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Abstract 

This thesis is investigating how the typology of daylight openings in art museum 

galleries is affecting the connection to the outdoor environment. Museum architecture 

nowadays emphasizes on the museum’s public role and interaction with the urban 

context, with transparency as the key to this approach. Considering the benefits and 

challenges of introducing natural light in art museum galleries, its controlled use 

enhances the experience of both the artworks and the space. The different typologies 

of daylighting and their design parameters have a direct impact on the connection to 

the outdoor environment and the shaping of views. Two case studies are analyzed in 

order to investigate various daylight openings designs, their integration in the 

exhibition space and the relationship they form with the exterior. Examining the 

findings, a discussion is developed on the range of factors that affect the connection 

to the outdoors. The thesis concludes that the design of daylight openings determines 

the way and the degree the galleries communicate with the exterior environment.   

 

 

  



 

4 

 

 

 

 

  



5 

Acknowledgements 

Along the course of this thesis I received a lot of support from different people, but 

most of all I would like to thank: 

 

Isabel for all the help, inspiring comments and guidance…  

Theo for helping me clear my thoughts… 

Nikos for always pushing me forward… 

and my parents for being the most dedicated supporters of my work…  

 

Stockholm, September 2017, 

Chrysavgi Iordanidou 

 

  



 

6 

Table of contents 

Abstract ............................................................................................... 3 

Acknowledgements ............................................................................... 5 

Table of contents ................................................................................... 6 

1 Introduction ................................................................................... 8 

1.1 Motivation ............................................................................. 8 

1.2 Research question .................................................................. 9 

1.3 Methodology and structure .................................................... 11 

2 Daylight openings in museum galleries through time......................... 13 

2.1 Museum etymology and definition ........................................... 13 

2.2 Evolution of museum architecture ........................................... 14 

3 Benefits of daylight in museum galleries .......................................... 17 

3.1 Optimized visual experience of artwork ................................... 17 

3.2 Emotional impact .................................................................. 18 

3.3 Identity ............................................................................... 20 

3.4 Sustainability ....................................................................... 22 

4 Consideration aspects ................................................................... 24 

4.1 Preservation......................................................................... 24 

4.2 Visual comfort ...................................................................... 26 

5 Types of daylight openings and connection to the outdoor environment 27 

5.1 Side-lighting ........................................................................ 28 

5.2 Top-lighting ......................................................................... 31 

5.3 View ................................................................................... 34 

6 Case Studies ................................................................................ 36 

6.1 Museum Boijmans Van Beuningen .......................................... 36 

 Gallery 36 .................................................................... 40 

 Gallery 23 .................................................................... 43 

 Gallery 15 .................................................................... 46 

 Gallery 9 ..................................................................... 49 



7 

 Galleries 42,43 ............................................................. 52 

 Gallery C ..................................................................... 55 

 Gallery H ..................................................................... 58 

 Gallery B ..................................................................... 61 

6.2 Gemeentemuseum Den Haag ................................................. 64 

 Gallery 31 .................................................................... 67 

 Gallery 26 .................................................................... 70 

 Gallery 21 .................................................................... 73 

 Gallery 18 .................................................................... 76 

 Gallery 32 .................................................................... 79 

7 Discussion ................................................................................... 82 

8 Conclusion ................................................................................... 88 

Bibliography ....................................................................................... 90 

List of figures ..................................................................................... 93 

List of Tables ...................................................................................... 98 

Appendix ........................................................................................... 99 

 

  



1 Introduction 

8 

1 Introduction 

1.1 Motivation  

One of my first lessons in architecture school was that architecture is a combination 

of art and science, not more the one nor the other. Having that in mind, I was always 

attracted by the design of art museums, as “containers of arts” designed by another 

art.  I believe that this interaction can give more of a building, it can give a cultural 

ambition.  

 

While art is free from any restrictions, architecture responds to requirements. The 

challenge of architectural design lies in translating imaginative forms and ideas into 

inspiring and functional buildings. When it comes to museum designing, architecture 

represents its image to the city, defining its relationship to the surroundings and 

constructs the framework of the visitors' experience.1 Museums house the cultural 

heritage, but also act as a mirror of social developments. Their architecture has 

redefined through time; it has overcome the oldest need of the creation of monumental 

buildings and now aims to an architecture that can interact with the city and the 

people. As public institutions, their buildings should be seen as accessible to invite 

people to explore them.   

 

The experience of the artworks is inseparable from the spatial experience of the 

galleries where they are exhibited. This interaction of the building form and the 

exhibits gives each museum, even each of his galleries, its own character and the 

design of daylight openings is an integral part of this experience. As Louis Kahn 

described, “No space is really an architectural space unless it has natural light”.2 The 

use of daylight in museum galleries has been a challenge for architects, mainly 

because of the risk of light damage to the exhibits. However, by controlling the 

penetration of natural light, it can enhance the viewing of objects and contribute to 

the visual experience of visitors.  

 

 

 

 

 

 

  

                                            
1 S. Sirefman, "Formed and Forming: Contemporary Museum Architecture," America's Museums, vol. 

128, pp. 297-320, 1999.  

2 P. C. Loud, The Art Museums of Louis I. Kahn, Duke University Press Books, 1989. 
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1.2 Research question  

The motivation for this thesis generated the following research question:  

 

How does daylighting design of art museum galleries affect  

their connection to the outdoor environment? 

 

This question attempts to investigate the role of daylight apertures in establishing a 

relation between the exhibition space and the outdoors. The basic framework of 

components which constitute this interaction is structured as following:  

 

 
 

  
 

 
             

 

 
 

Figure 1 – Investigating the relationship of exhibits, architecture, daylight openings and the outdoor 

environment                
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In order to classify and organize the research steps for this thesis, three sub-questions 

were derived from the main research question:  

 

1. How has daylighting design in museums evolved through time? 

This question will try to identify the changing role of museums through time 

and how museum architecture was affected. This will help to develop an 

understanding of the different approaches to daylight design and add another 

dimension in the design of openings; their design is not only concerned with 

the exhibition of art, but also shapes the museum’s “image” to the urban 

context and society. 

 

2. Which are the benefits and concerns of introducing daylight into art 

museum galleries? 

This question attempts to describe the characteristics of natural light that 

contribute to the enhancing of the visitors’ experience and the impact of 

daylight design to the architecture and sustainability of the building. Another 

critical aspect is to identify the issues concerning the challenges of daylight 

penetration for the works of art and the visual comfort of visitors. 

 

3. How does the typology of daylight openings define the interaction with 

the outdoor environment? 

This question will try to analyze the different daylight typologies and how their 

design elements form a direct or indirect connection with the exterior. The 

relation is examined through the existence of view and visual access to the 

variations of natural light associated with changes in time, weather and season.  
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1.3 Methodology and structure 

For the research of this thesis two qualitative methods are used: literature review and 

case studies analysis. The thesis is structured as following: literature review, case 

studies analysis, discussion and conclusion.  

 

The literature review serves as a theoretical framework of the thesis and involves 

collected information from research on literature and information available online in 

internet sources. It attempts to answer the three sub-questions formed and identifies 

the issues that will be concerned in the investigation of the case studies. It starts with 

examining the changes in museum architecture through time. Then, the benefits and 

concerns of introducing natural light in museum galleries are addressed. Lastly, the 

typologies of daylight openings are analyzed under the scope of the relation they form 

with the outdoor environment.  

 

The case studies are conducted in order to identify the impact of different daylight 

openings on the feeling of connection to the outdoors and to identify the factors that 

affect it. Understanding the importance of physically experiencing a space in order to 

analyze this impression, the location of potential museums to investigate was 

narrowed to The Netherlands, where I currently live. The museums selected for 

analysis are:  

 

• the Museum Boijmans Van Beuningen, located in Rotterdam (The Netherlands) 

• the Gemeentemuseum Den Haag, located in The Hague (The Netherlands) 

 

The motivation to select the specific museums is the focus of their architectural design 

on admitting daylight in all of their galleries. The Museum Boijmans Van Beuningen 

was also selected because the architectural designs of its extensions in different time 

periods, reflect on different approaches in the relationship of the museum with the city 

and society.  

