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Building Energy Competition & Living Lab Knowledge Piatform

Annex 74, 1/2018 — 6/2021.
Competition & Living Lab Platform
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Knowledge Platform

Improving & Stimulating Events

= Science & Technology Report (A)

= |mpact & Performance Report (B1)

= After Competition & Living Labs
Scenario Report (B2)

= Linking Competition & Science

= Living Labs Networking

Audience

Educational Institutions
Public Bodies

Industry & Professionals
Scientific Community
Energy Policy Makers

Participating Countries
(Belgium), China, Germany, The
Netherlands, Spain, Switzerland,
United States

Observers

Hungary, Morocco, United Arab
Emirates, Colombia
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Ten Contests Example SDE 21/22
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SCOfI ng Example SDE 2014 Architecture
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Sharing Results & Experiences
Building Competition & Living Labs Knowledge Platform

Solar Decathlon
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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

Sigurd Steinprinz, Disseldorf

R i refabricated
assembly of combination of ptrefatbrlc?teid . space s
single parts single parts and structural elements:
walls, ceilings
elements
low degree of prefabrication high

The degree of prefabrication differs depending on the chosen construction principle. E B ‘ ; @
Source: proHolz Austria, Zuschnitt 50 - Journal about wood as a material and works in wood (proHolz Austria, 2013)
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Comparison of the
different prefabrication
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Virginia Tec SDE 2010: 1 Module Home 10,2 x3,2x3 m

Source: Virginia Polytechnic Institute and State University, Construction Drawings

e .
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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
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Solar Decathlon Europe - A review on the energy engineering m
of experimental solar powered houses [z
Karsten Voss **, Susanne Hendel *, Moritz Stark"
ki, 7,
.
ARTICLE INFO ABSTRACT
solar

4 1Ay 2021
Revise 9 July 2021 practice in Europe ouses buikd and tested

o 4 A

it oo O g 221

s po
mpeon. The work vas o vk it the framework of Annex 74 “Competition and Living Lab
Platfor

Keywords 5
Buikding compesition ink
phatorm.
Solar builings supply systems
Phosovoliaics ol oty g AN N P e, i Lt mmpﬂmnm e e 4
Buikding gy iseraction teams 0 apply
result ot all houses succeed in a pﬂmw nerey bkane: D 1 the wher troducton, o baercs
of the competiion rules simlate the energy ity I operation with the power grd.
Maiicitons for e ples sl e mokicey sty the aca i et e 1K
the competition 1o buildi
700t The Aubors. Peibed by v V. T o el s O PYACAS)
heemse (it fcreativecommans orlicerses/by-nc-nd /4 00
1. Introduction Figs. 1 and 2. For now there are SD editions in the US, Europe,

“The Solar Decathlon (SD) is a competition that the US. Depart-
e o Eneey beganorgningIn 200 for hversics, which
conshted of esgning and bulking & prtutype

sufficient housing, solar enerey and alpped wih tch-
st would Ao i sy elfceny [, The

where al the muym s i g competed, passing
through

China, Latin America, Middle East and Afri
Within the scope of this competition, international student

the houses are small lightweight constructions. A high degree of
prefabrication proved to be advantageous as the houses must be
built in a short period and able to fully function immediately upon
construction without commissioning. Usually, the houses run

athlon]. ts main objectives were o educate the next generation of
architects and engineers as well as the public, making them aware
e i i of iy i o devslopmtas of
building integrated solar as the year of
the first competition final, Since then five.

through

= pre-construction at the team's home location,
. am«mm
inspart to the event location,

s B
fowed in the US. With the first SD in Europe hel
2010, Spain, the competition spreads worldwide, as e

* Conespoeding avthor.
et e kvoss@un-wsppertalde (K Voss).

https://www.sciencedirect.com/science/article/pii/S0378778821006204

= testing and demonstration for 10 t0 14 days,
. nd at
home or a new location.

The SD rules have a core of five contest namely architecture
(juried), comfort, house functioning. energy (monitored) and com-
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consumption [W] B home automation, appliances, DHW M cooling, ventilation, lighting Average power consumption of all

1500 houses during the competition
period. The climate of the location
1250 SDME 2018 determines the power consumption

Dubai, VAE of the HVAC equipment.

