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Sustainable renewal of the everyday Modern
Wessel de Jonge

Chair Heritage & Design, Department of Architectural Engineering + Technology, Faculty of Architecture and
the Built Environment, Delft University of Technology, Delft, the Netherlands

ABSTRACT
Listed or not, many Modern-era buildings deserve our appreciation
for their architectural merit, whether it be for the social developments
that these buildings represent or for the innovative technologies
applied and used in their making. Early preservation projects of
Modern ‘icons’ carried out in the 1980s–1990s provided valuable
information about Modern-era materials and technologies. Professional
debate on the preservation approaches for modern buildings and
the development of particular research methodologies has since
developed further, and conclusions are now available to assist us
in our efforts for the preservation of everyday Modern buildings.
The key to the preservation and continued (re)use of such structures
is the issue of climate control, which is inseparably linked to the
repair and upgrade of the ‘light’ facades that are emblematic of
many buildings of the Modern era. This issue is increasingly topical
in view of the challenges we face in terms of energy savings and
sustainability. Various approaches can be distinguished and
compared to assist in the decision-making needed to find a
balanced solution for the continued use of buildings of this era.
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1. The heritage of the Modern Movement

Whether listed or not, Modern-era buildings may deserve our appreciation for many
reasons: their architectural merit, or the social developments they represent, or the inno-
vative technologies applied in their making.

Over recent decades, the architectural heritage of the Modern Movement has been
more at risk than the built inheritance of any other period.1 Glorifying the dynamic
spirit of the Machine Age, their construction often employed advanced technology that
has not always endured long-term stresses. Meanwhile, the functions for which the buil-
dings were originally designed have changed substantially. Moreover, our world has
changed as well, and society now calls for other performance values from the built
environment, most notably energy sustainability.2

Increasingly stringent requirements have rendered many buildings from the modern
era outdated and obsolete – even if they are still performing well according to their original
specifications. This leaves the way open for demolition: in an economically-driven world,
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Figure 1. The 1953 HUF building in Rotterdam restored in 2009; the new back-lit screen crowning the
roof apartment elegantly conceals the newly added cooling plant/photo Jannes Linders.
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it is easy to simply say that they were badly designed, and use that as an excuse to replace
them.

The sheer quantity of buildings built in the industrial era presented a further challenge.
More buildings by far were constructed during the twentieth century than during all preceding
ages taken together. Many of the older heritage buildings could be maintained as museums or
tourist attractions. The potentially high number of listed twentieth-century buildings made
this approach unfeasible and implied that finding economically viable uses for them was
the only way to lend them a second lease of life and safeguard their futures (Figure 1).

As a result, the preservation of significant buildings and neighbourhoods as cultural
assets is a demanding economic and physical problem. The continued life of both
iconic and ordinary buildings depends upon the shared recognition of their cultural
and social value, as well as upon their continuing economic viability.

These concerns led in 1990 to the founding of the International Working party for the
Documentation and Conservation of Buildings, Sites and Neighbourhoods of the Modern
Movement, better known by the acronym DOCOMOMO International, now the leading
professional and interdisciplinary forum for debate and exchange of knowledge on the
conservation of Modern Movement buildings.3 The international status of the organi-
zation reflects the international character of the Modern Movement.

Although labelled ‘the International Style’ in the Anglo-Saxon world, architects around the
world interpreted the Modern Movement’s social, technological and aesthetic ideals in par-
ticular ways that connected with local cultures. Also, it appears impossible to establish a clear-
cut ‘Modern’ period that would apply internationally. For example, while Europeans initially
focused on the 1920–30s, modernism was celebrated in Brazil only some 30 years later.

Rather than style, DOCOMOMO values the innovative character of Modern Move-
ment buildings according to their social, technical and aesthetical dimensions: the three
dimensions of modernity.4

DOCOMOMO’s main goals were first established at its founding conference. The
resulting ‘Eindhoven Statement’ was then updated at the 2014 International Conference
in Seoul, South Korea, to reflect the widening in scope towards sustainability and adaptive
re-use more explicitly.

The DOCOMOMO goals are:

(1) To bring the significance of the architecture of the ModernMovement to the attention
of the public, the authorities, the professions and the educational community.

(2) To identify and promote the surveying of the works of the Modern Movement.
(3) To promote the conservation and (re)use of buildings and sites of the Modern

Movement.
(4) To oppose destruction and disfigurement of significant works.
(5) To foster and disseminate the development of appropriate techniques and methods of

conservation and adaptive (re)use.
(6) To attract funding for documentation, conservation and (re)use
(7) To explore and develop new ideas for the future of a sustainable built environment

based on the past experiences of the Modern Movement.

After its second meeting at the legendary Bauhaus in Dessau, DOCOMOMO agreed
with ICOMOS to provide recommendations on the inclusion of Modern Movement
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heritage in the UNESCO World Heritage List.5 Today ICOMOS also has its own Scien-
tific Committee on twentieth-century Heritage, which looks at a broader body of works
than just the Modern Movement and is concentrated on the organization’s particular
field of operations: for example their consultancies to UNESCO over the World Heri-
tage List. Although the Bauhaus was added to the list long before that, in 1996, the
number of listed Modern Movement sites has grown to approximately 25 sites, inclu-
ding in 2014 the Van Nelle Factory in Rotterdam of 1928–31 that is discussed in
detail later in this paper. Other recent additions include a number of buildings by Le
Corbusier, while the nomination of a selection of key works by Frank Lloyd Wright
is now pending.

In most of the long-standing member countries, such ‘iconic’ Modern buildings
are increasingly protected by law. As a result, the focus of concern shifted towards
the conservation of more everyday Modern buildings, many of which are cor-
porate or commercial, school buildings, or large-scale social housing blocks and
estates.

