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The global building stock will double
in area by 2060 with the addition of 230
ĀĳŉŉĳŜœ΄ƊƁƞåƂĎ΄őĎƖĎƂƊ΄ŜĦ΄œĎƶ΄ǚŜŜƂ΄åƂĎå͚΄
equivalent to adding another New York
City to the planet every 34 days.
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FOREWORD
In 2019 the world’s leading scientists declared, clearly and
unequivocally that planet Earth is facing a climate emergency.
This followed the 2018 report by the Intergovernmental Panel on
Climate Change (IPCC) which stated that to keep the rise in global
ƖĎőſĎƂåƖƞƂĎƊ΄ĀĎŉŜƶ΄̆̊͟Ѐ΄ƖĮĳƊ΄āĎœƖƞƂƼ͚΄ĎőĳƊƊĳŜœƊ΄ŜĦ΄āåƂĀŜœ΄ĈĳŜƻĳĈĎ΄
would have to be cut by 45% by 2030. Worldwide, buildings generate
nearly 40% of global greenhouse gas emission.
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According to Architecture 2030, global building stock will double in
area by 2060 with the addition of 230 billion square meters of new
ǚŜŜƂ΄åƂĎå͚΄ĎƁƞĳƵåŉĎœƖ΄ƖŜ΄åĈĈĳœħ΄åœŜƖĮĎƂ΄kĎƶ΄ÔŜƂņ΄ĳƖƼ΄ƖŜ΄ƖĮĎ΄ſŉåœĎƖ΄
every 34 days.
ÔĎƖ͚΄ĀƞĳŉĈĳœħƊ΄åŉƊŜ΄ŜǖĎƂ΄ƖĮĎ΄ħƂĎåƖĎƊƖ΄ſŜƖĎœƖĳåŉ΄ĦŜƂ΄åāĮĳĎƵĳœħ΄ƊĳħœĳǙāåœƖ΄
GHG emission reductions, at least in developed and developing
countries. Furthermore, energy consumption in buildings can be
reduced by 30 to 80% using proven and commercially available
technologies.
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¯ĮĎ΄*¶ͽƊ΄*œĎƂħƼ΄ĎƂĦŜƂőåœāĎ΄ŜĦ΄ƞĳŉĈĳœħƊ΄$ĳƂĎāƖĳƵĎ΄ͬ*$ͭ΄ĳƊ΄ƖĮĎ΄őĎāĮåœĳƊő΄ĀƼ΄ƶĮĳāĮ΄ƊĳħœĳǙāåœƖ΄ŜſĎƂåƖĳŜœåŉ΄ĎœĎƂħƼ΄ƂĎĈƞāƖĳŜœƊ΄ƶĳŉŉ΄
ĀĎ΄åāĮĳĎƵĎĈ΄ŜƵĎƂ΄ƖĮĎ΄āŜőĳœħ΄ƼĎåƂƊ͟΄΄¢ƞāāĎƊƊĦƞŉ΄ĳőſŉĎőĎœƖåƖĳŜœ΄ŜĦ΄ƖĮĎ΄*$΄ƶĳŉŉ΄ſŉåƼ΄å΄āƂƞāĳåŉ΄ƂŜŉĎ΄ĦŜƂ΄AĳƂƊƖ΄΄őĎőĀĎƂ΄ǙƂőƊ΄ĈƞƂĳœħ΄
ƖĮĳƊ΄ĈĎāĳƊĳƵĎ΄ͼĈĎāåĈĎ΄ŜĦ΄åāƖĳŜœͽ͚΄œŜƶ΄ƶĳĈĎŉƼ΄åāāĎſƖĎĈ΄åƊ΄ŜƞƂ΄ŉåƊƖ΄āĮåœāĎ΄ƖŜ΄åƵŜĳĈ΄ƖĮĎ΄ƶŜƂƊƖ΄ĎǖĎāƖƊ΄ŜĦ΄ĳƂƂĎƵĎƂƊĳĀŉĎ΄āŉĳőåƖĎ΄āĮåœħĎ͟΄΄¯ĮĎ΄
journey to climate neutral buildings will vary from country to country. However, all First Q members are engaged in this movement
towards the goal of nearly zero energy or climate neutral buildings (nZEB).
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ABSTRACT
This paper aims to evaluate the implementation of the nearly Zero-Energy-Building
(nZEB), introduced by Energy Performance of Building Directive (EPBD), in the building
energy standards of EU sate members as well as building projects of the members
of First Q network. Through brief introduction of the regulations and requirements of
œÞ*΄åœĈ΄āŉĳőåƖĎ΄œĎƞƖƂåŉ΄ĀƞĳŉĈĳœħ΄ĳœ΄ĈĳǖĎƂĎœƖ΄āŜƞœƖƂĳĎƊ΄åœĈ΄āŜœƊĳĈĎƂĳœħ΄ƖĮĎĳƂ΄ƊåőſŉĎ΄
ſƂŜŃĎāƖƊ΄ƶĮĳāĮ΄ĦƞŉǙŉ΄ƖĮĎƊĎ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ĳœ΄ĎåāĮ΄āŜƞœƖƂƼ͚΄ĳƖ΄ƶĳŉŉ΄ĀĎ΄ſŜƊƊĳĀŉĎ΄ƖŜ΄ǙœĈ΄ŜƞƖ΄
the deviations between regulations and determine common KPIs for primary energy
demand, end energy demand and CO2-Emission of the buildings within the nZEB
platform among all cases; The outcome of this work will demonstrate a clear image
ŜĦ΄ƖĮĎ΄ĳőſƂŜƵĎőĎœƖƊ΄őåĈĎ΄ĀƼ΄ĳőſŉĎőĎœƖĳœħ΄ĈĳǖĎƂĎœƖ΄åāƖĳƵĎ΄åœĈ΄ſåƊƊĳƵĎ΄őĎåƊƞƂĎƊ΄
in the buildings planned by FirstQ members and will lead us towards practical
recommendations to accelerate our movement through nZEB and climate neutral
building.
Keywords: nearly Zero Energy Buildings, Energy Performance of Building Directive,
ŉĳőåƖĎ΄kĎƞƖƂåŉ΄ƞĳŉĈĳœħƊ͚΄ĎœĎƶåĀŉĎ΄*œĎƂħĳĎƊ͚΄ƞĳŉĈĳœħ΄ſĮƼƊĳāƊ͚΄ƂĳőåƂƼ΄*œĎƂħƼ΄
$ĎőåœĈ͚΄*œĈ΄*œĎƂħƼ΄$ĎőåœĈ͚΄*œĎƂħƼ΄*ǗāĳĎœāƼ͚΄AĳƂƊƖ͚΄ṫ΄*őĳƊƊĳŜœƊ
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INTRODUCTION
BACKGROUND
¯ĮĎ΄åĳő΄ŜĦ΄ƞĳŉĈĳœħ΄ĮƼƊĳāƊ΄ĳƊ΄ƖŜ΄ſƂŜƵĳĈĎ΄å΄āŜőĦŜƂƖåĀŉĎ΄åœĈ΄ſŉĎåƊåœƖ΄ĳœƖĎƂĳŜƂ΄ƖĮåƖ΄ĳƊ΄ĈĎǙœĎĈ΄åƊ΄å΄ƊſåāĎ΄ƶĳƖĮ΄ħŜŜĈ΄ƖĮĎƂőåŉ΄
ͬƖĎőſĎƂåƖƞƂĎ΄π΄ĮƞőĳĈĳƖƼ͚ͭ΄åāŜƞƊƖĳāåŉ΄ͬƂŜŜő΄åāŜƞƊƖĳāƊ΄π΄œŜĳƊĎ΄ſƂŜƖĎāƖĳŜœͭ΄åœĈ΄ŉĳħĮƖĳœħ΄ͬåƂƖĳǙāĳåŉ΄ŉĳħĮƖĳœħ΄π΄ĈåƼŉĳħĮƖͭ΄āŜœĈĳƖĳŜœƊ΄ƖĮƂŜƞħĮ΄
ƖĎāĮœĳāåŉŉƼ΄ĎǗāĳĎœƖ΄ƊŜŉƞƖĳŜœƊ͟΄ĀŜƵĎ΄őĎœƖĳŜœĎĈ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ƊĮŜƞŉĈ΄ĀĎ΄åāĮĳĎƵĎĈ΄ƶĳƖĮ΄ƊƞƊƖåĳœåĀŉĎ΄åœĈ΄*āŜͲĦƂĳĎœĈŉƼ΄ĀƞĳŉĈĳœħ΄
concepts and supply systems that will lead us to tackle the climate-neutral targets in the building sector.
¯ĮĎ΄AĳƂƊƖ΄kĎƖƶŜƂņ͚΄åƊ΄*ƞƂŜſĎͲƶĳĈĎ΄œĎƖƶŜƂņ΄ŜĦ΄ĎœħĳœĎĎƂĳœħ΄āŜőſåœĳĎƊ΄åœĈ΄ĈĎƊĳħœ΄āŜœƊƞŉƖåœƖƊ͚΄ĦŜāƞƊĎƊ΄Ŝœ΄ƖĮĎ΄āŜőĦŜƂƖ΄ĈĎőåœĈƊ΄ŜĦ΄
ƖĮĎ΄ĀƞĳŉĈĳœħ΄ƞƊĎƂƊͤ΄¯ĮĎ΄AĳƂƊƖ΄ĎǖŜƂƖƊ΄åƂĎ΄ŜƂĳĎœƖĎĈ΄ƖŜ΄ĦƞŉǙŉ΄ƖĮĎƊĎ΄ĈĎőåœĈƊ΄ƖĮƂŜƞħĮ΄őŜƊƖ΄ĎœĎƂħƼ΄ĎǗāĳĎœƖ΄åœĈ΄ƊƞƊƖåĳœåĀŉĎ΄ƶåƼƊ͟΄
Our economies need to become climate-neutral within the foreseeable future (by 2050). Concrete objectives in this regard have
ĀĎĎœ΄ĈĎǙœĎĈ΄ĳœƖĎƂœåƖĳŜœåŉŉƼ͟΄kĎƶ΄ĀƞĳŉĈĳœħƊ΄ĎƂĎāƖĎĈ΄ƖŜĈåƼ΄œŜƂőåŉŉƼ΄ĮåƵĎ΄ƞƊĎĦƞŉ΄ŉĳĦĎƖĳőĎƊ΄ŜĦ΄̊̅΄ƼĎåƂƊ΄åœĈ΄ŉŜœħĎƂ͟΄Nœ΄ĎƻĳƊƖĳœħ΄ĀƞĳŉĈĳœħƊ͚΄
the new standards must be implemented, in the framework of energy-oriented modernizations, by 2050 at the latest.
Our energy design services, provided by our multi-disciplinary team of specialists, addresses these challenges. We have a passion
for construction-sector progress in the areas of climate-neutrality, resources conservation and sustainability. At the same time, we
never forget that buildings need to serve their occupants. They need to provide comfortable spaces for living and working, and they
œĎĎĈ΄ƖŜ΄ĀĎ΄āŜƊƖͲĎǖĎāƖĳƵĎ΄ĳœ΄ŜſĎƂåƖĳŜœ͟΄¯ĮĎƊĎ΄ĈĳǖĎƂĎœƖ΄ĀåƊĳā΄āƂĳƖĎƂĳå΄ĈĎǙœĎ΄ƖĮĎ΄ĦƂåőĎƶŜƂņ΄ĦŜƂ΄ŜƞƂ΄ĎœĎƂħƼ΄āŜœāĎſƖƊ͚΄ƶĮĳāĮ΄ƶĎ΄ĈĎƵĎŉŜſ΄
åœĈ΄ƵĎƂĳĦƼ΄ƶĳƖĮ΄ƖĮĎ΄ĮĎŉſ΄ŜĦ΄ĈƼœåőĳā΄ĀƞĳŉĈĳœħ΄åœĈ΄ƊƼƊƖĎő΄ƊĳőƞŉåƖĳŜœƊ΄åœĈ΄ĳőſŉĎőĎœƖ΄ƶĳƖĮ΄ƖĮĎ΄ĮĎŉſ΄ŜĦ΄ŜƞƂ΄ĎƻƖĎœƊĳƵĎ΄ĎƻſĎƂĳĎœāĎ͟΄Nœ΄
keeping with our aim to serve a diverse range of clients, including building owners, architects and building users, we take a multidisciplinary approach.
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REFERENCE CLIMATE REGIONS
Europe has a wide spectrum of climates, ranging from polar tundra in the far north and northeast
XSHIWIVXVIKMSRWMRXLIWSYXL[IWX9RHIVWXERHEFP]WXERHEVHWJSVFYMPHMRKWZEV]EGGSVHMRKP]XSǻX
the given geopolitical conditions. Some regions need to rely on insulation, other on thermal storage,
WSQIRIIHXSOIITFSXLMRQMRHSQIFYMPHMRKWGERKIXEWMKRMǻGERXTSVXMSRSJIRIVK]XLVSYKL
renewable resources on site, others must rely on passive measures only. The challenges involving
EHIWMKRSJR>*'WEVIXMKLXP]VIPEXIHXSXLIWTIGMǻGTPEGISJGSRWXVYGXMSRERHWIZIVEPSXLIVJEGXSVW
8LIVIMWRSSRIJSVQYPEJSVXLIHIWMKRSJWYGLFYMPHMRKW*RIVK]IǽGMIRG]MRFSXLXLIFYMPHMRKJEFVMG
and MEP systems is the golden thread which links all nZEB buildings.
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AĮĢƕżĉͩ˶̿ͩiàŹͩŗġͩƍĩĉͩ_šŹŹĉŎ͘BĉĮĢĉżͩüńĮŌàƍĉͩüńàƄƄĮǏüàƍĮŗŎ
[Source: http://www.koeppen-geiger.vu-wien.ac.at]
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EUROPEAN FRAMEWORK
According to article 2 of Energy Performance of Building Directive (EPBD), the European Union has
introduced “nearly Zero Energy Buildings” (nZEB) as a standard by 2020. Since last year, the entire
member states have been committed to observe this standard in their public buildings and from 2021,
EPPRI[FYMPHMRKWQYWXJYPǻPXLIVIUYMVIQIRXWSJR>*'WXERHEVH.RXIVMQXEVKIXWEVI
Reduction in the heat
requirement of the
building stock by 20%
by 2050

Reduction in the
primary energy
requirement by 80%
by 2050

Aim of achieving
an almost climateneutral building stock
by 2050

åƊĎĈ΄Ŝœ΄*$͚΄œÞ*΄ĳƊ΄å΄ĀƞĳŉĈĳœħ΄ƶĳƖĮ΄å΄ƵĎƂƼ΄ĮĳħĮͲĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄ƖĮåƖ΄ĮåƊ΄å΄ƊĳħœĳǙāåœƖ΄ƊĮåƂĎ΄ŜĦ΄ƂĎœĎƶåĀŉĎ΄ƊŜƞƂāĎƊ͚΄ĳœāŉƞĈĳœħ΄
ŜœͲƊĳƖĎ΄ŜƂ΄œĎåƂĀƼ΄ƊŜƞƂāĎƊ͚΄ĳœ΄ĎœĎƂħƼ΄ƊƞſſŉƼ͟΄¯ĮĎ΄*œĎƂħƼ΄ĎƂĦŜƂőåœāĎ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ĳƊ΄ĎƻſƂĎƊƊĎĈ΄åƊ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ŜƵĎƂåŉŉ΄ſƂĳőåƂƼ΄
energy demand which refers to the entire building energy services to the conditioned area. Due to the fact that the countries
åƂĎ΄ŉŜāåƖĎĈ΄ĳœ΄ĈĳǖĎƂĎœƖ΄āŉĳőåƖĎ΄ǆŜœĎƊ΄ƖĮåƖ΄ƂĎƊƞŉƖƊ΄ĳœ΄ĈĳǖĎƂĎœƖ΄ĮĎåƖĳœħ΄åœĈ΄āŜŜŉĳœħ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ĳœ΄ƖĮĎ΄ĀƞĳŉĈĳœħƊ͚΄*$΄ĈĳĈ΄œŜƖ΄ƊĎƖ΄
any numeric threshold or requirement for nZEBs and allowed scope for the Member States to develop their own measures and
ƂĎħƞŉåƖĳŜœƊ΄ĦŜƂ΄œÞ*͟΄IŜƶĎƵĎƂ͚΄ƞƊĳœħ΄ĈĳǖĎƂĎœƖ΄āåŉāƞŉåƖĳŜœ΄őĎƖĮŜĈŜŉŜħĳĎƊ΄åƊ΄ƶĎŉŉ΄åƊ΄ƊĎƖƖĳœħ΄ĈĳǖĎƂĎœƖ΄ņĎƼ΄ſĎƂĦŜƂőåœāĎ΄ĳœĈĳāåƖŜƂƊ΄ͬ_Nͭ΄
ĦŜƂ΄åƊƊĎƊƊőĎœƖ΄ŜĦ΄ƖĮĎ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄ĳœ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ƂĎƊƞŉƖƊ΄ĳœ΄ƊĳħœĳǙāåœƖ΄ĈĳǖĎƂĎœƖ΄ĳœƖĎƂſƂĎƖåƖĳŜœƊ΄ŜĦ΄œÞ*΄ĀĎƖƶĎĎœ΄āŜƞœƖƂĳĎƊ͚΄
őåņĳœħ΄ĳőſŉåœƖåƖĳŜœ΄ŜĦ΄ƖĮĎ΄*$΄āĮåŉŉĎœħĳœħ͟΄¯ĮĳƊ΄ĮĳħĮŉĳħĮƖƊ΄ƖĮĎ΄ĮĳħĮ΄œĎāĎƊƊĳƖƼ΄ŜĦ΄ǙœĈĳœħ΄å΄āŜőőŜœ΄ĈĎœŜőĳœåƖŜƂ΄ƖŜ΄ĳĈĎœƖĳĦƼ΄œÞ*΄
at national levels as well as EU level.
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Determining the amount of primary energy demand,
end energy demand and renewable energy share of a
building is strongly dependent on the energy balance
and system boundaries for a building; Possible system
boundaries for a building are illustrated in Figure 2,
åƊ΄ĳƖ΄ĳƊ΄ƊĎĎœ΄āŜœƊĳĈĎƂĳœħ΄ŜœͲƊĳƖĎ͚΄œĎåƂĀƼ΄ŜƂ΄ŜǖͲƊĳƖĎ΄
ĎœĎƂħƼ΄ƊŜƞƂāĎƊ΄ƂĎƊƞŉƖƊ΄ĳœ΄ĈĳǖĎƂĎœƖ΄ĎœĎƂħƼ΄ĀåŉåœāĎ΄ĦŜƂ΄
a building.
In the building energy balance in Equation (1), the
amount of delivered energy to the building (Edel,i) as
ƶĎŉŉ΄åƊ΄ƖĮĎ΄ĎƻſŜƂƖĎĈ΄ĎœĎƂħƼ΄ĦƂŜő΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ͬ*Ďƻſ͚ĳ)
are correlated with the boundaries of the system,
furthermore the primary energy factors (fǫ͚del,i and fǫ͚Ďƻſ͚ĳ)
of the energy carriers used in the building is also a
deciding parameter in calculating energy demand of
the building.

Figure 2: Possible system boundaries for a building [Source: EN ISO 52000-1: 2017]

(1)
Another important parameter that has been less focused in the assessment of the building performance is CO2 emission of the building.
Developing the CO2 balance for the net energy use of the building is one of the KPIs that can be applied as strong alternative to primary
energy demand and can represent a clear and practical criterion for the sustainability of the energy supply systems in the building
which accelerates the movement through “CO2-free buildings in 2050” set by EU as the objective for building sector.
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REGULATIONS AND FIRSTQ BEST PRACTICE
BELGIUM
COUNTRY REGULATION
¯ĮĎ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄ŜĦ΄ĀƞĳŉĈĳœħƊ΄ĳœ΄Ďŉħĳƞő΄ĈĳǖĎƂƊ΄ĦƂŜő΄ƂĎħĳŜœ΄ƖŜ΄ƂĎħĳŜœ͟΄¯ĮĎ΄ĀåƊĳā΄ƊƖĎſƊ΄ͬāåŉāƞŉåƖĳŜœ΄ŜĦ΄ƖĮĎ΄ĎœĎƂħƼ΄œĎĎĈĎĈ΄
and used) and minimum requirements of the building physics are mostly the same in the 3 regions, but the indicator of the primary
ĎœĎƂħƼ΄ĳœĈĎƻ΄ĈĳǖĎƂƊ͚΄ƖĮĎƂĎĦŜƂĎ΄åŉƊŜ΄ƖĮĎ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ĦŜƂ΄œÞ*͟
¯ĮĎ΄ƂĎƁƞĳƂĎőĎœƖƊ΄åœĈ΄āåŉāƞŉåƖĳŜœƊ΄ĈĎſĎœĈ΄Ŝœ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄āåƖĎħŜƂƼ͟΄NĦ΄ſåƂƖƊ΄ŜĦ΄å΄őĳƻĎĈͲƞƊĎ΄ĀƞĳŉĈĳœħ΄ĀĎŉŜœħ΄ƖŜ΄ĈĳǖĎƂĎœƖ΄āåƖĎħŜƂĳĎƊ͚΄
ƖĮĎ΄ĀƞĳŉĈĳœħ΄ĳƊ΄ƊſŉĳƖ΄ƞſ΄ĳœƖŜ΄ĈĳǖĎƂĎœƖ΄ƵŜŉƞőĎƊ΄ƶĳƖĮ΄ĳƖƊ΄Ŝƶœ΄ƂĎƁƞĳƂĎőĎœƖƊ͟΄¯ĮĎ΄ƂĎƊƞŉƖĳœħ΄ĀƞĳŉĈĳœħ΄ĳœĈĳāåƖŜƂ΄ĳƊ΄ƖĮĎ΄åƵĎƂåħĎ΄ĀƼ΄ƞƊåĀŉĎ΄ǚŜŜƂ΄
åƂĎå΄ŜĦ΄ƖĮĎ΄ĈĳǖĎƂĎœƖ΄āåƖĎħŜƂĳĎƊ͟΄
All three regions (Flemish, Walloon and Brussels capital region) incorporate the energy use of space heating, cooling domestic hot
ƶåƖĎƂ΄åœĈ΄åƞƻĳŉĳåƂƼ΄ĈĎƵĳāĎƊ΄ŜĦ΄ƖĮĎƊĎ΄ƊƼƊƖĎőƊ΄ƶĮĎœ΄āåŉāƞŉåƖĳœħ΄ƖĮĎ΄ſƂĳőåƂƼ΄ĎœĎƂħƼ΄ƞƊĎ΄ŜĦ΄ƂĎƊĳĈĎœƖĳåŉ΄ĀƞĳŉĈĳœħƊ͟΄ÎĮĎœ΄āåŉāƞŉåƖĳœħ΄
ƖĮĎ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄ŜĦ΄œŜœͲƂĎƊĳĈĎœƖĳåŉ΄ĀƞĳŉĈĳœħƊ΄ŉĳņĎ΄ŜǗāĎ΄ĀƞĳŉĈĳœħƊ͚΄ƖĮĎ΄ĎœĎƂħƼ΄ŜĦ΄ŉĳħĮƖĳœħ΄ĳƊ΄åŉƊŜ΄āŜœƊĳĈĎƂĎĈ͟΄¯ĮĎ΄ĳœāŉƞƊĳŜœ΄ŜĦ΄
energy use of DHW depends on the region.
The Flemish region uses the primary energy indicator “E”, which is the ratio of the primary energy consumption of the building to
ƖĮåƖ΄ŜĦ΄å΄ƂĎĦĎƂĎœāĎ΄ĀƞĳŉĈĳœħ͚΄ƖŜ΄ĳœĈĳāåƖĎ΄ƖĮĎ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄ŜĦ΄å΄ĀƞĳŉĈĳœħ͟΄œÞ*ͲĀƞĳŉĈĳœħƊ΄åƂĎ΄ĈĎǙœĎĈ΄åƊ΄å΄ͺ*kͻͲĀƞĳŉĈĳœħ͚΄ƶĮĳāĮ΄
ƊƖåœĈƊ΄ĦŜƂ΄ͺĳŃœå΄*œĎƂħĳĎkĎƞƖƂååŉͻ΄ŜƂ΄ͺŉőŜƊƖ΄*œĎƂħƼ΄kĎƞƖƂåŉͻ͟

13

Corresponding E-levels are:
Table 1: nZEB Levels Flemish Region
Category

nZEB E-level

Residential

E30

School

E55

kþÏå

E50

Other

E40 – E80

The same primary energy indicator “E” is used in the Walloon area, which is the ratio of the primary energy consumption of the
ĀƞĳŉĈĳœħ΄ƖŜ΄ƖĮåƖ΄ŜĦ΄å΄ƂĎĦĎƂĎœāĎ΄ĀƞĳŉĈĳœħ͚΄ƖŜ΄ĳœĈĳāåƖĎ΄ƖĮĎ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄ŜĦ΄å΄ĀƞĳŉĈĳœħ͟΄¯ĮĎ΄œÞ*ͲŉĎƵĎŉƊ΄ĈĳǖĎƂ΄ĦƂŜő΄ƖĮĎ΄AŉĎőĳƊĮ΄
region.

Figure 3: BEN-label Flemish region
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Table 2: nZEB Level Walloon region
Category

nZEB E-level

Residential

E45

School

E45

kþÏå

E45

Other

E90

¯ĮĎ΄ƂƞƊƊĎŉƊ΄ſƂĳőåƂƼ΄ĎœĎƂħƼ΄ĳœĈĎƻ͚΄*Í͚΄ĳƊ΄ƞƊĎĈ͟΄ÎĮĳāĮ΄ĳƊ΄ƖĮĎ΄ƊſĎāĳǙā΄
ſƂĳőåƂƼ΄ĎœĎƂħƼ΄ƞƊĎ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ͬņÎĮͥő̓͗ƼĎåƂͭ͟΄¯ĮĎƂĎ΄ĳƊ΄œŜ΄ǙƻĎĈ΄
őåƻĳőƞő΄*Í΄ĈĎǙœĎĈ΄ĦŜƂ΄å΄ĀƞĳŉĈĳœħ΄ƖŜ΄ĀĎ΄œÞ*͚΄ĳƖ΄ĈĎſĎœĈƊ΄Ŝœ΄ƖĮĎ΄
āŜőſåāƖœĎƊƊ΄åœĈ΄ƵŜŉƞőĎ΄ĦŜƂ΄ƂĎƊĳĈĎœƖĳåŉ΄ĀƞĳŉĈĳœħƊ΄åœĈ΄Ŝœ΄ƖĮĎ΄ĈĳǖĎƂĎœƖ΄
functions in the building and a reference primary energy consumption for
non-residential buildings.
Table 3: nZEB Level Brussels
Category

nZEB PEV-level

Residential

45+(parameters relating to compactness and
volume) kWh/m²·year

School

0,45 * PEVreference

kþÏå

0,45 * PEVreference

Other

0,45-0,80 * PEVreference
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SAMPLE PROJECT
¯ĮĎ΄ĎƻƖĎœƊĳŜœ΄ƖŜ΄ƖĮĎ΄ŜǗāĎ΄ĀƞĳŉĈĳœħ΄ŜĦ΄¢ƖåĈƊĀåĈĎƂ΄ͬāå͟΄̇̋̅̅͟΄ő̓ͭ΄ĳƊ΄ƖĮĎ΄āŜœƖĳœƞåƖĳŜœ΄ŜĦ΄ƖĮĎ΄őåƊƖĎƂ΄ſŉåœ΄Ŝœ΄ƖĮĎ΄ƊĳƖĎ΄åœĈ΄ƶĳŉŉ΄ĮŜƞƊĎ΄
the ever-growing support services. In collaboration with the architect of Bureau DGB, Ingenium did the engineering of the technical
installations of this project and acted as a sustainability consultant including the assessment of the Flemish building regulations. The
goal for the design team was to build a nearly Zero Energy Building, taking Total Cost of Ownership in mind.
¯ĮĎ΄ǙƂƊƖ΄åœĈ΄ŜĀƵĳŜƞƊ΄ƊƖĎſ΄ĳœ΄ĈĎƊĳħœĳœħ΄ƖĮĳƊ΄œÞ*΄ƶåƊ΄ŜſƖĳőĳǆĳœħ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ſĮƼƊĳāƊ΄ƶĳƖĮ΄ĈƼœåőĳā΄ƊĳőƞŉåƖĳŜœ͟΄¯ĮĎ΄ħŜåŉ΄ƶåƊ΄ǙœĈĳœħ΄
åœ΄ŜſƖĳőƞő΄ĀĎƖƶĎĎœ΄āŜŜŉĳœħ΄åœĈ΄ĮĎåƖĳœħ΄ĈĎőåœĈ΄ĳœ΄ƂĎƊſĎāƖ΄ƖŜ΄ƖĮĎƂőåŉ΄āŜőĦŜƂƖ΄ĳœ΄ƖĮĎ΄ĀƞĳŉĈĳœħ͟΄$ĳǖĎƂĎœƖ΄ƊāĎœåƂĳŜƊ΄ƶĎƂĎ΄ƊĳőƞŉåƖĎĈ΄
and compared to a reference case. Following building parameters have been optimized:

Q Window to wall ratio
Q Glazing type (SHG-value)
Q Degree of insulation
Q΄ $ĳǖĎƂĎœƖ΄ƖƼſĎƊ΄ŜĦ΄ƊŜŉåƂ΄ƊĮåĈĳœħ

16

AĮĢƕżĉͩ˹̿ͩ¡ƍàăƄûàăĉżͩŗǍüĉͩûƕĮńăĮŎĢ
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Table 3 shows the results of the parameter optimisation.
Table 3: Building Physics
Element

Value

Window/Wall

30%

UWindow

0,95 W/m²K (total U-Value of glass
and frame)

SHGCWindow

0,5

Solar shading

Orientation E/S/W – SHGC 0,036 –
Automaticly controlled

UWall

0,17 W/m²K

URoof

0,10 W/m²K

UFloor

0,24 W/m²K

Figure 5: Hydraulic scheme heating and cooling
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¯ĮĎ΄œĎƻƖ΄ƊƖĎſ΄ĳœ΄ƖĮĎ΄ĈĎƊĳħœ΄ƶåƊ΄ƖĮĎ΄āĮŜĳāĎ΄ŜĦ΄ƖĮĎ΄IÍͲƊƼƊƖĎő͟΄¢ĳœāĎ΄
āŜőĦŜƂƖ΄ƶåƊ΄åœ΄ĳőſŜƂƖåœƖ΄ĳƊƊƞĎ͚΄ƖĮĎƂőåŉŉƼ΄åāƖĳƵåƖĎĈ΄ǚŜŜƂƊ΄ͬ¯¢ͭ΄åƂĎ΄
used in the project to deliver the baseload for heating and cooling,
supplemented with heating and cooling of the hygienic ventilation.
The air handling units are equipped with rotative heat recovery with
ƵĎƂƼ΄ĮĳħĮ΄ƖĮĎƂőåŉ΄åœĈ΄ĮƼħƂŜƊāŜſĳā΄ĎǗāĳĎœāƼ΄ƖŜ΄ƂĎĈƞāĎ΄ƖĮĎ΄ŉŜåĈƊ͟΄
ĎƁƞĳƂĎĈ΄ĮĎåƖĳœħ΄åœĈ΄āŜŜŉĳœħ΄ĳƊ΄ĈĎŉĳƵĎƂĎĈ΄ĀƼ΄̈΄åĳƂ΄ƖŜ΄ƶåƖĎƂ΄ĮĎåƖ΄
pumps.
AƞƂƖĮĎƂ΄ŜſƖĳőĳǆåƖĳŜœ΄ŜĦ΄ƖĮĎ΄ĎœĎƂħƼ΄ĈĎőåœĈ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ĎƻĳƊƖĎĈ΄ĳœ΄
the optimization of the electricity demand. Air ducts and air handling
units are designed to limit the pressure drop and therefore the fan
consumption. LED lighting is provided with detection of presence and
daylight control. A photovoltaic system of 30 kW is installed to cover
the baseload of the electricity demand.
¯ĮĎƊĎ΄ƖĎāĮœĳāåŉ΄ĦĎåƖƞƂĎƊ΄ƖŜħĎƖĮĎƂ΄ƶĳƖĮ΄ƖĮĎ΄ĎƻāĎŉŉĎœƖ΄ĀƞĳŉĈĳœħ΄
ĎœƵĎŉŜſĎ΄ĎœƊƞƂĎ΄ƖĮåƖ΄ƖĮĳƊ΄ĀƞĳŉĈĳœħ΄åāĮĳĎƵĎƊ΄ƖĮĎ΄*k΄ŉåĀĎŉ΄ĳœ΄AŉåœĈĎƂƊ͟΄
The primary energy use indicator of the building is E40, which is
ƊĳħœĳǙāåœƖŉƼ΄ŉŜƶĎƂ΄Ĉåœ΄ƖĮĎ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ĦŜƂ΄œÞ*΄ĳœ΄AŉåœĈĎƂƊ΄ͬ*̊̅ͭ͟

AĮĢƕżĉͩ˻̿ͩ*ŎĉżĢƳͩŹĉżġŗżŌàŎüĉͩüĉżƍĮǏüàƍĉ
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FINLAND
COUNTRY REGULATION
Police in general

In Finland, energy performance regulation
was introduced by the Ministry of
Environment since 1976, as part of the
kåƖĳŜœåŉ΄ĀƞĳŉĈĳœħ΄āŜĈĎ͚΄ƶĮĳāĮ΄ĮåƵĎ΄ĀĎĎœ΄
tightened 4 times with additional 30% of
improvement targets in each revision,
and over 30 policy instruments were
complemented for energy use in buildings
ͬAĳħƞƂĎ΄̌΄ĀĎŉŜƶ΄ƊĮŜƶƊ΄ƖĮĎ΄őĳƻ΄ŜĦ΄AĳœœĳƊĮ΄
policy research in 2017). In 2018, the new
revision of the national building code
was set in part due to the implementing
the EPBD, new buildings occupied and
owned by public authorities from 2019
were required to be nearly zero energy
buildings, and all new buildings after 2021
are mandatory to meet nearly zero energy
buildings standard.

