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Energy flexibility – common definition 
Energy Flexibility represents the capacity of a building to react to 

one or more penalty signals, without compromising the 
occupant comfort conditions and taking into account the 

technical constraints of the building and of its HVAC system. 

LOW
FREQUENCY
PENALTY 
SINGALS

RES availability

Energy mix

HIGH
FREQUENCY
PENALTY 
SINGALS



Energy flexibility - Terminologies and Definitions 
Key categories describing the scope of the energy flexible building concept.

Source: Anna Marszal-Pomianowska



Indicators for assessing Energy Flexibility

•Capacity - amount of energy that can be 

shifted per time unit,  including the 

rebound effect as shown in Figure 1) 

•Time - starting time & duration)

•Cost - potential cost saving or energy 

use associated to activating the available 

flexibility) 
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(Lindberg, 2017)

  

 

Load shaving 

 

  

 

    
   

     
     

 

    
     

 

 

  

 

  

 

Valley filling 

 

    
   

     
     

 

    
     

 

 



Indicator(s) Unit Author(s) Links Input 
parameter Output

Flexible demand (∆𝒑𝒑𝒌𝒌,𝒘𝒘) kW Aduda et al. [35]
https://www.scopus.com/record/display.ur

i?eid=2-s2.0-
84959336445&origin=inward&txGid=5cee

66e09ddc8bd0bd30b8cc649adb7d

Consumed power 
of controllable 
loads such as 

ventilation system

Load reduction (by 
flexible load)

Power Shifting Potential 
(∆P) kW

Oldewurtel et 
al. [5]

https://opticontrol.ee.ethz.ch/Lit/Olde_13
_Proc-CDC2013_submitted.pdf

Price signal and 
power 

consumption

Potential and 
efficiency for power 
increase/ decreasePower Shifting Efficiency 

(PSE) -

Indicators for assessing Energy Flexibility



Indicators for building clusters

Physical connection: A building cluster is a 
group of buildings interconnected to the same 
energy infrastructure, such that the change of 
behaviour/energy performance of each 
building affects both the energy infrastructure 
and the other buildings of the whole cluster. 

Market aggregation: common agent or
company who can potentially exploit the 
Energy Flexibility of the whole cluster
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● Penalty based setup
● Energy flexibility characterization
● Example



  

Penalty based setup



  

Flexibility Function of Indoor 
Swimming Pool



  

Flexibility Characteristics



  

Examples of Penalty signals



  

Examples of Flexibility Functions



  

Performance-based Flexibility 
Index



  

Conclusions

● Energy flexibility depends on the problems
● The problems depend on time and location
● Different solutions for different problems
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