The early conservation and restoration projects of the 1980s and 90s mostly dealt with
noted buildings of the Modern Movement. The approach taken was largely based on trial
and error, and helped develop approaches to conservation of other Modern buildings
(including those). For example, the work our practice undertook on the ‘Zonnestraal’
Sanatorium and its contemporary Van Nelle Factory of 1928, both in the Netherlands,
provide options that can be applied successfully to buildings of less historic importance,
allowing them to be adapted for sustained use without serious loss of significance
(Figures 2 and 3).

Figure 2. The Main Building of Sanatorium ‘Zonnestraal’ shortly after completion in 1928/photo
unknown – International Institute for Social History.

JOURNAL OF ARCHITECTURAL CONSERVATION 65



2. Lessons from the conservation of ‘iconic’ buildings

Like many buildings of the Modern Movement both the ‘Zonnestraal’ Sanatorium and the
Van Nelle Factory were constructed as light as possible, with a minimum use of materials,
which are therefore pushed to their structural limits. Jan Duiker, one of the architects of
‘Zonnestraal’ and a main spokesman of the Modern Movement in the Netherlands, called
this ‘spiritual economy’, writing in 1932 that it ‘leads to the ultimate construction, depen-
ding on the applied material, and develops towards the immaterial, the spiritual’.6 In their
search for optimal constructions, Modern Movement architects designed buildings that
were extremely sensitive in terms of building physics, wherein lies the origin of many
of early modern architecture’s technical shortcomings.7

In both ‘Zonnestraal’ and the Van Nelle Factory, too, a rigorous distinction was made
between load-bearing structures and light infills. This gave maximum functional flexi-
bility and transparency of the facades, and allowed daylight and fresh air to enter wher-
ever needed. Prefabrication for building components enabled fast construction, and was
intended to allow for adaptation to respond to functional change, and easy replacement
of deteriorated parts in the future.

3. ‘Zonnestraal’ Sanatorium

The Sanatorium ‘Zonnestraal’ (sunray) in Hilversum was built for the Diamond Workers
Union of Amsterdam and hence, resources were scarce. Based on a solid belief in Science

Figure 3. The Van Nelle Factory as seen from the entrance in 1930/photo Evert van Ojen – Gemeente
Archief Rotterdam.
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and Progress, the sanatorium buildings were designed in the conviction that tuberculosis
would be exterminated within 30 years (Figure 4).

Duiker cleverly matched user requirements and the 30-year functional life expectancy
with the limited budget, creating structures of breath-taking beauty and great fragility at
the same time.8 He decided to make each building of the complex highly specific, saving
money by tailoring around the initial functional program. Nothing was spent on excess
durability of materials.

The buildings feature extremely light reinforced-concrete loadbearing frames. Though
aimed at industrial mass production and the dry assembly of prefabricated building com-
ponents, most secondary constructions still involved hand-made prototypes, with all the
related problems. Whereas galvanized steel-framed window casings were readily available
at the time, Duiker opted for cheaper non-galvanized steel for the window frames in view
of the limited life-expectancy and the tight budget. Patients were engaged in painting the
steelwork regularly as part of their labour therapy (Figures 5 and 6).

The 1928 Main Building incorporated a prototype curtain wall, consisting of steel posts
that ran between the floors, with prefabricated steel framed window units mounted against
them – without any tolerance. The 25 mm window profiles chosen proved too shallow,
rendering the wide top-hung casements unstable, and glass breakage was already occur-
ring during construction. Duiker improved on his design three years later, when
another patients’ pavilion was built. Shortcomings were countered by using a stronger
40 mm profile series, introducing smaller, side-hung casements, and placing independent
window casings between the posts with sufficient tolerance, much more in line with con-
temporary façade construction practice. These changes in design, within just three years,

Figure 4. Aerial view of the Sanatorium ‘Zonnestraal’ after the second patient’s pavilion was added in
1931/Aviodome Aerial Photography.
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illustrate why the sanatorium is a unique witness to the rapid developments in building
technology in the second half of the 1920s.

In 1957, just before they reached their original expected lifespan of 30 years, the buil-
dings at ‘Zonnestraal’ were transformed into a general hospital, requiring the tailor-made
floorplans to be completely rearranged. Then, in the mid-1970s, the curtain walls were
replaced by double-glazed aluminium units to respond the global energy crisis.

The sanatorium complex was listed in 1980,9 and the hospital moved out in the early
1990s. The second patient’s pavilion was left obsolete, and partly collapsed in 2001
(Figures 7 and 8).

4. Van Nelle Factory

If at ‘Zonnestraal’ dealing with the new phenomenon of a short-lived functional program
was countered by designing a tailor-made building with short-lived technologies, for the

Figure 5. Mock-up of the façade construction of ‘Zonnestraal’ in 1927, showing the positioning of the
metal studs and the first tests to create a spandrel from plastered metal lath. Steel framed window units
were to be mounted later above the spandrel ‘panels’/photo Jan Piet Kloos –Wessel de Jonge Architects.
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Van Nelle Factory in Rotterdam the architects Brinkman and Van der Vlugt used a reverse
strategy, somewhat along the lines of the ‘long life – loose fit’ philosophy used when
designing sustainable buildings today.10 Understanding that factory operations require
frequent changes of production lines, they provided large quantities of generic space
that could be easily rearranged or adapted. Since the design of factory halls was based
on the manageability of change, they envisaged a long functional lifespan for the structure,
and therefore invested in high-quality and durable technical solutions, creating buildings
with a long technical life expectancy.

The aim was to create a modern and transparent working environment in the green,
modelled after the American ‘daylight factory’. This explains the shallowness of the buil-
ding volumes with a depth of just 19 m, and the linear layout of the floor scheme that was
enclosed by large glass frontages. The factories feature mushroom columns and beamless
concrete floors to optimize daylight, and American sunshades made of aluminium-
painted wooden slats controlled solar gain. Static moments were reduced by placing the
columns off the floor perimeter, which also allowed the curtain wall to run smoothly
and uninterrupted over the full height of the building (Figures 9–11).