AĮĢƕżĉͩ˼̿ͩAĮŎŎĮƄĩͩŹŗńĮüƳͩŌĮƲͩġŗżͩûƕĮńăĮŎĢͩĉŎĉżĢƳͩĉǍüĮĉŎüƳͩĮŎͩ˷˵˶˼
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Building code implementation for new buildings
All new buildings are required to have Energy Performance
ĎƂƖĳǙāåƖĎ΄ƶĮĎœ΄åſſŉƼĳœħ΄ĀƞĳŉĈĳœħ΄ſĎƂőĳƖ͚΄ƶĮĳāĮ΄ĈĎőŜœƊƖƂåƖĎƊ΄
ƖĮĎ΄ĎœĎƂħƼ΄ƂåƖĳœħ΄åƊ΄ƊĮŜƶœ΄ĳœ΄ƖĮĎ΄ƊåőſŉĎ΄āĎƂƖĳǙāåƖĎ΄ͬAĳħƞƂĎ΄
8). Currently all buildings are targeted to meet at least Class B
requirement.
The energy rate is given as E-value (kWhE/m²), which uses the
calculated annual consumption of delivered energy weighted
by energy carrier factors (Table 5) per the building’s net heated
åƂĎå͟΄¯ĮĎ΄kåƖĳŜœåŉ΄ƞĳŉĈĳœħ΄ŜĈĎ΄ŜĦ΄̇̅̆̌΄ƊĎƖƊ΄ƖĮĎ΄őĳœĳőƞő΄ƵåŉƞĎ΄
depending on the building type (Table 4), each building type has
ƖĮĎ΄œŜƂőåƖĳƵĎ΄ƞƊåħĎ΄ſƂŜǙŉĎ΄åœĈ΄ƊƖåœĈåƂĈ΄ĳœƖĎƂœåŉ΄ŉŜåĈƊ΄ĳœāŉƞĈĳœħ΄
domestic hot water demand.
$ĳƊƖĳœāƖ΄ĦƂŜő΄ƶĮŜŉĎ΄ĀƞĳŉĈĳœħ΄ĎœĎƂħƼ΄ƂåƖĳœħ͚΄kåƖĳŜœåŉ΄ƞĳŉĈĳœħ΄
Code also provides minimum requirement for thermal insulation,
technical system performance and indoor environment. For
ĎƻåőſŉĎ͚΄ĳœ΄åŉŉ΄ĀƞĳŉĈĳœħƊ΄åĳƂ΄ĮåœĈŉĳœħ΄ƞœĳƖ΄ĮĎåƖ΄ƂĎāŜƵĎƂƼ΄ĎǗāĳĎœāƼ΄
should be above 68 %, indoor operative temperature should meet
90 % stability, etc.

AĮĢƕżĉͩ˽̿ͩ*ƲàŌŹńĉͩŗġͩAĮŎŎĮƄĩͩƕĮńăĮŎĢͩ*ŎĉżĢƳͩĉżƍĮǏüàƍĉ
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«àûńĉͩ˹̿ͩżĮŌàżƳͩĉŎĉżĢƳͩüŗŎƄƕŌŹƍĮŗŎͩ͒*͘Ƭàńƕĉ͓ͩńĮŌĮƍͩġŗżͩăĮǌĉżĉŎƍͩûƕĮńăĮŎĢͩƍƳŹĉƄ
Intended use category

Limit for E-value
kWhE/(m²·year)

Category 1)
Small residential buildings:
a) Detached houses and link-detached houses with a net heated area (Anet) of 50 – 150 m²
b) Detached houses and link-detached houses with a net heated area (Anet) exceeding 150 but not exceeding 600 m²
c) Detached houses and link-detached houses with a net heated area exceeding 600 m²
Úšåųų±ÏåÚĘŅƚŸåŸ±ĹÚÆĬŅÏĩŸŅüā±ƋŸƵĜƋĘųåŸĜÚåĹƋĜ±ĬŸƋŅųåƼŸŅĹ±ĵ±ƻĜĵƚĵŅüƋƵŅŸƋŅųåƼŸ

200 – 0,6 Anet
116 – 0,04 Anet
92
105

Category 2)
ĬŅÏĩŸŅüā±ƋŸƵĜƋĘųåŸĜÚåĹƋĜ±ĬŸƋŅųåƼŸŅĹ±ƋĬå±ŸƋƋĘųååŸƋŅųåƼŸ

90

Category 3)
kþÏåÆƚĜĬÚĜĹčŸØĘå±ĬƋĘÏåĹƋųåŸ

100

Category 4)
Commercial buildings, department stores, shopping centres; wholesale and retail trade buildings, excluding grocery
trade units under 2,000 m²; shopping halls, theatres, opera, concert and congress halls, cinemas, libraries, archives,
museums, art galleries, exhibition halls

135

Category 5)
Accommodation establishment buildings, hotels, boarding houses, assisted living accommodation, retirement homes,
residential care institutions

160

Category 6)
Education and training buildings and day-care centres

100

Category 7)
Buildings for sports and physical exercise, excluding indoor swimming pools and indoor ice rinks

100

Category 8)
Hospitals

320

Category 9)
Other buildings, warehouses, transport and communications buildings, indoor swimming pools, indoor ice rinks,
grocery trade units under 2.000 m², portable buildings

no limit
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Table 5: Primary energy factors
Weighting factor for energy source in the new
building code of 2017
Fossil fuels

1.0

Electricity

1.2

District heating

0.5

District cooling

0.28

Renewable fuels

0.5

Overall in the long term, these three optional ways lead to the same energy savings
Requirements for technical building systems have to be applied in all cases

Option 1
Energy eﬃciency
requirements for each
building element:
windows and doors
exterior walls rooﬁng

Option 2
Energy consumption
requirements for a
building by
building class:
Balancing Calculation

Option 3
Requirements for the
overall energy
consumption
of a building by
building type:
Can take to account
renewable energy

Due to the cold climate, buildings in Finland had long adopted
ƵĎƂƼ΄ĮĳħĮ΄ĎœĎƂħƼ΄ĎǗāĳĎœāƼ΄āŜœƊƖƂƞāƖĳŜœ͚΄ĦŜƂ΄ĎƻåőſŉĎ͚΄ƶĳœĈŜƶƊ΄
Selecting Option 1,2, or 3
U value limit is 1,0 W/m2_͚΄ĀƞĳŉĈĳœħ΄ĎœƵĎŉŜſĎ΄ĳœǙŉƖƂåƖĳŜœ΄Ɓ50=4
m3/hm2͟΄¯Ŝ΄ſåƊƊ΄ƖĮĎ΄kĎåƂŉƼ΄ÞĎƂŜ΄*œĎƂħƼ΄ƞĳŉĈĳœħ΄ƂĎƁƞĳƂĎőĎœƖ͚΄
Project Planning
the new building code encourages the use of district energy
solutions and renewable energy (e.g. solar heating and power). In
Need for building repair or alteration
recent years heat pump installation has already progressed at a
rapid pace. In addition, integration of deep ground boreholes has
Figure 9: Energy performance requirements for building renovation
started in a few commercial projects.

Building code implementation for refurbishments
Nœ΄͚̇̅̆̈΄ƖĮĎ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄ƂĎħƞŉåƖĳŜœƊ΄ĳƊƊƞĎĈ΄ĎœĎƂħƼ΄ƊåƵĳœħ΄ƂĎƁƞĳƂĎőĎœƖ΄ĦŜƂ΄ĎƻĳƊƖĳœħ΄ĀƞĳŉĈĳœħƊ΄ƞœĈĎƂħŜĳœħ΄ƂĎœŜƵåƖĳŜœ΄åœĈ΄
ƂĎƖƂŜǙƖƖĳœħ͟΄¯ĮĎ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ŜƞƖŉĳœĎ΄̈΄ŜſƖĳŜœƊ΄ͬƊƞőőåƂĳǆĎĈ΄ĳœ΄AĳħƞƂĎ΄̎ͭ΄ĳœ΄ƖĮĎ΄ſŉåœœĳœħ΄ſĮåƊĎ͚΄ƖŜ΄ĎœƊƞƂĎ΄ŜŉĈ΄ĀƞĳŉĈĳœħͽƊ΄ƞſħƂåĈĳœħ΄
ƶŜƂņ΄åāĮĳĎƵĳœħ΄ħŜŜĈ΄ŜƵĎƂåŉŉ΄ĎœĎƂħƼ΄ƊåƵĳœħƊ͟΄¯ĮĎ΄AĳœœĳƊĮ΄ħŜƵĎƂœőĎœƖ΄ĮåƵĎ΄ĳœƖƂŜĈƞāĎĈ΄ƵåƂĳŜƞƊ΄Ǚœåœāĳåŉ΄ĳœāĎœƖĳƵĎƊ΄åœĈ΄Ɩåƻ΄ĈĳƊāŜƞœƖƊ΄
to support renovation projects with adoption of renewable energy. This contributes to a substantial reduction of the overall energy
use in buildings in Finland.
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SAMPLE PROJECT
¯Ƃĳſŉå΄ĳƊ΄å΄ŉåƂħĎ΄ĈĎƵĎŉŜſőĎœƖ΄ſƂŜŃĎāƖ΄ĳœ΄āĎœƖƂåŉ΄åƊĳŉå΄ĳœ΄IĎŉƊĳœņĳ͚΄ĳƖ΄ĳƊ΄å΄ƖĮƂĎĎͲĀŉŜāņ΄āŜőſŉĎƻ΄ͬAĳħƞƂĎ΄̆̅ͭ΄ĳœāŉƞĈĳœħ΄å΄ƊĮŜſſĳœħ΄āĎœƖƂĎ͚΄
åſåƂƖőĎœƖƊ͚΄ĮŜƖĎŉ͚΄ŜǗāĎƊ΄åœĈ΄őƞŉƖĳͲſƞƂſŜƊĎ΄åƂĎœå͚΄ƶĮĳāĮ΄åŉƊŜ΄āŜœœĎāƖƊ΄ƖŜ΄å΄őåĳœ΄ſƞĀŉĳā΄ƖƂåœƊſŜƂƖ΄ƖĎƂőĳœåŉ͟΄BƂåœŉƞœĈ΄tƼ΄ƶåƊ΄
åſſŜĳœƖĎĈ΄åƊ΄ƖĮĎ΄őåĳœ΄IÍ͚΄ĎŉĎāƖƂĳāåŉ΄ĈĎƊĳħœĎƂ΄åœĈ΄ĎœĎƂħƼ΄āŜœƊƞŉƖåœƖ΄ƊĳœāĎ΄ƖĮĎ΄ĀĎħĳœœĳœħ΄ŜĦ΄ƖĮĎ΄ſƂŜŃĎāƖ΄ſŉåœœĳœħ΄ſĮåƊĎ͟΄¯ĮĳƊ΄ĳƊ΄
ŜœĎ΄ŜĦ΄ƖĮĎ΄ǙƂƊƖ΄āŜőőĎƂāĳåŉ΄ĀƞĳŉĈĳœħƊ΄ĈĎƊĳħœĎĈ΄ƖŜ΄ĈĎőŜœƊƖƂåƖĎ΄AĳœœĳƊĮ΄kĎåƂŉƼ΄ÞĎƂŜ΄*œĎƂħƼ΄ƞĳŉĈĳœħ΄ſƂĳœāĳſŉĎ͟΄¯ĮĎ΄iåŉŉ΄ŜĦ΄¯Ƃĳſŉå΄ƶåƊ΄
åƶåƂĈĎĈ΄ƖĮĎ΄a**$΄ſŉåƖĳœƞő΄āĎƂƖĳǙāåƖĳŜœ΄ƞſŜœ΄āŜőſŉĎƖĳŜœ͟΄
In the development process, Granlund Oy studied the following options:

Q Connection to Helsinki city district heating and cooling network
Q Good control of air tightness
Q Windows with U value of 0.7 W/m K and g value of 30 %
Q LED lighting with smart controls are used to minimize light electricity consumption
Q΄ BƂĎĎœ΄ƂŜŜĦ΄āŜƵĎƂƊ΄̉̅΄μ΄ŜĦ΄ĎƻƖĎƂĳŜƂ΄ƂŜŜĦ
Q΄ ĳƂ΄ĮåœĈŉĳœħ΄ƞœĳƖƊ΄ƶĳƖĮ΄ĮĳħĮ΄ĮĎåƖ΄ƂĎāŜƵĎƂƼ΄ĎǗāĳĎœāƼ΄̌̍΄μ
Q Demand controlled ventilation
Q΄ IĳħĮ΄ĎǗāĳĎœāƼ΄ĦåœƊ΄ƶĳƖĮ΄ƂĎĈƞāĎĈ΄Ħåœ΄ſŜƶĎƂ΄āŜœƊƞőſƖĳŜœ
2
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Figure 10: Photo of Tripla
͐¡ŗƕżüĉ̿ͩĩƍƍŹƄ̿͋͋ƭƭƭͅƳĮƍͅǏ͋ĉŎ͋ĩŗŌĉƄ͋àŹàżƍŌĉŎƍƄ͘ġŗż͘Ƅàńĉ͋ĩĉńƄĮŎŁĮ͋ŹàƄĮńà͋ƍżĮŹńà͑
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Ɩ΄ƖĮĎ΄ƖĳőĎ΄ŜĦ΄åſſŉƼĳœħ΄ĦŜƂ΄å΄ĀƞĳŉĈĳœħ΄ſĎƂőĳƖ΄ĳœ΄͚̇̅̆̋΄kĎåƂŉƼ΄ÞĎƂŜ΄*œĎƂħƼ΄ƞĳŉĈĳœħ΄ħƞĳĈĎŉĳœĎ΄ƶåƊ΄ŃƞƊƖ΄ƂĎŉĎåƊĎĈ΄åƊ΄ĈƂåĦƖ͚΄ƖĮĎ΄*ͲƵåŉƞĎ΄
target for commercial building was set to 101 kWhE/m2͚΄ƖĮĎ΄Ǚœåŉ΄ƊƞĀőĳƊƊĳŜœ΄ĦŜƂ΄¯Ƃĳſŉå΄ſƂĎƊĎœƖĎĈ΄ƖĮĎ΄*ͲƵåŉƞĎ΄ŜĦ΄̍̅΄ņÎĮE/m2 for the
shopping mall and 95 kWhE/m2΄ĦŜƂ΄ƖĮĎ΄āŜőőĎƂāĳåŉ΄åƂĎå΄ĳœ΄ƖĮĎ΄ƊƖåƖĳŜœ͟΄¯ĮĎƊĎ΄*ͲƵåŉƞĎƊ΄ƶŜƞŉĈ΄åŉƊŜ΄ĦƞŉǙŉ΄ƖĮĎ΄āƞƂƂĎœƖ΄AĳœœĳƊĮ΄kĎåƂŉƼ΄
ÞĎƂŜ΄*œĎƂħƼ΄ƞĳŉĈĳœħ΄āŉåƊƊĳǙāåƖĳŜœ͟΄΄
Figure 11 shows the detail energy breakdown for these two areas in Tripla.
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Figure 11: Calculated energy consumptions
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FRANCE
COUNTRY REGULATION
First Regulations
¯ĮĎ΄ǙƂƊƖ΄AƂĎœāĮ΄¯ĮĎƂőåŉ΄ĎħƞŉåƖĳŜœ΄ƶåƊ΄ĎĈĳƖĎĈ΄ĦŜƂ΄œĎƶ΄ĈƶĎŉŉĳœħƊ΄ĳœ΄̆̎̌̉΄ĦŜŉŉŜƶĳœħ΄ƖĮĎ΄ǙƂƊƖ΄tĳŉ΄ƂĳƊĳƊ͟΄NƖ΄ĳœƖƂŜĈƞāĎĈ΄åœ΄ŜĀŉĳħåƖĳŜœ΄ƖŜ΄
install insulation and heating control systems. The level of requirement was strengthened in 1982. In 1988 an obligation of means was
ĳœƖƂŜĈƞāĎĈ΄ƖŜƶåƂĈƊ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ĎœƵĎŉŜſĎ΄åœĈ΄IÍ΄ƊƼƊƖĎőƊ͚΄åœĈ΄ƖĮĳƊ΄ƂĎħƞŉåƖĳŜœ΄åŉƊŜ΄ĳœāŜƂſŜƂåƖĎĈ΄œŜœͲƂĎƊĳĈĎœƖĳåŉ΄ĀƞĳŉĈĳœħƊ͟
RT 2000 & RT 2005
¯ĮĎ΄ĎőĎƂħĎœāĎ΄ŜĦ΄¢ƞƊƖåĳœåĀŉĎ΄$ĎƵĎŉŜſőĎœƖ΄åœĈ΄ƖĮĎ΄ƶĳŉŉ΄ƖŜ΄ƂĎĈƞāĎ΄BƂĎĎœ΄IŜƞƊĎ΄*ǖĎāƖ͚΄ĎőĀŜĈĳĎĈ΄ĀƼ΄ƖĮĎ΄ĳŜ΄¢ƞőőĳƖ΄ĳœ΄̆̎̎̇΄åœĈ΄
the Kyoto Protocol in 1997, led France to go a step further in reducing energy consumption and carbon emissions of buildings. The
¯ĮĎƂőåŉ΄ĎħƞŉåƖĳŜœ΄̇̅̅̅΄ͬ¯΄̇̅̅̅ͭ΄ƶåƊ΄ĈĎƵĎŉŜſĎĈ΄ĦŜƂ΄œĎƶ΄āŜœƊƖƂƞāƖĳŜœƊ͚΄ĳœƖƂŜĈƞāĳœħ΄åœ΄ŜĀŉĳħåƖĳŜœ΄ŜĦ΄ƂĎƊƞŉƖƊ΄ƂĎħåƂĈĳœħ΄ĎœĎƂħƼ΄
consumption, while keeping obligations of means. It consisted in comparing the primary energy consumption of the project through
a dynamic thermal simulation, with a baseline building of which characteristics were set up by statutory guidance. It also introduced
a thermal comfort indicator called Internal Conventional Temperature (Tic).
¯ĮĎ΄œĎƻƖ΄ƂĎħƞŉåƖĳŜœ΄¯΄̇̅̅̊΄ņĎſƖ΄ƖĮĎ΄ſƂĎƵĳŜƞƊ΄ƂĎħƞŉåƖĳŜœͽƊ΄ĀåƊĳāƊ͚΄ƶĮĳŉĎ΄ĀĎĳœħ΄őŜƂĎ΄ƊƖƂĳœħĎœƖ͟΄¯ĮĎ΄őåœĈåƖŜƂƼ΄ƖĮĎƂőåŉ΄ƊĳőƞŉåƖĳŜœ΄
āŜƵĎƂĎĈ΄ƞſ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ΄ĦŜƂ΄IÍ͚΄ĮŜƖ΄ƶåƖĎƂ͚΄ŉĳħĮƖĳœħ͚΄åœĈ΄åƞƻĳŉĳåƂƼ΄ƊƼƊƖĎőƊ͟΄NƖ΄ĈĳĈ΄œŜƖ΄ƖåņĎ΄ĳœƖŜ΄åāāŜƞœƖ΄ƊſĎāĳǙā΄ƖĎœåœƖ΄
use such as process equipment, computers or domestic equipment, as the goal of the regulation was to assess the building
ſĎƂĦŜƂőåœāĎ΄ĳƖƊĎŉĦ͟΄¯ĮĎ΄¯΄̇̅̅̊΄åŉƊŜ΄ĳœƖƂŜĈƞāĎĈ΄ƊĎƵĎƂåŉ΄ĎœĎƂħƼ΄ŉåĀĎŉƊ΄ĦŜƂ΄ĎǗāĳĎœƖ΄ĀƞĳŉĈĳœħƊ΄ƖĮåƖ΄ƶĎœƖ΄ĦåƂ΄ĀĎƼŜœĈ΄ƖĮĎ΄ƂĎƁƞĳƂĎőĎœƖƊ͟΄
iĎåœƶĮĳŉĎ΄å΄ƂĎħƞŉåƖĳŜœ΄ĦŜƂ΄ĎƻĳƊƖĳœħ΄ĀƞĳŉĈĳœħƊ΄ƶåƊ΄ĎŉåĀŜƂåƖĎĈ΄ĳœ΄͚̇̅̅̍΄ĀåƊĎĈ΄Ŝœ΄ƖĮĎ΄ƊåőĎ΄āåŉāƞŉåƖĳŜœ΄őĎƖĮŜĈ΄åƊ΄ƖĮĎ΄¯͚̇̅̅̊΄ƶĳƖĮ΄
ƊſĎāĳǙā΄ŜĀŉĳħåƖĳŜœ΄ŜĦ΄őĎåœƊ΄Ŝœ΄ĀƞĳŉĈĳœħ΄ĎœƵĎŉŜſ΄åœĈ΄ƊƼƊƖĎőƊ͟΄NƖ΄ĳƊ΄ƊƖĳŉŉ΄őåœĈåƖŜƂƼ΄ĀƼ΄œŜƶ͟΄
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RT 2012
¯ĮĎ΄ͺBƂĎœĎŉŉĎ΄ĈĎ΄ŉͽ*œƵĳƂŜœœĎőĎœƖͻ΄ĳœ΄̇̅̅̌΄ſƞƊĮĎĈ΄ĦŜƂƶåƂĈ΄å΄kåƖĳŜœåŉ΄¢ƖƂåƖĎħƼ΄ƖŜ΄ƂĎĈƞāĎ΄ĎœĎƂħƼ΄åœĈ΄āåƂĀŜœ͚΄ņĎĎſĳœħ΄ƖĮĎ΄
āŜœƊƖƂƞāƖĳŜœ΄ĳœĈƞƊƖƂƼ΄åƊ΄ƖĮĎ΄āĎœƖƂĎ΄ŜĦ΄ƖĮĳƊ΄¢ƖƂåƖĎħƼ͟΄¢ĳħœĳǙāåœƖ΄āĮåœħĎƊ΄ƶĎƂĎ΄ƞœĈĎƂħŜœĎ΄ĦŜƂ΄ƖĮĎ΄œĎƶ΄ƂĎħƞŉåƖĳŜœ΄¯΄̇̅̆̇͟΄ĀŜƵĎ΄åŉŉ͚΄
ƖĮĎ΄œĎƶ΄ƂĎħƞŉåƖĳŜœ΄ħƂĎåƖŉƼ΄ƂĎĳœĦŜƂāĎƊ΄ƖĮĎ΄ƂĎƁƞĳƂĎőĎœƖƊ͚΄ſƞƖƖĳœħ΄ſƂĎƵĳŜƞƊ΄¯΄̇̅̅̊΄ĮĳħĮ΄ſĎƂĦŜƂőåœāĎ΄ŉåĀĎŉƊ΄åƊ΄ƖĮĎ΄œĎƶ΄ƊƖåœĈåƂĈƊ͟΄NƖ΄
introduced a new indicator about the bioclimatic need called Bbio. Construction projects have to show compliance with the following
key indicators:

