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Identification of thermal characteristics 
(/performance) of buildings



Example

U=0.21 W/m²KU=0.86 W/m²K

Consequence of good or bad workmanship (theoretical value is U=0.16W/m2K)



 Examples (2)

Measured versus predicted energy consumption for different dwellings



Splitting of total meter readings



Perspectives for using data 
from (Smart) Meters

Reliable Energy Signature.

Energy Labelling (compensates for user 
behaviour)

Time Constants (eg for night set-back)

Proposals for Energy Savings:
Replace the windows?

Put more insulation on the roof?

Is the house too untight?

......

Optimized Control

Integration of Solar and  Wind Power using 
DSM



Data Intelligent Temperature Optimization 
for DH Systems



Control of Temperatures in DH Systems

 Lesson learned:
Control using simulation of 

temperature gives up to 10 pct 
reduction of heat loss.  (Muligt 
ift. Energispareordningen)

Control using data intelligence 
gives up to 20 pct. reduction of 
heat loss. (Har ikke være muligt 
ift. energispareordning)



Data Intelligent Temperature 
Optimization for DH Systems 

Able to take advantage of information in data
Self-calibrating models for the DH network
Adapts automatically to user behaviour
Shows where to upgrade the DH network
Fast (real time) calculations
Able to use online MET forecasts etc. 

Savings:  

Heat loss reduc. 18 pct 

2.4 m
ill.dkk. annual 



Data Intelligent Energy Systems Integration



Challenges 

Conclusion: Alm
ost no flexibility?!?
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Energy Systems Integration  

The central hypothesis is that by intelligently integrating currently distinct energy 
flows (heat, power, gas and biomass) using grey-box models we can balance very 
large shares of renewables, and consequently obtain substantial reductions in CO2 
emissions using spatial and temporal information. 

Intelligent integration will (for instance) enable lossless ‘virtual’ storage on a number 
of different time scales.



Forslag til samarbejde i relation til forsyning og data 

Samarbejde med INSPIRE – Infrastructure for Spatial Information in Europe

Metoder til estimation af bygningers reelle termiske performance

Metoder til identifikation af bygninger til energirenovering

Metoder til automatisk energimærkning

Metode til dynamisk temperaturoptimering i fjernvarmenet (giver store besparelser og letter integration af 
varmepumper) 

Big Data, ICT, IoT til intelligent integration af energisystemer

Nyt design af el- og energimarkeder

Nyt design af afgifter (f.eks. sådan at afgiften modsvarer ‘forureningen’) baseret på spatiel og temporal information

Metoder til Demand Side Management under intelligent brug af data



For more information ...
See for instance 

                 www.smart-cities-centre.org

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

hmad@dtu.dk
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Conclusions from meeting with 
DG Energy – incl. Marie Donelly – 2016

● Intelligent Energy Systems Integration can provide (virtual) storage solution
● Report actual savings (not the theoretical savings ….)
● ICT methods for intelligent coupling of energy systems 
● Big Data, ICT, IoT, Data Analytics, and an Energy-System Operating-System (ES-OS) are essential for implementing 

future low carbon energy systems
● Focus on zero emission buildings – and less on zero energy buildings (the same holds supermarkets, wastewater 

treatment plants, etc.)
● Intelligent use of sensor (and meter) data is important
● Cloud based solutions for forecasting and control
● A large potential in Demand Side Management using data analytics



 



  Smart-Energy OS



(Virtual) Storage Solutions

Flexibility (or virtual storage) characteristics:

– Supermarket refrigeration can provide storage 0.5-2 hours ahead 

– Buildings thermal capacity can provide storage up to, say, 5-10 hours ahead

– Buildings with local water storage can provide storage up to, say, 2-18 hours ahead

– District heating/cooling systems can provide storage up to 1-3 days ahead

– DH systems with thermal solar collectors can often provide seasonal storage solutions

– Gas systems can provide seasonal/long term storage solutions


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18