In 1998, the 60,000 m2 of buildings were acquired by a property developer to create the
‘Van Nelle Design Factory’, aimed at the emerging market of digital design. The target

Figure 6. After the removal of all later additions and alterations, this was all that was left of the original
substance of the sanatorium’s Main Building. The upper corner shows the first test for the new glazing/
photo Wessel de Jonge Architects.
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Figure 7. The second patient’s pavilion of ‘Zonnestraal’ in the 1930s/photo unknown – International
Institute for Social History.

Figure 8. The second patient’s pavilion in 2008 after the roof had collapsed/photo Rudolf Wielinga.
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tenant groups were businesses operating in ICT, new media, architecture and design, and
over the years since the development was completed more than 100 small- and medium-
sized companies have been based in the building.

5. Conserving the icons

5.1. ‘Zonnestraal’

In 1993 we were given the task of rehabilitating the Main Building at ‘Zonnestraal’:11 that
is, to conserve and prepare for a new use a structure that was originally intended to be
transitory. The preservation of such buildings poses great challenges not just in material
terms, but also conceptually.

This expensive project was largely funded by the Cultural Heritage Agency of the
Netherlands to provide a reference for the conservation of Modern buildings generally,
and to serve as a test case for particular preservation technologies.

The new functional program involved a health care and conference centre. Rather than
use the adjusted layout of the hospital, we took the original floorplan and managed to fit
into this most of the required spaces and amenities, allowing the original floorplan to be
largely reconstructed. Further works involved the repair of the concrete structural frame
and a few partitions, and the salvage of parts of one original façade (Figures 12, 13, 14, 16
and 19).

For the missing sections, we decided to redesign the façade into a series of individual
casements, fixed against the vertical posts with a tolerance of 3 mm between them. The
joints do slightly show, and indicate which sections of the facade have been replaced
(Figures 15, 17, 18 and 20).

Figure 9. An aerial view of the Van Nelle Factory complex from the 1950s/photo KLM Aerocarto –
Gemeente Achief Rotterdam.
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The shallow 25 mm profiles of the original casements could not hold double glazed
Insulating Glass Units (IGUs), and the original stability problems had to be avoided, so
replacement units were made with slightly heavier 32 mm profiles: very similar to the
‘improved version’ that Duiker used himself for the second patients’ pavilion in 1931,
although we kept the fixing detail more in line with the 1928 solution. It was possible
to accommodate IGUs of 11 mm thick in the new window units, and the increased
depth of the steel profiles allowed for putty framing similar to that found in the original
single-glazed section of the facade (Figures 15 and 18).

As ‘Zonnestraal’ predates the invention of float glass we wanted the glazing to show
similar distortions as the ‘window glass’ that was originally specified (Figure 19).
Common glazing in the 1920s was also colourless, in contrast to the green hue of standard
glass today. For the workrooms of the health care centre we decided to use custom-made
IGUs, with outside panes of completely colourless drawn sheet glass (imported from
Lithuania12), and inside panes of ‘low iron’ (colourless) Starphire float glass (imported

Figure 10. Original section drawing of the Van Nelle Factory showing the mushroom columns off the
floor perimeter, which allows the curtain wall to run uninterruptedly over the full height of the buil-
ding/drawing Brinkman & Van der Vlugt Architects – Gemeente Achief Rotterdam.
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from the US). Joining the warped drawn glass to the float glass was made possible by deve-
lopments in UV-proof adhesive technology. To make the double-glazing even less visible,
we specified a neutral grey U-PVC spacer. This bespoke system was even awarded a full
manufacturer’s guarantee. This product development could never have taken place
within the constraints of time and budget in a normal building project, but was
pursued here as a test case.

Since the original window profiles could not accommodate IGUs the retained part of
the original façade was again single-glazed and could be moved to an area where
thermal insulation was less critical: a section adjacent to a hallway (Figure 16). The
glazed corners and particularly the cross shape of the main hall allows viewers to look
through multiple layers of glazing, so the issue of glass colour was particularly important

Figure 11. Period photograph of the prototypical curtain wall at the Van Nelle Factory/photo unknown
– Gemeente Achief Rotterdam.
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in those areas. We therefore chose to install colourless single glazing in all spaces that do
not require careful climate control, including all circulation hallways and stairwells,
corner rooms and the main hall on the upper floor. By using the same drawn sheet
glass as the outer pane of the adjacent IGUs, and combined with a colourless inside
pane, the differences between single and double glazing is reduced to an absolute
minimum (Figure 20).

Most lost features – such as the steel window casements for the replacement facades, the
drawn sheet glass, plastered partitions and finishes like linoleum and terrazzo floorings –
were carefully reconstructed (again at substantial cost) (Figure 21).

Since Duiker was designing light, open plan buildings for a Dutch climate, the climate-
control systems were of great importance to the original design. We reconstructed the
most essential elements of the original services, such as the tubular heating radiators in
public areas like the hallways and the main hall upstairs. The original steam system was
already lost, however, and the radiators are now heated by hot water resulting in a
lower thermal emission. Additional floor heating was therefore added for the main hall,
and can be switched to cold water in the summer. The reconstructed podium doubles

Figure 12. Original floor plan of the Main Building of Sanatorium ‘Zonnestraal’/drawing Duiker & Bijvoet
Architects – Het Nieuwe Instituut.
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as a ventilation duct, allowing cold air to the central part of the hall for additional cooling
when the hall is divided up (Figure 22).

Despite all these improvements to glazing and services, it was obvious from the start
that the modern requirements for indoor conditions could never be met; at least not
without totally destroying the very features that make ‘Zonnestraal’ significant. Thus,
the approach was instead to look for a new and appropriate function for the building
that could be successful with less demanding climate conditions.

