidsinvestering
e Kan kombineres med
andet vedligehold

® Relativt billigt

® Hurtigt og nemt

e Impgdekommer andels-
og ejerboliger med lille
gkonomi

e Kan imgdekomme
afkglingskrav

e Overgangsl@sning

@ Albertslund Kommune

@



Data til radighed til
problemlgsning:

G/F omrader

Alder
Boligstarrelser
Husstandsindkomst
Uddannelse
Fraflyttere / tilflyttere
Ikke etniske danskere

Grgnt regnskab:

Excel

s &
GeolJSON

- Arlige gennemsnitlige forbrug
med data omradevis

- Arligt forbrug data pr. hus,

2011 tll 2015 ALBERTSLUND
Vejrdata E\‘? FORSYNING
- Manedlige forbrugsdata fra fire
konkrete parcelhuse
Andre kilder:

ot et

Albertslund Kommune
m Kortservice

Albertslund Kommune @




[ Temperature selection:

Detalled selection
Heat output from] 100[w up o

Height from: 255w h up to

Hjeelpeveerktgjer s

Type 10 Type 20 Type 30
Length Height [mm] Length Height [mm] Length Height [mm]

[mm] | 255 355 455 555 ess  ®s5 | [mm) 255 355 455 555 655 955 | (mm) | 255 355 455  s55 655 655

200 0 28 35 2 ) &9 200 35 a7 59 72 84 15 | 200 56 69 86 73 84 118

300 31 3 53 6 73 03 [ se0 53 70 89 07 15 173 | s 83 04 130 w0 w7

400 a 57 ] 83 57 138 [ a00 £ £ 15 143 167 231 | 400 | 11 138 173 146 169 23

500 51 7 88 0 121 2 | so0 88 17 w8 178 208 29 | soo | 138 173 216 183 211 285

= = = 500 61 85 05 125 146 206 | 600 106 101 1758 .5 251 346 | 600 | 167 207 259 20 353 354

- 700 72 100 1235 146 170 241 [ 700 124 164 208 251 293 404 | 700 | 194 22 302 256 296 413

800 82 e 10 17 184 275 [ 800 161 188 237 286 335 462 | 800 | 22 27 35 23 33 47

500 52 128 15 188 218 309 [ 900 159 211 267 322 3% 519 | so0 | S0 s 38 330 380 531

. 1000 | 200 142 155 w9 2a3 341 | w000 177 235 297 358 218 577 | 1000 | 2758 346 432 366 422 500

100 | 13 157 193 230 267 378 | 1100 194 258 3% 394 460 635 | 1100 | 306 380 475 403 468 650

I I I l aS & rl I I O Varl I l e a e r 1200 | 123 1 20 20 291 413 | 1200 212 282 35 430 502 693 | 1200 [ 333 415 s18 439 507 709

1300 | 133 185 28 a1 316 447 | 1300 230 305 38 465 54 750 | 1300 | 381 49 s61 476 549 768

1400 | 243 199 265 22 30 am1 | 1400 247 38 415 501 586 808 | 1400 | 383 484 604 513 591 827

‘General Data
Add New Room
Floor Ceiling Length of External Walls Floor Windows Doors Heating Systems
Room Name Floor Level Height Height East West Height East West .
Area [m’] Type Morth [m] East [m] South [m] West [m] Type Type Morth [m] South [m] Type MNorth [m] South [m] Primary 2nd 3rd
[m] [m] [m] [m] [m] [m] [m]
Room 1]
Room 2|
Room 3
Room 4|
Room 5|
Room 6|
Room 7
Room B
Room 9|
Room 10|
Deletelast Room

Radiatorer

Temp. Tilfgrt varme nu Tilt@rt varme, 2025

- Tre eksempler pé. LTP cases ude/inde | | Varmetab HT 70/40° LT 60/35°
med rigtige huse fra Albertslund, 12/20 3512 3728 2728 o
men anonymiserede ‘ Komrort- ‘ ‘-12/ 22 | | -3802 | ‘ 3461 | | 2497 ‘

emp.

‘—5{20 ‘ ‘ - 2856 | | 3728 ‘ ‘ 2748 ‘

‘Narmal-
vinter’

‘—5{22 ‘ ‘ - 3147 | | 3461 ‘ ‘ 2497 ‘

‘ Eksist. efteriso eller sndr. varmeflader: Energirude og 200 mm loftisolering ‘

Albertslund Kommune

‘ Skal gares for at vaere LTP: | | Pris: ‘ =/




Hjeelp denne mand, der nu er enlig pensionist i et.parcelh
som i dag ikke er saerligt godt isoleret og stadig hK

de oprindelige tynde 60°er radiatorer til hgjtemperaturfjernvarme
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parat til

lavtemperatur!

Nikolaos Andreas Gkoufas  nikolaos.andreas.gkoufas@albertslund.dk
Christian Oxenvad christian.oxenvad@albertslund.dk

Albertslund Kommune vores by



mailto:nikolaos.andreas.gkoufas@albertslund.dk
mailto:christian.Oxenvad@albertslund.dk
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How can we optimise energy production and consumption of
the municipality through open data and new technology?

Open Energy Days Hackathon 2016, 23 Sep 2016



How can | optimise our energy production and consumption
most efficiently to meet cost and climate targets, and take
advantage of latest technologies in sustainable

heating, electricity and transport?

