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Energy monitoring and analysis 1T Challenge?
A Building management system - Enterprise system from
I Honeywell
I Siemens
I Schneider
A Distributed data i1 ventilation, heat energy, water, electricity, light
Therefore:
A Aggregating data from different sources
Relevant for
A For SME (small and medium scale enterprises)
I Cost for integration
I Data is not available for free
A Saving potentials? 10 i 15 % by Energy Management[1]
[1]: Energy Efficiency in Industries, 2015 ISBN 978 -87-93180 -07-9
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Energy management for SME - Industry
A Energy Management Standard 1ISO50001 (global)
Data analysis rain awareness by data visualisation
Fizure |. Cyclic approach of an energy management system
aiming at continued improyemenes,
Industries, 2015 ISBN 978  -87-93180 -07-9
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Relevance of open data sets

A Small scale enterprise for energy management

A Education i statistic, big data, deep learning, adaptive control
A Research

A Energy control and monitoring tool

A Conceive design and operate projects (CDIO)

A Projects together with the small scale industry
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Cost effective sensor solution

example Campus Ballerup

AParking smart light - 40 lamps

A electrical meters i 6 sub -meters

A Weather data from weather station -1

A Indoor climate meters  -10 meters

A Heat energy data in excel and other data from the CTS system
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Electrical Meter

6 el -meters based in campus basement

T

cmns?

—COOPERATION
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Old electromechanical el -meter :
Model : Danubia

Power Supply: Three phase

Ref voltage :  3x230/400 V
Current spec : 100/5A

Nom. Freq. : S0Hz
IMP./KWH.: 0.08333333333

Smart Campus Platform
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Electrical Meter

6 el -meters based in campus basement

Field 1 Chart xX S -

S0.31 el.meter 1 — 400VAC

Energy 400VAC [kwWh]:2.91666648
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Pulses from el -meter :

IMP./KWH.: 0.08333333333
0.833333333kWh)
Sampling time: 3 min

For energy of 2.91666648 kWh
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Weather station @

Ballerup Campus

Live example:
TAAVG1M

Reported Parameter : Dry bulb temperature
Unit: °C

Statistic: Average

Period: 1 min

Interval: 10 s

Period refresh value TAAVG1M: 3min.

Model: Vaisala AWS310

Data available:

http://130.226.195.252:3000/channels/15

DTU Diplom, Danmarks Tekniske Universitet Smart Campus Platform


http://130.226.195.252:3000/channels/15

i

Campus Ballerup Monday 4 t Dec 2017
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Parking light

Field 1 Chart

Iys13
150
100
et
= 50
0
=50
23. Now 24 Now 25. Now 26, Now 27. Mow
Date

Thing5peak_-com

FHeld 3 Chart

Iys13
150
100 r— .
T so
0
-5
12:00 18:00 27. Mowv 0600
Dare

Thing5peak.com

10 DTU Diplom, Danmarks Tekniske Universitet

s

Field 2 Chart
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Data -analyses and learning

A Graphical presentations of data in Zeppelin notebook
A Analysis of data and learning from data

A lot of interpreters
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Web -interface

’/..‘\’ RESSOURCESTYRING FORSIDE DATAKILDER ZEPPELIN SWAGGER
Ng__N?

Ressourcestyring - link to the system
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Weather data
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Zeppelin notebook

,a Zeppe:lin Notebook - Job Search your Notes

Welcome to Zeppelin!

Zeppelin is web-based notebook that enables interactive data analytics.
You can make beautiful data-driven, interactive, collaborative document with SQL, code and even morel

Notebook & Help
X, Import note Get started with Zeppelin documentation
£l create new note Community
Q Filter Please feel free to help us to improve Zeppelin,

b data_energy in R Any contribution are welcomel

v Energy_meter

b ex_spark &F Mailing list
B mysql test A Issues tracking
3 ©) cithub

B MYsglTest1

B python_el-energy

(v R_time_serie_heat_energy
O tables

 Test

O tewst1

B user1

o Zeppelin Tutorial

i Trash

http://  130.226.195.251:8080
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Tables in the MYSQL

%sql

use Mainj;
SELECT

Query executed

=i
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Main.ic_sensor;

successfully. Affected rows

L8 [ (e =

name
Maskinvaerksted
Stort Auditorie
Prototypelab

S2.44 Laerervasrelset

Smart City Lab

a

location
G1.53
M1.280
R1.12
S2.44

Parkingsplads ved parabpl
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boxid
99cci14a-0822adic2714
bAT7ECcE45-0822adfeddef
48bb3546-0822adicE58
147bc863

83823320

sensor_user_id
12
12
12
19

18
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