Matching form and function is reminiscent of Duiker’s efforts when designing the
buildings almost 90 years ago, but Louis Sullivan’s credo ‘form follows function’ now
had to be reversed: the function needed to follow the form; and in this case the Main Buil-
ding became a health care centre for out-patients, with conference facilities on the upper
floor. This is one of the most important lessons to be drawn from the conservation of
‘Zonnestraal’ (Figures 23 and 24).

Figure 13. New floor plan of the sanatorium’s Main Building. Most of the original layout had been lost
but could be restored on the basis of careful research/drawing Wessel de Jonge Architects.
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5.2. Van Nelle Factory

In contrast to the ‘tailor-made’ approach in the original design of ‘Zonnestraal’, the
‘generic’ approach of the Van Nelle architects allowed for a conservation strategy that
was more conceptual in nature, and again aimed at the manageability of change rather
than preserving the material aspects of the building.13

Figure 14. ‘Zonnestraal’ façade 1928, horizontal section: (1) Partition of plastered metal lath; (2) INP 8
steel post, cc’s 1500 mm; (3) Concrete enamel laid to falls; (4) Single drawn glass; (5) Steel window
frame 25 mm; and (6) Steel drip rail/drawing Wessel de Jonge Architects.

Figure 15. ‘Zonnestraal’ façade 1928, vertical section: (1) INP 8 steel post, cc’s 1500 mm (2) Single
drawn sheet glass (3) Steel window frame 25 mm (4) Tubular radiator of steam heating system (5)
Back and front plastered metal mesh (6) Mineral plaster (7) Concrete enamel (8) Non-ventilated
cavity wall/drawing Wessel de Jonge Architects.
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Figure 16. One of the underpasses through the Main Building after restoration. The right-hand façade
is assembled from salvaged window casings featuring the original 25 mm steel frames and single
drawn sheet glass/photo: Michel Kievits – Sybolt Voeten.

Figure 17. ‘Zonnestraal’ façade 2003, horizontal section: (1) Partition of lightweight brick masonry; (2)
Mineral plaster; (3) New INP 8 steel post, cc’s 1500 mm; (4) New concrete enamel laid to falls; (5) Steel
condensation gutter; (6) Bespoke insulation glazing units 11 mm; (7) New steel window frame 32 mm;
(8) PVC spacer; (9) Coloured sealant; (10) Sealant joint 3 mm on back-up strip; and (11) Single drawn
sheet glass 5 mm, in corner rooms/drawing Wessel de Jonge Architects.
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The authentic skin of the Van Nelle buildings is characterized by an absence of material,
rather than its presence. This makes it is almost impossible to change or add without dis-
turbing the essence of the existing materialization. Therefore, we developed a strategy of
adding a secondary internal façade that allowed the essential characteristics of the buildings’
envelope to be respected. Since the heat-retention requirements for the main façade could be

Figure 18. ‘Zonnestraal’ façade 2003, vertical section: (1) New INP 8 steel post, cc’s 1500 mm; (2)
Bespoke insulation glazing units 11 mm; (3) New steel window frame 32 mm; (4) Steel condensation
gutter; (5) Precompressed strip; (6) DPC membrane; (7) Steel Z-40 drip rail; (8) Hardwood subframe;
(9) Thermal insulation, Rc = 2.0 m2/W; (10) Lightweight brick masonry; (11) Mineral plaster; (12) New
concrete enamel laid to falls; and (13) Replicated tubular heating radiator (hot water system)/
drawing Wessel de Jonge Architects.

Figure 19. Detail of the drawn single glass at one of the corners of the Main Building after restoration
in 2003/photo Taco Hermans – Rijksdienst voor het Cultureel Erfgoed.
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Figure 20. Looking through the drawn glass into the main hall on the first floor, featuring tubular
radiators, light fixtures and linoleum flooring that were remanufactured for the restoration/photo
Jannes Linders.

Figure 21. Main hall at ‘Zonnestraal’. The reconstructed podium doubles as a ventilation duct allowing
cold air to reach the central part of the hall/photo: Michel Kievits – Sybolt Voeten.
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transferred to the secondary glazing system, the original outer wall was turned into a simple
wind and rain screen that also effectively shields off the sound of the nearby railroad.

The impact of this intervention on the exterior view of the building had to be carefully
orchestrated, up to and including the effects of new light fixtures. The original curtain wall
was carefully kept intact by large-scale refurbishment, including repairing breakages with
drawn sheet glass (as still used in green house construction) (Figures 25–27).

On the shadow side of the building, the secondary glazing was set far enough back from
the original facade to give space for circulation corridors – a space that was required by the
program in any case. On the sunlit side, the secondary glazing sits between the columns:
this corresponds to the position of the original sunshades, and creates a climate-regulating
‘green house’wall. Natural air supply is allowed in through automated windows. Solar gain
is captured between the glazing, as is the noise from the nearby railway.

New partitions, made of custom-designed aluminium profiles, were designed to main-
tain the transparency of the building. Those parallel to the façades are fitted with various
types of glass. Partitions between the rented units were kept transparent above door
height, and never touch the original facade. By leaving the ceilings and characteristic
mushroom-shaped column heads untouched, the original spatial qualities of the building
can still be appreciated.

As in the original building, all main ventilation (exhaust) ducts, piping, power and data
systems are accommodated in the zone between the columns and the façade, and further
distributed through the 100 mm thick lightweight concrete topping on the reinforced con-
crete floor slabs.

Figure 22. The restored entrance lobby with remade ‘expensive’ linoleum where it was intended to
reduce the noise of footsteps and cement plinths along the walls, originally to save budget; during
restoration the cement plinths had to be remade by hand at high cost/photo Jannes Linders.
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Figure 24. The restored Main Building of ‘Zonnestraal’ – a representation of the original idea and
design intent, rather than original materials/photo Michel Kievits – Sybolt Voeten.