Q Bbio: Bioclimatic performance
Q Cep:΄ŜœƵĎœƖĳŜœåŉ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ͚΄ĳœ΄ſƂĳőåƂƼ΄ĎœĎƂħƼ͟΄NƖ΄ĳœāŉƞĈĎƊ΄IÍ͚΄ĮŜƖ΄ƶåƖĎƂ͚΄ŉĳħĮƖĳœħ͚΄åƞƻĳŉĳåƂƼ΄ƊƼƊƖĎőƊ͟
Q Tic: Internal conventional temperature.
¯ĮĎ΄¯΄̇̅̆̇΄ƊĎƖƊ΄åƊĳĈĎ΄ƖĮĎ΄āŜœāĎſƖ΄ŜĦ΄āŜőſåƂĳœħ΄ƖĮĎ΄œĎƶ΄āŜœƊƖƂƞāƖĳŜœ΄ƖŜ΄å΄ĀåƊĎŉĳœĎ΄ĀƞĳŉĈĳœħ͟΄NœƊƖĎåĈ͚΄ƖĮĎ΄œĎƶ΄ƂĎħƞŉåƖĳŜœ΄ƊĎƖƊ΄å΄
ǙƻĎĈ΄ƖĮƂĎƊĮŜŉĈ΄ĦŜƂ΄ƖĮĎ΄ſƂĎƵĳŜƞƊ΄ņĎƼ΄ĳœĈĳāåƖŜƂƊ͚΄ƶĮĳāĮ΄ĈĎſĎœĈƊ΄ŜœŉƼ΄Ŝœ΄ƖĮĎ΄ƞƊĎ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ͚΄ƖĮĎ΄āŉĳőåƖĳā΄ǆŜœĎ΄åœĈ΄åŉƖĳƖƞĈĎ͟΄AŜƂ΄
instance, energy consumption of residential buildings shall be kept below 40 to 65 kWhepͥő̓͗ƼĎåƂ͚΄åœĈ΄ŜǗāĎ΄ĀƞĳŉĈĳœħƊ΄ĀĎŉŜƶ΄̆̆̅΄ƖŜ΄
132 kWhep/m²·year.
tœĎ΄ŜĦ΄ƖĮĎ΄őåĳœ΄åƊſĎāƖƊ΄ŜĦ΄ƖĮĎ΄¯΄̇̅̆̇΄ŉĳĎƊ΄ĳœ΄ĳƖƊ΄āŜőſŉĎƻĳƖƼ͚΄åƊ΄å΄œĎƶ΄őĎƖĮŜĈ΄ĮåƊ΄ĀĎĎœ΄ƊſĎāĳǙāåŉŉƼ΄ĈĎƵĎŉŜſĎĈ͟΄ÎĮĳŉĎ΄ĳƖ΄ƊƖĳŉŉ΄āŜœƊĳƊƖƊ΄
ĳœ΄å΄ĈƼœåőĳā΄ƖĮĎƂőåŉ΄ƊĳőƞŉåƖĳŜœ͚΄ƖĮĎ΄őåœĈåƖŜƂƼ΄āåŉāƞŉåƖĳŜœ΄őĎƖĮŜĈ΄ĳƊ΄œŜƶ΄Ƃƞœœĳœħ΄ŜƵĎƂ΄̆̊̅̅΄ſåħĎƊ͚΄őåņĳœħ΄¯΄̇̅̆̇΄åœ΄ĎƻāĎĎĈĳœħŉƼ΄
āŜőſŉĎƻ΄ƂĎħƞŉåƖĳŜœ͟
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Figure 12: Limit of maximum energy consumption of new residential buildings
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RE 2020
¢ƖåƂƖĳœħ΄ĦƂŜő΄ƖĮĎ΄̆ƊƖ΄ŜĦ΄]åœƞåƂƼ΄͚̇̅̇̇΄¯΄̇̅̆̇΄ƶĳŉŉ΄ĀĎ΄ħƂåĈƞåŉŉƼ΄ƂĎſŉåāĎĈ΄ĀƼ΄å΄œĎƶ΄ƂĎħƞŉåƖĳŜœ͚΄ƖĮĎ΄ĮĳħĮŉƼ΄åœƖĳāĳſåƖĎĈ΄*œƵĳƂŜœőĎœƖåŉ΄
ĎħƞŉåƖĳŜœ΄̇̅̇̅΄ͬ*΄̇̅̇̅ͭ͟΄¯ĮĳƊ΄ƂĎħƞŉåƖĳŜœ΄āŜœƊƖĳƖƞƖĎƊ΄å΄őåŃŜƂ΄āĮåœħĎ΄ĳœ΄ƖĮĎ΄AƂĎœāĮ΄ŉŜƶͲāåƂĀŜœ΄ƊƖƂåƖĎħƼ΄åƊ΄ĳƖ΄ĳœƖƂŜĈƞāĎƊ΄å΄
requirement on embodied and operational Carbon through a life cycle analysis, in addition to the previous criteria.
ƞĳŉĈĳœħ΄ƊƞāĮ΄å΄ƂĎħƞŉåƖĳŜœ΄ĳƊ΄å΄ƵĎƂƼ΄āŜőſŉĎƻ΄ƖåƊņ΄ƖŜ΄åāĮĳĎƵĎ͚΄ĎƊſĎāĳåŉŉƼ΄åƊ΄ĳƖ΄ƶĳŉŉ΄åſſŉƼ΄ƖŜ΄åœƼ΄œĎƶ΄āŜœƊƖƂƞāƖĳŜœƊ΄Ŝœ΄ƖĮĎ΄ƶĮŜŉĎ΄AƂĎœāĮ΄
territory. This implies major changes and has an impact on construction cost. The process of elaborating this regulation started in
̇̅̆̋΄ƶĳƖĮ΄ƖĮĎ΄*ΤͲ΄ĎƻſĎƂĳőĎœƖåƖĳŜœ͚΄ƶĮĳāĮ΄ƶåƊ΄ĈĎƵĎŉŜſĎĈ΄ƖŜ΄åƊƊĎƊƊ΄ƖĮĎ΄ƖĎāĮœĳāåŉ΄åœĈ΄ĎāŜœŜőĳā΄ĦĎåƊĳĀĳŉĳƖƼ΄ŜĦ΄ƖĮĎ΄ſĎƂĦŜƂőåœāĎ΄ŉĎƵĎŉƊ΄
(4 levels for energy, 2 for carbon), and to help the stakeholders anticipate the new regulation.
¯Ŝ΄ſƂŜāĎĎĈ΄ƊőŜŜƖĮŉƼ΄ƖĮĎ΄*΄̇̅̇̅΄ĮåƊ΄ĀĎĎœ΄ƊſŉĳƖ΄ĳœƖŜ΄̈΄ſĮåƊĎƊ΄åƖ΄ŉĎåƊƖ͟΄¯ĮĎ΄ǙƂƊƖ΄ſĮåƊĎ΄ƶĳŉŉ΄ŜœŉƼ΄āŜœāĎƂœ΄ƂĎƊĳĈĎœƖĳåŉ΄ƞœĳƖƊ͟΄¯ĮĎ΄
ƂĎħƞŉåƖĳŜœ΄ĈŜāƞőĎœƖƊ΄ƊĮŜƞŉĈ΄ĀĎ΄ſƞĀŉĳƊĮĎĈ΄åœĈ΄ſåƊƊĎĈ΄ƖĮĳƊ΄ƊƞőőĎƂ΄åœĈ΄ƊĮåŉŉ΄åſſŉƼ΄ĀƼ΄̆ƊƖ΄]åœƞåƂƼ΄̇̅̇̇͟΄¯ĮĎ΄œĎƻƖ΄ƊƖĎſ΄ƊĮŜƞŉĈ΄
ĦŜŉŉŜƶ΄ĈƞƂĳœħ΄ƖĮĎ΄œĎƻƖ΄őŜœƖĮƊ΄åœĈ΄ƶĳŉŉ΄ĳœāŜƂſŜƂåƖĎ΄ŜǗāĎ΄åœĈ΄ĎĈƞāåƖĳŜœåŉ΄ĀƞĳŉĈĳœħƊ͟΄¯ĮĎ΄ŉåƊƖ΄ſĮåƊĎ΄ƊĮŜƞŉĈ΄ĳœāŉƞĈĎ΄ƖĮĎ΄ƂĎƊƖ΄ŜĦ΄ƖĎƂƖĳåƂƼ΄
ĀƞĳŉĈĳœħƊ΄ͬƂĎƖåĳŉ͚΄ĮŜƖĎŉƊ͚΄ƂĎƊƖåƞƂåœƖƊ͚΄ĮĎåŉƖĮ΄ĦåāĳŉĳƖĳĎƊ͚΄ƶåƂĎĮŜƞƊĎƊ͚΄ĎƖāͭ͟΄ĀƞƖ΄ĳƖ΄ƶĳŉŉ΄œŜƖ΄āŜőĎ΄ŜƞƖ΄ƊŜŜœ΄åƊ΄åŉŉ΄ƖĮĎ΄ĎǖŜƂƖƊ΄åƂĎ΄āƞƂƂĎœƖŉƼ΄ſƞƖ΄
ĳœƖŜ΄ſƞĀŉĳƊĮĳœħ΄ƖĮĎ΄ƖĎƻƖƊ΄ĦŜƂ΄ƂĎƊĳĈĎœƖĳåŉ͚΄ŜǗāĎ΄åœĈ΄ĎĈƞāåƖĳŜœåŉ΄ĦåāĳŉĳƖĳĎƊ͟΄΄
ŜőſŉĳåœāĎ΄ƖŜ΄*΄̇̅̇̅΄ƶĳŉŉ΄ĀĎ΄őĎƖ΄ĳĦ΄ƖĮĎ΄ƂĎƊƞŉƖƊ΄åƂĎ΄ƞœĈĎƂ΄ǙƻĎĈ΄ƖĮƂĎƊĮŜŉĈƊ΄ĦŜƂ΄ƖĮĎ΄ĦŜŉŉŜƶĳœħ΄ĳœĈĳāåƖŜƂƊ͙΄

Q
Q
Q
Q
Q
Q
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Bbio: Bioclimatic performance
Cep nr:΄kŜœͲƂĎœĎƶåĀŉĎ΄āŜœƵĎœƖĳŜœåŉ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ͚΄ĳœ΄ſƂĳőåƂƼ΄ĎœĎƂħƼ͟΄
Cep: Conventional energy consumption, in primary energy.
Ic energie: Operational carbon emissions, over a 50 years period
Ic composants: Embodied Carbon of the whole building and building lot
DH: degree hours of discomfort in summer

¯ĮĎ΄*΄̇̅̇̅΄ĎœĎƂħƼ΄āåŉāƞŉåƖĳŜœ΄őĎƖĮŜĈ΄ĳƊ΄ƂŜƞħĮŉƼ΄ƖĮĎ΄ƊåőĎ΄åƊ΄
ƖĮĎ΄¯΄͚̇̅̆̇΄ƖĮŜƞħĮ΄ĳƖ΄œŜƶ΄ĳœƖĎħƂåƖĎƊ΄ƖĮĎ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ΄
of elevators. The Carbon indicators will be evaluated by a full
Life Cycle Analysis.
ÎĳƖĮ΄ƖĮĎ΄œĎƶ΄*΄͚̇̅̇̅΄ƖĮĎ΄AƂĎœāĮ΄ħŜƵĎƂœőĎœƖ΄ĮŜſĎƊ΄ƖŜ΄ĦƞŉǙŉ΄
ƖĮĎ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ŜĦ΄ƖĮĎ΄kåƖĳŜœåŉ΄aŜƶ΄åƂĀŜœ

Figure 13: RE 2020 Logo
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SAMPLE PROJECT
]åƵå΄ĳƊ΄å΄̎΄ƊƖŜƂĎƼƊ΄ŜǗāĎ΄ƞĳŉĈĳœħ΄ĳœ΄åƂĳƊ͚΄ƶĳƖĮ΄å΄ƖŜƖåŉ΄ǚŜŜƂ΄åƂĎå΄ŜĦ΄̇̉̅̅̅΄ő͚̓΄āŜőſŉĎƖĎĈ΄ĳœ΄̇̅̆̌͟΄΄¯ĮĎ΄ĀƞĳŉĈĳœħ΄ĳƊ΄ſåƂƖ΄ŜĦ΄ƖĮĎ΄ƂĎœĎƶåŉ΄
of the Clichy-Batignolles district, characterized by the coverage of the rail network leading to St Lazare station. The project is located
on the thick slab covering the tracks.
¯ĮĎ΄ƶĳŉŉ΄ŜĦ΄ƖĮĎ΄ſŉåœœĳœħ΄åƞƖĮŜƂĳƖĳĎƊ͚΄åƂĳƊ΄åƖĳħœŜŉŉĎƊ΄őĎœåħĎőĎœƖ΄͚ͬͭ΄ƶåƊ΄ƖŜ΄őåņĎ΄ŉĳāĮƼ΄åƖĳħœŜŉŉĎƊ΄åœ΄ĎƻĎőſŉåƂƼ΄*āŜĈĳƊƖƂĳāƖ͚΄
ƖĮƂŜƞħĮ΄åőĀĳƖĳŜƞƊ΄ƖåƂħĎƖƊ΄Ŝœ΄ĎœĎƂħƼ΄ĎǗāĳĎœāƼ͚΄ƞƊĎ΄ŜĦ΄ƂĎœĎƶåĀŉĎ΄ĎœĎƂħĳĎƊ͚΄ƂĎĈƞāƖĳŜœ΄ŜĦ΄ħƂĎĎœĮŜƞƊĎ΄ħåƊ΄ĎőĳƊƊĳŜœƊ΄åœĈ΄ĀĳŜĈĳƵĎƂƊĳƖƼ͟΄
ŉŉ΄œĎƶ΄āŜœƊƖƂƞāƖĳŜœƊ΄ĮåĈ΄ƖŜ΄āŜőſŉƼ΄ƶĳƖĮ΄ĮĳħĮŉƼ΄āĮåŉŉĎœħĳœħ΄ƊſĎāĳǙāåƖĳŜœ΄œŜƖĳāĎƊ͚΄åƊ΄ƶĎŉŉ΄åƊ΄ƖĮĎ΄åƂĳƊ΄ŉĳőåƖĎ΄ŉåœ͚΄åœĈ΄åŉŉ΄ƖĮĎ΄
ƂĎƁƞĳƂĎĈ΄āĎƂƖĳǙāåƖĳŜœƊ͟΄
åƂĀåœĎŉ΄ƶŜƂņĎĈ΄Ŝœ΄åŉŉ΄ƖĮĎ΄ĦŜƞƂ΄ŜǗāĎ΄ĀƞĳŉĈĳœħƊ΄ĳœ΄ƖĮĳƊ΄ĈĳƊƖƂĳāƖ͚΄ĀƂĳœħĳœħ΄ĳœœŜƵåƖĳƵĎ΄ƊŜŉƞƖĳŜœƊ΄ĦŜƂ΄ĎåāĮ΄ŜĦ΄ƖĮĎő͟
tœĎ΄ƖĮĎ΄őŜƊƖ΄āĮåŉŉĎœħĳœħ΄åƊſĎāƖƊ΄ƂĎƁƞĳƂĎĈ΄ĀƼ΄΄ƶåƊ΄ƖŜ΄ĈĎƊĳħœ΄å΄̇̉΄̅̅̅ő̓΄ŜǗāĎ΄ƶĳƖĮŜƞƖ΄ƖĮĎ΄ƞƊĎ΄ŜĦ΄åœƼ΄åāƖĳƵĎ΄āŜŜŉĳœħ΄ƊƼƊƖĎő͚΄
while having demanding targets towards thermal comfort, which had to be assessed through thermal simulations within the frame of
åœ΄ĎƻƖƂĎőĎ΄āŉĳőåƖĎ΄āĮåœħĎ΄ƶĎåƖĮĎƂ͟
¯ĮĎ΄ƶĳœĈŜƶ΄ƖŜ΄ƶåŉŉ΄ƂåƖĳŜ΄ŜĦ΄ƖĮĎ΄ĦåĄåĈĎ΄ĳƊ΄åƂŜƞœĈ΄̋̅μ͟΄¯ĮĳƊ΄ƂåƖĳŜ΄ĳƊ΄ĮĳħĮĎƂ΄ĦŜƂ΄ŉŜƶĎƂ΄ǚŜŜƂƊ΄ƖŜ΄ĳœāƂĎåƊĎ΄ƖĮĎ΄ĳœāŜőĳœħ΄ŜĦ΄œåƖƞƂåŉ΄ŉĳħĮƖ΄åœĈ΄
ĈĳőĳœĳƊĮĎƊ΄ƶĳƖĮ΄ƖĮĎ΄ĮĎĳħĮƖ΄ƖŜ΄ŉĳőĳƖ΄ƊŜŉåƂ΄ĮĎåƖ΄ħåĳœ΄ĳœ΄ƞſſĎƂ΄ǚŜŜƂƊ͟΄¯ĮĎ΄ĀƞĳŉĈĳœħ΄ĎœƵĎŉŜſĎ΄ĳƊ΄ĈĎƊĳħœĎĈ΄ƖŜ΄ĀĎ΄ĮĳħĮŉƼ΄ĎǗāĳĎœƖ͚΄ƶĳƖĮ΄ĮĳħĮ΄
ƖĮĎƂőåŉ΄ƂĎƊĳƊƖåœāĎ΄ƵåŉƞĎƊ΄ĦŜƂ΄ƶåŉŉƊ΄åœĈ΄ǚåƖ΄ƂŜŜĦƊ͟΄Nœ΄ƊƞőőĎƂ΄ĎǗāĳĎœƖ΄ĎƻƖĎƂœåŉ΄ƵĎœĎƖĳåœ΄ĀŉĳœĈƊ΄åŉŉŜƶ΄ƖŜ΄őĳœĳőĳǆĎ΄ƊŜŉåƂ΄ĮĎåƖ΄ħåĳœ͟΄¯ĮĎ΄
shading devices are connected to BMS and automated depending on the solar irradiation and temperature.
Nœ΄ƊƞāĮ΄å΄āåƊĎ͚΄ĳœĎƂƖĳå΄ƶŜƞŉĈ΄ĀĎ΄ƖĮĎ΄ſƂĳŜƂ΄åƊſĎāƖ΄ƖŜ΄ĦŜāƞƊ΄Ŝœ΄ƖŜ΄ĎœƊƞƂĎ΄āŜőĦŜƂƖ΄ĳœ΄ŜǗāĎ΄ƊſåāĎƊ΄ĈƞƂĳœħ΄ƖĮĎ΄ĮŜƖƖĎƊƖ΄ſĎƂĳŜĈƊ͟΄ÔĎƖ΄ƖĮĎ΄
construction site was highly constrained concerning the solutions we could have hoped to install. One of the main façades directly
faced the rail network tracks, and the pollution caused by the micro and nano particles in the air prevented from using natural
ventilation as the main solution for thermal comfort.
Besides geothermal and geocooling systems could not be a solution as the building is located right on the slab covering part of the tracks.
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In this case, the use of inertia via a 46 cm thick active slab appeared as the appropriate solution regarding the previous constraints.
The active slab allows the building structure to store energy, using embedded pipes carrying hot or cold water. In order to reduce
energy consumption, hot water driven inside the piping system is generated at low temperature for heating, around 27°C, and cold
ƶåƖĎƂ΄åƖ΄ĮĳħĮ΄ƖĎőſĎƂåƖƞƂĎ΄ĦŜƂ΄āŜŜŉĳœħ͟΄*ƻāĎſƖ΄ĦŜƂ΄ĦƂĎƊĮ΄åĳƂ΄ƊƞſſŉƼ͚΄ƖĮĳƊ΄ƊƼƊƖĎő΄ĈŜĎƊ΄œŜƖ΄œĎĎĈ΄åœƼ΄åĈĈĳƖĳŜœåŉ΄ƵĎœƖĳŉåƖĳŜœ΄ĎœĎƂħƼ͟
$ƞƂĳœħ΄ĮĎåƖĳœħ΄ſĎƂĳŜĈƊ͚΄ƖĮĎ΄åāƖĳƵĎ΄ƊŉåĀ΄ĳƊ΄ƞƊĎĈ΄åƊ΄å΄ĮĎåƖĳœħ΄ĀåƊĎ͟΄kåƖƞƂåŉ΄āŜœƵĎāƖĳŜœ΄ĀåƊĎĀŜåƂĈ΄ĮĎåƖĎƂƊ΄åƂĎ΄ĳœƊƖåŉŉĎĈ΄ĎƵĎƂƼ΄ƖƶŜ΄
frames as a supplementary heating, to provide comfort adjustment for users.
Figure 14: Project Java rendering
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The innovative solution lies in the cooling mode. The heat absorbed by the slab during the day is evacuated via water driven in the
active slab, only cooled by adiabatic dry coolers, and without the use of any chiller! The possibility of spraying water in adiabatic dry
āŜŜŉĎƂƊ΄őåņĎƊ΄ĳƖ΄ĎǗāĳĎœƖ΄ĎƵĎœ΄ĈƞƂĳœħ΄ƖĮĎ΄ĮŜƖƖĎƊƖ΄ſĎƂĳŜĈƊ΄ŜĦ΄ƖĮĎ΄ƼĎåƂ͟΄Nœ΄åĈĈĳƖĳŜœ͚΄āĎĳŉĳœħ΄ĦåœƊ΄āŜőſŉĎƖĎ΄ƖĮĳƊ΄ƊƼƊƖĎő΄ƖŜ΄ĎœƊƞƂĎ΄ƖĮĎ΄
best comfort for users. These ceiling fans were custom made for the operation to increase their thermal performance, reduce the
ŜſĎƂåƖĳœħ΄œŜĳƊĎ͚΄ƶĮĳŉĎ΄ƂĎǙœĳœħ΄ƖĮĎĳƂ΄åĎƊƖĮĎƖĳāƊ͟΄

Figure 15: Thermal slab solution scheme
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Figure 16: Project JAVA

AƂĎƊĮ΄åĳƂ΄ĳƊ΄ƊƞſſŉĳĎĈ΄ƖŜ΄I¶Ɗ΄ĎƁƞĳſſĎĈ΄ƶĳƖĮ΄ĮĳħĮ΄ĎǗāĳĎœāƼ΄ƂŜƖåƂƼ΄ĎœƖĮåŉſƼ΄ĮĎåƖ΄ĎƻāĮåœħĎƂ͚΄ƖĮƞƊ΄åŉŉŜƶĳœħ΄ƖŜ΄ƂĎƞƊĎ΄ƖĮĎ΄āåŉŜƂĳĎƊ΄ĦƂŜő΄
ƖĮĎ΄ĎƻƖƂåāƖĎĈ΄åĳƂ͟
¯ĮĎ΄ĈĳƊƖƂĳĀƞƖĳŜœ΄ŜĦ΄ƖĮĎ΄ƖĎāĮœĳāåŉ΄œĎƖƶŜƂņƊ΄ĳƊ΄āåƂƂĳĎĈ΄ŜƞƖ΄ĳœ΄ƖĮĎ΄ĦåŉƊĎ΄ǚŜŜƂ΄ĳœ΄ŜƂĈĎƂ΄ƖŜ΄őåƻĳőĳǆĎ΄ƖĮĎ΄āŜœāƂĎƖĎ΄ƊƞƂĦåāĎ΄ĳœ΄āŜœƖåāƖ΄ƶĳƖĮ΄ƖĮĎ΄
ƊſåāĎ΄ĀĎŉŜƶ͚΄åœĈ΄ƖĮƞƊ΄ƖŜ΄ƖåņĎ΄őåƻĳőƞő΄åĈƵåœƖåħĎ΄ŜĦ΄ĳœĎƂƖĳå͟
Heat source is provided by the district heating of Clichy Batignolles, which use direct geothermal heat drawn from the 600 meters
deep albien aquifer. It ensures that 85% of the heat is supplied by a renewable energy source.
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As required by the planning authorities, a large photovoltaic system
of 1700 m² was installed, producing around 330 MWh/year.
Ɗ΄ƊƞāĮ͚΄]Í΄ĳƊ΄å΄őŜĈĎŉ΄ŜĦ΄ĳœœŜƵåƖĳŜœ΄ĳœ΄ĎœƵĳƂŜœőĎœƖåŉ΄åœĈ΄
ĎœĎƂħƼ΄őåƖƖĎƂƊ͟΄IŜŉĈĎƂ΄ŜĦ΄ƖĮĎ΄I*΄*ƻāĎŉŉĎœƖ΄ŉĎƵĎŉ΄ŉåĀĎŉ͚΄ĳƖ΄őĎĎƖƊ΄
the environmental requirements of the ZAC Clichy-Batignolles,
which includes photovoltaic production, the limitation of energy
consumption and active cooling systems, while keeping the
comfort and wellness of the user as top priority.
Nœ΄ƖĎƂőƊ΄ŜĦ΄ĎœĎƂħƼ΄ĎǗāĳĎœāƼ͚΄]Í΄ƂĎåāĮĎƊ΄å΄ſƂĳőåƂƼ΄ĎœĎƂħƼ΄
consumption of 47.8 kWhepͥő̓͗ƼĎåƂ͚΄ƶĳƖĮĳœ΄ƖĮĎ΄ĦƂåőĎƶŜƂņ΄ŜĦ΄¯΄
2012 calculations.

Figure 17: Primary energy consmption
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GERMANY
REGULATIONS AND FIRST Q BEST PRACTICE
FIRST Q NETWORK | BUILDING PHYSICS GROUP

GERMANY
COUNTRY REGULATION
ĎħåƂĈĳœħ΄ĀƞĳŉĈĳœħ΄ĎœĎƂħƼ΄ƊƞſſŉƼ΄ĳœ΄BĎƂőåœƼ͚΄ƖƶŜ΄őåĳœ΄ƂĎħƞŉåƖĳŜœƊ΄ƶĎƂĎ΄ĳőſŉĎőĎœƖĎĈ΄åœĈ΄ŜĀƊĎƂƵĎĈ΄ƊŜ΄ĦåƂ΄åƊ΄ĦŜŉŉŜƶƊ͙΄*œĎƂħƼ΄
¢åƵĳœħ΄tƂĈĳœåœāĎ΄ͬ*œ*Í΄̇̅̆̋ͭ΄åœĈ΄āƖ΄Ŝœ΄ƖĮĎ΄ƂŜőŜƖĳŜœ΄ŜĦ΄ĎœĎƶåĀŉĎ΄¯ĮĎƂőåŉ΄*œĎƂħƼ΄ͬ**ÎôƂőĎBͭ͟΄Nœ΄kŜƵĎőĀĎƂ΄͚̇̅̇̅΄å΄œĎƶ΄
building energy law (GEG 2020) was released that basically merges the two mentioned regulations. According to GEG 2020 the
ƂĎƁƞĳƂĎőĎœƖƊ΄ĦŜƂ΄œÞ*΄åƂĎ΄ĈĎǙœĎĈ΄åāāŜƂĈĳœħ΄ƖŜ΄*œ*Íͤ΄¯ĮĎ΄*œ*Í΄ĳƊ΄å΄ſĎƂĦŜƂőåœāĎͲĀåƊĎĈ΄āŜĈĎ΄ƖĮåƖ΄ƂĎƁƞĳƂĎƊ΄å΄őåœĈåƖŜƂƼ΄ͬĎƁƞĳƵåŉĎœƖ΄
őŜĈĎŉ΄ĀƞĳŉĈĳœħͭ΄ĎœĎƂħƼ΄ĦƂåőĎ΄āåŉāƞŉåƖĳŜœ΄ƖŜ΄ĎƊƖåĀŉĳƊĮ΄ƖĮĎ΄ĎƻſĎāƖĎĈ΄ſƂĳőåƂƼ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ΄ŜĦ΄ƂĎƊĳĈĎœƖĳåŉ΄åœĈ΄œŜœͲƂĎƊĳĈĎœƖĳåŉ΄
buildings. The regulation addresses thermal envelope requirements and energy using or producing systems in the calculation,
ĳœāŉƞĈĳœħ͚΄IÍ͚΄ĮŜƖ΄ƶåƖĎƂ͚΄ŉĳħĮƖĳœħ΄ͬœŜœͲƂĎƊĳĈĎœƖĳåŉ΄ŜœŉƼ͚ͭ΄ĀĳŜͲāŉĳőåƖĳā΄ĈĎƊĳħœ΄åœĈ΄ƂĎœĎƶåĀŉĎ΄ĎœĎƂħƼ͟΄AƞƂƖĮĎƂőŜƂĎ͚΄ƖĮĎ΄œĎƶ΄ṫ΄
¯åƻĳœħͲ¶ſĈåƖĎ΄ĮåƵĎ΄ĀĎĎœ΄ĳœƖƂŜĈƞāĎĈ΄ƊĳœāĎ΄$ĎāĎőĀĎƂ΄̇̅̆̎΄ƖĮåƖ΄ƊĎƖƊ΄ŜƞƖ΄å΄āŉĎåƂ΄åƂĀŜœ΄¯åƻ΄ƂŜåĈ΄őåſ΄ƶĮĎƂĎ΄ƖĮĎ΄ƖåƻĎƊ΄åƂĎ΄ƂåĳƊĎĈ΄
ƶĳƖĮĳœ΄ƖĮƂĎĎ΄ƖĳőĎͲƊƖĎſƊ΄ĦŜƂ΄ƖĮĎ΄ṫ΄ĎőĳƊƊĳŜœ΄ĳœ΄ĈĳǖĎƂĎœƖ΄ĎœĎƂħƼ΄ƊĎāƖŜƂƊ͟
ŜœƊĳĈĎƂĳœħ΄Ǚœåœāĳåŉ΄ĳœĳƖĳåƖĳƵĎƊ͚΄ƊĳœāĎ΄]åœƞåƂƼ΄̇̅̇̅΄ƖĮĎ΄AĎĈĎƂåŉ΄iĳœĳƊƖƂƼ΄ĦŜƂ΄*āŜœŜőĳā΄ǖåĳƂƊ΄åœĈ΄*œĎƂħƼ΄ĮåƊ΄ĳœĳƖĳåƖĎĈ΄å΄œĎƶ΄őåƂņĎƖ΄
incentive program for promotion of the use of renewable energy (MAP) which supports the implementation of the renewable energy
ƊƼƊƖĎőƊ΄ƊƞāĮ΄åƊ΄ĮĎåƖ΄ſƞőſƊ͚΄ĀĳŜħåƊ΄åœĈ΄ƊŜŉåƂ΄ĎœĎƂħƼ΄ƊƼƊƖĎőƊ΄ĳœ΄ĎƻĳƊƖĳœħ΄åœĈ΄œĎƶ΄ĀƞĳŉĈĳœħƊ͟΄
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SAMPLE PROJECT
As a sample project in which ZWP Company was responsible
for investigation, design and planning of both building physics
åœĈ΄ĎœĎƂħƼ΄āŜœāĎſƖ͚΄ĳƊ΄åœ΄ŜǗāĎ΄ĀƞĳŉĈĳœħ΄ŉŜāåƖĎĈ΄ĳœ΄$ĎƞƖǆ΄ſŜƂƖ΄
in Cologne with a GFA of 10.700 m² (see Figure 18). The heating
and cooling loads of the building amount to 370 kW and 410 kW
respectively.
As passive measures, aiming to increase the passive solar energy
use in the building as it can be observed in Figure 2, the surrounding
balconies were planned. At the same time in order to prevent the
overheating of the building, the intelligent control of sun protection
was implemented in the planning of the building. Considering the
thermal quality of the building envelope, the detailed analysis of
thermal bridges was carried out to minimize the heat loss of the
building. Integrating active measures including waste heat recovery
Figure 18: Project Kaltenbornweg
from cold storage cells, which are located in the canteen of the
[Source: format-architektur.de ]
building, heat recovery in the ventilation system and free cooling
ƖĮƂŜƞħĮ΄āŜŜŉĳœħ΄ƖŜƶĎƂ͚΄ĎœåĀŉĎĈ΄ƞƊ΄ƖŜ΄ƊåƵĎ΄ƊĳħœĳǙāåƖĎ΄åőŜƞœƖ΄ŜĦ΄
energy and reduce the active heating and cooling demand of the building.
œŜƖĮĎƂ΄ĳőſŜƂƖåœƖ΄åƊſĎāƖ΄ŜĦ΄ƖĮĳƊ΄ſƂŜŃĎāƖ΄ĳƊ΄ƖĮĎ΄ĳœƵĎƊƖĳħåƖĳŜœ΄ŜĦ΄ĈĳǖĎƂĎœƖ΄ĎœĎƂħƼ΄ƊƞſſŉƼ΄ƵåƂĳåœƖƊ΄ĦŜƂ΄ƖĮĎ΄ĀƞĳŉĈĳœħ͟΄Ɗ΄ƖĮĎ΄āŉåƊƊĳā΄
ƵåƂĳåœƖ΄ͬÍåƂĳåœƖ΄͚̆ͭ΄ƶĎ΄āŜœƊĳĈĎƂĎĈ΄ĈĳƊƖƂĳāƖ΄ĮĎåƖĳœħ΄åœĈ΄āĮĳŉŉĎƂ΄ĦŜƂ΄ĮĎåƖĳœħ΄åœĈ΄āŜŜŉĳœħ΄ƂĎƊſĎāƖĳƵĎŉƼ͚΄ƖĮĳƊ΄ƵåƂĳåœƖ΄ĳƊ΄ƖĮĎœ΄ŜſƖĳőĳǆĎĈ΄ĳœ΄
ƖƶŜ΄ƊƖĎſƊ΄ĀƼ΄ƶåƊƖĎ΄ĮĎåƖ΄ƂĎāŜƵĎƂƼ΄åœĈ΄ĦƂĎĎ΄āŜŜŉĳœħ΄ͬÍåƂĳåœƖ΄̇å͚΄ÍåƂĳåœƖ΄̇Āͭ΄ŉĎåĈĳœħ΄ƖŜ΄ƂĎĈƞāĎ΄ƖĮĎ΄ſƂĳőåƂƼ΄ĎœĎƂħƼ΄ĈĎőåœĈ΄åƊ΄ƶĎŉŉ΄
åƊ΄ṫ΄ĎőĳƊƊĳŜœ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ĎœĎƂħƼ΄ƊƼƊƖĎő͟΄Ɗ΄ƖĮĎ΄ÍåƂĳåœƖ΄͚̈΄ƊĮŜƶœ΄ĳœ΄AĳħƞƂĎ΄͚̆̎΄ƶĎ΄ſƂŜſŜƊĎĈ΄ƖĮĎ΄ħƂŜƞœĈƶåƖĎƂ΄ƊŜƞƂāĎ΄ĮĎåƖ΄
pump system with 370 kW heating capacity for heating purposes, in case of cooling the baseload is supplied directly by open loop
groundwater system for base load and a 110 kW chiller is responsible for peak load supply.
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Figure 19: Energy supply concept of the building

Ɗ΄ĳƖ΄ĳƊ΄ĳŉŉƞƊƖƂåƖĎĈ΄ĳœ΄AĳħƞƂĎ΄͚̇̅΄ĎőſŉŜƼĳœħ΄ƖĮĎ΄ſƂŜſŜƊĎĈ΄ĎœĎƂħƼ΄āŜœāĎſƖ΄ĎœåĀŉĎƊ΄ƖĮĎ΄ƊĳħœĳǙāåœƖ΄ĈĎāƂĎåƊĎ΄ŜĦ΄ƖĮĎ΄åœœƞåŉ΄ſƂĳőåƂƼ΄
energy demand and increases the renewable share in end energy use that results in reducing the annual CO2-Emission by roughly
75% compared with the classic energy variant.
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In case of annual operation costs, replacing district heating by geothermal heat pump in variant 3 leads to eliminating the entire
annual heating cost imposed by district heating, moreover by using groundwater cooling potential and reducing the size of the
āĮĳŉŉĎƂ΄ƖĮĎ΄āŜŜŉĳœħ΄ĎǗāĳĎœāƼ΄ĳƊ΄ĳœāƂĎåƊĎĈ΄ƶĮĳāĮ΄åŉƊŜ΄ƂĎƊƞŉƖƊ΄ĳœ΄āƞƖƖĳœħ΄ƖĮĎ΄ĎŉĎāƖƂĳāĳƖƼ΄āŜƊƖ΄ŜĦ΄ƖĮĎ΄ƊƼƊƖĎőͤ΄Ɗ΄ĳƖ΄ĳƊ΄ĳœĈĳāåƖĎĈ΄ĳœ΄AĳħƞƂĎ΄̇̆͟΄
by applying variant 3 the entire annual operation cost is reduced by almost 70% compared with variant 1.
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Figure 20: Annual CO2-Emission of the investigated energy supply variants
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Figure 21: Annual operation costs of the investigated energy supply variants
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Figure 22 represents the energy performance
āĎƂƖĳǙāåƖĳŜœ΄ĳƊƊƞĎĈ΄ĦŜƂ΄ƖĮĳƊ΄ĀƞĳŉĈĳœħͤ΄åƊ΄ĳƖ΄ĳƊ΄ƊĎĎœ΄ĳœ΄ƖĮĎ΄
ĎœĎƂħƼ΄ĳœĈĎƻ͚΄ƖĮĎ΄ſƂĳőåƂƼ΄ĎœĎƂħƼ΄ĈĎőåœĈ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄
ŉĳĎƊ΄ĀƼ΄̉̈΄ņÎĮͥő̓͘å΄ƖĮåƖ΄ĦƞŉǙŉƊ΄ƖĮĎ΄ƂĎƁƞĳƂĎőĎœƖ΄ŜĦ΄œÞ*΄
åāāŜƂĈĳœħ΄ƖŜ΄*œ*Í΄ƂĎħƞŉåƖĳŜœ͟΄¯ĮĎ΄ĎœĈ΄ĎœĎƂħƼ΄åœĈ΄œĎƖ΄
energy demand of the building are other important
parameters indicated in the energy graph, which are 20
kWh/m²·year and 90 kWh/m²·year respectively. The
net energy demand is the energy that is available after
energy conversion, which in this case the amount of heat
and cold energy available after heat pump system.