 

In each museum, galleries with different designs of daylight openings were selected 

and with basic exhibits paintings, drawings or sculptures. Also, because temporary 

exhibitions are important activities for museums and an essential element in museum 

designing, galleries with temporary exhibitions were included. The observations and 

evaluations are presented per gallery.  

 

The first part of the analysis is done by identifying the typology and design of daylight 

openings and the organizational plan of the gallery. A sketch plan is made, providing 

information on the placement of exhibits, the exhibition route and the positioning of 

apertures in the space. The exhibition route is based on the placement of the exhibits 

and observations of the visitors’ path made in site. If existing, the context of view and 

daylight control system are described.  

 

Moreover, subjective evaluations are made through personal observations using “The 

seven visual and perceptual factors” by Anders Liljefors3; the recording of these 

observations was done by using a five-point numerical scale. The factors of color of 

light and colour are not included, because the evaluation is focused on natural light.  

 

                                            
3 A. Liljefors, "Lighting - Visually and Physically," Lighting Department, School of Architecture, KTH, 

Stockholm, 1999. 
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1. Light level: The level of brightness or darkness in the gallery.  

2. Light distribution: The uniformity or variations of the light distribution 

throughout the space. 

3. Glare: If it occurs and if it is disturbing for the perception of the artworks or 

decreases visual comfort in the space.  

4. Shadows: What is their character and if they are disturbing for the perception 

of the artworks.  

5. Reflections: If they are visible and disturbing for the perception of the 

artworks. 

 

Additionally, there were three more factors added, addressed to the relationship of the 

gallery with the outdoor environment through its daylight openings. 

 

6. Exterior view: The existence or absence of an outdoor view. 

7. Openness to the outdoor environment: How isolated or open the space 

feels to the outdoors. 

8. Outdoor feeling: How connected to the exterior the space feels.  

 

Discussion will summarize the case studies and link the results with the issues raised 

in the literature survey. In the conclusion, an answer to the main research question is 

composed. 
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2 Daylight openings in museum galleries through time 

2.1 Museum etymology and definition 

 

Figure 2 - The nine muses of Greek mythology        

The museum, as a cultural organization, outlines a long history over time. The word 

museum has its origins to ancient Greece. It comes from the Greek word “Μουσεῖον”, 

which means “seat of the Muses”. The nine Muses were goddesses who protected the 

arts and were sources of inspiration, according to Greek mythology. The later use of 

the Latin derivation refers to places of meditation and philosophical discussion.4  This 

role of a museum-sanctuary in ancient Greece, as a spiritual space that combines arts 

and sciences, is a forefront in the intellectual culture of societies. 

 

Nowadays, as defined by the International Council of Museums (ICOM):  

“A museum is a non-profit, permanent institution in the service of society and its 

development, open to the public, which acquires, conserves, researches, communicates 

and exhibits the tangible and intangible heritage of humanity and its environment for the 

purposes of education, study and enjoyment.” 5   

 

Museums are institutions that exhibit the past and present of societies for education 

and enjoyment. Their functions and audience is constantly evolving, but through time 

their primary duties include collection, conservation and display. The role of 

architecture in museum designing comes to the forming of space and the exhibition of 

objects, but should also create a story. 

  

                                            
4 Lewis, G. D. (2000, September 25). History of museums. Retrieved March 2017, from Encyclopaedia 

Britannica: https://www.britannica.com/topic/history-of-museums-398827 

5 ICOM Statutes. (2007, August 24). Retrieved March 2017, from ICOM: 

http://archives.icom.museum/statutes.html#2  

https://www.britannica.com/topic/history-of-museums-398827
http://archives.icom.museum/statutes.html#2
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2.2 Evolution of museum architecture 

The first museum of the world open to the public is considered to be the Capitoline 

Museums. In 1471, Pope Sixtus IV donated a group of ancient bronze sculptures for 

the people of Rome.  The collections formed later a group of art and archaeological 

museums.6  However, it was in the 18th century when most public museums were 

founded, including the Louvre and the British Museum. Regarding architecture, the 

majority of these museums were housed in buildings whose primary function at the 

time of construction was different (often were formerly palaces).  

 

The typological structure of these buildings had an effect on the exhibition of artefacts. 

With major rooms being connected and long hallways, it created a linear continuity on 

the sequence of viewing. It was not until 1779, when the first purpose-built public 

museum opened its doors in Germany. It was museum Fridericianum in Kassel, 

designed by architect Simon Louis du Ry.7 Although constructed as a pioneer building, 

it was essentially designed as a modification of palace design.  

 

 
Figure 3 - Pietro Antonio Martini, Exhibition of the Royal Academy, 1787      

These early museums relied on natural light for their exhibition spaces. During the 

day, natural light would enter the galleries through windows and roof openings. In 

most cases, the repetitive rhythm of big openings in the facades created uniform light 

for the interior, illuminating sufficiently paintings and sculptures that were the primary 

display objects. The appearance of the objects would alter throughout the day, 

depending on how natural light was directed by the architecture of the space. It was 

in 1857, when the Victoria and Albert Museum in London was the first museum to use 

                                            
6 "ROMA SITO TURISTICO UFFICIALE," [Online]. Available: http://www.turismoroma.it/cosa-

fare/musei-capitolini?lang=en. [Accessed March 2017]. 

7"Fridericianum," 18 May 2015. [Online]. Available: 

http://www.kassel.de/kultur/sehenswuerdigkeiten/Innenstadt/11674/index.html. [Accessed March 

2017]. 

http://www.harvardartmuseums.org/collections/person/32505
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artificial light in the galleries, changing the future of museum lighting forever.8 

Museums became more accessible to the public; with gas and electric lighting 

introduced into the galleries, museums could also extend their opening hours to the 

evening. 

 

With the beginning of the 20th century many new museums were established, not only 

in Europe but throughout the world. However, during the second half, the first 

researches on light damage to exhibits started to be conducted, resulting to many 

museums turning to artificial lighting as the main source of illumination and even 

excluding natural light.  In 1945 an IES (US) report suggested that: “Natural lighted 

galleries are now technically obsolete for most types of exhibit, and are likely to 

dwindle in the future. No satisfactory combination of natural and artificial lighting for 

art galleries is possible, as the natural partner in the combination varies widely in 

chromaticity and quantity, from day to day, and season to season, and frequently will 

change in both color and quantity in a matter of minutes.”9  However, museum 

architecture successfully continued to integrate daylighting design in museum 

galleries, responding to the guidelines for conservation and ensuring the optimum 

display conditions for artworks. New types of collections were introduced and more 

spaces were added to the functional program, such as libraries, lecture halls, cafeterias 

etc.  Museum designing became a very demanding field of architecture and aimed to 

recreate a cultural experience. Along with the construction of new buildings, still many 

historic buildings were being adapted to housing museums. Architects developed 

museums with sophisticated daylight design and an attempt to improve viewing 

conditions.    

 

 
Figure 4 – Kimbell Art Museum, Texas / Architect: Louis Kahn  

 

                                            
8  P. Andrikopoulos, "DEMOCRATISING MUSEUMS: A BRIEF HISTORY OF MUSEUM LIGHTING," 

HERITAGE SCIENCE RESEARCH NETWORK, 6 June 2016. [Online]. Available: 

https://heritagescienceresearch.com/2016/06/06/democratising-museums/. [Accessed March 2017].  

9 S. Cannon-Brookes, "Daylighting museum galleries: a review of performance criteria," Lighting 

Restoration Technology, vol. 32, pp. 161-168, 2000. 
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The last decades the civic role of museums as symbols of cities and cultures, 

designated their architectural identity as a key value of designing. In some cases, 

architecture has been the artwork itself, creating a place of mass attraction and 

attention. Architects have shaken up expectations with new forms of museums. 

Sometimes, the innovative architectural design has a strong humanistic approach and 

seeks to rethink the relationship of the museum to the urban context.  The Centre 

Pompidou was a pioneer; it brought a new kind of exhibition space that encourages 

modularity and is free from room boundaries, but most importantly it was a museum 

for the people. The provocative design aimed to demolish the image of museums as 

“temples of art” and to make them appear more open and accessible for the public. 

Transparency was the key element of design that created this feeling.  