1000
75
50
25 I

SHU UOW ITA VGT RAK BTK EHV CTG UAE EFN AJU MLY

o

o

o

o

SDE 2014

e @ Energy Use

Il IIIlIIIIIl I intensity

OTP INS LUC DEL ROF BAR ROM REC DTU PAR CUJ [0)

Competition & Living Lab Platform — Annex 74 E B C Q

Energy in Buildings and
Communities Programme

500

(=]

Solar System Sizing - Photovoltaics

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/m?) 2,5 kWh battery storage capacity

Wp/mPcea

300

200
@ 184.5
‘ | | @ 131.1
8 2
o <

Correlation between the installed peak power of the PV systems and the conditioned net floor area of the houses in the E B ( ; @

European competitions. The relevant information is not available for all houses.
Energy in Buildings and
Communities Programme




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.

® generation / consumption Ofeed in / consumption

generation [kWh] SDE 2010 generation / feed in [kWh] SDE 2014
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300 300
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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

ign Challenge | Energy

» 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.
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Research following a Competition Participation

accumulated generation [ export in KWh annual electrical consumption in KWh/a
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Monitored 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%,
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Living Labs — Educational Platforms

TO (SDE 2019) MOR (SDE 2019)
ETSAV (UPC) TU DELFT
| Start: 2020 Pl s
L 3 Delft, Netherlands
| Location: Barcelona. Spain :"b" S
ntact: management-mor@tu
Contact: Marti Obiols Gali, Project Manager & QU
ek el et The Green Vilage (Educational Research center), -
| et i ot Info@thecreenvilage org o
Main partners / Universidad Politécnica de Catalunya (UPC): NoRethe G Yiage TUDR 2620
Escuela de del Valles (ETSAV) M:‘:\ ':::::f{l Delft University of Technology s 1 ‘
Escuela de Ingenieria Barcelona Este (EEBE) CAncrés Flajszer 2 i -
t — . +  Research on rehabilitation of underperforming office buildings that will be rendered
| Objectives and Inculcate that all housenold activities affect the environment goals: unusabie by law in 2023 due to the country increasing its standard for energy labels
goals: ®  Generate awareness of resources consumption and waste production related to housing *  Research on sustainable technolcgies
" s house b adioticaiional tool Lab type: Living Lab for Research and Education
Lab type: Educational Living Lab Facilities and The prototype consists of an apen space with sliding and hidden furniture, and a Kitchen/Bathroom
g
: =% : s tools: module. A Groen Wall is both an architectural feature and important to tho cimate stategy.
Facilities and Domestic equipment, for research and training projects in the field of sustainabilty and housing at {ncoming air s fitered through the plants as 1t enters the home, Behind it salt-based PCM help
tools: UPC campus. Gadgets and tools fo unlink activities from a space. pre-heat the air in the winter and pre-cool i in the summer.
i it Hiseton > . The MOR strategy consists in renovating ming office buildings into net-positive, multi-
CORCRE The prototype is a material, an intoractive expression of it 's manifesto: the project fosters a Concept:
- change towards an eco-systemic future. beyond sustainable housing models. plpass bikdngeibaters il A0d Catalyata fof oo Ve andaccal
The project propaass that this change starts with self-anal i oriticalatiitde towanda doy- interactions. Using prefabrication methods with an economy of scale, MOR is able to offer
o U;V nlznn: P ! affordable housing units.
“The only agent determining our habits is ourselves and that we carry out these domestic actions Users: Students and researchers at TU Delit
everywhers in the city, which has, in turn, become our home.” (Project team)
Projocts | Education:
| Users: EEBE campus researchers, TO members, general public activities: « Regular visits of the prototype by Bachelor and Master students
Projects | EDUCATIONAL Research:
activities: o Guided visils, workshops «  Partof the ressarch center “The Green Village” as an ongaing tost space for sustainable
) innovaton
SDC.IAL House °°°E“spa"°" et « Monitoring to confirm the viability of the technology’s innovation during & Dutch winter
=+ Domestic for the EEBE camp
with students living in the prototype ongoing.
Ancirds Flajszer ™ s ;
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After Competition & Living Lab Scenarios Report

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.

ety

International Energy Agency

Competition and

Living Lab Platform (Annex 74)

Subtask B: After Competition & Living Lab
Scenarios - Focus Report

April 2022
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Building Research Knowledge Pool - Topical Papers

Competitions can make better use of
up-to-date knowledge generated and
documented in IEA Annexes and Tasks

= thermal comfort

= Qir tightness

= modular and prefabricated construction
= sustainable and recyclable construction

= heat pumps

= solar thermal systems
= photovoltaic

= hybrid solar systems
=  batteries

= energy flexibility

= user friendliness

ANNEX 7 4 EBC ﬁ@

International Energy Agency

Competition and

Living Lab Platform (Annex 74)
Science & Technology (Subtask A)
Focus Report 2: Topical Paper

November 2021

.......
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