AĮĢƕżĉͩ˷˷̿ͩ*ŎĉżĢƳ͘ĉżġŗżŌàŎüĉͩüĉżƍĮǏüàƍĉͩŗġͩƍĩĉͩûƕĮńăĮŎĢ
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REGULATIONS AND FIRST Q BEST PRACTICE
FIRST Q NETWORK | BUILDING PHYSICS GROUP

IRELAND
COUNTRY REGULATION
¯ĮĎ΄ƞĳŉĈĳœħ΄ŜœƖƂŜŉ΄āƖ΄̆̎̎̅΄ƂĎƊƞŉƖĎĈ΄ĳœ΄ƖĮĎ΄ĳőſŉĎőĎœƖåƖĳŜœ΄ŜĦ΄ƖĮĎ΄̆̎̎̆΄ƞĳŉĈĳœħ΄ĎħƞŉåƖĳŜœƊ΄ͬ¢N΄̈̅̋΄ŜĦ΄̆̎̎̆ͭ΄ƶĮĳāĮ΄ƶĎƂĎ΄ƖĮĎ΄ǙƂƊƖ΄
proper statutory regulations for building standards in Ireland. These applied from 01/06/1992 to all new buildings as well as to
material alterations of buildings and to changes of use of buildings. Ireland transposed the EPBD through the Energy Performance
ŜĦ΄ƞĳŉĈĳœħƊ΄ĎħƞŉåƖĳŜœƊ΄̇̅̅̈΄ͬ¢͟N͟΄̋̋̋΄ŜĦ΄̇̅̅̋ͭ΄ƶĮĳāĮ΄ſƂŜƵĳĈĎĈ΄ĦŜƂ΄ƖĮĎ΄ƞĳŉĈĳœħ΄*œĎƂħƼ΄åƖĳœħ΄ͬ*ͭ΄ƊƼƊƖĎő΄ƖŜ΄ĀĎ΄åĈőĳœĳƊƖĎƂĎĈ΄åœĈ΄
enforced by the Sustainable Energy Authority of Ireland (SEAI). The SEAI was set up by the government in 2002 as Ireland’s national
energy authority whose mission is to play a leading role in transforming Ireland into a society based on sustainable energy structures,
technologies and practices.
In Ireland, the conservation of fuel and energy is regulated by Technical Guidance Document Part L. There are two versions of this –
one for Dwellings (Part L 2019) and one for commercial buildings (Part L 2017). These documents are published by the Department
of Housing, Local Government and Heritage. Compliance with Part L is demonstrated via modelling using accredited software which
ĳƊ΄åƞĈĳƖåĀŉĎ΄ĀƼ΄¢*N͟΄΄ſſŉĳāåƖĳŜœ΄ŜĦ΄åƂƖ΄a΄āåœ΄ƂĎƁƞĳƂĎ΄å΄œƞåœāĎĈ΄åſſƂŜåāĮ΄ĈƞĎ΄ƖŜ΄ƖĮĎ΄āŜőſŉĎƻĳƖƼ΄ŜĦ΄ƖĮĎ΄ƂĎħƞŉåƖĳŜœƊ͟
$*΄ĳƊ΄ƖĮĎ΄ƊŜĦƖƶåƂĎ΄ſƂŜħƂåő΄ƞƊĎĈ΄ĦŜƂ΄ĈĎőŜœƊƖƂåƖĳœħ΄āŜőſŉĳåœāĎ΄ƖŜ΄åƂƖ΄a΄̇̅̆̎΄$ƶĎŉŉĳœħƊ͟΄΄¯ĮĎ΄$*΄ƊŜĦƖƶåƂĎ΄ĳƊ΄ƖĮĎ΄NƂĳƊĮ΄ŜǗāĳåŉ΄
őĎƖĮŜĈ΄ƖŜ΄āåŉāƞŉåƖĎĈ΄ſƂĳőåƂƼ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ΄åœĈ΄ƂĎŉåƖĎĈ΄āåƂĀŜœ΄ĈĳŜƻĳĈĎ΄ͬṫͭ΄ĦŜƂ΄ĈŜőĎƊƖĳā΄ĀƞĳŉĈĳœħƊ͟΄$*΄ĳƊ΄å΄ĦƂĎĎ΄
ƶĎĀͲĀåƊĎĈ΄ƖŜŜŉ΄ĦŜƂ΄ſƂŜĈƞāĳœħ΄ƞĳŉĈĳœħ΄*œĎƂħƼ΄åƖĳœħ΄ͬ*ͭ΄āĎƂƖĳǙāåƖĎ΄åœĈ΄œÞ*΄āŜőſŉĳåœāĎ΄åƊƊĎƊƊőĎœƖ͟΄΄
¢*i΄ĳƊ΄ƖĮĎ΄ƊŜĦƖƶåƂĎ΄ſƂŜħƂåő΄ƞƊĎĈ΄ĦŜƂ΄ĈĎőŜœƊƖƂåƖĳœħ΄āŜőſŉĳåœāĎ΄ƶĳƖĮ΄åƂƖ΄a΄̇̅̆̌΄ĦŜƂ΄ƞĳŉĈĳœħ΄tƖĮĎƂ΄ƖĮåœ΄$ƶĎŉŉĳœħƊ͟΄¯ĮĎ΄¢ĳőſŉĳǙĎĈ΄
Building Energy Model (SBEM) is a calculation engine designed for the purpose of indicating compliance with building regulations
Part L with regard to primary energy usage from buildings other than dwellings.
NœƖĎħƂåƖĎĈ΄*œƵĳƂŜœőĎœƖåŉ΄¢ŜŉƞƖĳŜœƊ΄ͬN*¢ͭ΄ÍĳƂƖƞåŉ΄*œƵĳƂŜœőĎœƖ΄ͬÍ*ͭ΄ƊŜĦƖƶåƂĎ΄ſƂŜƵĳĈĎƊ΄åœ΄¢*i΄ĳœƖĎƂĦåāĎ΄åœĈ΄ĮåƊ΄ĀĎĎœ΄ƞƊĎĈ΄ĦŜƂ΄ƖĮĎ΄
åƂƖ΄a΄åœĈ΄*΄åƊƊĎƊƊőĎœƖƊ΄āŜœĈƞāƖĎĈ΄ĳœ΄ƖĮĳƊ΄ƂĎſŜƂƖ͟

46

NEAP (Non-Domestic Energy Assessment Procedure) & DEAP (Dwelling Energy Assessment Procedure)
Overview: Methods to demonstrate compliance with TGD Part L
¯ĮĎ΄ſƂĳőåƂƼ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ΄åœĈ΄āåƂĀŜœ΄ĈĳŜƻĳĈĎ΄ͬṫͭ΄ĎőĳƊƊĳŜœƊ΄åƂĎ΄āåŉāƞŉåƖĎĈ΄ƞƊĳœħ΄ƖĮĎ΄k*΄ͬkŜœͲ$ŜőĎƊƖĳā΄*œĎƂħƼ΄
ƊƊĎƊƊőĎœƖ΄ƂŜāĎĈƞƂĎͭ΄őĎƖĮŜĈŜŉŜħƼ͟΄¯ĮĎ΄k*΄őĎƖĮŜĈŜŉŜħƼ΄ƊĎƖƊ΄ŜƞƖ΄ƖĮĎ΄ſƂŜāĎĈƞƂĎƊ΄ƖŜ΄ƂĎǚĎāƖ΄ƖĮĎ΄ſƂŜāĎƊƊĎƊ΄ƶĮĎœ΄āåŉāƞŉåƖĳœħ΄
ƖĮĎ΄ͼ*œĎƂħƼ΄ĎƂĦŜƂőåœāĎ΄ŜĎǗāĳĎœƖͽ΄ͬ*͚ͭ΄ͼåƂĀŜœ΄ĎƂĦŜƂőåœāĎ΄ŜĎǗāĳĎœƖͽ΄ͬͭ΄åœĈ΄ͼĎœĎƶåĀŉĎ΄*œĎƂħƼ΄åƖĳŜͽ΄ͬ*ͭ͟
¶œĈĎƂ΄åƂƖ΄a΄͚̇̅̆̌΄åœ΄œÞ*΄ĎĦĎƂĎœāĎ΄ĀƞĳŉĈĳœħ΄ĮåƊ΄ĀĎĎœ΄ƊſĎāĳǙĎĈ΄ƶĮĳāĮ΄ĈĎǙœĎƊ΄ƖĮĎ΄ͼiåƻĳőƞő΄ĎƂőĳƖƖĎĈ΄*œĎƂħƼ΄ĎƂĦŜƂőåœāĎ΄
ŜĎǗāĳĎœƖͽ΄ͬi*ͭ΄åœĈ΄ͼiåƻĳőƞő΄ĎƂőĳƖƖĎĈ΄åƂĀŜœ΄ĎƂĦŜƂőåœāĎ΄ŜĎǗāĳĎœƖͼ΄ͬiͭ͟΄¯ĮĎ΄ĎĦĎƂĎœāĎ΄ĀƞĳŉĈĳœħ΄ĳƊ΄å΄ĮĳħĮͲ
performance building based on the same geometry as the actual design with 20% of its primary energy use met by renewables i.e.
ͬÍͭ͟΄΄¯ĮĎ΄ƂĎĦĎƂĎœāĎ΄ĀƞĳŉĈĳœħ΄ƂĎāĳſĎ΄ĳƊ΄ƖŜ΄ĀĎ΄ĦŜƞœĈ΄ĳœ΄åƂƖ΄a΄ſſĎœĈĳƻ͟
In order to demonstrate that an acceptable primary energy consumption rate has been achieved, the calculated EPC will be no
greater than the MPEPC of 1.0. Similarly, to demonstrate that an acceptable CO2 emission rate has been achieved, the calculated
CPC will be no greater than the MPCPC of 1.15.
¯ĮĎ΄*΄ƂĎƁƞĳƂĎƊ΄ƖĮåƖ΄̇̅μ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ſƂĳőåƂƼ΄ĎœĎƂħƼ΄ƞƊĎ΄ĳƊ΄őĎƖ΄Ƶĳå΄ƂĎœĎƶåĀŉĎ΄ĎœĎƂħƼ΄ƖĎāĮœŜŉŜħĳĎƊ͟΄IŜƶĎƵĎƂ͚΄ĦŜƂ΄ĮĳħĮĎƂ΄
ſĎƂĦŜƂőĳœħ΄ĀƞĳŉĈĳœħƊ΄ƖĮåƖ΄åāĮĳĎƵĎ΄*Ɗ΄åœĈ΄Ɗ΄έ΄̅̎͟΄åœĈ΄̆̅̉͟΄ƂĎƊſĎāƖĳƵĎŉƼ͚΄ƖĮĎ΄*΄ĳƊ΄ƂĎĈƞāĎĈ΄ƖŜ΄̆̅μ͟
¯ĮĎ΄k*΄åœĈ΄$*΄őĎƖĮŜĈŜŉŜħĳĎƊ΄åƂĎ΄åƞĈĳƖĎĈ΄ĀƼ΄¢*N͟

SAMPLE PROJECT
*ƖĮŜƊ΄*œħĳœĎĎƂĳœħ΄ƶĎƂĎ΄ĎœħåħĎĈ΄ƖŜ΄ĈĎƊĳħœ΄ƖĮĎ΄őĎāĮåœĳāåŉ͚΄ĎŉĎāƖƂĳāåŉ΄åœĈ΄ƊƞƊƖåĳœåĀĳŉĳƖƼ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ŜĦ΄å΄ſƂŜſŜƊĎĈ΄őĳƻĎĈͲƞƊĎ΄
āŜőőĎƂāĳåŉ΄ͥ΄ƂĎƖåĳŉ΄ĈĎƵĎŉŜſőĎœƖ΄ŉŜāåƖĎĈ΄ĳœ΄¢őĳƖĮǙĎŉĈ͚΄$ƞĀŉĳœ͚΄őŜĈĎŉ΄ĳőåħĎ΄ŜĦ΄ſƂŜŃĎāƖ΄ĳŉŉƞƊƖƂåƖĎĈ΄ĳœ΄AĳħƞƂĎ΄̇̈͟΄΄¯ĮĎ΄ſƂŜŃĎāƖ΄ĮåƊ΄å΄BA΄
ŜĦ΄åſſƂŜƻĳőåƖĎŉƼ΄͚̆̍̋̅̅΄ő2͚΄āŜœƊĳƊƖĳœħ΄ŜĦ΄å΄ƊĎƵĎœͲƊƖŜƂĎƼ΄āŜőőĎƂāĳåŉ΄ŜǗāĎ΄ĀƞĳŉĈĳœħ΄ƶĳƖĮ΄ƂĎƖåĳŉ΄ǚŜŜƂ΄ƊſåāĎ΄åƖ΄ħƂŜƞœĈ΄ŉĎƵĎŉ΄åœĈ΄ƖƶŜ΄
basement levels for car/bicycle parking and building services plant.
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AĮĢƕżĉͩ˷˸̿ͩiĮƲĉăͩ²ƄĉͩŗŌŌĉżüĮàńͩżŗľĉüƍͩ¡ŌĮƍĩǏĉńằͩŗͩͅ$ƕûńĮŎ
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Use Less Energy

Be Lean - energy eﬃciency through
design and use

Supply Energy
Eﬃciently

Be Clean - optimise energy supply infrastructure for
eﬃciency through ‘Low Carbon’ strategies

Use Renewable
Energy

Be Green - utilise renewable energy resources
where appropriate

Figure 24: Energy Hierarchy

To achieve, understand and rationalise a pathway for
ĎœĎƂħƼ΄ĎǗāĳĎœāƼ΄Ŝœ΄ƖĮĎ΄ſƂŜŃĎāƖ΄ƖĮĎ΄ĎœĎƂħƼ΄ĮĳĎƂåƂāĮƼ͚΄
shown in Figure 24, was used to identify and prioritise
ĎǖĎāƖĳƵĎ΄őĎåœƊ΄ŜĦ΄ƂĎĈƞāĳœħ΄āåƂĀŜœ΄ĎőĳƊƊĳŜœƊ΄ĦŜƂ΄ƖĮĎ΄
project.
In adopting the hierarchy, the primary energy use and
ṫ΄ĎőĳƊƊĳŜœƊ΄ƂĎĈƞāƖĳŜœ΄åƖ΄ĎåāĮ΄ƊƖåħĎ΄åƂĎ΄őåƻĳőĳƊĎĈ΄
ĀĎĦŜƂĎ΄ƊƖƂåƖĎħĳĎƊ΄åƖ΄ƖĮĎ΄œĎƻƖ΄ƊƖåħĎ΄åƂĎ΄āŜœƊĳĈĎƂĎĈ͟΄΄œ΄
energy strategy was then developed to ensure the
project met the national and EU regulations.

Passive Solar Design
åƊƊĳƵĎ΄ƊŜŉåƂ΄ĈĎƊĳħœ΄ĳƊ΄ŜĦ΄ƞſőŜƊƖ΄ĳőſŜƂƖåœāĎ΄ĳœ΄ŉåƂħĎ΄āŜőőĎƂāĳåŉ΄ĀƞĳŉĈĳœħƊ΄ƶĮĎƂĎ΄āŜŜŉĳœħ΄āŜœƊƖĳƖƞƖĎƊ΄å΄ƊĳħœĳǙāåœƖ΄ſŜƂƖĳŜœ΄ŜĦ΄ƖĮĎ΄
ĎœĎƂħƼ΄ĈĎőåœĈ͟΄΄¯ĮĎ΄ſƂŜſŜƊĎĈ΄ĦåĄåĈĎ΄ĈĎƊĳħœ΄őĳœĳőĳƊĎƊ΄ƊŜŉåƂ΄ĮĎåƖ΄ħåĳœ΄Ƶĳå΄å΄āŜőĀĳœåƖĳŜœ΄ŜĦ΄ħŉåǆĳœħ΄ƊſĎāĳǙāåƖĳŜœ͚΄ƊſåœĈƂĎŉ΄ſåœĎŉƊ΄
åœĈ΄ŉŜāåŉ΄ƊĮåĈĳœħ΄ǙœƊ΄Ŝœ΄ƖĮĎ΄*åƊƖ͚΄¢ŜƞƖĮ΄åœĈ΄ÎĎƊƖ΄ĦåĄåĈĎƊ͟΄¯ĮĎ΄ſƂŜſŜƊĎĈ΄ĦåĄåĈĎ΄ĈĎƊĳħœ΄ƶåƊ΄ĈĎƵĎŉŜſĎĈ΄ŜƵĎƂ΄åœ΄ĳƖĎƂåƖĳƵĎ΄ſƂŜāĎƊƊ΄ŜĦ΄
ƵĎƂĳǙāåƖĳŜœ΄åħåĳœƊƖ΄ƖĮĎ΄åƂƖ΄a΄āƂĳƖĎƂĳå΄ĳœ΄N*¢͟
The new development was designed and constructed to limit heat loss and where appropriate, limit heat gains through the fabric
of the building. In order to limit the heat loss through the building fabric the thermal insulation for each of the plane elements of
ƖĮĎ΄ĈĎƵĎŉŜſőĎœƖ΄ƶĳŉŉ΄őĎĎƖ΄ŜƂ΄ĎƻāĎĎĈ΄ƖĮĎ΄åƂĎå΄ƶĎĳħĮƖĎĈ΄åƵĎƂåħĎ΄ĎŉĎőĎœƖåŉ΄¶ͲÍåŉƞĎƊ΄åƊ΄ƊſĎāĳǙĎĈ΄ĳœ΄åƂƖ΄a͚΄ƂĎĦĎƂ΄ƖŜ΄¯åĀŉĎ΄̋΄ĦŜƂ΄ƖĮĎ΄
ƖåƂħĎƖĎĈ΄¶ͲÍåŉƞĎƊ͟
BƞåƂĈĳåœ΄¢ƞœħƞåƂĈ΄¢kÓ̊̅΄ĳƊ΄ĳœƊƖåŉŉĎĈ΄ĳœ΄ƖĮĎ΄ĦåĄåĈĎ΄åœĈ΄ĳœāŉƞĈĎƊ΄å΄ƖƂĳſŉĎ΄ƊĳŉƵĎƂ΄āŜåƖĳœħ΄åŉŉŜƶĳœħ΄ŜƵĎƂ΄ƖƶĳāĎ΄ƖĮĎ΄åőŜƞœƖ΄ŜĦ΄œåƖƞƂåŉ΄
light to solar heat gain. This highly selective glazing has a light transmittance of 50% and a g value of 24%.
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Table 6: Fabric U-Values
Element

Part L 2017 U-Values
(W/m2K)

Targeted U-Values
(W/m2K)

Flat roof

0.20

0.15

Walls

0.21

0.20

Ground Floors

0.21

0.15

)ƻŞŅŸåÚāŅŅųŸ

0.21

0.15

External personnel doors and windows

1.6

1.5

Roof lights

2.2

2.2

Insulation curtain wall spandrel panels

1.8

1.5

HVAC SYSTEM DESIGN
Following a Low or Zero Carbon (LZC) technologies feasibility study, it has been concluded that 4-pipe heat pump chillers and solar
ĮŜƖŜƵŜŉƖåĳā΄ͬÍͭ΄åƂĎ΄ƖĮĎ΄őŜƊƖ΄ƊƞĳƖåĀŉĎ΄ƂĎœĎƶåĀŉĎ΄ĎœĎƂħƼ΄ƖĎāĮœŜŉŜħĳĎƊ΄ƖŜ΄ĀĎ΄ƞƖĳŉĳƊĎĈ΄ĳœ΄ƖĮĎ΄ſƂŜſŜƊĎĈ΄ĈĎƵĎŉŜſőĎœƖ͟΄
¯ĮĎ΄őĎāĮåœĳāåŉ΄ƵĎœƖĳŉåƖĳŜœ΄ſŉåœƖ΄ƊƖƂåƖĎħƼ΄ĳƊ΄ƖŜ΄őåƻĳőĳƊĎ΄ƖĮĎ΄ĎǗāĳĎœāƼ΄ŜĦ΄ƖĮĎ΄IÍ΄ƊƼƊƖĎőƊ΄ƖĮƂŜƞħĮ΄ƖĮĎ΄ƞƊĎ΄ŜĦ΄ĮĎåƖ΄ƂĎāŜƵĎƂƼ΄åœĈ΄ƖĮĎ΄
ĎǗāĳĎœƖ΄āŜœƖƂŜŉ΄ŜĦ΄ĀŜƖĮ΄ƵĎœƖĳŉåƖĳŜœ΄ƂåƖĎƊ΄åœĈ΄ŜĦ΄ĮĎåƖĳœħ΄åœĈ΄ͥ΄ŜƂ΄āŜŜŉĳœħ΄ƊƞſſŉƼ͟΄΄¯ĮĎ΄IÍ΄ſĎƂĦŜƂőåœāĎ΄ƵåŉƞĎƊ΄åƂĎ΄œŜƖĎĈ΄ĳœ΄¯åĀŉĎ΄̌͟
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Table 7: HVAC Summary
Element

Design Target

Heating SCoP

3.70

Chiller SEER

3.97

aƚĬƋĜěŞĜŞåÏĘĜĬĬåųŅƋ±Ĭ)þÏĜåĹÏƼ±ƋĜŅ

8.35

Bå±ƋåÏŅƴåųƼåýţ

80%

Central AHU SFP (including thermal wheel & heat pump)

2.3 W/l/sec

¯ĮĎ΄őåĳœ΄ĦĎåƖƞƂĎƊ΄ŜĦ΄ƖĮĎ΄IÍ΄ſŉåœƖ΄åƂĎ΄ƖĮĎ΄ƞƊĎ΄ŜĦ΄őƞŉƖĳͲſĳſĎ΄āĮĳŉŉĎƂƊ΄ĦŜƂ΄ĮĎåƖĳœħ΄åœĈ΄āŜŜŉĳœħ΄åœĈ΄å΄$ĎĈĳāåƖĎĈ΄tƞƖĈŜŜƂ΄ĳƂ΄IåœĈŉĳœħ΄
¢ƼƊƖĎő΄ͬ$t¢ͭ΄I¶Ɗ΄ĳœāŜƂſŜƂåƖĳœħ΄ƖƶŜ΄ƊƖåħĎ΄ĮĎåƖ΄ƂĎāŜƵĎƂƼ΄Ƶĳå΄ƖĮĎƂőåŉ΄ƶĮĎĎŉ΄åœĈ΄ĳœƖĎħƂåƖĎĈ΄ĮĎåƖ΄ſƞőſ͟΄΄¯ĮĎƊĎ΄ĎāŜŜŉĎƂ΄I¶΄
ĮĎåƖ΄ſƞőſƊ΄åāĮĳĎƵĎ΄ƵĎƂƼ΄ĮĳħĮ΄t΄åœĈ΄**Ɗ΄ĈƞĎ΄ƖŜ΄ƖĮĎ΄åŉőŜƊƖ΄āŜœƊƖåœƖ΄åĳƂ΄ƖĎőſĎƂåƖƞƂĎ΄åāĮĳĎƵĎĈ΄ĀƼ΄ƖĮĎ΄åĳƂ΄ĮåƵĳœħ΄ħŜœĎ΄ƖĮƂŜƞħĮ΄
ƖĮĎ΄ƖĮĎƂőåŉ΄ƶĮĎĎŉ͟΄΄$ŜőĎƊƖĳā΄IŜƖ΄ÎåƖĎƂ΄ĳƊ΄ħĎœĎƂåƖĎĈ΄ƞƊĳœħ΄åœ΄ĎƂőĎā΄ÎÎ΄ƶåƖĎƂͲƖŜͲƶåƖĎƂ΄ĀŜŜƊƖĎƂ΄ĮĎåƖ΄ſƞőſ͟΄΄΄kŜ΄ĦŜƊƊĳŉ΄ĦƞĎŉƊ΄åƂĎ΄
used in the central plant.
A four-pipe fan coil system is installed in each area to trim the air temperature to suit the local room environment. These use fans
ƶĳƖĮ΄*΄őŜƖŜƂƊ΄ƂĎƊƞŉƖĳœħ΄ĳœ΄ŉŜƶ΄¢ſĎāĳǙā΄Aåœ΄ŜƶĎƂƊ͟
Multi-pipe or 4-pipe chillers are particularly suitable in a country like Ireland. Because the island is hugged all year round by the
ƶåƂő΄ĳœǚƞĎœāĎ΄ŜĦ΄ƖĮĎ΄BƞŉĦ΄¢ƖƂĎåő͚΄NƂĎŉåœĈ΄ĳƊ΄őƞāĮ΄ƶåƂőĎƂ΄ƖĮåœ΄ŜƖĮĎƂ΄āŜƞœƖƂĳĎƊ΄ƖĮåƖ΄ƊĮåƂĎ΄ĳƖƊ΄ŉåƖĳƖƞĈĎ΄ƶĳƖĮ΄őĳŉĈ΄ƶĳœƖĎƂƊ͟΄΄ÎĳœƖĎƂƊ΄
ƖĎœĈ΄ƖŜ΄ĀĎ΄āŜŜŉ΄åœĈ΄ƶĳœĈƼ͚΄ƶĮĳŉĎ΄ƊƞőőĎƂƊ΄åƂĎ΄őŜƊƖŉƼ΄őĳŉĈ΄åœĈ΄ŉĎƊƊ΄ƶĳœĈƼ͟΄΄NƂĎŉåœĈ΄ĈŜĎƊ΄œŜƖ΄ƊƞǖĎƂ΄ĦƂŜő΄ƖĮĎ΄ĎƻƖƂĎőĎƊ΄ŜĦ΄ƖĎőſĎƂåƖƞƂĎ΄
ĎƻſĎƂĳĎœāĎĈ΄ĀƼ΄őåœƼ΄ŜƖĮĎƂ΄āŜƞœƖƂĳĎƊ΄åƖ΄ƊĳőĳŉåƂ΄ŉåƖĳƖƞĈĎ͟΄΄iƞŉƖĳͲſĳſĎ΄åĳƂ΄ƊŜƞƂāĎ΄āĮĳŉŉĎƂƊ΄åƂĎ΄ĀĎƊƖ΄ſŉåāĎĈ΄ƖŜ΄ĎƻſŉŜĳƖ΄ƖĮĳƊ΄ƂĎœĎƶåĀŉĎ΄
energy which is readily available in our mild moist air.
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The 4-pipe heat pump chiller uses heat pump technology and heat recovery to
simultaneously generate cooling and heating for the development.
¯ĮĎƊĎ΄ŜſĎƂåƖĎ΄ĳœ΄ƖĮƂĎĎ΄ĈĳǖĎƂĎœƖ΄őŜĈĎƊ΄ĈĎſĎœĈĳœħ΄Ŝœ΄ƖĮĎ΄ŉŜåĈ΄ĈĎőåœĈ΄ŜĦ΄ƖĮĎ΄
development;

Q
Q
Q

Cooling demand only
Heating demand only
Simultaneous cooling and heating demand - during this demand, the heat
pump operates in cooling mode but captures waste heat that is normally lost
and rejected to atmosphere. This free energy is then used for the heating
demand and hot water generation for the development.

΄ĮĳħĮŉƼ΄ĎǗāĳĎœƖ΄ŉĳħĮƖĳœħ΄ĈĎƊĳħœ΄åāĮĳĎƵĳœħ΄āŉŜƊĎ΄ƖŜ΄̆΄Îͥő2ͥ̆̅̅΄ŉƞƻ΄ĳƊ΄ĳœƊƖåŉŉĎĈ΄ĳœ΄ƖĮĎ΄
ŜǗāĎ΄åƂĎå΄åœĈ΄āŜœƖƂŜŉŉĎĈ΄ƞƊĳœħ΄ĈåƼŉĳħĮƖ΄åœĈ΄ŜāāƞſåœāƼ͟
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ƞĳŉĈĳœħ΄*œĎƂħƼ΄åƖĳœħ΄ĎƂƖĳǙāåƖĎ
¯ĮĎ΄ŜǗāĎ΄ĀƞĳŉĈĳœħ΄ĈĎƊĳħœ΄ĳƊ΄åāĮĳĎƵĳœħ΄å΄ͬ*ͭ΄
āĎƂƖĳǙāåƖĳŜœ΄ŜĦ΄ͼ̈ͽ

Figure 25: Provisional Building Energy Rating (BER)

BRIRL Compliance Report
AĳħƞƂĎ΄̇̋΄ĈĎƖåĳŉƊ΄ƖĮĎ΄Na΄ŜƞƖſƞƖ΄ĈŜāƞőĎœƖ΄ƶĮĳāĮ΄ĈĎƖåĳŉƊ΄ĮŜƶ΄ƖĮĎ΄
project has complied with the regulations and the performance values
achieved within the project.