 

 
Figure 5 – Centre Georges Pompidou, Paris / Architects: Richard Rogers and Renzo Piano  

 

The use of glass facades in modern museums welcomes visitors and enhances the 

sense of openness to the exterior environment. With the advance of technology, both 

in materials and control systems, many innovative designs have been introduced to 

museum architecture with total control of the penetration of natural light.  

 

 

 

  

http://www.archdaily.com/office/richard-rogers
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3 Benefits of daylight in museum galleries 

3.1 Optimized visual experience of artwork 

The quality of light in museums galleries has a strong impact on the visitor's perception 

and experience of the artifacts exhibited, as it influences how their visible attributes 

are revealed. The experience of art under natural light can be more comfortable and 

satisfactory than only under artificial lighting. In addition, because of the ever-

changing nature of daylight, the visitor’s experience will be unique every time. 

 

Research has suggested that the most important elements in visitor needs when 

seeing exhibits are: clarity of object form (for sculptures) and accuracy of object color 

(for paintings, drawings).10 The use of natural light can provide a good level of visual 

comfort in the space and allow for visual acuity, as maintains the naturalness of 

appearance and reveal objects in their authentic form. Regarding the exhibition of 

sculptures, illumination by natural light is optimal. The flow of daylight can enhance 

the dynamic forms of the volume, by generating shading patterns.   

 

Daylight’s characteristic high color rendering, cannot be replaced by artificial means. 

Because of its continuous spectrum, illumination from natural light provides unbiased 

color registration for all colors. Although of the variations of daylight, the human eye 

can adapt to the changes and maintain an accurate perception of the object's color.11 

Moreover, for many artworks daylighting enables the visitor to observe them as close 

to the lighting conditions as those under which they were created. Especially in 

paintings, natural light can reveal more on the artist’s palette and technique without 

altering the artwork’s colors. 

 

 
Figure 6 – Rembrandt’s studio in Museum Het Rembrandthuis, Amsterdam  

 

  

                                            
10 D. Garside, K. Curran, C. Korenberg, L. MacDonald, K. Teunissen and S. Robson, "How is museum 

lighting selected? An insight into current practice in UK museums," Journal of the Institute of 

Conservation, vol. 40, pp. 3-14, 2017.  

11 C. McGlinchey, "Color and Light in the Museum Environment," The Metropolitan Museum of Art , pp. 

44-52, 1994. 
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3.2 Emotional impact 

Daylight with its constant changes is of great importance for biological, visual and 

emotional aspects. Introducing daylight in museum galleries creates a dynamic 

interior, that by the lighting variations can provide a reference of the weather, time 

and season. It can also contribute to easing museum fatigue and prolonged visitor 

stay.  

 

Daylight is the light that human vision is physically adapted to; it is a stimulant to the 

human circadian system and is favored in indoor spaces for developing the feeling of 

well-being and improving mood. It has a greater probability of maximizing visual 

performance than most forms of electric lighting because it tends to be delivered in 

large amounts with a spectrum that ensures excellent color rendering.12 Lighting in an 

enclosed space can also have a direct effect on the impression and behavior of 

people.13 The human body has evolved in order to adapt to external triggers and the 

altering intensity of daylight responds to this need.  

 

Figure 7 – A conceptual framework setting out the three routes whereby lighting conditions can 

influence human performance. The arrows in the diagram indicate the direction of effect.  

 

                                            
12 P. Boyce, C. Hunter and O. Howlett, "The Benefits of Daylight through Windows," Lighting Research 

Center Rensselaer Polytechnic Institute, New York, 2003. 

13 F. John, S. Terry, M. Osyp and H. Clyde, "Interim study of procedures for investigating the effect of 

light on impression and behavior," Journal of IES, pp. 87-94, 1973.  
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Museum fatigue describes a decrease in visitor’s interest towards exhibits. Concerning 

lighting design, in order to maintain the visitor’s attraction, it is important to consider 

space adjacencies and create a variation in light levels between circulation and exhibit 

spaces. Monotony may lead to visual efficiency, but it can also lead to emotional 

fatigue.14 The variations of natural light can create comfortable visual transitions for 

visitors and potential views to the outdoor environment can act as a point for 

relaxation for the eyes. The use of side-lighting openings can also contribute to the 

rhythm of the exhibition and to the distinction of transition areas.  

 

Figure 8 - Musée d'arts de Nantes’, Nantes / Architect: Stanton Williams  

 

In museum designing, it is also important to consider the employers who experience 

the space every day for a set of work hours. Although much effort in the design is 

focused on the visitor’s needs and expected behavior, architects should take into 

account museum staff and how they can support them. Daylight provides variety and 

stimulation during the day and it has been researched that access to window views 

reduces stress and increases productivity.15 

 

  

                                            
14 Aries, Aarts and Hoof, "Daylight and health: A review of the evidence and consequences for the built 

environment," Lighting Research and Technology, vol. 47, pp. 6-27, 2015. 

15 P. Boyce, C. Hunter and O. Howlett, "The Benefits of Daylight through Windows," Lighting Research 

Center Rensselaer Polytechnic Institute, New York, 2003. 
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3.3 Identity  

In museum architecture, the goal is to achieve a spatial character in exhibition spaces 

that embodies the optimum framework for displaying art, but also to narrate a story 

to the visitor. Curating has been introduced to exhibition designing in order to 

contribute to a greater understanding and appreciation of art. However, dominant 

curatorial strategies such as the white cube and the black box, tend to turn galleries 

into conventional and neutral spaces.16 “The outside world must not come in, so 

windows are usually sealed off. Walls are painted white. The ceiling becomes the 

source of light. The wooden floor is polished ... The discreet desk may be the only 

piece of furniture. In this context, a standing ashtray becomes almost a sacred 

object.”17 This display curatorial approaches might compromise the architectural 

identity of museums, by reproducing typical spaces with the same characteristics.  

 

 
Figure 9 – The Museum of Modern Art, New York, 1967  

 

In addition, many historic buildings have been converted into museums, although they 

were originally designed to accommodate different functions. In such cases, modifying 

or blocking the daylight openings can lead to altering their architectural characteristics 

and cultural value. The challenge of daylighting design lies in maintaining the historic 

identity while addressing the conservation requirements.18  

 

The role of museum architecture goes beyond functionality; it is to develop a story 

through form and aesthetics, not to overlay art but to serve as a framework. Daylight 

openings and their control systems give identity to museum galleries, because they 

generate an integrated experience of the space. When they allow views of the urban 

environment, they connect the visual experience to the location (a principal guiding 

architectural design). Also, custom designs of openings or control systems will be 

identified spatially and contribute to the unique architectural qualities of each gallery. 

                                            
16 E. Filipovic, "The Global White Cube," April 2014. [Online]. Available: http://www.on-

curating.org/issue-22-43/the-global-white-cube.html#.WXjmeYh96M8. [Accessed July 2017]. 
 
17 B. O'Doherty, Inside the White Cube, San Francisco: Lapis Press, 1976. 

18 S. Al-Maiyah and H. Elkadi, "Turkish D-light: accentuating heritage values with daylight," University 

of Salford, Manchester, 2015. 
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The variations of natural light due to time and weather changes serve as a framework 

for the art displayed; by the use of natural light the container can overcome its 

neutrality and add another “layer” to art displayed.  

 

“Natural light is not flat. You feel the day going and the clouds moving… You should 

metaphorically take off your shoes when you enter a gallery, which is an intimate 

relationship between you and the art. It's a place of silence, but the galleries are not 

neutral. Neutral is an insulting word. A white cube kills art. What we have done here is 

actually quite active, but at the same time serene.”19  

Renzo Piano on the design of the Expansion of High Museum of Art in Atlanta 

 

 
Figure 10 - Aerial view of the 1000 skylights atop the High Museum of Art Expansion, Atlanda / 

Architect: Renzo Piano Building Workshop  

 

 
Figure 11 - Interior of a top floor gallery, High Museum of Art Expansion, Atlanda / Architect: Renzo 

Piano Building Workshop  

                                            
19 L. Martin, "Archinect," January 2016. [Online]. Available: 

http://archinect.com/features/article/31565/renzo-piano. [Accessed June 2017]. 
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3.4 Sustainability 

Natural light is one of the primary sources of renewable energy and its use in 

architecture plays a critical role in the sustainability of our built environment. The 

distribution of daylight in museum spaces is a key strategy for green design, as the 

use of electrical lighting within both exhibition and other areas can account for 20% 

of the building’s energy consumption.20 Subsequently, the use of daylight in 

combination with artificial light and lighting control systems can drastically improve 

the energy sufficiency of museums. 

