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Food Science Centre Wageningen: 
An Ambitious and Highly Sustainable 
Landmark From a Building Physics 
Perspective

On the Wageningen campus, the 
high end research complex Food 

Science Centre has been realized, 
which accommodates Flora Food 
R&D B.V. Nelissen ingenieursbureau 
was engaged as building physics and 
sustainability (BREEAM) consultant 
and additionally contributed 
substantially in the field of acoustics. 

The ambition of the client and design 
team went beyond mere compliance 

with the Dutch Building Decree. The 
project was developed using BREEAM 
NL New Construction (BRL 2014 v2.0) 
as the sustainability framework and 
set very high targets for, among other 
aspects, energy efficiency, material 
use, water conservation and health & 
comfort. The sustainability ambition 
of the client aligns well with the CO

2 
Commitment 1,7 °C, a joint initiative 
of engineering and consultancy firms 
in the building sec-tor to reduce CO

2 
emissions in the built environment. 

From a building physics perspective, 
the Food Science Centre is 

particularly interesting with regard to:

• the building envelope and its thermal 
performance;
• daylight access, views and indoor 
climate;
• acoustic performance (internal and 
external);
• the BREEAM Outstanding criteria 
as an integrated sustainability 
framework.

The most important technical 
themes and design choices are 

outlined below.

ARCHITECTURAL DESIGN AND 
FRAMEWORK

The building accommodates 
offices, laboratory spaces, various 

kitchens, a restaurant and the Pilot 
Plant. It consists of two main volumes: 
one housing the Pilot Plant and the 
other containing the re-maining 
functions. Within the complex, 
researchers, scientists and chefs 
collaborate on the food supply of 
the future; the programme therefore 
includes office areas, R&D zones and 
a test kitchen. 

The primary load bearing structure 
consists of steel beams and 

columns with precast concrete 
floor slabs. The aluminium façade 
is a pronounced eye catcher and is 
wrapped in a timber exoskeleton with 
integrated planting. 

BREEAM OUTSTANDING 
CERTIFICATION PROCESS

Performance requirements for 
building physics and sustainability 

were laid down in a detailed 
performance specification. A key 
element was the targeted BREEAM 
Outstanding certification. BREEAM 
(Building Research Establishment’s 
Environmental Assessment Method) 
is an international certification 
method used to quantify the level of 
integral sustainability of buildings, 
with Outstanding representing the 
highest measurable sustainability 
score for a building. For successful 
BREEAM certification it was essential 
that, throughout all project phases 
including construction, systematic 
checks were carried out against the 
relevant standards, requirements and 
BREEAM credits. 

The main principles in this respect 
were:

• Continuity of performance: the 
performance levels established in 
calculations and BREEAM credits 
must demonstrably be maintained 
through to completion.

Figure 1. Food Science Centre Wageningen, Fokkema & Partners Architecten,by Stijn Poelstra

Figure 2. Top view Food Science Centre 

Wageningen, Fokkema & Partners Architecten, by 

Stijn Poelstra
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•   Equivalence: alternative materials 
or details may not negatively affect 
the calculated thermal, acoustic or fire 
safety performance.
• Verification: post completion 
verification through measurements 
(including acoustics) and additional 
calculations wherever design choices 
were modified. 

AN ENERGY-EFFICIENT BUILDING: 
ENERGY CONCEPT AND THERMAL 
ENVELOPE

At Nelissen ingenieursbureau, 
the overarching aim is always to 

realize buildings that are sustainable, 
comfortable, safe and healthy working 
environments. A low energy demand 
and a highly performant thermal 
envelope are key to this ambition. In 
technical terms, the following aspects 
played an im-portant role: 

Optimisation of Rc- and U‑values

The thermal resistance (Rc‑values) 
of roofs, façades and floors was 

tuned to achieve a low heating 
demand, while also accounting for 
practical feasibility, such as structural 
depth, detailing and construction 
costs. Thermal bridges at connections 
between façade elements and at 
anchors were assessed, enabling a 
realistic representation of actual heat 
flows in the energy performance 
calculations. 

Thermal detailing and airtightness

For critical junctions (façade–roof, 
façade–floor, window–façade) 

detailed thermal calculations were 
carried out, with explicit attention 
to linear thermal transmittances 
(Ψ‑values) and airtightness. To fur-
ther strengthen quality assurance, 
a building‑wide air tightness test 
(blower door test) was performed, 
supplemented with infrared 
thermographic inspections to detect 

potential deficiencies in the executed 
work. Close collaboration with 
the contractor was essential and 
proved decisive for the successful 
implementation of these aspects. 

