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Outline

Calibrated local weather forecasting

Heat load forecasting

Temperature Optimization using real-time 
data (incl. meter data) 

(Flexible load in buildings and DH systems)

(Optimal Bidding for District Heating 
Operators)

Potential savings using data-driven methods
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Locally Calibrated
Weather Forecasting 
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Forbedring i nøjagtighed: 
20 – 90 pct 
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METFOR forecast example 
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Heat Load Forecasting 
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Heat Load Forecasts (Varmelast) 

36 pct improvements with state-of-the-art forecasting tool
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Data-driven 
Temperature Optimization
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Models and Controllers 
(Highly simplified!)
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Optimal set-point 
Uncertainty must be taken into account

Brugertemperatur

                                                    

                                                                             Udetemperatur
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Supply temperature with/without 
data-driven temperature opt.

Without HEATTO
With HEATTO†

Savings:
Reduction in heat loss 
18.4 pct
Annual cost saving 
2.4 mill dkr
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Data-driven Temperature 
Optimization for DH Systems 

Able to take full advantage of information in data

Automatic/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.

Savings up to 800 Mill. DKK annually by using data-
driving temperature opt. (Damvad report) 
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Data-driven 
Temperature Optimization (v.4.0)

(Incl. use of meter data)
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 Use of meter data gives new possibilities
 – and extra savings
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Estimated critical point temperature 
(Brønderslev District Heating)
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Temperature at end-users (Tingbjerg) 
Old and new controllers
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Temperature at end-users (Tingbjerg)
Higher precision = 5 C temp. reduction
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 Svebølle-Viskinge DH: Lowered the temperature with 12 degrees
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Supply temperature (Svebølle-Viskinge) 
Old and new controllers
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Data Intelligent Temperature 
Optimization Using Smart Meter Data

Self-calibrating models

Eliminates or reduces the need for critical points in the net

Identify needs for upgrade of the local net (inkl. stikledning)

Find users with high flow or other issues

Next generation of temperature zones

Use user installations to store energy locally

Better integration of heat pumps

Time-varying prices – active use of end-users
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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 automated update of models 
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Optimal Operation and Bidding 
for District Heating (CHP)
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Example - Hillerød CHP 
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Thanks for the cooperation to:

Brønderslev Fjernvarme

VEKS (installed, but data not analysed yet)

Hillerød Fjernvarme

HOFOR

Svebølle-Viskinge Fjernvarme

Varmelast

Sindal Fjernvarme

Hvide Sande Fjernvarme

Fredericia Fjernvarme (installed, but not analysed yet)

Middelfart Fjernvarme

Roskilde Fjernvarme

 ....



        
Possible savings by 

data-driven operation of DH Systems

Large savings by improved weather, heat load, and temperature 
forecasting  

Up to 800 mill dkr annually in Denmark by data-driven 
temperature optimization =  (tons of CO2 savings)

 Use also of meter data - maybe 300 mill dkr extra saving        
(we don’t know exactly how much yet)

10 – 30 pct savings by predictive control of heat pumps

5 – 20 pct savings by integrating forecasts in smart house 
controllers

Up to 20 pct savings by using network and houses for flexible 
energy storage

10 – 40 pct improvements of electricity and heat load forecasts

Up to 20 pct savings by optimal operation and bidding

Thanks to HEAT4.0 many data-driven solutions now exists. 
Solutions can run in the HEATman Cloud at Center Denmark, 
at commercial companies, or locally - or in a combination.
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