AĮĢƕżĉͩ˷˻̿ͩNaͩtƕƍŹƕƍͩ$ŗüƕŌĉŎƍ
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ITALY
REGULATIONS AND FIRST Q BEST PRACTICE
FIRST Q NETWORK | BUILDING PHYSICS GROUP

ITALY
COUNTRY REGULATION
NƖåŉĳåœ΄ƂĎħƞŉåƖĳŜœ΄Ŝœ΄ĀƞĳŉĈĳœħ΄ĎœĎƂħƼ΄ĳƊ΄ƁƞĳƖĎ΄āŜőſŉĎƻ͟΄*ƊƊĎœƖĳåŉŉƼ͚΄ƖĮĎ΄ƂĎĦĎƂĎœāĎ΄ŉåƶ΄ĳƊ΄ƖĮĎ΄$͟aħƊ΄͚̆̎̇ͥ̇̅̅̊΄ƖĮåƖ΄ƂĎſƂĎƊĎœƖ΄
ƖĮĎ΄ĳőſŉĎőĎœƖåƖĳŜœ΄ŜĦ΄*¶΄$ĳƂĎāƖĳƵĎ΄Ŝœ΄*œĎƂħƼ΄ĎƂĦŜƂőåœāĎ΄ĳœ΄ƞĳŉĈĳœħƊ΄ͬ*$ͭ͟΄iŜƂĎ΄ĳœ΄ĈĎƖåĳŉ͚΄ƖĮĎ΄ŉåƊƖ΄åœĈ΄őŜƂĎ΄ƊĳħœĳǙāåœƖ΄
ĳőſŉĎőĎœƖĳœħ΄ĈĎāƂĎĎ΄ŜĦ΄ƖĮĎ΄ſƂĎƵĳŜƞƊ΄ŉåƶ͚΄ƖĮĎ΄$͟i͟΄͚̇̋ͥ̅̋ͥ̇̅̆̊΄ĈĎǙœĎƊ΄ƖĮĎ΄őĳœĳőƞő΄ƂĎƁƞĳƂĎőĎœƖƊ΄ͬĦŜƂ΄ĦåāåĈĎ΄ĳœƊƞŉåƖĳŜœ͚΄ƶĳœĈŜƶƊ͚΄
ĎǗāĳĎœāƼ͚΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ΄ĳœĈĎƻĎƊ͚΄ĎƁƞĳſőĎœƖ΄ĎǗāĳĎœāƼ͚΄ĎƖāͭ΄ĦŜƂ΄ƖĮĎ΄ĈĳǖĎƂĎœƖ΄ĀƞĳŉĈĳœħ΄ſƂŜŃĎāƖ΄āåƖĎħŜƂĳĎƊ͚΄ĦƂŜő΄œĎƶ΄āŜœƊƖƂƞāƖĳŜœ΄
ƖŜ΄ƂĎœŜƵåƖĳŜœ͚΄ƶĳƖĮ΄ĈĳǖĎƂĎœƖ΄ħŜåŉƊ΄ĀåƊĎĈ΄Ŝœ΄ĈåƖĎ΄ŜĦ΄āŜœƊƖƂƞāƖĳŜœ΄ſĎƂőĳƖ͟΄ͺiĳœĳőƞő΄ƂĎƁƞĳƂĎőĎœƖƊͻ͚΄ƖĮåƖ΄ĳƊ΄åŉƊŜ΄ƖĮĎ΄āŜőőŜœ΄œåőĎ΄ŜĦ΄
ƖĮĳƊ΄ĈĎāƂĎĎ͚΄āåœ΄ĀĎ΄ĈĎƂŜħåƖĎĈ΄åƊ΄ŉŜœħ΄åƊ΄ƖĮĎ΄āåŉāƞŉåƖĎĈ΄āŜœƊƞőſƖĳŜœ΄ĳœĈĎƻĎƊ΄ͬĮĎåƖĳœħ͚΄āŜŜŉĳœħ͚΄ĈŜőĎƊƖĳā΄ĮŜƖ΄ƶåƖĎƂͭ΄åƂĎ΄ĀĎƖƖĎƂ΄ƖĮåœ΄
ĀåƊĎŉĳœĎ΄ĀƞĳŉĈĳœħ΄ͬƊåőĎ΄ĀƞĳŉĈĳœħ΄åƊ΄ĈĎƊĳħœ΄ĀƞƖ΄ƶĳƖĮ΄őĳœĳőƞő΄ƂĎƁƞĳƂĎőĎœƖƊ΄ĳőſŉĎőĎœƖĎĈ͚ͭ΄ƶĳƖĮ΄åœ΄åſſƂŜåāĮ΄ƊĳőĳŉåƂ΄ƖŜ΄¢I*΄̎̅̆͟΄
ĦŜƂ΄ĈƼœåőĳā΄ƊĳőƞŉåƖĳŜœ͚΄ĀƞƖ΄ƞƊĳœħ΄å΄ƊĳőſŉĳǙĎĈ΄ƁƞåƊĳͲƊƖĎåĈƼ΄ƊƖåƖĎ΄őĎƖĮŜĈ͚΄åƊ΄ĈĎǙœĎĈ΄ĳœ΄ŜƖĮĎƂ΄¶kN΄ƊƖåœĈåƂĈƊ͟΄
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Nœ΄ƊĮŜƂƖ͚΄ƖĮĎ΄őĎœƖĳŜœĎĈ΄ĈĎāƂĎĎ͚΄åĦƖĎƂ΄ĈĎǙœĳœħ΄ƖĮĎ΄ĎœĎƂħƼ΄āĎƂƖĳǙāåƖĳŜœ΄ƂåƖĳœħ΄őĎƖĮŜĈŜŉŜħƼ͚΄åŉƊŜ΄ħĳƵĎƊ΄ƖĮĎ΄ĈĎǙœĳƖĳŜœ΄ŜĦ΄œÞ*΄åƊ΄ƖĮĎ΄
ĀƞĳŉĈĳœħƊ͚΄ƶĮĎƖĮĎƂ΄œĎƶ΄ŜƂ΄ĎƻĳƊƖĳœħ͚΄ƊĳőƞŉƖåœĎŜƞƊŉƼ΄ƊåƖĳƊĦƼĳœħ΄ƖĮĎ΄ĦŜŉŉŜƶĳœħ΄āŜœĈĳƖĳŜœƊ͟

1.

΄
΄

All the following minimum requirements with the values in force from 2019 for public buildings and from 2021 for all other
buildings, including:
a. average envelope transmittance value: based on climate zone, surface/volume ratio, project category and insulation for wall,
roof, windows and basement;
b. solar area: fraction of fenestration surfaces over gross building surface, corrected with all related items (glass shading factor,
shading, overhang, etc.);
ā͟΄ſĎƂĦŜƂőåœāĎ΄ĳœĈĎƻ͙΄āåŉāƞŉåƖĎĈ΄ƶĳƖĮ΄ƊƖåœĈåƂĈĳǆĎĈ΄őĎƖĮŜĈ΄ĦŜƂ΄ͬ̆ͭ΄ƊſåāĎ΄ĮĎåƖĳœħ͚΄ͬ̇ͭ΄ƊſåāĎ΄āŜŜŉĳœħ΄åœĈ΄ͬ̈ͭ΄ħŉŜĀåŉ΄ƵåŉƞĎ΄ͬĮĎåƖĳœħ͚΄
cooling, DHW, ventilation, lighting, internal transportation);
Ĉ͟΄åƵĎƂåħĎ΄ƊĎåƊŜœåŉ΄ĎǗāĳĎœāƼ΄ĦŜƂ΄ĎƁƞĳſőĎœƖ͚΄ĦŜƂ΄ͬ̆ͭ΄ƊſåāĎ΄ĮĎåƖĳœħ͚΄ͬ̇ͭ΄$IÎ΄åœĈ΄ͬ̈ͭ΄ƊſåāĎ΄āŜŜŉĳœħ΄ͬƶĳƖĮ΄ĮƞőĳĈĳƖƼ΄āŜœƖƂŜŉͭ͟

2. The obligations of integration of renewable sources in compliance with Legislative Decree n. 28/2011, that, scaling by date of
construction permit invitation (2012-2014-2018), requires after 2018 that:
a. at least 50% of the energy consumption for space heating, space cooling and domestic hot water are generated from
ƂĎœĎƶåĀŉĎƊ͚΄ƶĳƖĮ΄ĎƻāĎſƖĳŜœ΄ŜĦ΄Ħƞŉŉ΄ĎŉĎāƖƂĳāĳƖƼͲĀåƊĎĈ΄ƊƼƊƖĎő͟΄΄NĦ΄å΄ĈĳƊƖƂĳāƖ΄ĮĎåƖĳœħ΄ĳƊ΄åƵåĳŉåĀŉĎ͚΄ƖĮĎ΄őĳœĳőƞő΄ƂĎœĎƶåĀŉĎ΄
percentage as above is not necessary.
b. All buildings shall install a photovoltaic system with total rated peak power, in kW, higher than 1/50 of the building footprint
ĎƻſƂĎƊƊĎĈ΄ĳœ΄ƊƁƞåƂĎ΄őĎƖĎƂƊ͟
Furthermore, for public buildings, the obligations referred to in the previous paragraphs are increased by 10%.
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AĮĢƕżĉͩ˷˼̿ͩżŗľĉüƍͩżĉŎăĉżĮŎĢͩûƳͩ¡ŁĮăŌŗżĉ̀ͩtƭĮŎĢƄͩΤͩiĉżżĮńńͩ
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SAMPLE PROJECT
Originally designed in the early 1960s by architects Gio Ponti, Piero Portaluppi, and Antonio Fornaroli as the Milan headquarters of
ŉŉĳåœǆ΄¢͟ſ͚͟͟΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ĮåƊ΄āŜœƖƂĳĀƞƖĎĈ΄ĦŜƂ΄̊̅΄ƼĎåƂƊ΄ƖŜ΄āŜœƊŜŉĳĈåƖĎ΄ƖĮĎ΄ĳĈĎœƖĳƖƼ΄ŜĦ΄ƖĮĎ΄åƂĎå΄åƂŜƞœĈ΄ŜƂƊŜ΄NƖåŉĳå΄åœĈ΄Íĳå΄¢åœƖå΄¢ŜǙå͚΄
ĈĎƊāƂĳĀĳœħ΄ƖĮĎ΄ƊƖŜƂƼ΄ŜĦ΄ƖĮĎ΄āĳƖƼ΄åœĈ΄ƖĮĎ΄œĎĳħĮĀŜƞƂĮŜŜĈ΄ƖŜ΄ƶĮĳāĮ΄ƖĮĎ΄āŜőſŉĎƻ΄ĳƊ΄ĳœƊĎſåƂåĀŉƼ΄ŉĳœņĎĈ͟΄Nœ΄̇̅̆̍΄åŉŉ΄ŉŉĳåœǆͣƊ΄iĳŉåœ΄ŜǗāĎƊ΄
moved to the new location in Milan, so the Corso Italia 23 property began a process of redevelopment with an international tender,
awarded to SOM (Skidmore, Owings & Merrill).
¯ĮĎ΄͚̉̊̅̅̅΄ő̓΄ƂĎœŜƵåƖĳŜœ΄ſƂŜŃĎāƖ΄ƶĳŉŉ΄ĀĎ΄ƖƂåœƊĦŜƂőĎĈ΄ĦƂŜő΄åœ΄ĳœƊƞŉåƂ΄ƊĳœħŉĎͲƖĎœåœƖ΄ĮĎåĈƁƞåƂƖĎƂƊ΄ĳœƖŜ΄å΄ƵĳĀƂåœƖ΄ŜǗāĎ΄āåőſƞƊ΄ƖĮåƖ΄
ƂĎſƂĎƊĎœƖƊ΄ƖĮĎ΄ĦƞƖƞƂĎ΄ŜĦ΄ƖĮĎ΄ƶŜƂņſŉåāĎ͟΄¯ĮĎ΄ĈĎƊĳħœ΄ſƂŜſŜƊåŉ΄ĎőſŉŜƼƊ΄ƖĮĎ΄őŜƊƖ΄åĈƵåœāĎĈ΄ƊƞƊƖåĳœåĀĳŉĳƖƼ͚΄ǚĎƻĳĀĳŉĳƖƼ͚΄ƶĎŉŉĀĎĳœħ͚΄åœĈ΄
smart building concepts while respecting and maintaining a dialogue with the original design.
¯ĮĎ΄ĈĎƊĳħœ΄åāƖĳƵĳƖƼ΄ſƞƂƊƞĎĈ΄ƖĮĎ΄āŉĳĎœƖͣƊ΄ƂĎƁƞĎƊƖƊ΄ĦŜƂ΄å΄͢ĀĎƊƖ΄ĳœ΄āŉåƊƊ͢΄ƂĎœŜƵåƖĳŜœ΄ſƂŜŃĎāƖ΄ƖĮåƖ΄ſƂŜſŜƊĎĈ΄å΄āƞƖƖĳœħͲĎĈħĎ͚΄åƖƖƂåāƖĳƵĎ΄
åœĈ΄ĮĳħĮ΄āŜőőĎƂāĳåŉ΄ſƂŜǙŉĎ΄ĀƞĳŉĈĳœħ͟΄¯ĮĎ΄ĈĎƊĳħœ΄ħŜåŉƊ΄ƶĎƂĎ΄ĳĈĎœƖĳǙĎĈ΄ƶĳƖĮ΄ƖĮĎ΄ĎœƖĳƂĎ΄ĈĎƊĳħœ΄ƖĎåő΄ƞƊĳœħ΄å΄ĮŜŉĳƊƖĳā΄åſſƂŜåāĮ΄åœĈ΄
åœ΄ĳœƖĎħƂåƖĎĈ΄ſƂŜāĎƊƊ΄ƖĮåƖ΄ŉĎĈ΄ƖŜ΄åœ΄ĎƻāĎŉŉĎœƖ΄ŉĎƵĎŉ΄ŜĦ΄āŜőĦŜƂƖ΄ĳœ΄ƖĮĎ΄ĳœƖĎƂĳŜƂ΄ƊſåāĎƊ͚΄ĮĎåŉƖĮ΄åœĈ΄ƶĎŉŉͲĀĎĳœħ΄ĦŜƂ΄ĳƖƊ΄ŜāāƞſåœƖƊ͚΄ŉŜƶ΄
environmental impact both during construction and operation and to the achievement of nZEB status according to local regulation.
Embracing all aspect of sustainability—environment, resource management, and people—the project is designed to meet both LEED
Gold and WELL Gold. In addition, through the adoption of a BIM design process, it was possible to rationalize design activities and
ĎœƊƞƂĎ΄åœ΄ĎǗāĳĎœƖ͚΄ƖƂåœƊſåƂĎœƖ͚΄åœĈ΄ĎǖĎāƖĳƵĎ΄ĈåƖå΄ĎƻāĮåœħĎ΄åœĈ΄åƵåĳŉåĀĳŉĳƖƼ΄ƊƼƊƖĎő΄ĦŜƂ΄ƖĮĎ΄ĎœƖĳƂĎ΄ƊƞſſŉƼ΄āĮåĳœ͟
¯ĮĎ΄ĎœĎƂħƼ΄ƊƖƂåƖĎħƼ΄ŜĦ΄ƖĮĳƊ΄ſƂŜŃĎāƖ΄ĳƊ΄ĀåƊĎĈ΄Ŝœ΄ƖĮƂĎĎ΄ĦƞœĈåőĎœƖåŉ΄åƊſĎāƖƊ͙΄ƂĎĈƞāƖĳŜœ΄ŜĦ΄ĎœĎƂħƼ΄ĈĎőåœĈ͚΄ĎǗāĳĎœāƼ΄ŜĦ΄i*΄ƊƼƊƖĎőƊ͚΄
and renewable sources. This approach to a zero energy renovation balances heritage, innovation, cost, and sustainability.

58

¯Ŝ΄ĈĎǙœĎ΄ƖĮĎ΄őŜƊƖ΄åſſƂŜſƂĳåƖĎ΄ĎœĎƂħƼ΄ƊƖƂåƖĎħƼ͚΄å΄ſƂĎŉĳőĳœåƂƼ΄ĎœĎƂħƼ΄őŜĈĎŉ΄͢ƊĳőſŉĎ΄ĀŜƻ͢΄ƶåƊ΄āåƂƂĳĎĈ΄ŜƞƖ΄ĦƂŜő΄ƖĮĎ΄ĀĎħĳœœĳœħ΄ƖŜ΄
ƊĳőƞŉåƖĎ΄ƖĮĎ΄ĎœĎƂħƼ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ĳœ΄*œĎƂħƼŉƞƊ΄ƞƊĳœħ΄åœ΄͢ĳĈĎåŉ΄ŉŜåĈ͢΄āåŉāƞŉåƖĳŜœ͟΄œ΄åāāƞƂåƖĎ΄ƊĳőƞŉåƖĳŜœ΄ĮåƊ΄ĀĎĎœ΄ſĎƂĦŜƂőĎĈ΄ĈƞƂĳœħ΄
ƖĮĎ΄ƊƞĀƊĎƁƞĎœƖ΄ſƂŜŃĎāƖ΄ĈĎƵĎŉŜſőĎœƖ΄ſĮåƊĎƊ͟΄΄¯ĮĎ΄ĎœĎƂħƼ΄őŜĈĎŉ΄ƶåƊ΄åĈŜſƖĎĈ΄åƊ΄å΄ĈĎƊĳħœ΄ƖŜŜŉ΄ĦŜƂ΄ŜſƖĳőĳǆĳœħ΄ĈĳǖĎƂĎœƖ΄ĀƞĳŉĈĳœħ΄
performance, including MEP systems, façades, daylighting. Since the early phase of design, simulation tools were used in order to
assess the solar gain on the southern sides and thus optimise the facades performance while improving daylight and visual comfort
for interior spaces.

Figure 28: Early phase energy modelling
Figure 29: Axonometric view of the project
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Figure 30: Rendering of the building B façade

ƞĳŉĈĳœħ΄͚΄Ħåāĳœħ΄ƖĮĎ΄őåĳœ΄ƂŜåĈ΄ͬŜƂƊŜ΄NƖåŉĳå͚ͭ΄ĈĎǙœĎƊ΄ƖĮĎ΄āåőſƞƊͽ΄œĎƶ΄ĳĈĎœƖĳƖƼ΄ƶĳƖĮ΄åœ΄ĎƻƖĎƂœåŉ΄ĮĳħĮ΄ſĎƂĦŜƂőåœāĎ΄āŉåĈĈĳœħ΄ƊƼƊƖĎő΄
ƖĮåƖ΄ƶĳŉŉ΄ĀĎ΄āƞƊƖŜő΄åƊƊĎőĀŉĎĈ͚΄āŜœƊĳƊƖĳœħ΄ŜĦ΄őĎƖåŉͲĦƂåőĎĈ΄ħƂåœĳƖĎ΄ƊāƂĎĎœƊ͚΄ħŉåƊƊ͚΄åœĈ΄åŉƞőĳœĳƞő΄āƞƂƖåĳœ΄ƶåŉŉ΄ſåœĎŉƊ͟΄¯ĮĎ΄ĎƻƖĎƂœåŉ΄
ĎƻĳƊƖĳœħ΄āŜœāƂĎƖĎ΄ĦƂåőĎƊ͚΄ƶĮĳāĮ΄ħĳƵĎ΄ƖĮĎ΄āĮåƂåāƖĎƂ΄ƖŜ΄ƖĮĎ΄ĦåĄåĈĎ͚΄ƶĳŉŉ΄ĀĎ΄ņĎſƖ΄åƊ΄ƖĮĎƼ΄åƂĎ΄åœĈ΄ƂĎƊƖŜƂĎĈ͚΄ƂĎſåĳƂĳœħ΄ƖĮĎ΄ŜƂĳħĳœåŉ΄ǙœĳƊĮĳœħ͚΄
while the thermal insulation will be improved internally. Based on the modelling results, the design team was informed to insert a
high-performance insulating glass that will be glazed into natural anodized aluminium frames, coupled with internal micro-blinds for
shading.
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AŜƂ΄ƖĮĎ΄ƂĎœŜƵåƖĳŜœ΄ŜĦ΄ƖĮĎ΄ƞĳŉĈĳœħ΄͚΄*ƻĳƊƖĳœħ΄IĎƂĳƖåħĎ΄ĎƻƖĎƂœåŉ΄ſŉåƊƖĎƂ΄ĳƊ΄ĀĎĳœħ΄ƂĎƖåĳœĎĈ΄åœĈ΄œĎƶ΄āƞƊƖŜő΄ĈĎƊĳħœĎĈ΄åŉƞőĳœĳƞő΄
and glass windows will be installed. The building will be clad with natural stone and will be installed with new aluminium frames
ƶĳœĈŜƶƊ͟΄iŜƂĎŜƵĎƂ͚΄ƖĮĎ΄ĎƻƖĎƂĳŜƂ΄ƶåŉŉ΄åƊƊĎőĀŉƼ΄ƶĳŉŉ΄ĳœāŉƞĈĎ΄ƖĮĎƂőåŉ΄ĳœƊƞŉåƖĳŜœ͚΄ƵåſŜƞƂ΄ĀåƂƂĳĎƂ͚΄ŉŜƞƵƂĎƊ͚΄ĈŜŜƂƊ΄åœĈ΄åŉŉ΄œĎāĎƊƊåƂƼ΄
ǚåƊĮĳœħƊ͚΄ƊĎåŉĳœħƊ΄åœĈ΄ƊƞſſŜƂƖ΄ǙƻĳœħƊ͟

Figure 31: Rendering of the building A facades
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tǗāĎ΄ĀƞĳŉĈĳœħƊ΄āåœ΄ĀĎ΄āŜœƊĳĈĎƂĎĈ΄åőŜœħ΄ƖĮĎ΄őŜƊƖ΄ĎœĎƂħƼͲĳœƖĎœƊĳƵĎ͚΄ĳĦ΄œŜƖ΄āåƂĎĦƞŉŉƼ΄ĈĎƊĳħœĎĈ͚΄åœĈ΄i*΄ƊƼƊƖĎőƊ΄ſŉåƼ΄å΄ņĎƼ΄ƂŜŉĎ΄
in the health and well-being of the occupants. The project has taken all these aspects into account to achieve a state-of-the-art
solution, including full BIM design.

Figure 32: HVAC systems BIM design
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¯ĮĎ΄ŜǗāĎ΄åƂĎåƊ΄åƂĎ΄ĀåƊĎĈ΄Ŝœ΄ƂåĈĳåœƖ΄āĎĳŉĳœħƊ΄ĦŜƂ΄ĮĎåƖĳœħ΄åœĈ΄
cooling, together with air supply from centralised air handling units
(AHUs), located either at roof or basement levels; this gives the best
performance in terms of comfort, low energy consumption, and
reduced maintenance costs. In the mid-season, free cooling for air
handling units provides the building with 100% non-heat-treated
ͬǙŉƖĎƂĎĈ΄ŜœŉƼͭ΄ŜƞƖĈŜŜƂ΄åĳƂ͚΄ƶĳƖĮ΄ƊĳħœĳǙāåœƖ΄ĎœĎƂħƼ΄ƊåƵĳœħƊ͟΄¯ĮĳƊ΄ƊŜŉƞƖĳŜœ΄
ƂĎőŜƵĎƊ΄ƖĮĎ΄ĎƻĳƊƖĳœħ΄ƞœĈĎƂͲƶĳœĈŜƶ΄Ħåœ΄āŜĳŉ΄ƞœĳƖƊ͚΄ĀƂĳœħƊ΄ĀĎœĎǙƖƊ΄ĳœ΄
ǚĎƻĳĀĳŉĳƖƼ΄ĦŜƂ΄ƊſåāĎ΄ſŉåœœĳœħ΄åœĈ΄åŉŉŜƶƊ΄ƖĮĎ΄ƂĎſŉåāĎőĎœƖ΄ŜĦ΄ĎƻĳƊƖĳœħ΄
facades where required.
*œƖĮåŉſĳā΄ƶĮĎĎŉƊ΄ĳœ΄ƖĮĎ΄åĳƂ΄ĮåœĈŉĳœħ΄ƞœĳƖƊ΄ſƂŜƵĳĈĎ΄ĮĳħĮͲĎǗāĳĎœāƼ΄ĮĎåƖ΄
ƂĎāŜƵĎƂƼ΄ĦƂŜő΄ƖĮĎ΄ĎƻĮåƞƊƖ΄åĳƂ΄ƖĮƂŜƞħĮ΄å΄ƖŜƖåŉ΄ĎƻāĮåœħĎ΄ŜĦ΄ĎœƖĮåŉſƼ΄
ƶĳƖĮ΄ƖĮĎ΄ĎƻƖĎƂœåŉ΄åĳƂ΄ĳœƖåņĎ͚΄ƶĮĳŉĎ΄ƖĮĎ΄ƞƊĎ΄ŜĦ΄ħƂŜƞœĈƶåƖĎƂ΄åŉŉŜƶƊ΄ĦŜƂ΄
the production of heating and cooling both directly (mid-season) and
via a reversible heat pump, moving toward a carbon-free building.
In order to minimize fossil fuel consumption during building life
cycle, renewable energy was preferred for the project, including heat
pumps as the only heating and cooling generation system and a
large photovoltaic array installed on building roof with 156 kW peak
power, higher than minimum requirements from local regulation
ͬ̆̅̅΄ņÎſͭ͟΄¯ĮĎƊĎ΄ƊŜŉƞƖĳŜœƊ΄åŉŉŜƶĎĈ΄ƖŜ΄åāĮĳĎƵĎ΄œÞ*΄ƊƖåƖƞƊ΄ͬͺ*ĈĳǙāĳŜ΄
a Energia Quasi Zero”) with 74% of total annual consumption from
renewables, as calculated with local standards.
AĮĢƕżĉͩ˸˸̿ͩ*ŎĉżĢƳͩüĉżƍĮǏüàƍĮŗŎͩġŗżͩŗŎĉͩŗġͩƍĩĉͩûƕĮńăĮŎĢͩûńŗüŁƄ
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LITHUANIA
REGULATIONS AND FIRST Q BEST PRACTICE
FIRST Q NETWORK | BUILDING PHYSICS GROUP

LITHUANIA
COUNTRY REGULATION
Lithuania has been involved in a deep change of building design since 2005.
¯ĮĎ΄aåƶ΄ŜĦ΄ƖĮĎ΄ĎſƞĀŉĳā΄ŜĦ΄aĳƖĮƞåœĳå΄Ŝœ΄ŜœƊƖƂƞāƖĳŜœ΄ͬtǗāĳåŉ΄BåǆĎƖƖĎ͚΄͚̆̎̎̋΄kŜ΄̈̇Ͳ΄̌̍̍ͤ΄͚̇̅̅̆΄kŜ΄̆̅̆Ͳ̈̊̎̌ͭ΄ſƂŜƵĳĈĎƊ΄ĦŜƂ΄őĳœĳőƞő΄
ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ĦŜƂ΄åŉŉ΄ĀƞĳŉĈĳœħƊ΄ĳœ΄aĳƖĮƞåœĳå͚΄åœĈ΄ƖĮĎ΄ŜœƊƖƂƞāƖĳŜœ΄¯ĎāĮœĳāåŉ΄ĎħƞŉåƖĳŜœ΄¢¯΄͙̇̅̆̅̇̇̅̆̋͟͟΄ͼ*œĎƂħƼ΄
ĎƂĦŜƂőåœāĎ΄$ĎƊĳħœĳœħ΄åœĈ΄ĎƂƖĳǙāåƖĳŜœ΄ŜĦ΄ƞĳŉĈĳœħƊ͟ͽ΄ͬĮĎƂĎĳœåĦƖĎƂ΄ƂĎĦĎƂƂĎĈ΄ƖŜ΄åƊ΄ͼ¯ͽͭ΄ͬtǗāĳåŉ΄BåǆĎƖƖĎ͚΄͚̇̅̆̋΄kŜ΄$̆΄̌̊̉ͭ΄ĎƊƖåĀŉĳƊĮĎƊ΄
requirements for evaluating energy performance.
¯ĮĎ΄āåŉāƞŉåƖĳŜœ΄őĎƖĮŜĈ΄ƂĎĦĎƂƂĎĈ΄ƖŜ΄ĳœ΄ƖĮĎ΄ƊƖåœĈåƂĈ΄a¢¯΄*k΄͙̆̊̇̆̌̇̅̅̌΄ͼ*œĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄ŜĦ΄ĀƞĳŉĈĳœħƊ΄ͯ΄iĎƖĮŜĈƊ΄ĦŜƂ΄ĎƻſƂĎƊƊĳœħ΄
ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄åœĈ΄ĦŜƂ΄ĎœĎƂħƼ΄āĎƂƖĳǙāåƖĳŜœ΄ŜĦ΄ĀƞĳŉĈĳœħƊͽ΄ĳƊ΄ƞƊĎĈ΄ĦŜƂ΄ĎƵåŉƞåƖĳœħ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄ŜĦ΄ĀƞĳŉĈĳœħƊ͟
Nœ΄aĳƖĮƞåœĳå͚΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄ĳƊ΄ƞœƂĎŉåƖĎĈ΄ƖŜ΄å΄ſåƂƖĳāƞŉåƂ΄œƞőĎƂĳāåŉ΄ƵåŉƞĎ΄ŜĦ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ΄åœĈ΄ĳƊ΄ĈĎǙœĎĈ΄ĀƼ΄ƖĮĎ΄ƂĎƊſĎāƖĳƵĎ΄
class of energy performance of the building.
āāŜƂĈĳœħ΄ƖŜ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ͚΄ĀƞĳŉĈĳœħƊ΄åƂĎ΄āŉåƊƊĳǙĎĈ΄ĳœƖŜ΄̎΄āŉåƊƊĎƊ͙΄ΤΤ͚΄Τ͚΄͚΄͚΄͚΄$͚΄*͚΄A͚΄B͟΄
The Lithuanian legislation setting requirements for the energy performance of buildings does not use reference buildings. Each
building is assessed individually. The requirements are based on the following principle: the legislation sets regulatory requirements
ĦŜƂ΄ƖĮĎ΄ĮĎåƖ΄āĮåƂåāƖĎƂĳƊƖĳāƊ΄ŜĦ΄ĀƞĳŉĈĳœħ΄ĎœƵĎŉŜſĎƊ͚΄ĎǗāĳĎœāƼ΄ŜĦ΄ĎœħĳœĎĎƂĳœħ΄ƊƼƊƖĎőƊ΄ͬāŜŜŉĳœħ͚΄ſƂĎſåƂåƖĳŜœ΄ŜĦ΄ĈŜőĎƊƖĳā΄ĮŜƖ΄ƶåƖĎƂ͚΄
ĳœĈŜŜƂ΄ŉĳħĮƖĳœħ͚ͭ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ΄ĦŜƂ΄āŜŜŉĳœħ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄åœĈ΄ŜƖĮĎƂ΄ĳœĈĳāåƖŜƂƊ΄ĦŜƂ΄ĈĳǖĎƂĎœƖ΄ĀƞĳŉĈĳœħƊ΄ŜĦ΄āŉåƊƊ΄$͚΄͚΄͚΄͚΄Τ͚΄ΤΤ͟΄
The legislation lays down analogous indicators for reporting buildings (of class D and E) (average indicator values of 50% of certain
buildings using the lowest amount of energy).
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¯ĮĎ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄āŉåƊƊ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ĳƊ΄ĳĈĎœƖĳǙĎĈ΄Ŝœ΄ƖĮĎ΄ĀåƊĳƊ΄ŜĦ΄ƖĮĎ΄ĦŜŉŉŜƶĳœħ΄ĀƞĳŉĈĳœħ΄ĳœĈĳāåƖŜƂ΄ƵåŉƞĎƊ΄ͬƖĮĎ΄āŜőſŉĳåœāĎ΄ŜĦ΄
all those values with the legislative requirements is assessed):

Q΄ āåŉāƞŉåƖĎĈ΄ƊſĎāĳǙā΄ĮĎåƖ΄ŉŜƊƊĎƊ΄ŜĦ΄ĀƞĳŉĈĳœħ΄ĎœƵĎŉŜſĎƊͤ΄
Q building air-tightness;
Q technical indicators for mechanical cooling system with recuperation;
Q΄ ̆΄ĳœĈĳāåƖŜƂ΄ƵåŉƞĎ΄ŜĦ΄ĎœĎƂħƼ΄ĎǗāĳĎœāƼ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ͚΄āĮåƂåāƖĎƂĳƊĳœħ΄ſƂĳőåƂƼ΄œŜœͲƂĎœĎƶåĀŉĎ΄ĎœĎƂħƼ΄ĎǗāĳĎœāƼ΄ĦŜƂ΄ĮĎåƖĳœħ͚΄
ventilation, cooling and lighting;

Q΄ ̇΄ĳœĈĳāåƖŜƂ΄ƵåŉƞĎ΄ŜĦ΄ĎœĎƂħƼ΄ĎǗāĳĎœāƼ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ͚΄āĮåƂåāƖĎƂĳƊĳœħ΄ſƂĳőåƂƼ΄œŜœͲƂĎœĎƶåĀŉĎ΄ĎœĎƂħƼ΄ĎǗāĳĎœāƼ΄ĦŜƂ΄ſƂĎſåƂĳœħ΄
domestic hot water;

Q

part of renewable energy used in the building.

