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Frequent data from smart meters creates proven value kamstrup
You cannot optimise what you do not meassure!
“Real time”
“Near time” il
Hourly
Creating
- additional
Monthly Improved and efficient value

utility operations
Yearly and increased end-user engagement

Data for billi .
ata for billing purposes "~ Meter-to-Cash
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The world’s leading supplier
of intelligent energy and

water metering solutions




Examples from
Danish District Heating

“Turning data into knowledge
and actions”



Example 1

"Optimising building
performance and
end-user behaviour”



A Copenhagen example kamstrup
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A Copenhagen example

kamstrup

Valg miler Valg periode:
! , E Dape Maneder A
Valg enhed: Malemr: Milertype:

m m c F3 Fjernvarme

Fjernvarmeforbrug - MWh

"
w

01 04 05 06 07 08 11 12 13 14 15 18 19 20 21 22 25 26 27

valg dato: |
00 1032013-31032013 [ 1

Budget Forventet forbrug Forbrug

Total 1968 2406 3276
Prognose 1948 2408 3276
kWh/m* 1968 2406 3276

@ Budget @ Forventet forbrug @ Fordrug
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Example 2

"ldentifying losses in the
distribution network”
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q m CITY OF
AARHUS

AffaldVarme Aarhus
Denmark

“Daily water loss reduced by 100m3”

“Better interaction with end-users”

“Strong focus on utilizing data in the daily operation”




Example 3

"Better customer service
and new energy services”



Engage with your end-users

Thu11/

35

dler 9376545
O % .l % 09:46

# Download on the

¢ App Store

|
/ > Google play

& Ay| Electricity meter

o .| Water meter

- G .l Central heating

Temperature, in
,’ O<  Temperature, return

Volume usage



g T EEE
€5 B et
@) Duckburg Utility % Settings ¥ | @ Help ¥ | § Logout

Your houses Hourly ~ Daily ~ Monthly | Yearly Heat, energy usage - 2014 - Central heating
= = 1313 Webfoat Walk |
[ f#m The Garage J .L Select year
g LT T apig [
=1 £ Tl No Service & 12:18 7 % 98 % MM — No Service = 12:18 7 % 98 % M —— eecco TELIA T 11:26

7 3i 100 % . :I
- The H Central heati Vv al
e House entral heatin armemaler
& 9 m—

Your consumption tendency —! Hourly  Daily Monthly Yearly — Hourly = Daily Monthly Yearly -yge a0 @

Heat, usage Tue 24/05/16  Wed 25/05/16 | Méy 2016 VD[:
On 1 meter

£ Diff. temp. Wed 18 £ Diff. temp.
= (v} 35.62C 35.62C

Thu 19
S, Fri 20

h(\k." Central heating Sat 21

Units

::O.?‘: Temperature, forward Sun 22

Q% Temperature, return Mon 23
2O.%, Volume usage Tue 24

Wed 25 rt layout
values

Thii 2R

14 35 14 35 46 °C

@ . - ﬁ @ . - ﬁ idby usage

year

Bl @verage

MNovember . : ; ; : : : ; | @ Diff. temperature
{3 Difierential temperature: 36,7 °C [l Degree days adj.

December

20  <Footer> an <0D Mon’MYYﬁ

0 300 600 800 1.200 1.500 1.800 2100 l.-'-]ﬂﬂ 2700 3.000 3.300




eButler

21

Graphical overview of
consumption

Set up own text message
or email notifications

Analyze and identify
errors

Benchmark with other
consumers

kamstrup




Example 4

"Energy performance
of buildings”



A buildings energy performance

“categorize the heat
consumption to focus on
a buildings performance”

Heating consumption

Hot water
consumption

kamstrup

Building
characteristics
(size, insulation, sun)

End-user behavior
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Meter data from Kamstrup heat meters...
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...combined with weather data from the
Danish Metrological Institute...

S



Energy balance for a building kamstrup

IN : Qheating + Qelectricity + Qhumans + qun T Qsecondary—heating

O UT : chermal—conduction + Qconvection + Qhot—water

4

Qheating - = (Qelectricity + Qhumans + qun + Qsecondary—heating)

+ chermal—conduction + Qco nvection + Qh ot—water

Qheating — chermal—conduction+ Qconvection ~ Nsun +constant

26



Calculating the thermal conductance kamstrup

Qi = bo _bl 'Tai _bz 'Ta(i—l) — gA- Ri + (Ti _Tai)'bc 'WAi

Input variables Output parameters

b, : Everything constant

Q. : Heat consumption
b, +b, =UA: Thermal conductance
T, : Temperatur

A :Sun dependenc
R. :Radiation from thesun g P y

_ _ b, : Wind dependency
WA, : Avg. wind amplitude L
T, : Fictional indoor temperature




Yearly consumption for a single family house

kamstrup
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Weather input
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Thermal conduction study — without building codes kamstrup

Good

Bad




Thermal conduction study — compared with similar kamstrup

Good — compared to similar

Neutral

Bad — compared to similar
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Grouping buildings for comparisons

kamstrup
Distribution of normalized thermal conductance
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Ssumming up...

kamstrup

e Great opportunities for low temperature district heating
— in both new and existing systems

“ﬁaf,,« * Also a lot of challenges to make district heating green, .
i energy efficient and economically attractive '

» At Kamstrup, we believe that data plays a key role
in the digital future of district heating
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Think forward!

Steen Schelle Jensen
Head of Product Management, Heat/Cooling Solutions

ssj@kamstrup.com
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