Coupling with renewable energy 
generation

Multiple scenarios were evaluated, 
combining various configurations 

of solar panels, ATES (aquifer thermal 
energy storage) and other energy 
sources. Their impact on overall energy 
performance and CO

2
 emissions 

was quantified, directly informing 
investment decisions.  

These calculations were based on 
UNIEC software that calculates 

and analyses the energy performance 
and sustainability of buildings. It 
determines energy demand, heat loss, 
insulation performance, installation 
efficiency and overall compliance with 
energy and building regulations. Every 
modification in façade ratio, glazing 
and frame specification or building 
services concept feeds back into the 
energy performance and BREEAM 
score. 

OPTIMAL COMFORT FOR DIVERSE 
USER GROUPS

Daylight, views and visual comfort

Due to the targeted BREEAM 
certification, the requirements for 

daylight access were significantly 
more stringent than the minimum 
legal standards. The design goal was 
to achieve a minimum daylight factor 
of 3% at the workstations. The daylight 
factor represents a ratio that indicates, 
for a specific point in a building, how 
the daylight illuminance there relates to 
the illuminance in the open field under 
an overcast sky. Daylight simulations 
were conducted throughout the design 
process to verify and refine compliance 

with this target. Key design parameters 
included:

• Façade geometry and orientation. 
To meet the BREEAM credit HEA 
01 (Daylighting), the position and 
dimensions of façade openings were 
optimized per façade orientation 
(north/south/east/west) to ensure 
sufficient daylight penetration deep 
into the floor plate. At the same 
time, excessive solar gains and the 
associated cooling demand needed to 
be prevented; for this reason a louvred 
façade system was adopted. 

• Role of the fit out
The final fit out (partitions, cabinets, 
laboratory set ups) daylight admission 
can be substantially reduced. 
Therefore, daylight factors were 
recalculated in the fit out phase, even 
though the legal framework does not 
explicitly require consideration of the 
fit out with regard to daylight.

• Transparent versus opaque elements
In laboratories and rooms with specific 
privacy or safety requirements, a 
careful balance was sought between 
daylight access, visual connection and 
screening. 

In addition to the quantity of daylight, 
its qualitative aspects were also 

important, such as providing views 
out and avoiding glare. BREEAM 
credit HEA 02 (View) specifies, among 
other aspects, requirements for 
sightlines from relevant workstations 
to the outside and a minimum variety 
in the view (including horizon, sky, 
greenery/built environment). To this 
end, sightlines and obstacle heights 
were analysed on the basis of 3D 
models. 

Figure 3. Thermographic inspection details

Figure 4. Louvred facade system, Fokkema & 

Partners Architecten, by Stijn Poelstra
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Throughout the design, an 
integrated assessment was made 

as to whether “more daylight” (e.g. 
more glazing or a higher visible light 
transmittance) is truly beneficial if it 
simultaneously leads to higher cooling 
loads or visual discomfort elsewhere. 

Sound insulation, room acoustics and 
environmental noise

The building accommodates a wide 
range of space types: offices, 

meeting rooms, research spaces 
and potential production areas. For 
BREEAM credit HEA 13 (Acoustic 
Performance), requirements were 
defined for:  

• airborne sound insulation between, 
for example, offices, meeting rooms 
and circulation areas;
• impact sound insulation where 
intermediate floors are subject to 
footfall;
• background noise levels from 
building services.

Nelissen ingenieursbureau 
performed calculations for critical 

partitions based on their build up 
(mass, cavity, resiliently mounted 
linings, etc.) and connection details, 
explicitly considering: 

• continuous versus discontinuous 
suspended ceilings;
• flanking transmission via façades 
and corridor zones;
• openings and penetrations (service 
risers, shafts).

The calculated values were 
subsequently verified by on site 

measurements at completion (in 
accordance with the relevant ISO 
series for sound insulation). This 

approach ensures that the calculation 
models correspond well with the 
realised performance in practice. 

MATERIALS AND EMISSIONS

Under the BREEAM MAT and HEA 
categories, choices were made 

that address both environmental 
impact and indoor air quality:  

• MAT 1 & MAT 5: focus on 
materials with a low environmental 
impact and responsible sourcing 
(chain‑of‑custody certification).