Figure 23. The Main Building of Sanatorium ‘Zonnestraal’ after completion in 1928/photo unknown –
Het Nieuwe Instituut.
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Figure 26. A view inside the double-skin façade at the eastern side, where the cavity doubles as a cor-
ridor that was planned for proper circulation anyway/photo Fas Keuzenkamp.

Figure 25. Section of the Van Nelle Factory showing the new secondary skins in the facade and the new
service systems for electricity, heating and cooling (top), ventilation (middle) and ceiling design (bottom):
(1) Secondary glazing: partition along circulation corridor; (2) Secondary glazing: climate wall; (3) Automated
sunblinds; (4) Retained sprinkler system; (5) Radiator or fan-coil unit; (6) Floor hub for power anddata systems;
(7) Ducts for ventilation and cabling in floor topping; (8) Optional acoustic panel; (9) Light fixture; (10) Natural
air-supply in summer: through manually operated windows, via the corridor and acoustically muffled venti-
lation grills in the secondary glazing; (11) Natural air-supply in winter: through automatically operated
windows, via the climate-regulating double façade and acoustically muffled ventilation grills in the raised
floor of the ‘green house’ wall; (12) Ventilation exhaust via the ceiling and flat ducts in the floor topping;
and (13) Ventilation exhaust duct to the mains installation on the roof/drawing Wessel de Jonge Architects.
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The built-in exhaust ducts create an under-pressure in the workspaces located on the
floor below, which causes fresh air to infiltrate in through the double façade construction
and to enter the workspaces through acoustic inlets in the secondary glazing. Ventilation
air is first heated or cooled by use of fan-coil units before reaching inhabited spaces.
The design of this system meant that no supply ducts were required. Rather than
locating ventilation grates in the historic façade of the factory, we had the air infiltration
around the poorly locking windows measured. This showed that the amount of air
infiltrating the façade naturally was sufficient to serve our purpose. This is a variation
on the ‘function follows form’ theme, making use of what is offered by the existing buil-
ding (Figures 28–30).

Figure 27. A view inside the ‘green house’ wall at the western side, where solar heat gains are used in
wintertime to pre-heat ventilation air before entering the workspaces/photo Fas Keuzenkamp.
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Figure 28. The interior of the Van Nelle Factory in the late 1920s, featuring novel light fixtures and a
conveyor system/photo Jan Kamman – Gemeente Archief Rotterdam.

Figure 29. A similar factory hall abandoned in the late 1990s, awaiting restoration and a new use/photo
Wessel de Jonge Architects.
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6. Lessons learnt

In both these cases of conserving an ‘iconic’ Modern building, key to the conservation
process was developing a complete understanding of the original design approach.

Examining the obvious differences between both projects, it is clear that contrasting
visions during the 1920s of how to best respond to short-lived functional programs pro-
duced buildings with great differences regarding suitability for adaptive re-use.

A tailor-made building like the sanatorium may not be easily adaptable to functional
change, and is likely to have a short functional life expectancy, while the generic factory
floors could be relatively easily adapted to a new use.

Even within the Modern Movement, various architectural concepts led to principal
differences between buildings, and that in turn must lead to different approaches when
planning their preservation. It is therefore vital to comprehensively study the conceptual
background of a building – as well as its material aspects – before making decisions about
redesign or restoration design.

When speaking about an architecture that pursued industrial building methods and
machine-made components, with many short-lived building materials, it is sometimes
argued that the materials themselves are not essential to the conservation. The restoration
of ‘Zonnestraal’ teaches us that this convenient argument can easily be false. In Duiker’s
works the exposed constructions themselves are vital to the original concept. Even if some
of his technological innovations failed, we must be aware that these and other experiments
of Modern engineers and architects have historic significance of their own. The material

Figure 30. After conversion into the Van Nelle Design Factory since 2001, the factory halls today
accommodate design studios and offices. To the right, the double-skinned ‘green house’ wall/photo:
Michel Kievits – Sybolt Voeten.
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truthfulness of the restored building helps us to understand what may appear to us as the
anachronisms of the era.

7. Conservation of the ‘everyday’

Many of the ideas and findings first developed during the pioneering years of conservation
of iconic Modern architecture have since been improved, and are now available to assist us
in our efforts for the preservation of less significant buildings.

In Europe, the economic crisis and the fundamental decrease in the use of office space
in our digitized world have led to high vacancy rate in commercial buildings dating from
the 1950s to 1970s. For these buildings, a new functional use needs to be found. Key to
their preservation and continued use is sustainable climate control, which is inseparably
linked to the repair and upgrading of the ‘light’ façades that are emblematic of many.

8. GAK building

TheGAKbuilding inAmsterdamwas a symbol ofDutch post-war social democracy: the cen-
tralized social security administration office, designed by Ben Merkelbach between 1957 and
1960.14 The layout of the 40,000 m2 building centres around a circulation core, which gives
access to the work floors in both wings. As the first building in the country to be fully air-con-
ditioned, it featured heat-absorbing dark green fixed double glazing (Figure 31).

Nicknamed ‘the aquarium’, it was never a very popular building, and from 2005 it stood
vacant, in a neighbourhood that was under great social pressure. Eventually a shared com-
mitment was established between a commercial property developer and a local social
housing corporation. Many different scenarios were considered, including a hotel and a

Figure 31. The GAK building in Amsterdam (Ben Merkelbach, Piet Elling, Alexander Bodon 1960) after it
was abandoned in 2005/photo Theo van Leur.
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school,15 but it was finally decided to convert the structure into small studio apartments
for young professionals, of the type that are scarce in Amsterdam (Figure 32).