¯ĮĎ΄aåƶ΄ŜĦ΄ƖĮĎ΄ĎſƞĀŉĳā΄ŜĦ΄aĳƖĮƞåœĳå΄Ŝœ΄ĎœĎƶåĀŉĎ΄*œĎƂħƼ΄ͬtǗāĳåŉ΄BåǆĎƖƖĎ͚΄͚̇̅̆̆΄kŜ΄̋̇Ͳ̇̎̈̋ͭ΄āŜœƖåĳœƊ΄åœ΄ĳœĳƖĳåŉ΄ĈĎǙœĳƖĳŜœ΄ŜĦ΄ƖĮĎ΄
concept of a nearly zero-energy building.
In Lithuania, a nearly zero energy building is a building that has a very high energy performance established in accordance with the
normative technical construction documents. The nearly zero or very low amount of energy required should be covered to a very
ƊĳħœĳǙāåœƖ΄ĎƻƖĎœƖ΄ĀƼ΄ĎœĎƂħƼ΄ĦƂŜő΄ƂĎœĎƶåĀŉĎ΄ƂĎƊŜƞƂāĎƊ͚΄ĳœāŉƞĈĳœħ΄ĎœĎƂħƼ΄ĦƂŜő΄ƂĎœĎƶåĀŉĎ΄ƊŜƞƂāĎƊ΄ſƂŜĈƞāĎĈ΄ŜœͲƊĳƖĎ΄ŜƂ΄œĎåƂĀƼ͟
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According to the established indicators, a building of class A++ must comply with the applicable parameters:
̆͟΄ ÍåŉƞĎƊ΄̆΄åœĈ΄̇΄ŜĦ΄ĎœĎƂħƼ΄ĎǗāĳĎœāƼ΄ĳœĈĳāåƖŜƂƊ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄őƞƊƖ΄āŜőſŉƼ΄ƶĳƖĮ΄ƖĮĎ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ŜĦ΄ƖĮĎ΄ĎħƞŉåƖĳŜœ͚΄ĳ͟Ď͟΄̆Ϋ͚̅̈̅΄
åœĈ΄̇έ̅̌̅ͤ͟
̇͟΄ åŉāƞŉåƖĎĈ΄ƊſĎāĳǙā΄ĮĎåƖ΄ŉŜƊƊĎƊ΄ŜĦ΄ĀƞĳŉĈĳœħ΄ĎœƵĎŉŜſĎƊ΄őƞƊƖ΄œŜƖ΄ĎƻāĎĎĈ΄ƖĮĎ΄œŜƂőåƖĳƵĎ΄ĮĎåƖ΄ŉŜƊƊĎƊͤ
̈͟΄ ĳƂͲƖĳħĮƖœĎƊƊ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄őƞƊƖ΄āŜőſŉƼ΄ƶĳƖĮ΄ƖĮĎ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ŜĦ΄ƖĮĎ΄ĎħƞŉåƖĳŜœ͚΄ĳ͟Ď͟΄ĳœ΄āåƊĎ΄ŜĦ΄ſƂĎƊƊƞƂĎ΄ĈĳǖĎƂĎœāĎ΄ŜĦ΄̊̅΄å΄
ĀĎƖƶĎĎœ΄ƖĮĎ΄ĳœƊĳĈĎ΄åœĈ΄ŜƞƖƊĳĈĎ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ͚΄åĳƂ΄āĳƂāƞŉåƖĳŜœ΄őƞƊƖ΄œŜƖ΄ĎƻāĎĎĈ΄̅̋͟΄ƖĳőĎƊ΄ſĎƂ΄ĮŜƞƂͤ
4.

If a building is equipped with a mechanical ventilation system with recuperation, the recuperator performance ratio shall be at
ŉĎåƊƖ΄͚̅̍̅͟΄åœĈ΄ƖĮĎ΄åőŜƞœƖ΄ŜĦ΄ĎœĎƂħƼ΄ƞƊĎĈ΄ĀƼ΄å΄ƂĎāƞſĎƂåƖŜƂ΄ƵĎœƖĳŉåƖŜƂ΄őƞƊƖ΄œŜƖ΄ĎƻāĎĎĈ΄̅̉̊͟΄ÎĮͥő3;

΄ſåƂƖ΄ŜĦ΄ĎœĎƂħƼ΄ĦƂŜő΄ƂĎœĎƶåĀŉĎ΄ƂĎƊŜƞƂāĎƊ΄āŜœƊƞőĎĈ΄ĳœ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ƊĮåŉŉ΄āŜőſŉƼ΄ƶĳƖĮ΄ƖĮĎ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ŜĦ΄ƖĮĎ΄ĎħƞŉåƖĳŜœ͚΄ĳ͟Ď͟΄ĳœ΄
buildings of class A++, energy from renewable resources must form the largest part of energy consumed.

67

SAMPLE PROJECT
kĎƶ΄ŜǗāĎ΄ĀƞĳŉĈĳœħ΄ͺAatÎͻ͚΄ĈĎƵĎŉŜſĎĈ΄ĀƼ΄
*N_͚΄ƶĳŉŉ΄ĀĎ΄ĀƞĳŉƖ΄Ŝœ΄aƵŜƵŜ΄ƊƖƂ͟΄̇̆΄ĳœ΄ÍĳŉœĳƞƊ΄
ͬħƂŜƊƊ΄ǚŜŜƂ΄åƂĎå΄Ͳ΄̇̇̉̎̈͟΄ƊƁ͟őͭ͟΄¯ĮĎ΄ĀƞĳŉĈĳœħ΄
consists of two main sections. The lower
ſåƂƖ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ĳƊ΄̆̊΄ǚŜŜƂƊ΄åœĈ΄ƖĮĎ΄
ĮĳħĮĎƂ΄ſåƂƖ΄Ͳ΄̇̅΄ǚŜŜƂƊ͟΄*åāĮ΄ǚŜŜƂ΄ĳƊ΄͚̇̍̅ő΄
high. Both sections of the building have
the same dimensions - 15,51m length and
͚̈̇̋̋ő΄ƶĳĈƖĮ͟΄ĎǚĎāƖĳœħ΄ƖĮĎ΄ĦƞœāƖĳŜœåŉĳƖƼ΄
and orientation of the building, windows
ƶĳƖĮ΄ĈĳǖĎƂĎœƖ΄ſåƂåőĎƖĎƂƊ΄ƶĎƂĎ΄āĮŜƊĎœ΄
by the design team. The heating will be
generated and supplied by the local heat
pump combined with the district heating
system. The same heat pump will be used
as the main source for the cooling system.
A dynamic energy simulation has been
carried out to get precise heating/cooling
loads. The project is also seeking to get
āĎƂƖĳǙĎĈ΄ĀƼ΄**i΄åœĈ΄Î*aa΄åƊƊĎƊƊőĎœƖ΄
systems.

AĮĢƕżĉͩ˸˹̿ͩtǍüĉͩûƕĮńăĮŎĢͩ͟AatÊͩ͠ĮŎͩÉĮńŎĮƕƄ
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Table 8: Project overview
Actual building performance
IĎåƖ΄ƖƂåœƊĦĎƂ΄āŜĎǗāĳĎœƖ΄ŜĦ΄ĎŉĎőĎœƖƊ΄ŜĦ΄āŜœƊƖƂƞāƖĳŜœ΄¶͚΄Îͥő̓_
Stairway wall 0,15
Roof 0,13
External slab 0,13
Floors on the ground for heated zones in underground parking 0,16
Slab above unheated parking 0,16
Walls between heated and unheated underground zones 0,20
Doors 1,60
Facade system opaque elements 0,26
Facade system transparent elements 0,80 (g- value for windows NE- 0,50, for SE, SW, NW- 0,40)
Thermal bridges
±ĩåĹüųŅĵƖţǈŎţǈƖ×ƖǈŎƅŬ{±ŸƋ±ƋƱåĹåųčĜĹĜŅĹ±ƚÚĜĹčƚĵŅŞųŅģåĩƋ±ƴĜĵ±ŸĜųŸåųƋĜĀĩ±ƴĜĵ±ŸŮţ
Air tightness
ĜčĘƋĹåŸŸŅüƋĘåÆƚĜĬÚĜĹčƴ±ĬƚåĹĂǈØcŠŎxĘšĜŸǈØƅ±ƋĂǈ{±ŞųåŸŸƚųåÚĜýåųåĹÏåţ
Lighting
X±ĵŞŸƵĜƋĘX)%ŸţFĹÚåƻŅüĬĜčĘƋĜĹčåŧƚĜŞĵåĹƋåþÏĜåĹÏƼěŎĂǈŠĬĵxšţ
External shading
Building component (lamellae), 0,40 m length from façade, 1,40 m distance between each other
Ventilation
Central ventilation SFP- 1,98 W/l/s
Bå±ƋųåÏŅƴåųƼåþÏĜåĹÏƼěƀĂŢ
Cooling
Air source heat pump. EER = 4,75
Heating
Air to water heat pump. SCOP = 4,65 (Heat pump works till outside dry-bulb temperature reaches -10 oC)
Heating and cooling systems have control devices, building users can control their thermal comfort
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AĮĢƕżĉͩ˸˺̿ͩ*ŎĉżĢƳ͘ĉżġŗżŌàŎüĉͩüĉżƍĮǏüàƍĉͩŗġͩƍĩĉͩûƕĮńăĮŎĢ
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PORTUGAL
REGULATIONS AND FIRST Q BEST PRACTICE
FIRST Q NETWORK | BUILDING PHYSICS GROUP

PORTUGAL
COUNTRY REGULATION
Nœ΄ƖĎƂőƊ΄ŜĦ΄ĎœĎƂħƼ΄ĎǗāĳĎœāƼ΄ĳœ΄ĀƞĳŉĈĳœħƊ͚΄ƖĮĎƂĎ΄ĳƊ΄å΄ƂĎħƞŉåƖĳŜœ΄ĦŜāƞƊĎĈ΄Ŝœ΄œŜœͲƂĎƊĳĈĎœƖĳåŉ΄ĀƞĳŉĈĳœħƊ΄ͬ*¢΄ͯ΄ĎħƞŉåőĎœƖŜ΄ĈĎ΄
$ĎƊĎőſĎœĮŜ΄*œĎƂħďƖĳāŜ΄ĈŜƊ΄*ĈĳĦĵāĳŜƊ΄ĈĎ΄ŜőďƂāĳŜ΄Ď΄¢ĎƂƵĳĄŜƊͭ΄åœĈ΄åœŜƖĮĎƂ΄ƂĎħƞŉåƖĳŜœ΄ĦŜāƞƊĎĈ΄Ŝœ΄ƂĎƊĳĈĎœƖĳåŉ΄ĀƞĳŉĈĳœħƊ΄ͬ*I΄ͯ΄
ĎħƞŉåőĎœƖŜ΄ĈĎ΄$ĎƊĎőſĎœĮŜ΄*œĎƂħďƖĳāŜ΄ĈŜƊ΄*ĈĳĦĵāĳŜƊ΄ĈĎ΄IåĀĳƖåĄýŜͭ΄ƊĳœāĎ΄͚̇̅̆̈΄ĳœƖĎħƂåƖĎĈ΄ĳœ΄ƖĮĎ΄ĈĎāƂĎĎͲŉåƶ΄$ă̆̍ͥ̇̅̆̈΄ƖĮåƖ΄åŉƊŜ΄
åſſƂŜƵĎĈ΄ƖĮĎ΄œåƖĳŜœåŉ΄ĀƞĳŉĈĳœħ΄āĎƂƖĳǙāåƖĳŜœ΄ƊƼƊƖĎő΄ͬ¢*ͭ͟΄¯ĮĎƼ΄ƂĎƊƞŉƖ΄ĦƂŜő΄ƖĮĎ΄$ĳƂĎāƖĳƵĎ΄Ŝœ΄*œĎƂħƼ΄ĎƂĦŜƂőåœāĎ΄ĳœ΄ƞĳŉĈĳœħƊ΄ͬ*$ͭ΄
2010 recast transposed into national law. In 2019 there was a legislative update regarding the nZEB requirements with the release of
two new regulations, one for each type of building:

Q΄ kŜœͲƂĎƊĳĈĎœƖĳåŉ΄ĀƞĳŉĈĳœħƊ΄Ͳ΄ŜƂƖåƂĳå΄œ͟Ƿ΄̉̇ͥ̇̅̆̎΄ƂĎħåƂĈĳœħ΄ƖĮĎ΄ĈĎƊĳħœ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ĦŜƂ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ĎœƵĎŉŜſĎ΄ƁƞåŉĳƖƼ΄åœĈ΄
ĎǗāĳĎœāƼ΄ŜĦ΄ƖĎāĮœĳāåŉ΄ƊƼƊƖĎőƊͤ

Q΄ ĎƊĳĈĎœƖĳåŉ΄ĀƞĳŉĈĳœħƊ΄ͯ΄ŜƂƖåƂĳå΄œ͟Ƿ΄̎̍ͥ̇̅̆̎΄ƂĎħåƂĈĳœħ΄ƖĮĎ΄ĈĎƊĳħœ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ĦŜƂ΄ĮĎåƖĳœħ΄åœĈ΄āŜŜŉĳœħ΄ĈĎőåœĈƊͤ
Q΄ ĎħåƂĈĳœħ΄kŜœͲƂĎƊĳĈĎœƖĳåŉ΄ĀƞĳŉĈĳœħƊ͚΄åŉŉ΄œĎƶ΄ĀƞĳŉĈĳœħƊ΄åƂĎ΄ƂĎƁƞĳƂĎĈ΄ƖŜ΄ĀĎ΄œÞ*΄ĦƂŜő΄̆ƊƖ΄ŃåœƞåƂƼ΄ŜĦ΄̇̅̇̆΄åœĈ΄ĦŜƂ΄ƖĮåƖ΄ƖĮĎƼ΄ĮåƵĎ΄ƖŜ΄
ĦƞŉǙŉŉ΄ƖĮĎ΄ĦŜŉŉŜƶĳœħ΄ƂĎƁƞĳƂĎőĎœƖƊ͙

Q΄ iåƻĳőƞő΄ƵåŉƞĎƊ΄ĦŜƂ΄ƖĮĎ΄N**Ɗ΄ͬNœĈĳāåĈŜƂ΄ĈĎ΄*Ǚāĳēœāĳå΄*œĎƂħďƖĳāå΄ͯ΄*œĎƂħƼ΄*ǗāĳĎœāƼ΄NœĈĳāåƖŜƂͭ΄åœĈ΄N**΄ͬN**΄ƂåƖĳŜͭ΄ĈĎſĎœĈĳœħ΄Ŝœ΄
the building situation

Building situation

Requirement

nZEB

IEESǝƀĂŢF))S,ref

RIEEǝǈØĂǈ

New buildings (before 2021)

IEESǝŎǈǈŢF))S,ref

RIEEǝŎØǈǈ

ƚĜĬÚĜĹčƵĜƋĘĵ±ģŅųĜĹƋåųƴåĹƋĜŅĹ

RIEEǝŎØĂǈ

N**Ɗ΄ͯ΄ƂĎſƂĎƊĎœƖƊ΄ƖĮĎ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ΄ͬſƂĳőåƂƼ΄ĎœĎƂħƼͥƊƁƞåƂĎ΄őĎƖĎƂͭ΄ƖĮåƖ΄åƂĎ΄ĎǖĎāƖĳƵĎŉƼ΄āŜœƊĳĈĎƂĎĈ΄ĦŜƂ΄āåŉāƞŉåƖĳœħ΄ƖĮĎ΄
building’s energy rating.
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IEEs,ref – indicator obtained by energy simulation based on reference values.
N**¢΄έ΄̌̊΄μ΄N**¢͚ƂĎĦ΄΄őĎåœƊ΄ƖĮåƖ΄ƖĮĎ΄ĎœƵĎŉŜſĎ΄åœĈ΄ƖĮĎ΄ƖĎāĮœĳāåŉ΄ƊƼƊƖĎőƊ΄ͬIÍ͚΄aĳħĮƖĳœħ͚΄ĎƖā΄ͭ͟͟͟΄őƞƊƖ΄āŜœƖƂĳĀƞƖĎ΄ƖŜ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄
reaching this level without recourse to renewable energy.
¯Ŝ΄ĦƞŉŉƼ΄ĈĎǙœĎ΄ƖĮĎ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ΄ŜĦ΄å΄ĀƞĳŉĈĳœħ͚΄ƖƶŜ΄ŜƖĮĎƂ΄ĎœĎƂħƼ΄ĳœĈĳāåƖŜƂƊ΄åƂĎ΄āŜœƊĳĈĎƂĎĈ΄N**΄åœĈ΄N**Ɩ͚΄ƶĮĳāĮ΄åƂĎ΄ƂĎŉåƖĎĈ΄ĀƼ͙
IEE=IEEs+IEEt

IEE=IEEs+IEEt
ÎĮĎƂĎ΄N**΄ƂĎſƂĎƊĎœƖƊ΄ƖĮĎ΄ħŉŜĀåŉ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ΄åœĈ΄N**Ɩ΄ƂĎſƂĎƊĎœƖƊ΄ŜƖĮĎƂ΄āŜœƊƞőſƖĳŜœƊ΄œŜƖ΄ƂĎŉåƖĎĈ΄ƶĳƖĮ΄IÍ΄ŜƂ΄ŉĳħĮƖĳœħ͟
¯ĮĎ΄āŜœƵĎƂƊĳŜœ΄ĦåāƖŜƂ΄ĀĎƖƶĎĎœ΄Ǚœåŉ΄åœĈ΄ſƂĳőåƂƼ΄ĎœĎƂħƼ΄åſſŉĳĎĈ΄ĳƊ΄͚̇̊΄ņÎĮep/kWh.
¯ĮĎ΄N**΄ħĳƵĎƊ΄ƖĮĎ΄ĎœĎƂħƼ΄āŉåƊƊ΄ĦŜƂ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄åœĈ΄IEE΄έ΄͚̅̊̅΄ƂĎſƂĎƊĎœƖƊ΄őĳœĳőƞő΄΄āŉåƊƊ

Q΄ ƞĳŉĈĳœħ΄iåœåħĎőĎœƖ΄¢ƼƊƖĎőƊ΄ƊĮåŉŉ΄āŜőſŉƼ΄ƶĳƖĮ΄ƖĮĎ΄őĳœĳőƞő΄ƂĎƁƞĳƂĎőĎœƖƊ΄ŜĦ΄āŉåƊƊ΄΄ĈĎǙœĎĈ΄ĳœ΄¯åĀŉĎ΄̊΄ŜĦ΄ƊƖåœĈåƂĈ΄*k̆̊̇̈̇
Q The design of technical systems in non-residential buildings should involve studying the implementation of solutions for the
use of renewable energy sources that, regardless of the provision for the use of solar thermal energy in domestic hot water
production (DHW), must cover at least the following elements:

Q

1) Photovoltaic solar systems;
2) Biomass based systems, for heating and DHW production, in municipalities where there is an integrated network for the
collection of forest waste;
3) Systems for the use of geothermal energy, for heating and DHW production, in places with geothermal resources with a
ƖĎőſĎƂåƖƞƂĎ΄åĀŜƵĎ΄̉̅΄Ƿ͟
΄ ¯ĮĎ΄ĳœƊƖåŉŉåƖĳŜœ΄ŜĦ΄ĀĳŜőåƊƊ΄āŜħĎœĎƂåƖĳŜœ΄ƊƼƊƖĎőƊ΄ĳœ΄œĎƶ΄œŜœͲƂĎƊĳĈĎœƖĳåŉ΄ĀƞĳŉĈĳœħƊ͚΄āĮåƂåāƖĎƂĳǆĎĈ΄ĀƼ΄ƊĳħœĳǙāåœƖ΄ĮĎåƖĳœħ΄åœĈ΄
DHW demands, is mandatory, unless it demonstrates economically unviable.
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ĎħåƂĈĳœħ΄ĎƊĳĈĎœƖĳåŉ΄ĀƞĳŉĈĳœħƊ͚΄ĳƖ΄ĳƊ΄œŜƖ΄ƼĎƖ΄ĈĎǙœĎĈ΄ƶĮĎœ΄ƖĮĎ΄ĀƞĳŉĈĳœħƊ΄ƶĳŉŉ΄ĮåƵĎ΄ƖŜ΄āŜőſŉƼ΄ƖĮĎ΄œÞ*΄ƂĎƁƞĳƂĎőĎœƖƊ͟΄IŜƶĎƵĎƂ͚΄ƖĮĎƼ΄
ĮåƵĎ΄ƖŜ΄ĦƞŉǙŉŉ΄ƖĮĎ΄ĦŜŉŉŜƶĳœħ΄ƂĎƁƞĳƂĎőĎœƖƊ͙

Q΄ ¯ĮĎ΄ƵåŉƞĎ΄ŜĦ΄ƖĮĎ΄åœœƞåŉ΄œŜőĳœåŉ΄ĈĎőåœĈƊ΄ĦŜƂ΄ƞƊĎĦƞŉ΄ĎœĎƂħƼ΄ĦŜƂ΄ĮĎåƖĳœħ΄ͬkĳāͭ΄őƞƊƖ΄ĀĎ΄ŉĎƊƊ΄ƖĮåœ΄ŜƂ΄ĎƁƞåŉ΄ƖŜ΄̌̊μ΄ŜĦ΄ƖĮĎĳƂ΄őåƻĳőƞő΄
ƵåŉƞĎ΄ͬkĳͭ΄Ͳ΄¯ĮĳƊ΄őĎåœƊ΄ƖĮåƖ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ĮĎåƖĳœħ΄ĈĎőåœĈ΄őƞƊƖ΄ĀĎ΄ŉĎƊƊ΄ƖĮåœ΄̌̊μ΄ƖĮåœ΄ƖĮĎ΄ƂĎĦĎƂĎœāĎ͚΄ĳƖ΄ĳőſŉĳĎƊ΄ƖĮåƖ΄āŜœƊƖƂƞāƖĳƵĎ΄
solutions must have a big impact in the winter.

Q΄ ¯ĮĎ΄ƵåŉƞĎ΄ŜĦ΄ƖĮĎ΄œŜőĳœåŉ΄ſƂĳőåƂƼ΄ĎœĎƂħƼ΄ĈĎőåœĈ΄ͬkƖāͭ΄ĦŜƂ΄œÞ*΄ĀƞĳŉĈĳœħƊ΄őƞƊƖ΄ĀĎ΄ŉĎƊƊ΄ƖĮåœ΄ŜƂ΄ĎƁƞåŉ΄ƖŜ΄̊̅μ΄ŜĦ΄ƖĮĎĳƂ΄őåƻĳőƞő΄
ƵåŉƞĎ΄ͬkƖͭ͟΄Ͳ΄ĦƖĎƂ΄őĎĎƖĳœħ΄ƖĮĎ΄ƶĳœƖĎƂ΄ƂĎƁƞĳƂĎőĎœƖ΄åĀŜƵĎ͚΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄őƞƊƖ΄ĮåƵĎ΄å΄őĳœĳőƞő΄ĎœĎƂħƼ΄āŉåƊƊ΄ŜĦ΄͟

Q΄ ĎœĎƶåĀŉĎ΄ĎœĎƂħƼ΄ƊŜƞƂāĎƊ΄őƞƊƖ΄ƊƞſſŉƼ΄åƖ΄ŉĎåƊƖ΄̊̅μ΄ŜĦ΄åœœƞåŉ΄ſƂĳőåƂƼ΄ĎœĎƂħƼ΄ĈĎőåœĈƊ͟
The Directive (EU) 2018/844 - EPBD (Energy Performance of Buildings Directive), is currently being transposed which will update the
current regulations.
Ϳ
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SAMPLE PROJECT
Ɗ΄å΄ƊåőſŉĎ΄ſƂŜŃĎāƖ͚΄ƶĎ΄ſƂĎƊĎœƖ΄åœ΄ŜǗāĎ΄ĀƞĳŉĈĳœħ΄ŉŜāåƖĎĈ΄ĳœ΄aĳƊĀŜœ΄
with a GFA of 15690 m² where LMSA is responsible for designing the
building physics and energy concept.
Nœ΄ŜƂĈĎƂ΄ƖŜ΄åāĮĳĎƵĎ΄œÞ*΄āŉåƊƊĳǙāåƖĳŜœ΄åāāŜƂĈĳœħ΄ƖŜ΄ƖĮĎ΄āƞƂƂĎœƖ΄
ŉĎħĳƊŉåƖĳŜœ͚΄ĳƖƊ΄ƖĮĎƂőåŉ΄ĎœƵĎŉŜſĎ΄åœĈ΄ƖĮĎ΄ƊƼƊƖĎőƊ΄ĎœĎƂħƼ΄ĎǗāĳĎœāƼ΄
must show an improvement in relation to the values considered as
reference.
ĎħåƂĈĳœħ΄ƖĮĎ΄ĎœƵĎŉŜſĎ͚΄ƖƶŜ΄ƖƼſĎƊ΄ŜĦ΄ĎƻƖĎƂĳŜƂ΄ƶåŉŉƊ΄ͬ*ͭ΄ƶĎƂĎ΄
āŜœƊĳĈĎƂĎĈ͚΄ŜœĎ΄ƖƼſĎ΄ŜĦ΄ĎƻƖĎƂĳŜƂ΄ƂŜŜĦ΄ͬt*Ó¯ͭ΄åœĈ΄ĎƻƖĎƂœåŉ΄ǚŜŜƂ΄
ͬÍ*Ó¯ͭ͟΄¯ĮĎ΄ĦŜŉŉŜƶĳœħ΄ƖåĀŉĎ΄ƊĮŜƶƊ΄ƖĮĎ΄ƵåŉƞĎƊ΄ŜĦ΄ƖĮĎ΄ƖĮĎƂőåŉ΄
ƖƂåœƊőĳƊƊĳŜœ΄āŜĎǗāĳĎœƖ΄ĦŜƂ΄ĎåāĮ΄ƖƼſĎ΄ŜĦ΄ĎŉĎőĎœƖ΄åœĈ΄ƖĮĎ΄ƂĎĦĎƂĎœāĎ΄
values:

Figure 36: Project Metropolis

Table 9: Building envelope
Element type

Building U-Values

Reference U-Values

(W/m²·K)

(W/m²·K)

PE1

0,50

0,7

PE2

0,66

0,7

COBEXT1

0,47

0,5

PAVEXT1

0,48

0,5
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ĎħåƂĈĳœħ΄ƖĮĎ΄ħŉåǆĎĈ΄ĦåĄåĈĎƊ͚΄ĈŜƞĀŉĎ΄ħŉåƊƊ΄ƶĳƖĮ΄̆̋őő΄åƂħŜœ΄ħåſ΄ƶĎƂĎ΄āŜœƊĳĈĎƂĎĈ͟΄NƖ΄ƶåƊ΄åŉƊŜ΄āŜœƊĳĈĎƂĎĈ΄ƖĮĎ΄ĳœƖĎƂĳŜƂ΄ƊĮåĈĳœħ΄ĎǖĎāƖ΄
ƶĳƖĮ΄ŉĳħĮƖ΄ƖƂåœƊŉƞāĎœƖ΄ƂŜŉŉĎƂ΄ƊĮåĈĎƊ΄åœĈ΄ĎƻƖĎƂĳŜƂ΄ŉĎĦƖ΄åœĈ΄ƂĳħĮƖ΄ǙœƊ͟΄AƂŜő΄ƖĮĎƊĎ΄åƊƊƞőſƖĳŜœƊ΄ƶĎ΄āåœ΄ħĎƖ΄ƖĮĎ΄ĦŜŉŉŜƶĳœħ΄āĮåƂåāƖĎƂĳƊƖĳāƊ͙
Table 10: Building glazing
Glazing
VE1

Building

Reference

U-Value (W/m²·K)

Solar Factor

U-Value (W/m²·K)