 

Natural light openings must be addressed early in the architectural design in order to 

achieve optimal sustainable design. The type, size and orientation of daylight openings 

can determine the balance between high or low sustainability of the building. Evenly 

distributed light is important to sufficient daylighting; top-lighting openings generally 

can distribute light across larger areas, whereas side-lighting openings have a depth 

limitation as illuminance levels gradually reduce in distance of the openings. Moreover, 

the materials and glazing selected for the openings can have a major impact in the 

energy efficiency by affecting the air temperature in the interior of spaces.  

 

Many museum buildings until the late 19th century relied on natural light for their 

galleries. However, with the use of artificial lighting and often for conservation aspects, 

daylight openings inside the gallery spaces were transformed or even completely 

blocked. In these cases, the designed re-opening of windows and skylights is 

necessary to offset the amount of artificial lighting being used and to improve visual 

comfort in the space.  

 

Effective daylighting design for galleries requires the integration with artificial lighting 

in order to respond to the continuous changes of daylight and to ensure that optimal 

display conditions are always being achieved. This planning is appropriate and efficient 

in the design of galleries for permanent exhibitions, where light levels should meet 

specific requirements of the exhibits. Automatic control systems can dim or switch 

electric lighting in response to natural daylight availability. Also, motorized shades and 

blinds can optimize daylight and solar heat gain from openings throughout the day.  

 

  

                                            
20 ARUP, "Rethinking lighting in museums and galleries," 2017. [Online]. Available: 

ttp://publications.arup.com/publications/r/rethinking_lighting_museums_galleries. [Accessed April 

2017]. 



Benefits of daylight in museum galleries 3 

23 

The Broad Museum in Los Angeles was awarded a LEED (Leadership in Energy and Environmental 

Design) Gold certification for its sustainable design and practices. The third-floor gallery skylights are 

digitally monitored to control the amount of northern light that is allowed in at any time. In addition, 

each skylight is fitted with blackout shades to enable the museum to eliminate natural light when 

needed. 21 

 
Figure 12 - Exterior, The Broad Museum, Los Angeles / Architects: Diller Scofidio + Renfro  

 

 

 
Figure 13 – Interior view, The Broad Museum, Los Angeles / Architects: Diller Scofidio + Renfro  
 

                                            
21 A. Capriotti, "THE BROAD ACHIEVES LEED GOLD CERTIFICATION," The Broad Museum, Los 

Angeles, 2016.  Available: 

https://www.thebroad.org/sites/default/files/pressroom/2016.04.19_the_broad_achieves_leed_gold

_press_release.pdf. [Accessed July 2017]. 

http://www.archdaily.com/772778/the-broad-diller-scofidio-plus-renfro
http://www.archdaily.com/772778/the-broad-diller-scofidio-plus-renfro
https://www.thebroad.org/sites/default/files/pressroom/2016.04.19_the_broad_achieves_leed_gold_press_release.pdf
https://www.thebroad.org/sites/default/files/pressroom/2016.04.19_the_broad_achieves_leed_gold_press_release.pdf
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4 Consideration aspects 

4.1 Preservation  

One of the main responsibilities of museums is to preserve the collections and cultural 

heritage for the future. Therefore, they should secure the ideal conditions for 

displaying, because an unguided exposure to natural light for some materials could 

result in potential damage. Fading is one of the most recognizable forms of light 

damage, but severe physical and chemical damage of the materials can be caused by 

light. Such reactions are in most cases irreversible, so preventive conservation 

conditions are necessary for objects in display.  

 

Light is the band of radiation described by a spectrum consisting of ultraviolet light 

(UV) at the short end, visible light in the center and infrared (IR) wavelengths at the 

long end. The most potent sources of damage are ultraviolet and infrared light. 

Ultraviolet light can cause photochemical destruction and is the most infrared light can 

cause radiant heating effect, so their rays should be filtered and eliminated as much 

as possible.  

 

 

  
 

Figure 14 – Electromagnetic spectrum  

However, visible light might also contribute to the degradation of exhibits. It can cause 

fading, yellowing, weakening or even disintegration of materials. Exhibits should be 

categorized depending the type of material and its lighting conditions requirements in 

order to avoid possible light damage. The amount of damage from natural light also 

depends on the intensity of light and time of exposure.  
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Table 1 - Classification of materials according to responsiveness to visible light. (Based on data from: 

Control of Damage to Museum Objects by Optical Radiation CIE 157:2004)  

(Source: A. Chatzianestis, "Museum Artificial Lighting Design," KTH , Stockholm, 2014.) 

 

 Material 

categories 

Max. light 

exposure 

Time of exposure Damages 

   Up to 150.000lx/y 

(50 lux x 60h x 50 

weeks) 

 

High 

sensitive 

Object completely 

composed of 

highly light-

responsive 

materials; 

works of art on 

paper, 

prints, books, 

letters, 

drawings, textiles, 

fabrics, 

watercolors 

50 lux 3 months Chalking of oil paints 

with photosensitizing 

pigments (zinc white, 

early titanium white). 

Yellowing of pale woods. 

Weakening and eventual 

fragmentation of wool, 

cotton, silk, paper, if 

photosensitizing dyes 

present. 

   Up to 150.000lx/y 

(50 lux x 60h x 50 

weeks) 

 

Moderate 

sensitive 

Object with 

fugitive 

materials; 

oil painting on 

canvas, 

feathers, wood, 

bones, 

ivory, wax 

50 lux 6 months Wood turns grey, erodes. 

Cracking of most 

plastics, resins, 

varnishes, rubber. 

Chalking of most indoor 

and artists’ paints, ivory, 

bone. Weakening and 

eventual fragmentation 

of most wool, cotton, 

silk, paper. 

   Up to 600.000 lx/y  

Low 

sensitive 

Object from 

durable 

materials; 

Plastics, lacquer, 

wood 

150-200 

lux 

9 months Cracking, chalking of 

modern plastics, rubbers, 

paints that contain UV 

stabilizers, designed for 

outdoor exposure. 

   unlimited  

Non-

sensitive 

metals, stones, 

glass. 

300 lux 

(are 

enough; 

over this 

limit may 

appear 

difficulties 

for eye 

adaptation 

and heat) 

unrestricted Inorganic materials: 

metals, stone, ceramics, 

glass. 
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4.2 Visual comfort  

Daylight can maximize visual performance but if not controlled properly, it might cause 

visual adaptation problems for both the visitors and the workers inside the galleries. 

It will also affect the visitor's ability to appreciate the artworks. The conditions under 

which visual acuity could be reduced are glare, high contrast areas, reflections and 

shadows. 

 

Direct or indirect glare can result in discomfort, distraction or even minimize the ability 

to see the exhibits. The human eye responds to the brightest spot in the field of view. 

Extreme brightness differences will cause the eye to continuously try to make major 

adaptations, which might result to eyestrain. To manage these changes in brightness, 

daylight design should aim to sufficient ambient lighting throughout the room. Also, 

shadows and reflections might alter or reduce the perception of artworks and cause 

distraction. Proper daylight control design and devices can minimize shadows and 

create optimum conditions for viewing the exhibits. Interior material and finishes with 

low reflectance should be selected to eliminate disturbing reflections.  

 

 
Figure 15 - Metropolitan Museum of Art, New York  

  

http://www.metmuseum.org/
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5 Types of daylight openings and connection to the outdoor 

environment 

The type of daylight openings used in the galleries, has a big impact on the way natural 

light is scattered through the space and on the sense of connection to the outdoor 

environment. The design of openings needs to be considered as a vital stage in the 

architectural process and it is often connected with the architectural movement (style) 

under which the building is designed, as they are an integral part of the aesthetic 

principles promoted. The sense of openness to the exterior provides an awareness of 

the environment beyond the galleries. It is generated by the existence of views and 

by the variations of natural light associated with changes in time, weather and season. 

