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Solar Decathlon Europe 2010, Madrid

design – built - operate
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Ten Contests Example SDE 21/22

monitored
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Scoring Example SDE 2014
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https://building-competition.org/

Sharing Results & Experiences
Building Competition & Living Labs Knowledge Platform 
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SDE 21/22 Start 10. June 2022

First edition stimulated by the work Annex 74: advanced monitoring, improved analysis & documentation 
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Building Competitions as an Incentive for 
Research, Education and Communication

Architecture Construction Energy Engineering HVAC Controls
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Modular and prefabricated construction –
Design, Testing and Inspiring the Market

The degree of prefabrication differs depending on the chosen construction principle. 
Source: proHolz Austria, Zuschnitt 50 - Journal about wood as a material and works in wood  (proHolz Austria, 2013) 

assembly of 
single parts

combination of 
single parts and 
elements

prefabricated
structural elements:
walls, ceilings

prefabricated
space modules

degree of prefabrication highlow

© Sigurd Steinprinz, Düsseldorf 
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Comparison of the 
different prefabrication 
levels of SDE houses in 
2010, ascending from low 
level (left) to high level 
(right). Source: Frauke 
Rottschy, University of 
Wuppertal
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Virginia Tec SDE 2010: 1 Module Home 10,2 x 3,2 x 3 m

Source: Virginia Polytechnic Institute and State University, Construction Drawings



Competition & Living Lab Platform – Annex 74

0%

10%

20%

30%

40%

50%

60%

SDE 10 SDE 12 SDE 14 SDE 19

Module Hybrid Elemente

Solar Decathlon Europe – Prefabrication Strategies 
Modular constructions do not dominate so far, mainly due to limitations in design.
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Energy Engineering for (all electric)
Net Zero Energy Buildings

delivered energy

exported energy

on-site 
renewables

Net ZEB balance

Weighting system
[kWh, CO2, etc.]

weighted supplyweighted  demand

building system boundary

energy grids

electricity
district heating/cooling

natural gas
biomass

other fuels
generation

load

https://www.sciencedirect.com/science/article/pii/S0378778821006204
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Average power consumption of all 
houses during the competition 
period. The climate of the location 
determines the power consumption 
of the HVAC equipment.

Energy Use 
Intensity

SDE 2014
France

SDME 2018
Dubai, VAE
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Solar System Sizing - Photovoltaics 

Correlation between the installed peak power of the PV systems and the conditioned net floor area of the houses in the 
European competitions. The relevant information is not available for all houses.

Setting ambitions upper limits for the PV peak power increases the need for energy efficiency to reach a positive 
energy balance. Limits in SDE 21/22: 3 kW peak power ( 30-40 W/m²) 2,5 kWh battery storage capacity
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Energy Balance and Self Consumption 
Electrical energy balance of all houses at SDE 2010/2014 based on monitored data during the 
competition period. Houses with data points above the diagonal are net energy plus homes.

SDE 2010 SDE 2014
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Solar System Integration no system data analysis up to now 

Hybrid Solar Systems (PVT) New Approaches Design Solutions
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Building Competitions and Research 
Conclusion and Outlook

Research based on competition monitoring data 
needs a more systematic data and information 
collection. The Annex introduces suitable platforms.
SDE 21/22 introduces and tests new contests and 
test sequences such as co-heating tests, PV 
system performance rating, grid interaction task, …
Systematic modelling and monitoring may allow 
research on the performance gap of buildings and 
systems. 

Design Challenge | Energy

Calculation methods

Calculation tools applied
time step

Tool 1 dropdown
Tool 2 dropdown
Tool 3 dropdown
Tool 4 dropdown

Wheather data sets applied
Data set Link (URL / file name)

 file name .epw file

Wuppertal

Usable energy demand

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Home Wup Home Wup Home Wup Home Wup Home Wup Home Wup Home Wup Home Wup Home Wup Home Wup Home Wup Home Wup Home Wup