Solar Factor

1,8

0,15

4,3

0,20

¯ĮĎ΄őåĳœ΄IÍ΄āĎœƖƂåŉĳǆĎĈ΄ƊƼƊƖĎő΄ĎƁƞĳſőĎœƖ΄ĳƊ΄ƊƞĀŃĎāƖ΄ƖŜ΄őĳœĳőƞő΄ĎǗāĳĎœāƼ΄ƂĎƁƞĳƂĎőĎœƖƊ΄åāāŜƂĈĳœħ΄ƖŜ΄ƖĮĎ΄ŉĎħĳƊŉåƖĳŜœ΄åœĈ΄
ƖĮĎƂĎĦŜƂĎ΄ĮĳħĮ΄ĎǗāĳĎœāƼ΄ĎƁƞĳſőĎœƖ΄ƶåƊ΄ƊſĎāĳǙĎĈ͟΄
The thermal power plant consists of two water-cooled heat pump chillers and one air-cooled heat pump chiller as backup. With this
ƊŜŉƞƖĳŜœ΄ĳƊ΄ſŜƊƊĳĀŉĎ΄ƖŜ΄ƖåņĎ΄åĈƵåœƖåħĎ΄ŜĦ΄ƖĮĎ΄ĀĎƊƖ΄ĎœĎƂħƼ΄ĎǗāĳĎœāƼ΄åƖ΄Ħƞŉŉ΄ŉŜåĈ΄åœĈ΄ſåƂƖĳåŉ΄ŉŜåĈ΄ŜĦ΄ƖĮĎ΄ƶåƖĎƂͲāŜŜŉĎĈ΄āĮĳŉŉĎƂƊ΄ĈƞƂĳœħ΄
most of the year. In Heating mode, during periods of the year when the enthalpy of the outside air does not allow the cooling towers
operation, the production of thermal energy will be ensured by the alternative system, consisting of a heat pump type air-cooled
chiller.
«àûńĉͩ˶˶̿ͩĩĮńńĉżƄͩĉǍüĮĉŎüƳ
Units
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Building

Reference

EER

COP

EER

COP

CH1 WC

5,52

4,33

4,65

4,15

CH2 WC

5,52

4,33

4,65

4,15

CH3 AC

4,14

3,75

2,90

3,00

AŜƂ΄åĳƂ΄ĮåœĈŉĳœħ΄ƞœĳƖƊ΄ͬ¶¯kͭ΄åœĈ΄ĈĳƊƖƂĳĀƞƖĳŜœ΄ſƞőſƊ΄͚ͬ΄A͚΄A¢͚΄͚΄¢ͭ΄ƖĮĎ΄ƊåőĎ΄ſƂĳœāĳſŉĎ΄ƶåƊ΄åſſŉĳĎĈ΄åƊ΄ƂĎſƂĎƊĎœƖĎĈ΄ĳœ΄ƖĮĎ΄
ĦŜŉŉŜƶĳœħ΄ǙħƞƂĎ͟
«àûńĉͩ˶˷̿ͩI²ͩàŎăͩŹƕŌŹƄͩĉǍüĮĉŎüƳ
Units

Building
Motor

1)

Reference
SFP W/(m³/s)

Motor 1)

2)

Supply

Return

SFP 2) W/(m³/s)
Supply

Return

UTAN 1

IE3

1070

870

IE2

3)

1250

1250

UTAN 2

IE3

1190

1020

IE2

3)

1250

1250

UTAN 3

IE3

1120

1010

IE2 3)

1250

1250

BC 1-3

IE5

-

-

IE2 3)

-

-

BFP 1-3

IE5

-

-

IE2 3)

-

-

BFS 1-3

IE5

-

-

IE2

3)

-

-

BQP 1-3

IE5

-

-

IE2

3)

-

-

BQS 1-3

IE5

-

-

IE2

3)

-

-

according to standard IEC60034-30
΄ƊſĎāĳǙā΄Ħåœ΄ſŜƶĎƂ
3)
Level IE2, if the motor is equipped with a speed variator
1)

2)
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ĎħåƂĈĳœħ΄ŉĳħĮƖĳœħ͚΄ƖĮĎ΄ĦŜŉŉŜƶĳœħ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ƶĎƂĎ΄ƵĎƂĳǙĎĈ͙
Table 13: Lighting requirements
Space

LUX

Building

Reference

(EN 15193)

W/m²/100Lux

W/m²

W/m²/100Lux

W/m²

kþÏåŸƵĜƋĘĵŅųå
than 6 people

500

1,0

5,0

2,1

10,5

Corridors

100

3,8

3,8

3,8

3,8

Toilets

200

3,8

7,6

3,8

7,6

Technical areas

300

3,4

10,2

3,4

10,2

Storage rooms

200

3,4

6,8

3,4

6,8

Parking lots

300

0,7

2,0

3,4

10,2

After gathering and processing this information, energy simulations were done and the IEES, IEES,ref΄΄åœĈ΄IEE values were calculated.
The IEES,ref΄ĳƊ΄ŜĀƖåĳœĎĈ΄ĀƼ΄ĳœƖƂŜĈƞāĳœħ΄ƂĎĦĎƂĎœāĎ΄ƵåŉƞĎƊ΄ĦŜƂ΄ƖĮĎ΄ĎœƵĎŉŜſĎ͚΄ĎƁƞĳſőĎœƖ΄ĎǗāĳĎœāƼ͚΄ĦƂĎƊĮ΄åĳƂ΄ƂåƖĎƊ΄åœĈ΄ŉĳħĮƖĳœħ΄ĈĎœƊĳƖĳĎƊ͟΄
Additionally, a photovoltaic solar system with 300-panel is foreseen.
The values of the calculated indicators are as follows:
Table 14: Energy indicators
IEE

IEEt

IEES

IEE¢͚ƂĎĦ

kWhep/m²·year

kWhep/m²·year

kWhep/m²·year

kWhep/m²·year

145,4

66,7

105,5

149,2

¯ĮĎƊĎ΄ƵåŉƞĎƊ΄ĎœƊƞƂĎ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄΄āŉåƊƊ΄ͬIEE΄έ΄͚̅̊̅ͭ΄åœĈ΄N**S/IEES,ref΄έ΄͚̅̌̊͟
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REGULATIONS AND FIRST Q BEST PRACTICE
FIRST Q NETWORK | BUILDING PHYSICS GROUP

SPAIN
COUNTRY REGULATION
¢ſåĳœ΄ĮåƊ΄ĀĎĎœ΄ĳœƵŜŉƵĎĈ΄ĳœ΄å΄ĈĎĎſ΄āĮåœħĎ΄ŜĦ΄ĀƞĳŉĈĳœħ΄ĈĎƊĳħœ΄ƊĳœāĎ΄͚̇̅̅̋΄ƶĮĎœ΄ƖĮĎ΄kåƖĳŜœåŉ΄ŜœƊƖƂƞāƖĳŜœ΄ŜĈĎ΄¯*ͥ̇̅̅̋΄āåőĎ΄ĳœƖŜ΄
ĎǖĎāƖͤ΄åœĈ΄ƖĮåƖ΄ƶåƊ͚΄őŜƊƖŉƼ͚΄ĀĎāåƞƊĎ΄ĳƖ΄åĈĈƂĎƊƊĎĈ΄ƊĎƵĎƂåŉ΄åƊſĎāƖƊ΄ƂĎħåƂĈĳœħ΄ƖĮĎƂőåŉ΄ĈĎőåœĈ΄ŉĳőĳƖåƖĳŜœ͚΄IÍ΄π΄ŉĳħĮƖĳœħ΄ƊƼƊƖĎőͽƊ΄
ĎǗāĳĎœāƼ΄åœĈ΄ƖĮĎ΄ĳœāŉƞƊĳŜœ΄ŜĦ΄ƂĎœĎƶåĀŉĎ΄ĎœĎƂħƼ΄ĦŜƂ΄$ŜőĎƊƖĳā΄IŜƖ΄ÎåƖĎƂ΄ſƂŜĈƞāƖĳŜœ΄åœĈ΄ĎŉĎāƖƂĳāĳƖƼ΄ħĎœĎƂåƖĳŜœ͟΄Ɩ΄ƖĮĎ΄ƊåőĎ΄ƖĳőĎ͚΄ƖĮĎ΄
*ƞƂŜſĎåœ΄$ĳƂĎāƖĳƵĎ΄̇̅̅̇ͥ̎̆ͥ*΄ƶåƊ΄ĳőſŉĎőĎœƖĎĈ΄ĳœ΄¢ſåĳœ΄ĀƼ΄ƖĮĎ΄$΄̉̌ͥ̇̅̅̌΄åœĈ͚΄ƖĮƞƊ͚΄åŉŉ΄ĀƞĳŉĈĳœħƊ΄ƊƖåƂƖĎĈ΄ĀĎĳœħ΄ĎœĎƂħƼ΄āŉåƊƊĳǙĎĈ΄
ƶĳƖĮ΄ƖĮĎ΄ŜǗāĳåŉ΄ĀƞĳŉĈĳœħ΄ĎœĎƂħƼ΄ƊĳőƞŉåƖĳŜœ΄ƖŜŜŉƊ΄ſƂŜƵĳĈĎĈ͟΄ŜƖĮ΄ƂĎħƞŉåƖĳŜœƊ΄ĎœƖåĳŉĎĈ΄ĮƞħĎ΄āĮåœħĎƊ΄ĳœ΄ĀƞĳŉĈĳœħ΄ĈĎƊĳħœ΄ĳœ΄å΄ƖƂåœƊƵĎƂƊåŉ΄
way, from architecture to installations.
Ƽ΄$ĎāĎőĀĎƂ΄͚̇̅̆̎΄ƖĮĎ΄kĎƶ΄ƞĳŉĈĳœħ΄ŜĈĎ΄¯*ͥ̇̅̆̎΄ƊƞĀƊāƂĳĀĎĈ΄ƞœĈĎƂ΄ƖĮĎ΄œÞ*΄ĦƂåőĎ΄ƶåƊ΄ſƞĀŉĳƊĮĎĈ͟΄¯ĮĳƊ΄ŉåƖĎƊƖ΄ƵĎƂƊĳŜœ΄
represented a deep overhaul of the previous one because it introduces two absolute values for residential and non-residential
buildings according to its climate zone and Internal Mean Load:

Q

Annual Total Primary Energy (kWh/m2): ΄őåƻĳőƞő΄ħŉŜĀåŉ΄ƵåŉƞĎ΄ŜĦ΄ſƂĳőåƂƼ΄ĎœĎƂħƼ΄ƖĮåƖ΄āåœ΄ĀĎ΄ƊƞſſŉĳĎĈ΄ƖŜ΄ƖĮĎ΄ĀƞĳŉĈĳœħ͟΄NƖ΄
ĳœāŉƞĈĎƊ΄ĀŜƖĮ΄ƖĮĎ΄ĎœĎƂħƼ΄ƊƞſſŉĳĎĈ΄åœĈ΄ſƂŜĈƞāĎĈ΄Ŝœ΄ƊĳƖĎ͚΄åƊ΄ƶĎŉŉ΄åƊ΄ƖĮåƖ΄ĎƻƖƂåāƖĎĈ΄ĦƂŜő΄ƖĮĎ΄ĎœƵĳƂŜœőĎœƖ͟΄

Table 15: Maximum value for Total Primary Energy (kWh/m2·year) for non-residential building according to climate zone

165 + 9·CFI

A

B

C

D

E

155 + 9·CFI

150 + 9·CFI

140 + 9·CFI

130 + 9·CFI

120 + 9·CFI

Where CFI corresponds to the mean internal heat loads

Q

Annual Non-Renewable Primary Energy (kWh/m2): minimum non-renewable part of primary energy that must be supplied to
the building.

Table 16: Maximum value for Non-Renewable Primary Energy (kWh/m2·year) for non-residential building according to climate zone

70 + 8·CFI

A

B

C

D

E

55 + 8·CFI

50 + 8·CFI

35 + 8·CFI

20 + 8·CFI

10 + 8·CFI

Where CFI corresponds to the mean internal heat loads
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In essence, Annual Total Primary Energy tackles the building envelope
ſĎƂĦŜƂőåœāĎ͚΄ĎǗāĳĎœāƼ΄ĳœ΄IÍ͚΄ŉĳħĮƖĳœħ΄åœĈ΄$IÎ΄ŜĦ΄ĳœĮåĀĳƖĎĈ΄
ƊſåāĎƊ΄ĎƻāŉƞĈĳœħ΄ſƂŜāĎƊƊ΄ŉŜåĈƊ΄åœĈ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœƊ΄ĦƂŜő΄
ƞœŜāāƞſĳĎĈ΄ƊſåāĎƊ͚΄őĎåœƶĮĳŉĎ΄œœƞåŉ΄kŜœͲĎœĎƶåĀŉĎ΄ƂĳőåƂƼ΄
*œĎƂħƼ΄ŜǖƊĎƖƊ΄ſåƂƖ΄ŜĦ΄ƖĮĎ΄¯ŜƖåŉ΄ƂĳőåƂƼ΄*œĎƂħƼ΄ƶĳƖĮ΄ƂĎœĎƶåĀŉĎ΄
energy. This means that in case of designing a building with less
Primary Energy consumption than the Annual Total Primary Energy,
the incorporation of electricity production to compensate any energy
consumption would not be necessary.
*ƻĳƊƖĳœħ΄ĀƞĳŉĈĳœħƊ΄ƶĳƖĮ΄å΄āŜőſŉĎƖĎ΄ƂĎœŜƵåƖĳŜœ΄ŜƂ΄å΄āĮåœħĎ΄ĳœ΄ƞƊĎ΄ŜĦ΄
the building shall comply with the same requirements as the new
buildings.
The parameters commented previously are the vectors used in Spain
to ensure that, from now on, buildings become nearly Zero Energy
Buildings (nZEB).
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SAMPLE PROJECT
A sample project in which JG Ingenieros was responsible for the study of the building’s
ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ͚΄ĳƊ΄åœ΄ŜǗāĎ΄ĀƞĳŉĈĳœħ΄ŉŜāåƖĎĈ΄ĳœ΄iåĈƂĳĈ΄ͬƖŜƖåŉ΄åƂĎå΄ŜĦ΄̇̋̊̅̅͟΄ƊƁƞåƂĎ΄
meters, conditioned area of 11.500 square meters):
The heating and cooling loads of the building amount were about 1.300 kW and 700
kW respectively.
Ɗ΄ƊĮŜƶœ΄ĳœ΄AĳħƞƂĎ΄͚̈̌΄åœ΄ĎƻƖĎƂœåŉ΄ƊĮåĈĳœħ΄ƊƖƂƞāƖƞƂĎ΄ƶåƊ΄ſŉåœœĎĈ΄ĳœ΄ŜƂĈĎƂ΄ƖŜ΄ĈĎāƂĎåƊĎ΄
to decrease energy consumption in summer (building energy demand kWh/m2·year):
Table 17: Variation summary
Heating
demand

Cooling
demand

Total
demand

Variation

With external structure

19,36

31,15

50,51

-

Without external structure south

18,44

33,18

51,62

+2,20%

Without external structure
northwest

19,34

31,93

51,27

+1,50%

Without external structure
northeast

19,29

31,92

51,21

+1,39%

Without external structure south
+ southwest + northwest

18,36

34,16

52,52

+3,98%

AĮĢƕżĉͩ˸˼̿ͩtǍüĉͩżŗľĉüƍ
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Ɗ΄ƊĮŜƶœ͚΄ƖĮĳƊ΄ĎƻƖĎƂœåŉ΄ƊƖƂƞāƖƞƂĎ΄ŉĎåĈƊ΄ƖŜ΄å΄ĈĎāƂĎåƊĎ΄ŜĦ΄å΄̉μ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ĎœĎƂħƼ΄ĈĎőåœĈ͟΄Nœ΄åĈĈĳƖĳŜœ͚΄å΄ĈĎƖåĳŉĎĈ΄åœåŉƼƊĳƊ΄ŜĦ΄ƖĮĎ΄
thermal bridges was carried out to increase the quality of the building envelope and prevent it from heat losses.
Nœ΄ŜƂĈĎƂ΄ƖŜ΄åāĮĳĎƵĎ΄å΄ĮĳħĮ΄ĈĎħƂĎĎ΄ŜĦ΄ĎǗāĳĎœāƼ͚΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ƶåƊ΄ƊĳőƞŉåƖĎĈ΄ƶĳƖĮ΄ƖĮƂĎĎ΄ſŜƊƊĳĀŉĎ΄ƊƼƊƖĎőƊ͙΄åĳƂ΄āŜŜŉĎĈ΄āĮĳŉŉĎƂƊ΄ƶĳƖĮ΄ĀŜĳŉĎƂ͚΄
ƶåƖĎƂ΄āŜŜŉĎĈ΄āĮĳŉŉĎƂƊ΄ƶĳƖĮ΄ĀŜĳŉĎƂ΄åœĈ΄ÍåƂĳåĀŉĎ΄ĎĦƂĳħĎƂåœƖ΄ÍŜŉƞőĎ΄ƊƼƊƖĎőƊ͟΄āāŜƂĈĳœħ΄ƖŜ΄ƖĮĎƊĎ΄åŉƖĎƂœåƖĳƵĎƊ͚΄ƖĮĎ΄åőŜƞœƖ΄ŜĦ΄ĎœĎƂħƼ΄
consumed for each alternative is as it follows:
«àûńĉͩ˶˽̿ͩŗŎƄƕŌĉăͩĉŎĉżĢƳͩŗġͩăĮǌĉżĉŎƍͩƄŗńƕƍĮŗŎƄ
End user Energy
Direct expansion

912.700 kWh/year

Boiler + water cooled chiller

1.182.230 kWh/year

Boiler + air cooled chiller

1.183.975 kWh/year

ŉƖĮŜƞħĮ΄ƖĮĎ΄ÍÍ΄åŉƖĎƂœåƖĳƵĎ΄ƖƞƂœĎĈ΄ŜƞƖ΄ƖŜ΄ĀĎ΄ƊŉĳħĮƖŉƼ΄őŜƂĎ΄ĎǗāĳĎœƖ͚΄ƖĮĎ΄ſƂŜőŜƖĎƂ΄ſƂĎĦĎƂƂĎĈ΄å΄ƊƼƊƖĎő΄ĳœ΄åāāŜƂĈåœāĎ΄ƶĳƖĮ΄ƖĮĎ΄ƂĎƊƖ΄
of the buildings in its portfolio and consequently the project was drawn up with a water-cooled chiller and hot boiler. The energy
ĎǗāĳĎœāƼ΄ŉŜƊƖ΄ĳœ΄ƖĮĎ΄āĮŜƊĎœ΄ƊŜŉƞƖĳŜœ΄ĳœ΄ƂĎĦĎƂĎœāĎ΄ƖŜ΄ƖĮĎ΄ÍÍ΄āåƊĎ΄ƶåƊ΄åƊƊƞőåĀŉĎ͟
¯ĮĎ΄ƂĎƊƖ΄ŜĦ΄ĎŉĎőĎœƖƊ΄ŜĦ΄ƖĮĎ΄IÍ΄ƶĎƂĎ΄ĈĎƊĳħœĎĈ΄ƖŜ΄őĳœĳőĳǆĎ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ͚΄ĳœāŉƞĈĳœħ΄å΄ĦƂĎĎ΄āŜŜŉĳœħ΄ĳœ΄ƖĮĎ΄āŜŜŉĳœħ΄ƖŜƶĎƂ͚΄ĮĎåƖ΄
ƂĎāŜƵĎƂƼ΄åœĈ΄ĦƂĎĎ΄āŜŜŉĳœħ΄ĳœ΄ƖĮĎ΄ƵĎœƖĳŉåƖĳŜœ΄ƊƼƊƖĎő΄åœĈ΄ƖĮĎ΄ƞƊĎ΄ŜĦ΄ƵĎƂƼ΄ĎǗāĳĎœƖ΄ĦåœƊ͟΄¯ĮĎ΄ŉĳħĮƖĳœħ΄ƊƼƊƖĎő΄ĦŜƂ΄ĎåāĮ΄ƊſåāĎ΄ƶåƊ΄āåƂĎĦƞŉŉƼ΄
ƊƖƞĈĳĎĈ΄åœĈ΄ĈĎƊĳħœĎĈ΄ƖŜ΄őĳœĳőĳǆĎ΄ƖĮĎ΄ƂåƖĳŜ΄ŜĦ΄Îͥŉƞƻ΄åœĈ΄ƖƂƼ΄ƖŜ΄őåņĎ΄ƖĮĎ΄őŜƊƖ΄ŜĦ΄ĈåƼŉĳħĮƖ΄ĀƼ΄őĎåœƊ΄ŜĦ΄ŉĳħĮƖ΄ƊĎœƊŜƂƊ͟
The results of these simulations shown that the end use energy consumption decreases in a 23% with a reduction of a 13% of primary
ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ΄åœĈ΄å΄ƂĎĈƞāƖĳŜœ΄ŜĦ΄å΄̆̆μ΄ŜĦ΄ṫ΄ĎőĳƊƊĳŜœƊ΄ƞƊĳœħ΄ƖĮĎ΄őŜƊƖ΄ĎǗāĳĎœƖ΄ŜĦ΄ƖĮĎƊĎ΄ƊƼƊƖĎőƊ͟
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AĮĢƕżĉͩ˸˽̿ͩżĉƬĮŗƕƄͩńŗüàńͩżĉĢƕńàƍĮŗŎƄͩ*ŎĉżĢƳ͘ĉżġŗżŌàŎüĉͩüĉżƍĮǏüàƍĉͩŗġͩƍĩĉͩûƕĮńăĮŎĢ

ŉƖĮŜƞħĮ΄ƖĮĎ΄ĈĎƊĳħœ΄ŜĦ΄ƖĮĳƊ΄ĀƞĳŉĈĳœħ΄ƶåƊ΄őåĈĎ΄ĀĎĦŜƂĎ΄ƖĮĎ΄ĳœƖƂŜĈƞāƖĳŜœ΄ŜĦ΄ƖĮĎ΄œĎƶ΄ƂĎħƞŉåƖĳŜœƊ΄ĳœ΄ƶĮĳāĮ΄œÞ*΄ƶåƊ΄ĈĎǙœĎĈ͚΄]B΄
Ingenieros have recently studied the possibility of turning this project into a nZEB Building. After this study, JG Ingenieros have
reached the conclusion that the only change that has to be made is to add 635 m2΄ŜĦ΄Í͟΄ÎĳƖĮ΄å΄ſƂŜĈƞāƖĳŜœ΄ŜĦ΄ŜœŉƼ΄̇̅̅̅̅̅͟΄ņÎĮͥ
year the building turns into a nZEB building:

AĮĢƕżĉͩ˸˾̿ͩƕżżĉŎƍͩńŗüàńͩżĉĢƕńàƍĮŗŎƄͩ*ŎĉżĢƳ͘ĉżġŗżŌàŎüĉͩüĉżƍǏüàƍĉͩŗġͩƍĩĉͩûƕĮńăĮŎĢ
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SWEDEN
REGULATIONS AND FIRST Q BEST PRACTICE
FIRST Q NETWORK | BUILDING PHYSICS GROUP

SWEDEN
COUNTRY REGULATION
¯ĮĎ΄¢ƶĎĈĳƊĮ΄BŜƵĎƂœőĎœƖ΄ĮåƊ΄ƊĳœāĎ΄̇̅̅̇΄ĈĎǙœĎĈ΄ƂĎħƞŉåƖĳŜœƊ΄ƂĎħåƂĈĳœħ΄ĎœĎƂħƼ΄ƞƊåħĎ΄ĳœ΄œĎƶŉƼ΄ĀƞĳŉƖ΄ĀƞĳŉĈĳœħƊ͚΄åœĈ΄ƊĳœāĎ΄̇̅̆̌΄ƖĮĎ΄
ĎœĎƂħƼ΄ƂĎħƞŉåƖĳŜœƊ΄ĳœ΄¢ƶĎĈĎœ΄åƂĎ΄ĈĎǙœĎĈ΄ĳœ΄åāāŜƂĈåœāĎ΄ƶĳƖĮ΄ƖĮĎ΄*ƞƂŜſĎåœ΄¶œĳŜœ΄ĳœƖƂŜĈƞāƖĳŜœ΄ŜĦ΄ͺœĎåƂŉƼ΄ÞĎƂŜ΄*œĎƂħƼ΄ƞĳŉĈĳœħƊͻ΄
(nZEB). Progressively, the regulations have been updated and optimized. On September 1st, 2020, the new regulations (BFS 2020:4,
΄͚̇̎ͭ΄åœĈ΄ƖĮĎ΄Ǚœåŉ΄ĈĎǙœĳƖĳŜœ΄ŜĦ΄œÞ*΄ĳœ΄¢ƶĎĈĎœ͚΄ƶĎƂĎ΄ƂĎŉĎåƊĎĈ͟΄¯ĮĎ΄ŜƵĎƂåŉŉ΄BŜƵĎƂœőĎœƖ΄ħŜåŉ΄ĳƊ΄ƖĮåƖ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ƂĎħƞŉåƖĳŜœƊ΄ĳœ΄å΄
āŜƊƖͲĎǖĎāƖĳƵĎ΄ƶåƼ΄ƊĮŜƞŉĈ΄āŜœƖƂĳĀƞƖĎ΄ƖŜ΄ƖĎāĮœĳāåŉ΄œĎƞƖƂåŉ΄āĮŜĳāĎƊ΄ŜĦ΄ƊƞƊƖåĳœåĀŉĎ΄ĮĎåƖĳœħ΄ƊƼƊƖĎőƊ΄åœĈ΄ĎœĎƂħƼ΄ĎǗāĳĎœƖ΄ĀƞĳŉĈĳœħƊ͟΄
The regulations set minimum requirements for the energy performance of newly built buildings or when alterations are made
Ŝœ΄ĎƻĳƊƖĳœħ΄ĀƞĳŉĈĳœħƊ͟΄*œĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄ĳƊ΄ĎƻſƂĎƊƊĎĈ΄åƊ΄ͺƂĳőåƂƼ΄ĎœĎƂħƼͻ΄ͪņÎĮͥő͚̓ͫ΄ƶĮĳāĮ΄ĳƊ΄å΄ƶĎĳħĮƖĎĈ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄
ĳœĈĳāåƖŜƂ΄åſſŉĳĎĈ΄ĳœ΄œŜƂőåŉ΄ƞƊĎ΄ŜĦ΄å΄ĀƞĳŉĈĳœħ΄ĈƞƂĳœħ΄å΄ƊƖåœĈåƂĈ΄ƼĎåƂ͟΄¯ĮĎ΄ƶĎĳħĮƖĳœħ΄ĦåāƖŜƂ΄ĈĳǖĎƂƊ΄ĈĎſĎœĈĳœħ΄Ŝœ΄ĎœĎƂħƼ΄āåƂƂĳĎƂ΄
åœĈ΄ĦŜƂőƊ΄ƖĮĎ΄ĀåƊĳƊ΄ĦŜƂ΄ƖĮĎ΄āåŉāƞŉåƖĳŜœ΄ŜĦ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄āŜœƊĳĈĎƂĳœħ΄¢ƶĎĈĎœͽƊ΄ƊſĎāĳǙā΄ƊĳƖƞåƖĳŜœ΄ƶĳƖĮ΄åœ΄åŉƂĎåĈƼ΄ƵĎƂƼ΄ĮĳħĮ΄
proportion of renewable energy in several energy carriers (i.e. 0.6 for bio fuel and district cooling, 0.7 for district heating and 1.8 for
ĎŉĎāƖƂĳāĳƖƼ΄åœĈ΄ĦŜƊƊĳŉ΄ĦƞĎŉƊͭ͟΄¯ĮĎ΄ĎœĎƂħƼ΄ĦŜƂ΄ƊſåāĎ΄ĮĎåƖĳœħ΄ĳƊ΄åŉƊŜ΄őƞŉƖĳſŉĳĎĈ΄ƶĳƖĮ΄å΄ħĎŜħƂåſĮĳāåŉ΄åĈŃƞƊƖőĎœƖ΄ĦåāƖŜƂ΄ĈƞĎ΄ƖŜ΄ƖĮĎ΄ĈĳǖĎƂĎœƖ΄
climate zones in Sweden. The energy requirement (divided into single-family houses, multi dwelling blocks and non-residential
ĀƞĳŉĈĳœħƊͭ΄åĈĈƂĎƊƊ΄ƊſåāĎ΄ĮĎåƖĳœħ͚΄āŜŜŉĳœħ΄ŜƂ΄åĳƂ΄āŜœĈĳƖĳŜœĳœħ͚΄ĮŜƖ΄Ɩåſ΄ƶåƖĎƂ΄åœĈ΄ƖĮĎ΄ĀƞĳŉĈĳœħͽƊ΄ſƂŜſĎƂƖƼ΄ĎŉĎāƖƂĳāĳƖƼ΄ͬIÍ͚΄ŉĳħĮƖĳœħ΄ĎƖāͭ͟͟΄
¯ĮĎ΄ĎœĎƂħƼ΄ƂĎƁƞĳƂĎőĎœƖƊ΄åƂĎ΄ŜĀŉĳħĎĈ΄ƖŜ΄ĀĎ΄ƵĎƂĳǙĎĈ΄ĈƞƂĳœħ΄ƖĮĎ΄ſŉåœœĳœħ΄ƊƖåħĎ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ſƂŜāĎƊƊ͟
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Complementary regulations can also be found to minimize the
ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄ĦŜƂ΄ƖĮĎ΄ĀƞĳŉĈĳœħͤ΄iåƻĳőƞő΄ƂĎƁƞĳƂĎőĎœƖƊ΄åƂĎ΄
ƊĎƖ΄ĦŜƂ΄ƖĮĎ΄åƵĎƂåħĎ΄ĮĎåƖ΄ƖƂåœƊĦĎƂ΄āŜĎǗāĳĎœƖ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ĎœƵĎŉŜſĎ΄
åœĈ΄ƖĮĎ΄őåƻĳőƞő΄ĳœƊƖåŉŉĎĈ΄ĎŉĎāƖƂĳā΄ĳœſƞƖ΄ĦŜƂ΄ĮĎåƖĳœħ͟΄¯ĮĎƂĎ΄åƂĎ΄åŉƊŜ΄
ƂĎāŜőőĎœĈåƖĳŜœƊ΄ĦŜƂ΄ƖĮĎ΄ĎœĎƂħƼ΄ĎǗāĳĎœāƼ΄ŜĦ΄ƖĮĎ΄ƊſĎāĳǙā΄Ħåœ΄ſŜƶĎƂ΄ͬ¢Aͭ΄
ĦŜƂ΄ƖĮĎ΄IÍ΄ƊƼƊƖĎő΄åƖ΄ƖĮĎ΄ĈĎƊĳħœĎĈ΄åĳƂ΄ǚŜƶ΄ƂåƖĎ͟
The newly built buildings should verify the primary energy number by
őåņĳœħ΄åœ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄āĎƂƖĳǙāåƖĳŜœ΄ƶĳƖĮĳœ΄ƖƶŜ΄ƼĎåƂƊ͚΄ĎĳƖĮĎƂ΄ĀƼ΄
ƊĳőƞŉåƖĳŜœ΄ŜƂ΄ĀƼ΄őĎåƊƞƂĳœħ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ͟΄iŜƊƖ΄ĎƻĳƊƖĳœħ΄ĀƞĳŉĈĳœħ΄
must also have an energy declaration, no later than the time of sale. The
ŜƵĎƂåŉŉ΄ſƞƂſŜƊĎ΄ŜĦ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄āĎƂƖĳǙāåƖĳŜœ΄ŜĦ΄ĀƞĳŉĈĳœħƊ΄ĳƊ΄ƖŜ΄
be economical with energy and to promote sustainable development.
¯ĮĎ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄āĎƂƖĳǙāåƖĳŜœ΄ĳƊ΄å΄ƶåƼ΄ƖŜ΄ĈĎƊāƂĳĀĎ΄ƖĮĎ΄ĎœĎƂħƼ΄
performance of the building in accordance to the energy regulations in
ĎƻĳƊƖĳœħ΄ĀƞĳŉĈĳœħƊ΄åœĈ΄āŉåƂĳĦƼ΄ĮŜƶ΄ĎǖĎāƖĳƵĎ΄å΄ĀƞĳŉĈĳœħ΄ĳƊ΄ĦƂŜő΄åœ΄ĎœĎƂħƼ΄
point of view.
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SAMPLE PROJECT
¯åŉŉĀŜĮŜƵ΄*ŉĎāƖƂĳā΄ÍĳŉŉåħĎ΄ĳƊ΄å΄ĮŜƞƊĳœħ΄ſƂŜŃĎāƖ΄ĀƼ΄¯ŜƂœĎƖ΄΄ĳœ΄]ôƂĦôŉŉå͚΄œŜƂƖĮ΄ŜĦ΄
¢ƖŜāņĮŜŉő͚΄āŜőſƂĳƊĎĈ΄ŜĦ΄Ɗĳƻ΄ƖŜƶĎƂƊ΄ƶĳƖĮ΄BA΄ŜĦ΄̆̉̅̅̅ő̓΄åœĈ΄å΄āåſåāĳƖƼ΄ŜĦ΄̈̅̅΄
apartments. The project stands out for its ambitious goal of combining several
energy sources with AI to optimise both heating and electricity systems, as
well as actively encouraging residents into a more sustainable living.
Figure 40: Project vision