 

A primary and very important design decision is the orientation of the apertures, in 

order to ensure the best use of daylight and avoid direct sunlight in the galleries; it is 

also the initial step to sustainable design. The orientation of the openings and their 

relationship with the path of the sun, affects the quantity, quality and distribution of 

daylight. Orientation affects the amount of solar gain and allows control of the 

penetration of sunlight, while providing sufficient daylight illumination in the interior 

spaces.22 Light from the north orientation is less intense and is suggested to be used 

in museum architecture. Consequently, the orientation of the openings is directly 

related to the selection of shading systems.  

 

There are two basic daylight openings typologies: side-lighting and top-lighting.  Their 

architectural geometry, orientation, placement and quantity is critical for the 

illuminance distribution inside the rooms. Other important parameters are the 

characteristics of the surfaces in the space. The reflected light can optimize the lighting 

effectiveness but can also potentially create visual discomfort. The selection of the 

typology must ensure both optimum display conditions and secure preservation 

aspects for each exhibit. 
 

                  
  Figure 16- Side-lighting openings            Figure 17 – Top-lighting openings 

 

Appropriate design of external or internal shading devices is an essential element to 

achieve the optimum light distribution in the interior space, but can also affect the 

degree of connection to the outdoor environment. Diffusing or translucent glass can 

spread daylight more uniformly in the space, but in contrast to transparent glazing it 

blocks any views to the exterior.  

 

  

                                            
22 CIBSE, Daylighting and window design. Lighting Guide LG10:1999, London: The Chartered 

Institution of Building Services Engineers, 1999. 
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5.1 Side-lighting 

There are two main types of side-lighting openings: windows and clerestories.  

 

Figure 18 – Windows and clerestories 

 

Windows are the most common form of daylighting used in most types of buildings, 

as they provide light, view and ventilation. In museums, they have been used 

historically in many galleries, but mainly because the museum function was given to 

existing buildings. In many of these cases, the openings were later blocked by internal 

curtains (always closed) or even by placing exhibition walls in front of them, for 

preservation or curatorial reasons. This typology is perhaps the most challenging to 

use in museum galleries, because it may allow direct sunlight through the space or 

create high contrast areas. As discussed, the illumination principles inside galleries 

require to minimize sunlight penetration as well as to provide adequate shading and 

glare control. With proper design and shading systems, direct sunlight can be 

controlled or eliminated.  

 

In addition, the placement of the exhibits is also critical to achieve visual comfort for 

the viewers. The intensity of light through windows might highlight some artefacts, 

but sensitive pieces should be places in distance to the openings. Sculptures can be 

placed close and facing the openings, as the shading patterns will make them appear 

more dynamic. For paintings/pictures, on the other hand, the position facing the 

openings can experience reflection problems and the placement in right angles to the 

windows and hanging with tilt should be preferred.23  

 

Window apertures allow natural light to the interior of a space, but can also provide a 

view of the exterior environment. They can capture views to the urban settings or 

nature around the building; sometimes even use this view as a framework for the art 

displayed. The different size, shape and position of windows has a direct effect on the 

relationship a space can have with the outdoors. Entire glass facades or small windows 

can both daylight a room, but impact differently on the experience of the visitors. The 

bigger the surface of the windows, the higher degree of openness they provide. 

Architects aware of the correlation between the geometric design of room surfaces 

and overall size impression of the room, use windows to provoke feelings and give a 

special character to the space.24 

                                            
23 C. Cuttle, Light for Art's Sake. Lighting for Artworks and Museum Displays, Butterworth-Heinemann, 

2007.  

24 B. Matusiak, "The Impact of Window Form on the Size Impression of the Room—Full-Scale Studies," 

Architectural Science Review, vol. 49, pp. 43-51, 2006. 
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Figure 19 – Jewish Museum, Berlin / Architect: Studio Libeskind  

 

 
Figure 20 – Museum of Modern Art (MOMA), New York / Architect: Yoshio Taniguchi   
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Clerestories are side openings placed higher in the wall. They allow deeper penetration 

of light and minimize glare probability, as they are positioned higher than eye level. 

By a combination of clerestories in opposite directions, light distribution can become 

uniform inside the space. However, because they are higher than the level of the eye, 

the view is restricted to the sky or higher surroundings but can also be absence. 

Therefore, the sense of openness they provide is lower than of windows.  

 

 
Figure 21 – New Art Gallery Walsall, Walsall (UK) /Architects: Caruso St John Architects  

For both types, the feeling of openness is closely dependent to the dimensions of the 

openings, the relative dimensions (width, height) of the gallery, their number and 

directions. The combination of apertures in different directions, generates a higher 

connection to the outdoor environment.  

 

  

https://www.carusostjohn.com/
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5.2 Top-lighting 

Top-lighting is indicated to achieve ambient and uniform lighting and reduce the 

probability of glare. Ceiling apertures offer the flexibility to have openings, without 

interfering with the organizational plan of the space and leave the total wall surface 

available for display. As with side-lighting, the form, sizing, number and positioning of 

the apertures defines the distribution of light in the space. In order to achieve uniform 

illumination, the openings should be spread out equably across the space. There are 

many different types of top-lighting openings, such as skylights, overall daylight roofs, 

atriums and lightwells.  

 

 
Figure 22 – Different types of top-lighting openings 

Top–lighting openings minimize the potential view to the sky or higher surroundings 

or sometimes they provide no view at all. Like clerestories, when there is an absence 

of a view to the outside urban or nature context, the connection to the exterior 

environment is limited; however, they can in any case provide information on the 

changes of the outer conditions caused by time and weather.   

 

There are many different forms of skylights and in combination with transparent 

glazing can provide unobstructed views of the sky or the adjacent buildings.25 They 

can be combined with shading devices to control sunlight penetration and still maintain 

their connection to the exterior. When the entire ceiling is used, it both improves the 

distribution of light in the space and maximizes the possible view, creating a high 

degree of openness. When the top-lighting apertures are covered with diffusing glass, 

the distribution of light in the interior is more uniform and stable and the direct view 

to the exterior is cut off. Subsequently, the space feels more closed or isolate. 

                                            
25 CIBSE, Daylighting and window design. Lighting Guide LG10:1999, London: The Chartered 

Institution of Building Services Engineers, 1999. 
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Figure 23 - Whitney Museum of American Art (New building), New York / Architect: Renzo Piano 

Building Workshop  

The top-lit galleries provide a wider freedom to the design of their architectural form, 

but can only be limited to the top-floors of the building. Large buildings can benefit 

from the use of atriums and lightwells, permitting their interior galleries to be daylit. 

If the top of the atrium is covered, clear glazing can allow glimpses of the sky 

depending on the dimensions of the opening and positioning of the visitors. The shape 

and wideness of the atrium, but also the number of floors consisting it affect both the 

distribution of light and the connection to the exterior environment. Lightwells, can 

admit daylight to galleries in deep buildings and although they might not offer direct 

views, they can still provide a connection to the outdoor by the dynamics of natural 

light.  

 

 
Figure 24 – Atrium and Galleries, Harvard Art Museums, Cambridge (Massachusetts) / Architect: Renzo 

Piano Building Workshop  
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Top-lighting apertures are a dynamic design element that can be used in various forms 

to shape the aesthetics and visual experience of the interior space. Daylight can also 

be directed and controlled, while hiding visually the aperture. Display walls washed 

with natural light arouse much interest and create a dynamic scene for the displayed 

art. Such use of top-lighting can shape the perception of the interior space, but cuts 

off any visual connection to the exterior environment.  
 

 
Figure 25 - Herning Museum of Contemporary Art (HEART), Herning (Denmark) / Architects: Steven 

Holl Architects  

 

 

  

http://housevariety.blogspot.nl/2011/01/herning-museum-of-contemporary-art.html
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5.3 View 

The existence of exterior view creates a strong connection with the outdoor 

environment inside the galleries. Depending on the typology of the openings, the 

content of this view can be the urban surroundings or the sky.  However, it is important 

to consider that transparency gives also the possibility of a view into the galleries. In 

this case, top-lighting apertures although they can provide an exterior view, they 

cannot interact with a view into the galleries.   