Space heating kWh/M kWh/a
kWh/mcfa

2M kWh/mcfa
2a

Space cooling kWh/M kWh/a
kWh/mcfa

2M kWh/mcfa
2a

DHW kWh/M kWh/a
kWh/mcfa

2M kWh/mcfa
2a

Building final energy balance

Final energy demand Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Home Wup Home Wup Home Wup Home Wup Home Wup Home Wup Home Wup Home Wup Home Wup Home Wup Home Wup Home Wup Home Wup

▼ Source 1 Electricity

heating kWh/M kWh/a
kWh/mcfa

2M 10,0 10,6 12,0 12,0 14,0 14,5 10,0 10,6 12,0 12,0 14,0 14,5 10,0 10,6 12,0 12,0 14,0 14,5 10,0 10,6 12,0 12,0 14,0 14,5 kWh/mcfa
2a

cooling kWh/M kWh/a
kWh/mcfa

2M 2,0 2,0 2,5 2,5 2,0 2,0 2,5 2,5 2,0 2,0 2,5 2,5 2,0 2,0 2,5 2,5 2,0 2,0 2,5 2,5 2,0 2,0 2,5 2,5 kWh/mcfa
2a

DHW kWh/M kWh/a
kWh/mcfa

2M 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 kWh/mcfa
2a

ventilation kWh/M kWh/a
fan consumption kWh/mcfa

2M 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 kWh/mcfa
2a

other auxiliary kWh/M kWh/a
pumps, controls… kWh/mcfa

2M 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 kWh/mcfa
2a

usage related kWh/M 100 100 130 50 100 120 130 50 30 30 50 50 50 50 130 50 100 120 130 50 100 120 130 50 kWh/a
kWh/mcfa

2M 5,0 4,5 5,0 5,5 5,0 4,5 5,0 5,5 5,0 4,5 5,0 5,5 5,0 4,5 5,0 5,5 5,0 4,5 5,0 5,5 5,0 4,5 5,0 5,5 kWh/mcfa
2a

total kWh/M 100 100 130 50 100 120 130 50 30 30 50 50 50 50 130 50 100 120 130 50 100 120 130 50 kWh/a
kWh/mcfa

2M 2,0 2,0 2,6 1,0 2,0 2,4 2,6 1,0 0,6 0,6 1,0 1,0 1,0 1,0 2,6 1,0 2,0 2,4 2,6 1,0 2,0 2,4 2,6 1,0 kWh/mcfa
2a

cumulative 2,0 4,0 6,6 7,6 9,6 12,0 14,6 15,6 16,2 16,8 17,8 18,8 19,8 20,8 23,4 24,4 26,4 28,8 31,4 32,4 34,4 36,8 39,4 40,4

Graphical evaluation

▲

Calculation tool Tool website

incl. lighting, household, 
offce equipment…

[Home location]

https://energyplus.net/weather-location/europe_wmo_region_6/DEU//DEU_Dusseldorf.104000_IWECDüsseldorf
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Competition & Living Lab Platform – Annex 74Monitored annual electric energy balance of the team Wuppertal house of Solar Decathlon Europe 2010. The house was fully 
occupied by a two-person household in 2012/13. The annual generation on site balances the consumption. Based on net 
electricity metering the degree of self-consumption of solar power was 20%, the degree of self-sufficiency was 21%,

Research following a Competition Participation
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Living Labs – Educational Platforms 
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The purpose of the report is to make knowledge 
available about the after-competition use of Solar 
Decathlon projects as living labs to those who are 
intending to participate in a living lab competition 
and those who are on the way to set up their own 
living lab. The report should allow a compact 
overview for future organizers and teams about 
successfully implemented living labs. Main source 
was an in-depth analysis of former editions of the 
Solar Decathlon, mainly the European editions, but 
also case studies from the US and Africa, together 
with results from experts’ interviews which 
summarize the stories and experiences behind the 
projects.

After Competition & Living Lab Scenarios Report
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thermal comfort 
air tightness
modular and prefabricated construction
sustainable and recyclable construction

heat pumps
solar thermal systems 
photovoltaic
hybrid solar systems 
batteries
energy flexibility
user friendliness

Building Research Knowledge Pool - Topical Papers 
Competitions can make better use of 
up-to-date knowledge generated and 
documented in IEA Annexes and Tasks 