The buildings are connected to the district heating network, which is the most
used heating system in Sweden’s urban areas. A local facility then combines
district heating with a geothermal heat pumps system, which together
provide the building with heating and domestic hot water. The system is also
connected with regular and hybrid solar panels on the inclined roofs that help
cover part of electricity usage and recharging the boreholes, while surplus
electricity being stored in batteries. A smaller hydrogen storage together with
fuel cells has also been evaluated during the design phase of the project. An
AI agent has also been developed in the project. The AI agent predicts the
buildings’ energy and power demand and helps residents to make sustainable
choices. The AI agent also controls the buildings’ energy systems to select the
most sustainable energy supply.
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Figure 40: Project vision
89

The preliminary energy simulation, illustrated in the picture below, shows that the
buildings primary energy demand is 40,3 kWh/m², which is less than 49% of the
œåƖĳŜœåŉ΄ƊƖåœĈåƂĈ΄ƂĎƁƞĳƂĎőĎœƖ΄åƊ΄ŜĦ΄͚̇̅̆̎΄ͬA¢΄͙͚̇̅̆̎̇΄΄̇̍ͭ͟΄¯ĮĳƊ΄āåƖĎħŜƂĳƊĎƊ΄
the project in the Building energy class A, which moreover makes the project
ĎŉĳħĳĀŉĎ΄ĦŜƂ΄ƖĮĎ΄ĮĳħĮĎƊƖ΄ŉĎƵĎŉ΄ŜĦ΄ƊƖåƖĎ΄ĦƞœĈĳœħ΄ĦƂŜő΄ƖĮĎ΄kåƖĳŜœåŉ΄ŜåƂĈ΄ŜĦ΄IŜƞƊĳœħ͚΄
Building and Planning (Boverket).
Ϳ

Figure 41: Source: Tornet AB
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Figure 42: Calculated Primary energy and Energy classes based on the national standard requirement.
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SWITZERLAND
REGULATIONS AND FIRST Q BEST PRACTICE
FIRST Q NETWORK | BUILDING PHYSICS GROUP

SWITZERLAND
COUNTRY REGULATION
Nœ΄¢ƶĳƖǆĎƂŉåœĈ͚΄ĎœĎƂħƼ΄ƂĎħƞŉåƖĳŜœƊ΄ĳœ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ƊĎāƖŜƂ΄åƂĎ΄ĈĎǙœĎĈ΄ĀƼ΄ƖĮĎ΄ĳœĈĳƵĳĈƞåŉ΄āåœƖŜœƊ͟΄¯ĮĎƼ΄āåœ΄ƞƊĎ΄ƊŜőĎ΄őŜĈĎŉ΄ƂĎħƞŉåƖĳŜœƊ΄
ĦŜƂ΄ĎœĎƂħƼ΄ͬƊŜͲāåŉŉĎĈ΄ͺiƞƊƖĎƂƵŜƂƊāĮƂĳĦƖĎœ΄ĈĎƂ΄_åœƖŜœĎ΄ĳő΄*œĎƂħĳĎĀĎƂĎĳāĮ͚΄iƞ_*œͻͭ΄ƖŜ΄ĈĎǙœĎ΄ƊſĎāĳǙā΄őĎåƊƞƂĎƊ͟΄$ƞĎ΄ƖŜ΄ƖĮĎ΄ĦĎĈĎƂåŉ΄
structure of our state, the implementation of the current version 2014 (“MuKEn2014”) is very heterogeneous: While the regulations
are into force in some cantons since 2017, the implementation process is still going on in other cantons. In several cantons the
implementation of MuKEn2014 was rejected by referendum.
¯ĮĎ΄āåœƖŜœåŉ΄ĎœĎƂħƼ΄ŜƂĈĳœåœāĎƊ΄ĈĎǙœĎ΄ƂĎƁƞĳƂĎőĎœƖƊ΄ĦŜƂ΄ƖĮĎ΄ƖĮĎƂőåŉ΄ĀƞĳŉĈĳœħ΄ĎœƵĎŉŜſĎ΄åƊ΄ƶĎŉŉ΄åƊ΄ĦŜƂ΄ƖĮĎ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ΄ŜĦ΄
IÍ͚΄ĮŜƖ΄ƶåƖĎƂ΄åœĈ΄ŉĳħĮƖĳœħ΄ĳœ΄œŜœͲƂĎƊĳĈĎœƖĳåŉ΄ĀƞĳŉĈĳœħƊ͟΄ÎĳƖĮ΄ƖĮĎ΄œĎƶ΄ĎœĎƂħƼ΄ƂĎħƞŉåƖĳŜœƊ΄åāāŜƂĈĳœħ΄ƖŜ΄iƞ_*œ͚̇̅̆̉΄ƖĮĎ΄ƞƊĎ΄ŜĦ΄
renewable energies has high priority. In new buildings, electricity production at the building (e.g. photovoltaic) is also prescribed.
Until now, there are no energy requirements in Switzerland, that comply with nZEB or comparable standards. However, most
ĀƞĳŉĈĳœħ΄āåƖĎħŜƂĳĎƊ΄āåœ΄ĀĎ΄āĎƂƖĳǙĎĈ΄åāāŜƂĈĳœħ΄ƖŜ΄ƖĮĎ΄iĳœĎƂħĳĎͲ΄ƊƖåœĈåƂĈ͚΄ƖĮåƖ΄ĳƊ΄ĈĎƂĳƵĎĈ΄ĦƂŜő΄ƖĮĎ΄BĎƂőåœ΄ſåƊƊĳƵĎ΄ĮŜƞƊĎ΄ƊƖåœĈåƂĈ΄
åœĈ΄ħƞåƂåœƖĳĎƊ΄ŉŜƶ΄ĎœĎƂħƼ΄āŜœƊƞőſƖĳŜœ͟΄¯ĮĎƂĎ΄ĎƻĳƊƖƊ΄åŉƊŜ΄ƖĮĎ΄¢k¢΄ƊƖåœĈåƂĈ΄ͬ¢ƶĳƊƊ΄ƵåƂĳåœƖ΄ŜĦ΄ƖĮĎ΄$kBͭ΄åƊ΄åœ΄ĎƻåőſŉĎ΄ŜĦ΄å΄
comprehensive sustainability standard.
Nœ΄ŜƂĈĎƂ΄ƖŜ΄åāĮĳĎƵĎ΄ƖĮĎ΄āŉĳőåƖĎ΄ſƂŜƖĎāƖĳŜœ΄ƖåƂħĎƖƊ͚΄å΄ṫ΄Ɩåƻ΄Ŝœ΄ĦŜƊƊĳŉ΄ĦƞĎŉƊ΄ƊƞāĮ΄åƊ΄ĮĎåƖĳœħ΄Ŝĳŉ΄ŜƂ΄œåƖƞƂåŉ΄ħåƊ΄ĮåƊ΄ĀĎĎœ΄āŜŉŉĎāƖĎĈ΄ƊĳœāĎ΄
̇̅̅̍͟΄AƞĎŉƊ΄ĦŜƂ΄ƖƂåǗā΄åƂĎ΄œŜƖ΄åǖĎāƖĎĈ΄ĀƼ΄ƖĮĳƊ΄ƊŜ΄ĦåƂ͟΄¯ĮĎ΄Ɩåƻ΄ƂåƖĎ΄ĳƊ΄ƂĎħƞŉåƂŉƼ΄ƂĎƵĳĎƶĎĈ΄åœĈ΄åĈŃƞƊƖĎĈ΄ĀƼ΄ƖĮĎ΄AĎĈĎƂåŉ΄åƂŉĳåőĎœƖ͟
Ɩ΄ĦĎĈĎƂåŉ΄ŉĎƵĎŉ͚΄ſåƂƖƊ΄ŜĦ΄ƖĮĎ΄ṫ΄Ɩåƻ΄åœĈ΄ŜƖĮĎƂ΄ĦƞœĈƊ΄åƂĎ΄ƞƊĎĈ΄ƖŜ΄ƊƞſſŜƂƖ΄ĎœĎƂħƼͲƊåƵĳœħ΄őĎåƊƞƂĎƊ΄Ŝœ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ĎœƵĎŉŜſĎ͟΄AŜƂ΄
residential buildings, the applications for such subsidies require a so-called “Energieausweis der Kantone, GEAK”. A GEAK is the swiss
åœƊƶĎƂ΄ƖŜ΄ƖĮĎ΄*ƞƂŜſĎåœ΄ƊƖåœĈåƂĈ΄*k΄̆̊̇̆̌΄ͺ*œĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄ŜĦ΄ĀƞĳŉĈĳœħƊ΄ͯ΄iĎƖĮŜĈƊ΄ĦŜƂ΄ĎƻſƂĎƊƊĳœħ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄åœĈ΄ĦŜƂ΄
ƖĮĎ΄ĎœĎƂħƼ΄āĎƂƖĳǙāåƖĳŜœ΄ŜĦ΄ĀƞĳŉĈĳœħƊͻ͟΄AŜƂ΄ƖĎāĮœĳāåŉ΄ƊƼƊƖĎőƊ΄ĳœ΄ĀƞĳŉĈĳœħƊ͚΄ƖĮĎ΄āåœƖŜœƊ΄åœĈ΄őåœƼ΄ŜƖĮĎƂ΄ſŉåƼĎƂƊ΄ĮåƵĎ΄ſƂŜħƂåőőĎƊ΄ĦŜƂ΄
promoting renewable energies.
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SAMPLE PROJECT
΄ſƂŜŃĎāƖ΄āåŉŉĎĈ΄NÍ΄āŜœƊĳƊƖ΄ŜĦ΄̉΄ƂĎƊĳĈĎœƖĳåŉ΄ĀƞĳŉĈĳœħƊ΄ƶĳƖĮ΄å΄ƖŜƖåŉ΄ŜĦ΄̍̋΄ǚåƖƊ΄ͬƖŜƖåŉ΄BA΄ŜĦ΄͚̆̉̅̊̋΄ő2). It was built on the site of the
ĦŜƂőĎƂ΄āĮĳŉĈƂĎœͽƊ΄ĮŜƊſĳƖåŉ΄åœĈ΄ĳƊ΄āŜœƊĳĈĎƂĎĈ΄ƖĮĎ΄ǙƂƊƖ΄ŉåƂħĎ΄iNk*BN*ͲͲ*t΄ſƂŜŃĎāƖ΄ĳœ΄åƊĎŉ͟
Already during the competition, in which
Waldhauser + Hermann AG was also
involved in 2009, sustainability was an
important issue. For the realisation of the
project from 2010 on, our services included
the energy concept, the planning of heating,
ƵĎœƖĳŉåƖĳŜœ΄åœĈ΄ƖĮĎ΄iĳœĎƂħĳĎͲ΄āĎƂƖĳǙāåƖĳŜœ͟΄
The project was completed in 2014.
The buildings are heated with ground water
heat pumps. About 1/3 of the domestic hot
water is produced by solar thermal systems,
the remaining part is supplied by ground
water heat pumps. During the warm season,
the buildings can be gently cooled by using
ƖĮĎ΄ħƂŜƞœĈ΄ƶåƖĎƂ΄åœĈ΄ƖĮĎ΄ǚŜŜƂ΄ĮĎåƖĳœħ΄
system.

Figure 43: Project RIVA Basel
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For each of the 4 residential buildings the Minergie-P
āĎƂƖĳǙāåƖĳŜœ΄ƶåƊ΄ĎƻĎāƞƖĎĈ΄ƊĎſåƂåƖĎŉƼ͟΄¯ĮĎ΄ǙħƞƂĎ΄ĀĎŉŜƶ΄
ĎƻĎőſŉĳǙĎƊ΄ƖĮĎ΄iĳœĎƂħĳĎͲ΄åſſŉĳāåƖĳŜœ΄ĦŜƂ΄ĀƞĳŉĈĳœħ΄$͙΄
Nœ΄å΄ǙƂƊƖ΄ƊƖĎſ͚΄ƖĮĎ΄ĳœƊƞŉåƖĳŜœ΄ƊƖåœĈåƂĈ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄
envelope is evaluated by calculating the standardised
ĮĎåƖ΄ĈĎőåœĈ΄ͬƊŜͲāåŉŉĎĈ΄ͺƂĳőôƂåœĦŜƂĈĎƂƞœħ΄åœ΄
BĎĀôƞĈĎĮƣŉŉĎͻͭ͟΄¯ĮĎ΄ĮĎåƖ΄ĈĎőåœĈ΄őåƼ΄œŜƖ΄ĎƻāĎĎĈ΄
60% of the limit value according to the SIA standard. An
energetic evaluation is then carried out by determining
ƖĮĎ΄ĎœĎƂħƼ΄ƊŜƞƂāĎ΄őĳƻ͚΄Ɩåņĳœħ΄ĳœƖŜ΄åāāŜƞœƖ΄ĎǗāĳĎœāƼ΄åœĈ΄
weighting factors (so-called “Grenzwert Minergie-P”).
AŜƂ΄ĎƻåőſŉĎ͚΄ĎŉĎāƖƂĳāĳƖƼ΄ĳƊ΄ƶĎĳħĮƖĎĈ΄ƶĳƖĮ΄å΄ĦåāƖŜƂ΄̇΄
āŜœƊĳĈĎƂĳœħ΄ƖĮĎ΄ſƂŜĈƞāƖĳŜœ΄őĳƻ͟΄IŜƶĎƵĎƂ͚΄ƖĮĳƊ΄ĦåāƖŜƂ΄ĳƊ΄
a political compromise and only partially considers the
primary energy factor.
ƞĳŉĈĳœħ΄$΄ĦƞŉǙŉƊ΄ĀŜƖĮ΄āƂĳƖĎƂĳå΄ͺƂĳőôƂåœĦŜƂĈĎƂƞœħ΄åœ΄
BĎĀôƞĈĎĮƣŉŉĎͻ΄åœĈ΄ͺBƂĎœǆƶĎƂƖ΄iĳœĎƂħĳĎͲͻ΄ŜĦ΄ƖĮĎ΄
Minergie-P standard.

AĮĢƕżĉͩ˹˹̿ͩiĮŎĉżĮĉͩ͘üĉżƍĮǏüàƍĉͩŗġͩNÉͩûƕĮńăĮŎĢͩ$
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SUMMARY
OVERVIEW
A compact overview of the sample projects is listed in the Table 19 below. Due to the diversity of building energy regulations,
åœĈ΄ĈĎǙœĳƖĳŜœƊ΄ŜĦ΄ƂĎĦĎƂĎœāĎ΄ĀƞĳŉĈĳœħƊ΄åœĈ΄œÞ*Ɗ͚΄åƊ΄ƶĎŉŉ΄åƊ΄ƵåƂƼĳœħ΄āŉĳőåƖĎƊ͚΄ƖĮĎ΄ſƂĳőåƂƼ΄ĎœĎƂħƼ΄ĈĎőåœĈƊ΄ŜĦ΄ĮĎåƖĳœħ͚΄āŜŜŉĳœħ͚΄
ŉĳħĮƖĳœħ΄åœĈ΄ƊŜ΄Ŝœ΄āåœœŜƖ΄ĀĎ΄āŜőſåƂĎĈ΄ĈĳƂĎāƖŉƼ͟΄kŜœĎƖĮĎŉĎƊƊ͚΄å΄ſåƂåŉŉĎŉ͚΄ƶĮĳāĮ΄ƶĳŉŉ΄ĮĎŉſ΄ƞœĈĎƂƊƖåœĈ΄ƖĮĎ΄ħĎœĎƂåŉ΄ĳĈĎå΄åœĈ΄āŜőſåƂĎ΄
ƂĎƁƞĳƂĎőĎœƖƊ΄ĦŜƂ΄å΄œÞ*΄ĳœ΄ĎåāĮ΄ŜĦ΄ƖĮĎ΄őĎœƖĳŜœĎĈ΄āŜƞœƖƂĳĎƊ͚΄āåœ΄ĀĎ΄ĈƂåƶœ͟΄¯ĮĎ΄ĀƞĳŉĈĳœħ΄ĎœĎƂħƼ΄āŉåƊƊ΄ĳœ΄ƖĮĎ΄ſƂŜŃĎāƖƊ΄ĳƊ΄ĈĎǙœĎĈ΄
based on two parameters; primary energy demand and CO2 emissions, which can be evaluated and compared throughout the
countries.
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Table 19: Overview of sample projects
Location

Building type

GFA [m²]

Supply System

¢ſĎāĳǙā΄
primary energy
consumption*
[kWh/m²·year]

¢ſĎāĳǙā΄ṫ΄
emissions [kg/
m²·year]

Building energy
class

Belgium

kþÏå

2600

3 Air/water Heat pumps

84,17

21,51

(E40) Flemish region

Finland

Mixed use,
commercial/retail,
ŅþÏå

N/A

?

80,00/95,00

N/A

N/A

France

kþÏå

24000

District heating and
geothermal heat

47,80

N/A

A

Germany

kþÏå

10700

Groundwater/water
heat pump and HVAC
Chiller

43,00

5,74

75% EnEV

Ireland

Mixed use,
commercial/retail

18600

4-pipe air source heat
pump chiller

83,00

16,00

A3

Italy

kþÏå

45000

Reversible heat pump

127,44

37,73

A3

Lithuania

kþÏå

22493

Air heat pump and
district heating

136,9

19,23

A++

Portugal

kþÏå

15690

2 water cooled heat
pump chillers and 1
air cooled heat pump
chiller

145,40

20,81

A

Spain

kþÏå

26500

water-cooled chiller and 109,69
hot boiler

19,06

A

Sweden

Residential

14000

District heating
combined with
geothermal heat pumps
and solar panels

40,30

4,3

A

Switzerland

Residential

14056

Groundwater/water
heat pump and solar
thermal collector

44,50

7,30

A

* kWh/m² conditioned area
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Figure 45: EUI and energy reduction – Project overview
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emissions of electricity, the following graphs cannot be used to draw any direct comparison between countries considered in this
paper. Instead, they give us an overview of the sample projects and serve as a base for the conclusion and outlook.
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CONCLUSION AND OUTLOOK
ŉƖĮŜƞħĮ΄åŉŉ΄ƂĎħƞŉåƖĳŜœƊ΄ĦƂŜő΄*ƞƂŜſĎåœ΄āŜƞœƖƂĳĎƊ΄ƊƖåƂƖ΄ƶĳƖĮĳœ΄ƖĮĎ΄ƊåőĎ΄ĦƂåőĎƶŜƂņ͚΄ƖĮĎƂĎ΄åƂĎ΄å΄ŉŜƖ΄ŜĦ΄ĈĳǖĎƂĎœāĎƊ΄ĈƞĎ΄ƖŜ΄ĮĳƊƖŜƂĳāåŉ΄
and geopolitical reasons, both for metrics and calculation methodology. Common parameters and concept are the same (primary
ĎœĎƂħƼ΄åƊ΄őåĳœ΄ĳœĈĳāåƖŜƂ͚΄ƂĎœĎƶåĀŉĎƊ΄ſƂŜőŜƖĳŜœ͚΄ṫ΄ĎőĳƊƊĳŜœ΄ƂĎĈƞāƖĳŜœ΄åƊ΄ƖĮĎ΄Ǚœåŉ΄ħŜåŉ͚ͭ΄ĀƞƖ΄åſſƂŜåāĮĎƊ΄åƂĎ΄ƞœĳƁƞĎ΄ĦŜƂ΄ĎåāĮ΄
āŜƞœƖƂƼ͟΄ŉƖĮŜƞħĮ΄ĎƻſĎāƖĎĈ΄ƖŜ΄ĀĎ΄ƊƖƂåĳħĮƖĦŜƂƶåƂĈ͚΄œÞ*Ɗ΄ĈĎǙœĳƖĳŜœƊ΄ƵåƂƼ͚΄ƊĳœāĎ΄åŉŉ΄āŜƞœƖƂĳĎƊ΄ĳĈĎœƖĳĦƼ΄ƊſĎāĳǙā΄åœĈ΄ƞœĳƁƞĎ΄ſåƂåőĎƖĎƂƊ͚΄
sometimes not directly linked to primary energy minimization.
However, as shown within sample projects, there are common factors. In order to ensure overall energy performance, all the project
āŜœƊĳĈĎƂĎĈ΄ǙƂƊƖ΄ſåƊƊĳƵĎ΄ƊƖƂåƖĎħĳĎƊ͚΄ƖĮĎœ͚΄ŜœŉƼ΄åĦƖĎƂ΄åœ΄ĎœħĳœĎĎƂĎĈ΄ŜſƖĳőĳǆåƖĳŜœ͚΄ĎǗāĳĎœƖ΄åāƖĳƵĎ΄ƊƼƊƖĎőƊ͟΄¯ĮĎ΄ĦŜŉŉŜƶĳœħ΄ſåƊƊĳƵĎ΄åœĈ΄
åāƖĳƵĎ΄ƊŜŉƞƖĳŜœƊ΄ƶĎƂĎ΄ĳőſŉĎőĎœƖĎĈ΄ĳœ΄ƖĮĎ΄ĀƞĳŉĈĳœħ΄ĈĎƊĳħœ΄ƖŜ΄őåƻĳőĳƊĎ΄ƖĮĎ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ͙΄
Passive Solutions:
High quality of the building envelope (including coated windows and blinds)

Q
Q Passive solar design - optimising internal gains through early phase thermal simulation
Q΄ tſƖĳőĳƊĳœħ΄ƖĮĎ΄ƖĮĎƂőåŉ΄ƊƖŜƂåħĎ΄ĎǖĎāƖ΄ŜĦ΄ƖĮĎ΄ĀƞĳŉĈĳœħ
Q΄ IĳħĮŉƼ΄ĎǗāĳĎœƖ΄ŉĳħĮƖĳœħ΄ƊŜŉƞƖĳŜœƊ
Active Solutions:
Integrating renewable energy sources through renewable energy systems for heating and cooling purposes

Q
Q΄ ¶Ɗĳœħ΄ƶåƊƖĎ΄ĮĎåƖ΄ƂĎāŜƵĎƂƼ΄ƊŜŉƞƖĳŜœƊ΄ĳœ΄IÍ΄ƊƼƊƖĎőƊ
Q Implementing energy storage technologies (thermal and electrical) for load management purposes (peak shaving, load shifting
scenarios)

Q

Integrating smart energy control systems: predictive and interactive control models, AI optimisation, energy monitoring

Combining these passive and active measures through innovative renewable energy concepts and solutions confronts the
āĮåŉŉĎœħĎƊ΄ŜĦ΄å΄œÞ*΄ŜƂ΄å΄åƂĀŜœ΄kĎƞƖƂåŉ΄ƞĳŉĈĳœħ͟
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ÎĳƖĮ΄ƖĮĎ΄ĎƻāĎſƖĳŜœ΄ŜĦ΄¢ƶĎĈĎœ͚΄ƖĮĎ΄ƂĎħƞŉåƖĳŜœƊ΄ƖŜ΄ĈåƖĎ΄ĮåƵĎ΄ĦŜāƞƊĎĈ΄Ŝœ΄å΄ͼĈĎƊĳħœ΄ĦŜƂ΄āŜőſŉĳåœāĎͽ΄åſſƂŜåāĮ΄ĳ͟Ď͟΄ƖĮĎ΄ſƂĎĈĳāƖĎĈ΄ĎœĎƂħƼ΄
use of buildings is modelled at design stage. In Sweden, the use of actual energy consumption as the basis of buildings’ energy
ſĎƂĦŜƂőåœāĎ΄åƊƊĎƊƊőĎœƖ΄ĮåƊ΄ĀĎĎœ΄ĳőſŜƂƖåœƖ΄ĦŜƂ΄åāĮĳĎƵĳœħ΄ĀĎƖƖĎƂ΄ĎœĎƂħƼ΄ĎǗāĳĎœāƼ΄ĦŜƂ΄ĀƞĳŉĈĳœħ͟΄΄AŜƂ΄őŜƊƖ΄āŜƞœƖƂĳĎƊ͚΄ƖĮĎ΄ĳœͲƞƊĎ΄
or operational energy is not monitored after the building is handed over. This is creating a performance gap between the virtual
reality of computer modelling and the reality of actual performance. Adopting a ‘design for performance’ approach which includes
measurement of actual building performance will be required if this performance gap is to be bridged.
œŜƖĮĎƂ΄ĳőſŜƂƖåœƖ΄åƊſĎāƖ΄ĳœ΄ƖĮĎ΄ĈƂĳƵĎ΄ƖŜƶåƂĈƊ΄œĎƖ΄ǆĎƂŜ΄ĎœĎƂħƼ΄ĀƞĳŉĈĳœħƊ΄ĳƊ΄ƖĮĎ΄œĎĎĈ΄ĦŜƂ΄āŜŉŉåĀŜƂåƖĳŜœ΄ƶĳƖĮ΄ƖĮĎ΄Ǚœåŉ΄ƖĎœåœƖƊ΄ŜƂ΄
occupants. Monitoring of the energy used by small power / plug loads will require buy-in from the tenants as part of lease
agreements. The sample project from Sweden illustrates how an AI agent has been developed to assist the occupant in choosing
the most sustainable outcomes.
¯Ŝ΄ƖåāņŉĎ΄ƖĮĎ΄ĮĳħĮ΄ĎœĎƂħƼ΄ſĎƂĦŜƂőåœāĎ΄āŜœƊĳĈĎƂĎĈ΄ĀƼ΄*$΄ĦŜƂ΄œÞ*Ɗ͚΄ĳƖ΄ƶĳŉŉ΄ĀĎ΄āƂƞāĳåŉ΄ƖŜ΄ĈĎǙœĎ΄œƞőĎƂĳā΄ƖĮƂĎƊĮŜŉĈƊ΄åœĈ΄ƂåœħĎƊ͚΄
ĀåƊĎĈ΄Ŝœ΄āŉĳőåƖĎ΄ǆŜœĎƊ͚΄ĦŜƂ΄ĎœĈ΄ĎœĎƂħƼ΄ĈĎőåœĈ΄ŜĦ΄IÍ΄ƊƼƊƖĎőƊ͚΄ƂĎœĎƶåĀŉĎ΄ƊĮåƂĎ΄åœĈ΄ṫ΄*őĳƊƊĳŜœƊ΄åœĈ΄ƖŜ΄āŜœƊĳĈĎƂ΄ƖĮĎő΄ĳœ΄ƖĮĎ΄
early stages of planning. In the future design and planning of buildings, matters like embodied energy, aerosol infection transmission
ƂåƖĎ͚΄ƂĎƊĳŉĳĎœāĎ΄ƖŜ΄āŉĳőåƖĎ΄āĮåœħĎ͚΄ǚĎƻĳĀĳŉĳƖƼ΄ƖŜ΄őåƖāĮ΄ĈĳǖĎƂĎœƖ΄ƞƊĎƊ΄åœĈ΄ŜāāƞſåƖĳŜœ΄ĈĎœƊĳƖƼ΄ĳœ΄åœ΄ĎåƊƼ΄ƶåƼ΄ƶĳŉŉ΄ĀĎ΄ŜĦ΄ĳőőĎœƊĎ΄
importance and should start being considered as of now. By tacking these new challenges, we will be giving building owners and
users a more complete idea about how the most valuable buildings can be delivered to the real estate market.
The FirstQ network hereby demonstrated its capabilities and solutions that go into planning nZEBs on various locations and climates.
tǗāĎƊ΄ŜĦ΄ƖĮĎ΄AĳƂƊƖ΄œĎƖƶŜƂņ΄ƶĳŉŉ΄āŜœƖĳœƞĎ΄ƖŜ΄ƊƖƂĳƵĎ΄ĦŜƂ΄ħƂĎåƖĎƂ΄ƊƞāāĎƊƊ΄ƶĳƖĮ΄ƖĮĎ΄ſŉĎĈħĎ΄ƖŜ΄ſŉåœ΄őŜƂĎ΄ÞĎƂŜ΄ŜƂ΄ŉƞƊ΄*œĎƂħƼ΄ƞĳŉĈĳœħƊ΄
åœĈ΄åƂĀŜœ΄kĎƞƖƂåŉ΄ƞĳŉĈĳœħƊ΄ĳœ΄ƖĮĎ΄ĦƞƖƞƂĎ͟
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ſƂŜŃĎāƖ΄åœĈ΄ƖĮĎ΄ƊſĎāĳǙā΄ƵåŉƞĎƊ΄ĦŜƂ΄ĎŉĎāƖƂĳāĳƖƼ
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