 

 

 

 

   
Figure 26 – View out to the exterior and view into the galleries from the exterior 

Except from the experience of visiting a museum and seeing its galleries and 

collections, there is also the visual experience created from the exterior of the building; 

and this is not only for visitors and employers of the museum, but the museum might 

become part of the everyday life of people around it. Museums as symbols of education 

should be open to society and welcoming. Transparency is the key to openness, as it 

proposes a visual relationship between the interior and the exterior. The typology of 

side-lighting openings is providing this relation with the urban area in. Especially, the 

use of glass facades in ground floor galleries can overcome the “borders” of the interior 

space and make its exhibition part of the city’s life. This use of daylight openings can 

be perceived not just as perforation of the container, but as a break and diffusion of 

the interior to the exterior.   

 

 
Figure 27 - Museum of Modern Art, Warsaw / Architect: Thomas Phifer  
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Architectural synthesis is based on the forming of ideas and concepts. When it comes 

to museum architecture, the building structure is laden with social and political issues; 

it represents the “story” the museum wants to communicate to the public and 

sometimes it is associate with the collection it displays.26 For this reason, most 

innovative forms are common in contemporary art museums, where they symbolize 

the freedom of contemporary expression. In such forms, the design of daylight 

openings is a sharp expression of the introvert or extrovert character of the design. 

This character might differ, to a certain extent, from the exterior to the interior, as top-

lighting openings that offer a degree of openness are often not visible from the exterior 

on the eye level. As discussed before, many museums have added functions such as 

cafes and shops. Transparency in those areas contributes to the overall sense of 

openness of the building, but it is the design of daylight openings in the total mass of 

the building that is defining for how open the museum appears to the public from the 

exterior. Since galleries expand as the biggest area in museums, the integration of 

daylight apertures is defining.  

 

 
Figure 28 – Extension of Stedelijk Museum Amsterdam / Architects: Benthem Crouwel Architects  

 

 

 

 

 

 

 

 

  

                                            
26 S. Sirefman, "Formed and Forming: Contemporary Museum Architecture," America's Museums, vol. 

128, pp. 297-320, 1999.  
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6 Case Studies 

6.1 Museum Boijmans Van Beuningen 

The Museum Boijmans Van Beuningen is an art museum in the city of Rotterdam and 

one of the oldest museums in the Netherlands. It was founded in 1849 and moved to 

its current location in 1935, to a new building designed by the municipal architect 

Adriaan Van der Steur. The architectural design intended to introduce daylight in all 

galleries, by side or top-lighting depending on the collections and to create intimate 

spaces for the works of art.27  

 

 
Figure 29 – Museum Boijmans Van Beuningen in 1935  

 

In 1972, the museum was expanded with a wing designed by the architect Alexander 

Bodon, in which highly extrovert exhibition spaces were created. “A museum building 

must not force itself on visitors. It has to create a calm, neutral environment for 

visitors and artworks alike. This principle – underpinned by new structural possibilities 

– resulted in transparent, open architecture.”28 The new wing represented the ideology 

of flexibility, with moveable walls and by the use of transparency wanted to create a 

connection with the city. Large windows in the facades and north skylights introduced 

daylight in all galleries.  

 

                                            
27 "A House for Art - The Museum Building," Museum Boijmans van Beuningen, [Online]. Available: 

http://collectie.boijmans.nl/en/in-depth/the-museum-building. [Accessed July 2017]. 

28 "A House for Art - The Museum Building," Museum Boijmans van Beuningen, [Online]. Available: 

http://collectie.boijmans.nl/en/in-depth/the-museum-building. [Accessed July 2017]. 
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Figure 30 – The new extension of the museum in 1972  

 

Another extension, a glass pavilion designed in 1991 by Hubert-Jan Henket, was 

originally going to be used as exhibition space, but resulted in housing the restaurant 

and the exhibition space was limited to its basement. The latest extension in 2003 

designed by architects Paul Robbrecht and Hilde Daem redefined the entrance and 

circulation areas in the building, added a library as part of the museum functions and 

extended some exhibition spaces. The new design of the north wing aimed to make 

an urban façade that makes art visible to the city and at the same time introduces the 

city to the galleries. 

 

 
Figure 31 – The last extension in 2003  
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Top-lighting design 

Lighting was a priority for Van der Steur and Hannema (the museum director at the 

time). After visiting a lot of museums, they found most techniques already used 

unsatisfactory. Their goal was a design that would direct the light to the walls, instead 

of the center as most museums of the time that had light fall to the floor and create 

dark corners. To achieve this effect, a central false ceiling was constructed in the roof’s 

structure. Its design consisted of a series of slats directing the light to the display walls 

in the perimeter and a central closed part. The design looked like a spider’s web. To 

make the light diffused, matt glass panels were placed above the slats. For use in the 

evening, artificial lighting was fixed between the ceiling and the roof to produce 

indirect light.29 

 
Figure 32 – Lamps placed between the roof and the ceiling, the design of the slats is visible  

 

 

 
Figure 33 – The design of the ceiling from the interior of a gallery  

                                            
29 F. Huygen, Het Museum Boymans van Hannema, Rotterdam, 1992 
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Floor plans 

 

 

 

Figure 34 – Selected galleries for analysis in the Museum Boijmans Van Beuningen 

(The sequence of the galleries is based on the museum’s proposed exhibition route. 

The numbering of the galleries is based on the museum’s information leaflet. If not 

clearly stated, the number is assumed in relation to the other galleries.)                  

N 
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 Gallery 36  

 
The gallery is located on the first floor and is the start of the museum’s proposed route 

of the permanent exhibition. It has a combination of side and top lighting apertures. 

There are windows placed throughout the north wall of the room and a skylight 

covering almost half of the ceiling. The windows are long and narrow, starting from 

approximately 1.20m and reaching the height of the ceiling. They are placed in equal 

distances, creating a rhythm between wall and glass alternation. The skylight is made 

of translucent glass, placed under the roof. Behind the glass, artificial lighting 

(fluorescent tubes) is fixed on the roof structure that alters the perception of light 

coming from the ceiling. The walls and ceiling are of white color and in the lower part 

of the walls there is zone of brownish marble. The floor is polished concrete in grey 

color. 

 

 

Figure 35 - Interior view of gallery 36 
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The windows are part of the exhibition route, as the placement of the exhibits creates 

a continuous path throughout the room. With the existence of a central exhibit and 

another one placed directly in front of them, they act as a framework for the displayed 

art. There are no clear transitional areas in the gallery, as the big volume of the central 

art piece requires a distance to be able to perceive it in total. 

 

 

 

Figure 36 – Sketch plan of gallery 36 

 

The windows have fixed roller shades, but all 

of them were closed, allowing direct views to 

the exterior. From the windows of this gallery, 

the basic courtyard of the building that 

serves as the main entrance is visible. Since 

this is a gallery of the first floor, when looking 

from a distance out of the windows the 

exterior is quite static, only the movement of 

clouds interrupts it, but when looking from 

closer there is intense movement of people. 

A lot of visitor spent a fairly amount of time 

standing next to the windows and looking 

out.  

 

 

 

 

 

 

 

 

 

 

   Figure 37 – View to the central courtyard 

  

N 
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Evaluation 

 

Light level: The light level in this gallery is perceived as very bright. The white color 

of the walls and of the ceiling, makes the space feel brighter and bigger. Being the first 

gallery to visit, it is a smooth transition from the bright areas of the entrance.  
 

Light Distribution: There are not high variations of light intensity inside the room. 

Although the windows are placed only on one wall, the number, size of the openings 

and their north orientation contribute to have daylight fill the space with diffused light.  
 

Glare: The brightness of the apertures is creating a small amount of glare when 

looking at them from distance.  
 

Shadows: Because of the north orientation of the openings, there is no direct sunlight 

only diffuse daylight. Shadows are soft without harsh edges and they do not give any 

noticeable differences in the room. 
 

Reflections: The material of the floor and the lower part of the walls are a little 

reflective, but not interfering with the display and perception of the artworks. The 

glass of two displays seems to have reflections on its surface from distance, but when 

looking closer the reflections are softer and not disturbing. 
 

