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CITIES software used
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CITIES Innovation Center
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Data Management and 
Cloud Based Solutions



Big Data value chain

Data Origins 
The Internet, sensors, 

machines, etc.

Data Collection 
Web log, sensor data, 

images/audio, RFID and 
videos, etc.

Data Storage 
Technologies 

supporting data storage

Analytics: 
Predictive analytics, 

patterns in data, 
decision making

Consumers: 
Business processes, 

humans, and 
applications

Sense Think Act
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CITIES software used
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Data Intelligent Temperature 
Optimization for DH Systems

(incl. load forecasting)
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Model components in load forecasting
Wall: Slow reaction on climate

Windows + ventilation: Fast reaction

Occupant behaviorl



 
Meeting with Fors. Helsingør Oct. 2017Meeting with Fors. Helsingør Oct. 2017

PRESS Load Forecast 
(Model principles)

Load forecast for time t+k, Pp(t+k), is written:

  Pp(t+k) = Fmur(Vejr(t+k)) + Fvv(Vejr(t+k) +

                  Far(Pp(t) - P(t)) + DP(t+k)

where

• Fmur, Fvv, Far and DP are semi-parametric functions 
(estimated by PRESS)

• Vejr(t+k) is weather input (measured + forecasts) for time t+k.

• P(t) is measured heat load for time t.
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PRESS Load Forecast 
(Example)
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Weather data and forecasts 

Optimize local weather 

forecast base on: 

• Local climate data

• Several MET forecasts
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MetFor performance 
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MetFor forecast example 
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Models and Controllers 
(Highly simplified!)
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Optimal set-point taking 
uncertainty into account

Brugertemperatur

                                                    
                                          Udetemperatur
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Supply temperature with/without 
data intelligent control
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Savings 
(Reduction of heat loss = 18.3 pct)
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Control of Temperatures in DH Systems

 Lesson learned:
Control using simulation 

of temperature gives 
up to 10 pct reduction 
of heat loss.

Control using data and 
predictions gives up 
to 20 pct. reduction of 
heat loss. 



Which approach to use?

Use simulation based control if:
● No access to data from the DH network
● Want an evaluation of new operational scenarios

Use prediction based control if:
● Access to network data online
● Want to used meteorological forecasts automatically
● Want to combine MET forecasts with local climate data
● Want automated update of models 
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Data Intelligent Temperature 
Optimization for DH Systems 

Able to take advantage of information in data
Self-calibrating models for the DH network
Shows where to upgrade the DH network
Fast (real time) calculations
Use DH net for peak shaving and storage 
Able to use online MET forecasts etc. 
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Data Int. Temp. Opt (v.4.0) 

Big Data Analytics – more specific:
Take advantage of (smart) meter 

readings
Use of all available MET forecast
Combination of MET forecasts with data 

from local climate stations
New grey-box models 
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For more information ...
See for instance

www.henrikmadsen.org 

                 www.smart-cities-centre.org
www.citiesinnovation.org

...or contact 
– Henrik Madsen (DTU Compute) 

hmad@dtu.dk

 

http://www.henrikmadsen.org/
http://www.smart-cities-centre.org/
http://www.citiesinnovation.org/
mailto:hmad@dtu.dk
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