It was inevitable that – since the steel reinforcements between the floor-to-floor com-
ponents were corroding – the original aluminium curtain wall would need to be replaced.
On the other hand, protection of the building under municipal rule was pending, and its
architectural character had to be retained. Therefore, redesigning the façade in order to
meet housing requirements while respecting the architecture historical value of the buil-
ding was one of the main jobs. The profiles and proportions of the newly designed
façade divert only occasionally and by 2–3 mm at the most.

Although the primary façade, which faced a park, could be fitted with operable windows
(which are required for through-ventilation of the studios), on the opposite side the building
abuts a very busy highway, prohibiting operable windows because of noise and air pollution.

In close coordination with the Amsterdam Building Inspectorate, we developed a
solution based on our experiences with the Van Nelle Factory. By introducing a ‘green
house’ wall we could effectively shield off the sound of the highway (Figures 33 and 34).

In order to make the normal ventilation independent from operable windows the
studios rely on a balanced ventilation system connected to heat exchangers and an
aquifer thermal energy storage system. As the flats are rather small they are fitted with
underfloor heating and cooling so as to avoid space to be taken up by radiators.

The sound-proofed ‘green house’ is highly ventilated with filtered outside air, simulating
the outdoors, which allows the secondary glazing to have double sliding doors that can be
opened and let occupants enter their tiny private ‘conservatory’. This, coupling with the new
windows in the primary façade, allows as well for the required through-ventilation.
Although occupants do not rely on the operable windows for fresh air, the fact that they

Figure 32. Typical floor plan of the GAK building after conversion into housing units. The studios on the
top side feature a ‘green house’ façade to shield off the sound and pollution of the highway/drawing
Wessel de Jonge Architects.
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may choose to open a window themselves is an important factor in their appreciation of the
inside climate control and comfort.

The opening windows in the primary façade were designed as windows within the original
configuration of the façade, so as not to spoil the proportions of the minimalist structure. The
proportioning of the rails was such that the sill of the new windows would be too low to
comply with safety regulations, but additional security rails would have had an adverse
effect on the clear-cut design of the façade. Since the vents on the higher floors also had
to comply with strict demands regarding high winds, we resolved all these issues by designing
telescopic windows that could be opened to a maximum of 100 mm (Figures 34–36).

Figure 33. Section through the ‘green house’wall of the GAK building, with concealed ventilation inlets at
the lower end of the spandrel panel: (1) Insulation glazing unit; (2) Thermally insulated ventilation unit; (3)
Thermally insulated ventilation system; (4) Aluminum façade panel with a cavity as an air inlet; (5) Existing
steel members; (6) Air inlet/exhaust; (7) Optional sun screens; (8) Sound absorbing ceiling; (9) Aluminium
sliding doors; (10) Floor topping with underfloor heating/cooling; (11) Existing precast concrete coffered
floor elements; (12) Existing steel construction, fire proofed with gypsum board; and (13) Suspended
sound proof ceiling panels/drawing Wessel de Jonge Architects.
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Figure 34. Floor plan of the ‘green house’ wall of the GAK building: (1) Existing steel construction, fire
proofed with gypsum board; (2) Thermally insulated ventilation unit; (3) Zone for optional sun screens;
(4) Sound and fire-proof partition; (5) Telescopic window; (6) Aluminium sliding doors; (7) Insulation
glazing unit with green ‘Parsol’ outside pane; and (8) Aluminium curtain wall system/drawing
Wessel de Jonge Architects.

Figure 35.Mock-up of various types of replacement glazing for the GAK building; the original curtain wall
in the background still features the original dark green double glazing/photo Wessel de Jonge Architects.
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Figure 36. Close up of the redesigned new façade of the GAK building after replacement around 2015,
featuring operable windows that project outward horizontally/photo Luuk Kramer.

Figure 37. The GAK building in Amsterdam in 2015, after its transformation into housing for young
professionals/photo Luuk Kramer.
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With the help of the glass industry, we found that the original ‘Parsol’ green glass was
still made, and could be assembled into gas-filled IGUs. The gas filling produces thermal
stresses in the outer pane, so one cost of this approach was that the IGUs needed to be
certified to obtain a full 10-year guarantee, which appeared to be quite a time-consuming
effort.

By learning from the Van Nelle Factory project, we managed to convert the green
‘aquarium’ into a sustainable ‘green house’; and the new flat owners have been quite
happy with the results (Figure 37).

9. HUF building

Lessons learned from ‘Zonnestraal’ have been successfully applied to some of our com-
mercial projects. A notable example is the preservation of the HUF building in Rotterdam,
designed in 1953 by Van den Broek and Bakema. This small office block features a very
elegant steel-and-glass curtain wall and once housed the US Consulate, with retail units
on the lower two levels (Figure 38).

Figure 38. The HUF building in its original state around 1953/photo unknown - Gemeente Archief
Rotterdam.
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Right from the start tenants applied all possible means to block out direct sunlight.
Period photographs show how most of the windows were almost instantly covered by
horizontal blinds, or blacked out with tin foil and even wrapping paper, while ventilators
were randomly integrated into the façade. Given the limited surface area of each floor and
the fully glazed facades enclosing them, excessive overheating due to solar energy gain was
indeed inevitable (Figure 39).

Reverting to the original transparency of the façades would have required the installa-
tion of extensive air conditioning systems. It would have been difficult to fit these into this
minimalist and transparent structure and would also have contradicted our ambition to
redevelop the building in a sustainable way. Two other options remained: installing
new glazing with a very strong sun-reflective coating, or opting for exterior sunscreens
that would allow for the use of neutral clear glass. The use of sun-reflective glazing was
seen as being in conflict with the heritage values of the building, but the same could be
said for the proposal to use awnings that did not belong to the original state of the
building.