Exterior view: There is a direct view to the central inner courtyard of the museum 

from the windows. The skylight does not allow any visual connection with the sky. 
 

Openness to the outdoor environment: The space feels very open to the exterior 

environment. The existence of the skylight, although it did not provide any visible 

contribution of daylight or had any view, it created a false feeling of openness.  
 

Outdoor feeling: The direct view and the brightness of the space provided an outdoor 

feeling but it was not strong.   
 

Table 2 – Evaluation of gallery 36 (Museum Boijmans Van Beuningen) made on 03/08/2017 (13:00) 

Factors Character 1 2 3 4 5  

Light Level Dark    X  Bright 

Light Distribution Uniform  X    Varied 

Glare Invisible   X   Disturbing 

Shadows Soft  X    Hard 

Reflections Diffuse   X   Strong 

Exterior view Absent     X Direct 

Openness to the outdoor 

environment 
Isolated    X  Open 

Outdoor feeling Absent   X   Strong 
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 Gallery 23 

 

This gallery admits natural light in the space only by a top-lighting aperture. As 

described earlier, the design of this ceiling aimed to a better distribution of light, 

directed to the display walls. This use of daylight in the display walls, serves as a 

framework and adds another “layer” for the perception of the paintings, as the 

noticeable changes in its intensity project different details and colors of the exhibits. 

The walls in this room have a slight dark hue of light green color and their lower part 

is covered in wood. The floor is polished concrete in grey color.  

 

Figure 38 – Interior view of gallery 23  
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The use of a top-lighting aperture, allows the total area of the walls to be used for 

displaying. In combination with the positioning of a central exhibit, the exhibition route 

is covering the entire room, leaving no transitional areas.  

 

 

 

Figure 39 - Sketch plan of gallery 23 

 

The use of diffused glass does not allow any exterior view.  

 

 
Figure 40 – The design of the top-lighting opening in gallery 23 

N 
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Evaluation 

 

Light level: The light level in this gallery is perceived as quite dark. The wood and 

dark colors of the paintings contribute to the high level of darkness in the room.   

Light Distribution: The light distribution in the gallery is perceived as uniform. Even 

when there are noticeable differences in natural light intensity, the change is 

equivalently scattered in the space.  
 

Glare: There is no disturbing glare.  
 

Shadows: There are very soft shadows under the paintings’ frames and at the bottom 

of the central piece that do not interfere at all with the perception of the artworks. 
 

Reflections: There are very diffuse reflections on the floor but not interfering with 

the exhibits.   
 

Exterior view: The design of the ceiling and the use of translucent glass do not allow 

any view or visual connection to the sky. 
 

Openness to the outdoor environment: The gallery feels very isolated from the 

exterior. The use of slats minimizes the visible area of glass of the opening and 

weakens any false sense of openness created just by perceiving the existence of an 

aperture.    
 

Outdoor feeling: The dynamics of natural light generate an outdoor feeling, but since 

there is no visual connection to the exterior or sense of openness, this feeling is 

affected and eventually formed weaker.  

 

Table 3 - Evaluation of gallery 23 (Museum Boijmans Van Beuningen) made on 03/08/2016 (13:15) 

Factors Character 1 2 3 4 5  

Light Level Dark  X    Bright 

Light Distribution Uniform X     Varied 

Glare Invisible X     Disturbing 

Shadows Soft X     Hard 

Reflections Diffuse X     Strong 

Exterior view Absent X     Direct 

Openness to the outdoor 

environment 
Isolated X     Open 

Outdoor feeling Absent  X    Strong 
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 Gallery 15 

 

The gallery is part of a larger room, with two more galleries at its edges. The other 

two galleries that are visible do not contain any openings. The space of the selected 

gallery is separated by display cases and is located in the center of the room. The 

gallery contains in total twelve windows, spread in two walls. The openings are on the 

south and north walls, positioned in equal distances and opposite to each other. The 

windows are long and narrow, starting from approximately 80cm and reaching the 

height of the ceiling. The walls are painted in a dark hue of purple color and the lower 

part is covered in wood. The ceiling is curved and in white color. The floor is polished 

concrete in grey color.  

 

 

Figure 41 - Interior view of gallery 15 
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In this gallery, the daylight openings are part of the exhibition route and contribute to 

the rhythm of the exhibition. The displayed paintings are placed in the wall sections 

between the windows and this positioning highlights each painting as a separate unit. 

There are also some central artwork pieces forming the exhibition route throughout 

the space, so there are no clear transitional areas in the gallery.  
 

 

 
Figure 42 - Sketch plan of gallery 15 

 

The windows are all covered with translucent roller shades, the material of which 

allows exterior views, but when looking from a distance the outdoor elements are not 

clear to understand. From the south openings, the top of the restaurant is visible and 

from the north, an inner private courtyard of the museum. In both sides, the view 

appears quite static except from the movement of clouds. Since all the windows were 

covered with sun protection shades, very few people spend time looking out of the 

openings.  
 

             
Figure 43 – Exterior view from south openings        Figure 44 - Exterior view from north openings 

N 
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Evaluation 

 

Light level: The light level in this gallery is not as bright as expected by the existence 

of numerous windows in two walls. The brightness is reduced by the slightly dark color 

of the walls, the wood surface under the windows and the curved shape of the ceiling, 

but also from visible darkness of the following gallery, that has no openings.  
 

Light distribution: The existence of openings across the two long walls of the gallery, 

makes the light distribution balancing.  
 

Glare: Although of the shading devices, there is glare from the openings in the south 

wall of the room.  However, it is not disturbing for the observation of the artworks, as 

they are positioned between the openings.  
 

Shadows: There are sharp shadows created by the south openings, but they vary 

depending on the weather conditions.  
 

Reflections: Although in the paintings there are no disturbing reflections, the surface 

of a wooden exhibited table, placed in the center of the room appears very reflective.  

 

Exterior view: The transparency of the shading in the windows allows for exterior 

views in all the openings, but the elements of the outdoors are clearer when looking 

closer.  
 

Openness to the outdoor environment: The gallery does not feel as connected to 

the outdoor environment as expected with the existence of so many windows.   
 

Outdoor feeling: The strong variations of light intensity from the south windows, 

depending on weather changes, create a quite strong outdoor feeling.   

 

Table 4 - Evaluation of gallery 15 (Museum Boijmans Van Beuningen) made on 03/08/2016 (13:30) 

Factors Character 1 2 3 4 5  

Light Level Dark   X   Bright 

Light Distribution Uniform   X   Varied 

Glare Invisible    X  Disturbing 

Shadows Soft    X  Hard 

Reflections Diffuse   X   Strong 

Exterior view Absent    X  Direct 

Openness to the outdoor 

environment 
Isolated   X   Open 

Outdoor feeling Absent    X  Strong 
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 Gallery 9 

 

The gallery has a combination of side and top daylighting openings. It has a long and 

narrow window in the west wall, that starts from one meter approximately and reaches 

the height of the ceiling. The exhibition walls are washed by natural light, by the design 

of the ceiling (as described previously). However, unlike the previous gallery with top-

lighting opening (23), the changes in light intensity of daylight admitted by the skylight 

are not visible. The daylight coming through the window is dominant in the room and 

its changes cover the effects of the top-lighting aperture. The color of the walls is light 

blue and their lower part is covered in wood. The ceiling structure is of white color and 

the floor is polished concrete in grey color.  

  

 
Figure 45 – Interior view of gallery 9 
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This is a typical gallery that its design is repeated many times in the building. It is the 

only type of gallery that has integrated a sitting space in the furnishing of the room. 

The small seat is placed under the window.  Although I was expecting that this sitting 

area and the sides of the window would be consisting a transitional area, they are part 

of the exhibition route. Both of the side walls, are used; one for display of painting 

and the other frames the explanatory text of the gallery’s paintings. I suppose that 

this was not the intention of the original design, as it creates movement problems.  

 

 
Figure 46 – Sketch plan of gallery 9 

 

The window is covered in its higher part with 

roller shade, that prevents direct sunlight from 

reaching the paintings. The part of the opening 

that is uncovered provides a direct view to the 

exterior. Although the existence of the window 

is not distracting from the exhibition route, 

many visitors spent some time looking out as 

the construction of the museum’s new 

extension building is visible.  