Director

Aarhus kommune

Kulturelle bygninger

Budget
frame-
work
Climate
targets

Arhus Kommune

meplejen — Kklarer opgaven

Strategy

CERESBYEN



portunities for new ideas

-—

The Danish Energy market —— Todays energy syste

Volatible price on power and gas
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There are many opportunities in new solutions
— and more to come

Network solutions

£33,

Network
optimisations

Optimise within |
cluster

Unit solutions


http://www.google.dk/url?url=http://www.fynsnaturvarme.dk/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjx8I-uuYHNAhXGJJoKHZeGDsoQwW4ILjAN&usg=AFQjCNFK9vr-cvEbb_Uk5jfd96K0v1nHbw
http://www.google.dk/url?url=http://www.fynsnaturvarme.dk/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjx8I-uuYHNAhXGJJoKHZeGDsoQwW4ILjAN&usg=AFQjCNFK9vr-cvEbb_Uk5jfd96K0v1nHbw

Expected outcome

* Develop a solution that overall addresses the
case question and thereby identify what
and where new energy solutions can
be beneficial

* Develop a solution that can cope with
open data

+ Develop a scala'ble solution that can
handle different sizes of municipalities

 Develop a squEion that can handle
complexity of network connections

and multiple energy soluti‘ons

& " L) 4 lA F AR



FREDERIKSBERG |3

KOMMUNE

Open Energy Days 2016

The Frederiksberg Case

\ \ \ Energy Advisor
‘-“. ‘-'L' '-‘L. Rasmus Rohlff

heroO3@frederiksberg.dk
2898 4380



mailto:hero03@frederiksberg.dk

The challenge

How can Frederiksberg transform raw data about water- and energy
consumption into ‘'nudging’. To motivate users into changing their habits
or to take immediate action, and thereby become more sustainable?




What?

* Users only react to immediate needs.

* E.g. No light => turn on light...but no need for turning the light
off, when leaving af room.

* Bills are now centralised so users don’t see costs or think
of consequences.

* We need to nudge the user back to energy efficient
behaviour.



Goals

* Good indoor climate
* CO2, temperature and relative humidity
* no wasteful consumption

* Happy users ©




How?

e Use data from building and energy meters to nudge
the users in the right direction.

* Some examples:
* Too high room temperature => turn down thermostat
* Too high humidity => open window (more ventilation)
e Too high CO2 => open window (more ventilation)

DEN ONDE INDEKLIMACIRKEL

* Too low CO2, too high energy consumption => close -7 ™~
window. N
* Too low CO2 and no ventilation => turn off light T l

* But how do we communicate it to the user?

Vi kan ikke
koncentrere 0s
\ /

Kilde: Alexandra Instituttet




Data

* Heat energy meter: water heat in and out of buildings

e BMS (Building Management system)*: CO2, ventilation and
temperature per room

e Optimal temperature and CO2 levels for work and learning
environments

* In danish: CTS=‘Central tilstandskontrol og styring’



Questions?

PS: If you choose our case, we can setup more
measurements as you require.

FREDERIKSBERG

KOMMUNE




OPEN ENERGY DAYS

Friday, September 23 2016

Thomas @dstergaard Jgrgensen
Head of Department, City of Odense
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behavioural change
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What do YOU know about your own consumption?

« How much water do you use daily?

« Could a more pedagogic presentation of data change consumption
and behavior?

« How? What works?

* Question: Per Rygaard mobile 5120 7843
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regionmidtjylland

Case presentation

22. september 2016



midt

regionmidtjylland

Case description

How can climate- and energy accounts
e made more visually "delicious" and
ne coupled with other data, to tell new
stories and show new opportunities, as
well as being easier to present to policy
and decision makers, and thereby
contribute to greater knowledge and
commitment?




midt

regionmidtjylland

Background

= Central Denmark Region and the 19 municipalities in
the region have since 2007 developed climate and
energy accounts every two years.

= Energy accounts uncovers the energy consumption of
each municipality, but also shows which sources the
energy comes from and whether it is renewable.

= The Energy accounts are used to follow developments
in the transition to renewable energy, to plan new
energy initiatives and investments and be used as
inspiration on how other Municipalities/Regions
performs.



midt

regionmidtjylland

Data
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Figure 6: Percentage of renewable energy in the municipalities in Central

Denmark Region
Source:http://www.rm.dk/siteassets/regional-udvikling/energi/strategisk-energiplanlagning/forside-
sep/slutrapport-midt-energistrategi-15august2015.pdf



http://www.rm.dk/siteassets/regional-udvikling/energi/strategisk-energiplanlagning/forside-sep/slutrapport-midt-energistrategi-15august2015.pdf

Data

midt

regionmidtjylland

Distribution
« Electricity

« District heating

Fuel

« Coal

« Oil

-  Wood
« Waste

« Wind

Energy
« Heat and power plant
« QOil burner

« @Gas burner
 Industrial boiler
- Car

End usage

Electricity consumption
Heat

Process energy
Transport




Case Aalborg Kommune

3 Aalborg
Kommune




Case questions

How do we maintain a lower energy consumption
amongst the citizens of Sulsted, using open data about
the town’s energy consumption?

""" Aalborg

*

=y Kommune



Background

* We know that it is not enough just to display data on
energy

« We know that economic it one factor, but not the only one

« We know that a key driver is that you care about the
environment - you want to make a difference.

« The hope is that the right communication can form the
basis for saving energy, and create lasting change

g Aalbor
Kommgne



Background - why do we care?

* We need to save energy - in 2050 we shall be free of all,
coal and gas. This applies throughout Denmark.

| Aalborg vil vi veere selvforsynende med vedvarende
energi.

« If we are to be self-sufficient, we need to reduce energy
consumption between 40 and 50%!

“““ A Aalborg
=y Kommune