We kept pondering how such competent and experienced architects could have made
such an evident design error in the first place – until a second survey of the archives pro-
duced an original perspective drawing featuring external sunscreens. These were initially dis-
regarded as a detail that might have been added just to dress up the image, but finding
ourselves tangled up in the climate control problem we now read this drawing in another
way. On-site inspection of the façade brought to light that the posts had indeed all been pro-
vided with holes and fixing points for the awnings. Although they were never installed, the
sunscreens were apparently part of the original design. Integrating these findings into the
(re-)design process, we decided to have similar awnings installed. This option was seen
by all parties as the best solution, both with regards to the heritage values and to the interests
of the client (Figures 40 and 41).

Using the same technology as at ‘Zonnestraal’, thin IGUs were produced employing
clear float glass and fitted into the original steel 35–40 mm frames of the curtain wall
that was carefully repaired.16 For the spandrel, which was not protected by the awnings,
a slightly sun-reflective outer glass panel was assembled with an inside panel of patterned
glass that mimicked the original wired-glass panel (Figure 44).

Figure 39. By lack of exterior sun screens tenants soon covered the windows to block out direct sun-
light and added ventilators in order to avoid excessive overheating of the interior spaces of the HUF
building/photo unknown – Gemeente Archief Rotterdam.
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Although visually successful, this new spandrel construction could not comply with
current safety regulations. For the HUF building, the practical solution was to adapt the
original perimeter steel radiators: raised by about 100 mm, these tested successfully as

Figure 40. Additional research in the archives produced this original perspective drawing of the HUF
building featuring awnings to block out the sun, that were however never made/drawing Van den
Broek & Bakema Architects – Het Nieuwe Instituut.

Figure 41. The HUF building restored in 2009; the newly installed awnings allow for the use of clear
insulated glazing units instead of sun reflective glass panels/photo Jannes Linders.

JOURNAL OF ARCHITECTURAL CONSERVATION 93



safety rails, allowing the building to obtain all the necessary permissions for occupancy
(Figure 1).

The case in point may serve as another illustration of our strategy to make use of what a
building uniquely has to offer. With imagination, one can use the special (original) fea-
tures of a building to the advantage of the project. Original characteristics and features
are not necessarily always a difficulty to be overcome!

Figure 42. The retained steel-and-glass curtain wall of the HUF building before conservation and repair
works were implemented. The original spandrel panels are made of wired glass with a brownish hue/
photo Wessel de Jonge Architects.

Figure 43. Before the conservation and adaptive re-use project was implemented the upper floors of
the HUF building stood vacant for many years, since letting out the stores was sufficiently profitable/
photo Wessel de Jonge Architects.
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10. Cygnus Gymnasium

Ben Ingwersen’s 1956 design for the ‘Patrimonium’ Technical School in Amsterdam has
obviously been inspired by Le Corbusier’s Unité d’habitation of 1952 in Marseille.17 An
exposed concrete ‘chassis’ is supported by pilotis cast in situ, with pre-cast components
for the upper floors. Apart from the large wooden sliding windows, which were the orig-
inal means of ventilation, all the original glazing was single glass, set straight into narrow
concrete rebates (Figure 45).

The high-density precast elements were mechanically compacted according to the
‘Schokbeton’ technology, a Dutch innovation from the late 1930s that was widely used
internationally by noted architects in the US including Philip Johnson, SOM, Marcel
Breuer and notably John M. Johansen in his 1964 design of the US Embassy in Dublin.

The building had been designed as a built text book for the young students. By using
natural exposed materials (concrete, wood, metal), showing how building components

Figure 44. Mock-up for the thermally insulated spandrel panels for the HUF building featuring an
outside glass pane with a 10 × 10 mm pattern to mimic the original wired glass/photo Wessel de
Jonge Architects.
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are fixed together (wooden partitions that were bolted into the concrete columns) and fea-
turing exposed systems (electricity cabling) the building explains to the construction
workers-to-be how buildings are put together. Unfortunately, around the late 1990s, all
the exposed concrete work in the interior was painted mint green, with peach-coloured
walls.

Figure 45. An overview of the Technical School Patrimonium after restoration in 2013, showing the
restored sectional doors of the former car mechanics workshop/photo Raoul Suermondt Den Haag.

Figure 46. A typical floor plan of the school building in use as a grammar school today/drawing Wessel
de Jonge Architects.

96 W. DE JONGE



In 2010, it was proposed that the Cygnus Gymnasium, a grammar school, be accom-
modated in the building (Figure 46). As the new school board recognized the educational
value of the original materialization we were asked to have all the later paints removed,
which appeared possible only at high cost.

Figure 47. The Patrimonium School originally featured single glass set straight into concrete rebates
(top). For the restoration a detail was developed with a aluminium profile to receive the IGUs (middle)
but the supplier proposed to glue the glazing straight into the concrete rebates (bottom)/drawing
Wessel de Jonge Architects.
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The integrated restoration and adaptive re-use project included the architecturally
respectful repair of exposed concrete and the removal of later paints, new glazing to
replace the single glass-in-concrete, functional adaptation to the new uses of the space,
and introduction of a ventilation system and improved climate control.18

The first step was to deal with ventilation issues. As traffic noise and pollution had
increased dramatically since the building was constructed, the sliding windows were no
longer used, and this often resulted in alarming CO2-levels inside. An ordinary mechanical
ventilation system would have required substantial ductwork running through the trans-
parent building, so the introduction of a balanced ventilation system was inevitable. By
using the circulation corridors and stairwells as a return channel, however, the amount
of ducting could be reduced by half. This is a strategy that we have successfully used
for several other school buildings, among them the 1934 Open Air School by Jan
Duiker in Amsterdam. It can easily be connected to heat exchangers and thermal
energy storage systems.

