
The nZEB as an active element of the energy 
system

  4 years of operation!



UCEEB

The building’s energy label
calculated according to the 2020 standard

Built to the nZEB standard, the fully electrified building features an electric radiant heating system.



Office center - a building with nZEB parameters

A fully electrified building operating as an active 

element of the grid

Presentation of the idea of an nZEB as an active element of the grid - 2013-2014.

Building design - cooperation with the Czech Technical University in Prague 
(CTU) from 04/2015 to 08/2015
Construction commenced                   – 10/2015
Construction completed – 05/2016

Cooperation between a 7.2 kWh rooftop PV system with a 26kWh home battery 
and the energy distribution grid.
The battery is used not only to enable the building to make 100% use of the 
energy from the PV system but also to allow active cooperation with the grid. 
This means that it is charged during the low-tariff period, and fully takes over the 
task of supplying the building with energy during the high-tariff period.

A group of specialists representing the Ministry of Industry and Trade, the 
Ministry of the Environment, the Energy Regulatory Office, ČEZ-ESCO, ČEZ -
Distribution, ČEPS and the CTU was appointed to monitor the nZEB for two years 
and evaluate the achievement of goals.
Data concerning energy consumption as well as the quality of the indoor 
environment were collected by CTU – UCEEB. 



Comparison of expected and real results after 24 months of operation:

      UCEEB – approx. 27 000 kWhExpected yearly energy consumption 
Real energy consumption - 1.4%

 12 402 kWh (2016/2017)
 10 500 kWh (2017/2018) -15.4%
  7 300 kWh (2018/2019) - 31 %

    6 750 kWh (2020, - 45.6%)
 PV – 7 200 kWh
6 050 kWh (2017)
7 123 kWh (2018)
7 221 kWh (2019)

6 977 kWh (2020

Energy consumption from the grid 

Energy consumption for heating and hot water: 
: 
: 

Energy from the building’s own PV system 
Real production 

Electricity consumption for heating 18,5 kWh/year m-2

26 626 kWh (2017)

27 193 kWh (2018)

24 454 kWh (2019)

23 727 kWh (2020)
21 000 kWh   (2017)
20 100 kWh   (2018)
17 223 kWh   (2019)
16 750 kWh   (2020, -20.3%



Heating 
Electric radiant system with individual control of each room (9 kW installed).

Heating energy consumption was higher than expected, reaching 12 045 kWh between 10/16 
and 5/17, 10 050 kWh from 10/17- 05/18 (-15.3%) and 7 300 kWh from 10/18-5/19
(-31%) , 9/19-5/20 – 6 750 kWh ,  18.5 kWh/m2 year-1.

The results for 2019 clearly show the potential for savings in flexible radiant heating. According 
to information from the Association for District Heating of the Czech Republic, non-flexible 
warm-water systems had savings of only 8% in the same period.

During the test, the advantages and disadvantages of the “attenuation mode” were examined 

(- 2°C). The savings achieved are very interesting (17%), though it causes large morning

consumption peaks which can be solved by increasing the capacity of the battery.

Overall, the heating system reacted very flexibly both to temperature changes and
the occupancy of the individual heated zones. It clearly proved its significant advantages 
over “warm-water systems” with their high inertia!



Electric radiant heating in comparison with a warm-water system
Energy supply to the heated area

An extremely cold day  (-12°C) - overcast

The energy consumed for heating (radiant heating system) reacts flexibly to changes in outdoor 
temperatures and particularly to random heat gains (people – equipment).
In contrast, the warm-water system with its high inertia and long reaction time isn´t capable of reacting 
fast and thus significant energy losses occur.

Warm-water underfloor system

Radiant system



Sunny day 16. 2. 2017 - average temperature +4.7 °C

An even more significant difference in efficiency

Warm-water underfloor system

Radiant system

The significant effect of heat gains (sun-people-equipment) on energy consumption can be seen from this 
graph, which shows energy consumption for heating. In order to make full use of this effect, it is essential 
to use a flexible heating system capable of reacting swiftly in each heated area independently.

Standard warm-water systems (with any source) do not have this ability in nZEB! 




