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In the end, we realize that a healthy building owes a large part of its sustainable performance 

to its environmental and health impact. In addition to construction, whose manufacturing 

processes and ecological materials used must aim for zero CO2 emissions, the entire life cycle 

of a building must also be included in the equation. This is called climate neutrality, a specific 

dimension closely linked to the energy and ecological measurement of a building during its 

entire life cycle, both in terms of use and maintenance or renovation. And as explained, this 

dimension must now include notions related to the health and well-being impact on its occu-

pants. Within the MEZeroE community, this dimension is approached with the same priority 

and importance as all those on which its activity is based.



Efficiency EfficiencyMeasuring Envelope systems
for Zero Energy buildings

24 25

To test the efficiency and performance of glazed elements, the 
MEZeroE ecosystem has actively developed the positioning of its affil-
iated test laboratories. In terms of available tests, these laboratories 
allow for the verification of U- and G-values, fundamental components 
in the certification of the performance of glazed facade elements. 

Technical requirements

Requirements categories under EU Regulation 305/11	 Requirements implementation

Energy economy, heat retention	 nZEB, SRI, air permeability 
Sustainable use of natural sources	 GPP, envelope circular economics 

EFFICIENCY

What are they? Let’s start with the U-value, which we can define as 

follows: it is the heat transmission coefficient and is therefore one 

of the most important parameters in the calculation of the thermal 

insulation of buildings. This value is used to evaluate the quality of 

thermal insulation of a building element. Therefore, it is an essential 

part of the certification and standardization process, especially in 

order to meet the legal requirements set by the regional authori-

ties that regulate the construction market. The G-value, which is 

also known as total solar energy transmittance, is used to measure 

the transmission of heat from the sun’s rays through a window. In 

general, the following three factors can be mentioned in the influence 

of thermal insulation: heat transmission between the interior air and 

the element, heat conduction within an element, and heat transmis-

sion between the element and the exterior air. 
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Moving towards the construction of climate-neutral buildings, whose manufacture does not 

generate CO2 emissions, requires a fundamental architectural and engineering rethink. A key 

point in the process is the design of so-called active facades. In addition to their obvious 

roles of protecting the occupants against the external elements and limiting heat loss, they 

also – and above all – address the issue of making the building envelope a sustainable 

energy-producing element. To achieve this ambitious goal, several technologies are to be 

favoured, such as BIPV devices and electrochromic glass.

BIPV (Building Integrated Photovoltaics) modules are a revolution in the photovoltaic 

industry, making it possible to overcome aesthetic and architectural constraints to maximize 

solar energy production. Within the MEZeroE community, these technologies are widely 

explored and promoted, notably through various industrial partners active in this field. The 

concept of BIPV technologies consists of benefiting from products and facade elements 

equipped with photovoltaic cells. Not only glass facades, but also building elements of 

various colours and textures can be exploited for their energetic and structural roles.

Active glass, the new
sustainable technology
challenge  

Facade testing,
a cutting-edge science

To verify and measure the quality of materials developed by 

the construction industry on each of these different factors, 

the laboratories affiliated with the MEZeroE project benefit from 

all the systems and infrastructures as well as the necessary 

testing protocols. This technical characteristic is fundamental 

to being verified through dedicated tests, especially for glass 

modules, since a window with poor insulation can let out up to 

ten times more heat than the surrounding walls. This, of course, 

depends on the quality of the frame and the tightness of the 

seals that ensure the closure, and especially the glazing. Within 

the MEZeroE ecosystem, PM&VL 1, 2 and 3 provide test solu-

tions to measure BIPV’s performances and reliability as well as 

the U-value of facade building elements, including windows. 

 Then, another value is also taken into account: the G-value, 

or the glazing’s ability to let in the sun’s energy, of which about 

half is visible light. This is another decisive factor in terms of 

energy performance for glass elements. Once again, MEZe-

roE’s test labs can verify this essential value. Some of the labo-

ratories are also able to certify the tested products.
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INTER—
ACTION
BUILDING - USER

Interestingly, the exploration of how occupants ultimately interact with 
the buildings where they live and work is a relatively recent phenom-
enon. For the members of the MEZeroE consortium, this building/
user interaction is squarely at the centre of their research focus, which  
makes perfect sense.

Every part of the ecosystem involves how well the design and 

construction of a building – whether for residential or commercial 

applications – meets the users’ needs and how easily and comfort-

ably these occupants can engage with the building and the numerous 

points of intersection between building envelope and user.
 

This has driven the MEZeroE consortium to explore these interfaces 

– including such issues as thermal (temperature and humidity) and 

visual (lighting) comfort, ease of occupancy and a whole range of 

social/behavioral dynamics. Thanks to the open access nature of the 

ecosystem, consortium members – as they develop testing for each 

new innovation – have a chance to confirm that their own contribu-

tions work in concert with the solutions proposed by their collabora-

tors in the building envelope system under development. 

Clearly, the acceptance of the innovations by the people and organi-

zations that will ultimately live and work in a building is a fundamental 

target of the research. Any breakthrough – no matter how fresh and 

creative – has to be embraced by the occupants, something which 

is always top of mind for the consortium researchers.
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Complementary goals:
energy efficiency and meeting 
users’ needs

Tests that monitor
and predict

The tests are designed to predict and monitor all of the param-

eters that define indoor environmental quality but just as  

importantly, they do the same concerning the well-being of 

the occupants. When the development reaches the living lab 

stage, the energy use and system operation will be monitored 

fastidiously and, when their performance doesn’t match the 

expectations, remedial actions can be taken. Of course, the 

behavior of the people living and working in the living labs will 

be monitored and their reactions to the environment, quan-

titatively and qualitatively, will be evaluated. Ultimately, as 

the researchers analyse the impact of the building envelope 

systems both on the indoor environmental quality and the well-

being of the occupants, adaptations will be made with an idea 

of optimizing not only the users’ experience but also the energy 

use. And it all happens, efficiently and effectively, before the 

innovations reach the marketplace.

Every test is designed with a pair of complementary goals in mind: one is the energy effi-

ciency of the building envelope; the other is how well it meets the needs of the people who 

will ultimately live and work in the building. After all, a building that approaches the coveted 

near-zero-energy status defined in MEZeroE’s mission can only be deemed successful if its 

occupants feel well – physically and mentally – and if they can interact comfortably with the 

technology that makes the system so efficient. Already at the PM&VL stage, the designers 

and researchers develop test-chains geared toward the examination of how to optimize 

the building/user interactions, including mutual behavioral control, through the Internet of 

Things (IoT) and artificial intelligence (AI) solutions that are squarely based on the building 

envelope itself and on the needs of the users.

A cornerstone of the MEZeroE ecosystem

The focus on user and building integration is a cornerstone of 

the MEZeroE ecosystem. As we’ve mentioned, it is incumbent 

on the consortium to contribute to an industry and a society 

whose new buildings are not only paragons of energy efficiency 

but also inviting, exciting places to live and work. And our dedi-

cated paradigm – from the academic research facilities to the 

test benches to the living labs – has been created to help inform 

a brighter, healthier future for our planet.
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