• HEA 9 VOC emissions: finishing 
materials (flooring, paints, ceiling 
tiles) must comply with strict emis-
sion classes to limit volatile organic 
compound emissions. For the fit‑out, 
these requirements were explicitly 
specified per material type.

Extensive calculations were carried 
out for the Dutch Environmental 

Performance of Buildings indicator 
(Milieuprestatie Gebouwen, MPG). 
The MPG assessments were used to 
quantify the total environmental burden 
at building level (in €/m² GFA·year) 
and to compare design variants. Life 
cycle assessment (LCA) data from 
the Dutch National Environmental 
Database and product‑specific MRPI 
information were applied, ensuring 
consistency with national regulations 
and assessment frameworks. Figure 5. Transparant and opaque facade, 

Fokkema & Partners Architecten, by Stijn Poelstra

Figure 6. Sound insulation and sound absorption. Fokkema & Partners Architecten, by Bram Vreugdenhil
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Specific variants that were 
evaluated include different façade 

and roof build‑ups, floor structures 
and finish packages. By comparing 
the environmental cost indicator 
(MKI) values of alternatives, design 
decisions could be based not only 
on technical performance (thermal, 
acoustic, fire safety) but also explicitly 
on life‑cycle environmental impact. 

The link between the MPG results 
and BREEAM credit MAT 1 (materials 

with low environmental impact) 
ensured that the same LCA‑based 
substantiation could be used 
efficiently in both the statutory and 
voluntary sustainability frameworks. 
This is an illustrative example of how 
LCA/MPG analyses are increasingly 
becoming an integral part of the 
building physics design process: 
material choices are no longer guided 
solely by U‑values, mass or cost, but 
explicitly also by their environmental 
profile over the full life cycle.  

FROM THEORY TO PRACTICE: 
COMISSIONING AND HANDOVER

The role of a building physicist 
does not end with performing 

calculations. It is precisely the transla-
tion to detailing, execution and in use 
verification that makes the discipline 
relevant and tangible. A key aspect 
is how the “paper” performance is 
secured in the completed building, 
for example through systematic 
commissioning of the building 
services. Moreover, empirical 
verification remains essential: blower 

door tests, thermographic inspections, 
acoustic measurements and comfort 
measurements were all conducted to 
validate the calculated performance. 
The resulting insights are, in turn, 
applied in subsequent projects. 

LESSONS LEARNED

The Food Science Centre provides 
an instructive case study for 

understanding how energy, comfort, 
moisture, acoustics and sustainability 
simultaneously influence design 
decisions. The project also illustrates 
that BREEAM is not merely a labelling 
system, but a design and process tool 
that requires systematic substantiation 
and verification. 

We were surprised by how well the 
parties involved in this project 

were able to adapt to non‑standard 
solutions that improved sustainability. 
One example was the use of materials 
that did not yet have the appropriate 
BREEAM certificates at the start of 
the project, but did have them upon 
completion as a result of targeted 
efforts. This requires a shared 
commitment to the sustainability goals 
and maximum effort from all parties to 
achieve a successful outcome. 

We have seen that building physics 
is not a collection of isolated 

calculations, but an integrated de-
sign discipline conducted in close 
collaboration with the architect, 
services engineer, contractor and 
client. For us it is about guiding our 
clients towards smart sustainable 
solutions for people in building. 

This project was realized in close 
collaboration with Fokkema & 

Partners, Van Wijnen Arnhem, Unica 
Building Projects and the wider project 
team. The BREEAM expert role was 
fulfilled by Iris Wijsman of Nelissen 
ingenieursbureau, and the project was 
assessed by Albert Jan Vermeulen of 
MAT25. 

Figure 7. Section sustainable solutions, Fokkema & Partners Architecten

Nieuwbouw en Renovatie Oplevercertificaat
Hiermee wordt verklaard dat:

Upfield Food Science Centre
te Wageningen

is beoordeeld op basis van het schema:

Nieuwbouw en Renovatie Opleverfase Bespoke Upfield 2014 v2 B 

door een BREEAM-NL Assessor voor:

Upfield
en een score heeft behaald van:

88,49%

Certificaatnummer: 1046-NBP-2014

Afgiftedatum

BREEAM-NL Assessor

Licentiehoudende organisatie

drs. Annemarie van Doorn, Dutch Green Building Council

31 januari 2024

Albert-Jan Vermeulen

MAT25

Figure 8. BREEAM Certificate
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