Given the critical visual importance of the exposed concrete on both the interior and
exterior of the building, the opportunities for upgrading the facade were very limited,
aside from improving the glazing. It was thought that the original detail of single glass
set straight into the narrow rebates could not be adapted for IGUs, since any irregularity

Figure 48. The former wood workshop in the Patrimonium School around 1956; the ventilation of the
class rooms relied on operable windows/photo Ad Windig – Maria Austria Instituut.
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Figure 49. A similar space in use today as a ‘science lab’ for the teaching and research of physics in
2016; the new ventilation supply ducts run along the ceilings/photo Raoul Suermondt.

Figure 50. The entrance canopy of the Patrimonium Technical School (Ben Ingwersen 1956) after the
conservation and adaptive re-use project in 2013. Much efforts were made to regain the natural
character of the original building materials/photo Raoul Suermondt.
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of the rebate would present a hazard to the glazing units; therefore, in the first instance we
developed an aluminium profile that would smoothly receive the glazing instead. In the
event, the IGU supplier became interested in the problem, and unexpectedly came up
with the proposal for the glazing to be glued straight into the concrete rebates after all,
including a full suppliers’ guarantee (Figures 47 and 48).

Key to the success of the building is, however, an effective new functional program,
which has seen the former joinery and metalwork workshops transformed into edu-
cational laboratories for chemistry and physics, the original forge on the ground floor
becoming a fitness club, and the former car repair shop transformed into the school res-
taurant (making good use of the overhead garage doors to access an outdoor street
terrace).

Works were completed in April 2013, and in June 2014, the project was awarded the
Golden Phoenix, the National Prize for adaptive reuse in the Netherlands (Figures 49
and 50).

11. Conclusion

11.1. Options for upgrading light facades

Although it is not unusual to improve the thermal characteristics of early curtain-wall buil-
dings by adding secondary glazing to the exterior, this completely changes the appearance of
the building. This approach is therefore generally unsuitable for listed buildings, except in
those cases where the original façade is both fragile and significant, and needs careful
protection.

A second approach is to upgrade the historic façade itself, as with the Sanatorium ‘Zon-
nestraal’, the HUF building and the Cygnus Gymnasium. This approach can prove chal-
lenging and expensive, and it can have adverse effects on the historic fabric.

The Van Nelle Factory and the GAK building are both examples of a third approach:
upgrading by adding a wall of secondary glazing on the interior instead. This works well
for façades that are very light, for instance fully glazed curtain walls, although it does
require the building to be sufficiently large. As shown in the cases of the Van Nelle
Factory as well as the GAK building, the expected ‘loss’ of rentable floor area may
partly be compensated by designing the intermediate zone as a usable space.

11.2. Principles for practice

Our work on Modern period buildings, whether iconic or everyday, has allowed us to
develop some logical and methodological principles to underpin our design choices.

11.3. Logical principles

1. Consider the three dimensions of modernity
It is helpful to consider the innovative character of a building in social, esthetical or tech-
nological terms, rather than stylistics. This allows you to define a system of values for the
building that can be more directly linked to the analysis and (re-)design phase.
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2. Develop a rationale, or storyline, to support the intervention
Building on the perspective of the ‘three dimensions of modernity’ is helpful in drawing up
a rationale of the building – a storyline, if you will – that will prove helpful not only in the
design process, but also when communicating with clients and heritage officials.

3. Let the function follow the form
Listen to what the building is telling you: be a building-whisperer, try to understand its
rationale, and take that as starting point. Make use of what the building uniquely has to
offer, and try to go with that rather than against it. Since both the budget and the historic
value of the building are preserved when following this strategy, it often works remarkably
well.

4. Balancing constructions and systems
Again, it is important to use what a building has to offer. This may mean bringing in
specialist building physicists. Consultants for Heating, Ventilation and Air Conditioning
(HVAC) are rarely familiar with making such assessments and you need to find a consultant
that understands the needs of the occupants but has an eye for the building and its construc-
tional qualities, as much as one who understands HVAC technology.

11.4. Methodological principles

1. Value Assessment
Value assessments are crucial to fuel the design process, including assessment of integrity
and authenticity of a structure. Since these assessments are theoretical, to bridge the gap
between research and design I mostly add my own assessment along the lines of the three
dimensions of modernity. This is generally helpful when communicating with heritage
authorities as well.

2. Preparatory Research
Research is key. As well as research in the archives, this can be technical: for example, a
Historic Building Survey to determine to what extent we are dealing with original
materials; or a Historic Structures Report; or an analysis of specific material deterioration.

3. The Relationship between Design and Research
Should an architect undertake preparatory research himself, or should there be a dialectic
between the designer and the researcher(s)? In our practice, designers and researchers
work closely together, and the boundaries between their responsibilities are blurred.

4. Allow sufficient resources for the entire process
To successfully deliver a project, the process must allow sufficient time and budget. For the
sanatorium we had both. For the GAK office block, the client could not be convinced to
provide resources sufficient to allow preparatory historic research; and for the Cygnus Gymna-
sium there were very serious time constraints. In both cases errors inevitably arose as a result.

11.5. Balancing your objectives

It is important to clearly identify the various objectives of the project, however varied these
may be. This makes the expectations the various stakeholders clear, identifies potential
conflicts, and thus helps to clarify the brief for the project.
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Figure 52. The Van Nelle Factory when documented for the UNESCO World Heritage nomination in
2013/photo Jannes Linders.

Figure 51. Balance of objectives/drawing Wessel de Jonge Architects.
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It is helpful to use a model addressing the various parameters that appeal to the stake-
holders. The agreement should clearly identify what is being aimed at in terms of functional
performance levels, technical performance levels, cost balance and sustainability on the one
hand, and sensorial perception and conceptual perception on the other hand (Figure 51).

Even if any of the above parameters is defined only qualitatively, agreeing the balance of
objectives beforehand is important to prevent clashes later in the project, and to advance
effective co-operation amongst consultants, with the heritage authorities and with the
client (Figures 52 and 53).
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