 

  

N 

Figure 47 – Exterior view of gallery 9 
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Evaluation 

 

Light level: The light level of this gallery is not as bright as expected from the 

existence of the openings. The area close to the window feels quite bright, but the rest 

of the room is darker. The light admitted from the ceiling doesn’t seem to contribute 

to the overall brightness.  
 

Light distribution: The light distribution is varied, creating a gradient visible between 

the area around the window and the space further of it.  
 

Glare: The roller shade is used to block any direct light in the exhibits, but the visible 

contrast from the brightness of the uncovered part of the window is creating discomfort 

glare.  
 

Shadows: Shadows are only visible in the seating under the side opening and 

disappear in the rest area of the room.  
 

Reflections: This gallery contains oil paintings, placed in three walls. The paintings 

on the walls of either side of the window seem reflective when looking from a distance, 

but when approaching the painting to observe it there are no reflections.  
 

Exterior view: The window provides a direct view to the exterior at eye level.  
 

Openness to the outdoor environment: The narrowness of the window in relation 

to the size of the room, slightly reduces the feeling of openness.  
 

Outdoor feeling: This gallery has a quite strong outdoor feeling. The existence of a 

direct exterior view and the intense changes of natural light increase the outdoor 

feeling of the room. 

 

Table 5 - Evaluation of gallery 8 (Museum Boijmans Van Beuningen) made on 03/08/2017 (13:45) 

Factors Character 1 2 3 4 5  

Light Level Dark   X   Bright 

Light Distribution Uniform   X   Varied 

Glare Invisible    X  Disturbing 

Shadows Soft    X  Hard 

Reflections Diffuse   X   Strong 

Exterior view Absent    X  Direct 

Openness to the outdoor 

environment 
Isolated   X   Open 

Outdoor feeling Absent    X  Strong 
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 Galleries 42,43 

 

The galleries are located in the ground floor facing the street and they share the same 

room without any dividers, so the observations concern their total perception. The 

north wall is covered with ceiling-high windows, placed in equal and small distance to 

each other. The lower part of the windows is covered with diffused glass. The design 

of the apertures creates the feeling of continuity, as it can be perceived as one opening. 

The walls are painted grey up to eye level and the higher part is white. The ceiling is 

white and the floor is of light brown marble.  

 

 

Figure 48 – Interior view of galleries 42,43 
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Figure 49 – Sketch plan of galleries 42, 43 

These galleries have a complex exhibition route as the room contains many exhibits. 

The exhibition is spread out in the space, without a clear path and leaving no 

transitional spaces. Most of the windows provide unshaded views of the exterior and 

only four of them have the roller shades closed as there are displays in front of them. 

The high transparency of the shading material however, also allows view to the outside. 

The view from the openings appears quite kinetic, since it is of the busy street in front 

of the museum. Many visitors spent some time looking out of the windows. In this 

space, the view and movement in the outdoor environment was quite distracting.    

 

 

Figure 50 – Exterior view of galleries 42,43 

  

N 
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Evaluation 

Light level: The light level in this gallery is very bright. Although there is only one 

wall with openings, the windows supply the room with a great amount of daylight, 

scattered throughout the space.  The white color of the ceiling and reflectance of the 

floor contribute to this brightness. 
 

Light distribution: The light distribution is not as uniform as expected from the north 

orientation of the openings. Despite the narrowness of the room, there is a visible 

gradient degrading in distance from the windows.  
 

Glare: The brightness of the room reduces any glare from the windows. 
 

Shadows: The shadows are soft without harsh edges and do not interfere with the 

perception of the displayed objects.  
 

Reflections: The marble of the floor is quite reflective. There also some reflections 

on the glass of the displays, but there are not disturbing for the perception of the 

exhibits. 
 

Exterior view: This gallery has a direct view to the outdoor environment. Even when 

looking from a distance, the elements of the exterior can be clearly perceived.  
 

Openness to the outdoor environment: The gallery is perceived as very open to 

the outdoor environment and to this contributes its location on the ground floor and 

immediacy of the urban context in the exterior.  
 

Outdoor feeling: The gallery has a strong outdoor feeling that is enhanced by the 

visible movement of people in the exterior.  

 

Table 6 - Evaluation of galleries 42,43 (Museum Boijmans Van Beuningen) made on 03/08/2017 

(14:00) 

Factors Character 1 2 3 4 5  

Light Level Dark     X Bright 

Light Distribution Uniform   X   Varied 

Glare Invisible X     Disturbing 

Shadows Soft  X    Hard 

Reflections Diffuse   X   Strong 

Exterior view Absent     X Direct 

Openness to the outdoor 

environment 
Isolated     X Open 

Outdoor feeling Absent     X Strong 
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Gallery C 

 

The gallery is part of the first extension of the museum and hosts temporary 

exhibitions. Daylight comes through a side-opening that covers the full height of the 

room. The aperture although big in dimensions, in relation to the size of the gallery 

feels smaller. Its positioning in the center of the space creates areas with variations in 

illumination; the space in front if the opening is much brighter than the two areas 

formed on either side. Although this gallery was originally designed to also admit 

natural light from north skylights, they have been blocked for exhibition purposes and 

replaced with a luminous ceiling with artificial lighting. The walls are painted in a bright 

purple color and the floor is polished concrete in light grey color.  

 

Figure 51 – Interior view of gallery C 
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This gallery is bigger in size compared to the previous ones. The positioning of 

artworks for the current temporary exhibition, created a transitional area in the center 

of the room, diving the space in three zones; two for exhibition and one main for 

transition. The existence of the windows with outside view in the transition zone, 

provides a rest area for the visitors. Many people, slowed up their route in front of the 

window or stopped and looked outside.  

 

 

 

Figure 52 – Sketch plan of gallery C 

In this gallery, the shading system is the same as in the permanent exhibition rooms. 

The window is in total covered by roller shades, but the high degree of transparency 

of the shading material, allows views to the exterior. From the opening, the museum 

park located next to the building is visible. As this is a gallery of the first floor, from 

distance movement in the clouds and trees is visible from the air, but when looking 

closer, you can also see people moving in the ground level.  

 

Figure 53 – Exterior view from the window 

N 
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Evaluation 

 

Light level: The light level is uneven throughout the space. Brightness is the dominant 

impression of the central part of the gallery, but the corners of the room appear quite 

dark.  
 

Light distribution: The opening admits a high amount of natural light in the room, 

but its positioning doesn’t scatter light equally throughout the space. The light 

distribution is varied, creating a visible gradient in the walls and the floor receding the 

area of the window. 
 

Glare: The window is positioned on the south wall of the gallery and despite the use 

of roller shading as daylight control, high contrast areas are created. Glare is disturbing 

when looking at the window, but since the exhibits are placed in distance and on the 

sides of the opening, it is not interfering with their perception.   
 

Shadows: The orientation of the opening creates strong shadows in the area close to 

it, but their intensity changes depending on weather conditions.   
 

Reflections: In this gallery, the floor appears very reflective but there are no 

disturbing reflections in perceiving the artworks.  
 

Exterior view: The high degree of transparency of the shading and the size of the 

window can provide a view to the exterior even when looking from a distance. 

However, glare is interfering with the perception of the exterior environment when 

looking from distance.  
 

Openness to the outdoor environment: The space does not feel as open as 

expected by the size of the opening. To this contribute the depth of the room and the 

differences in light distribution.  
 

Outdoor feeling: The existence of a big window with a view and the changes of light 

intensity depending on the weather, create a stronger outdoor feeling than expected. 

Also, the high reflectance of the floor and the shadows of the window frame on the 

floor strengthen the connection to the outdoors.  
 

Table 7 - Evaluation of gallery C  (Museum Boijmans Van Beuningen)  made on 04/08/2017 (14:00) 

Factors Character 1 2 3 4 5  

Light Level Dark   X   Bright 

Light Distribution Uniform    X  Varied 

Glare Invisible    X  Disturbing 

Shadows Soft    X  Hard 

Reflections Diffuse   X   Strong 

Exterior view Absent   X   Direct 

Openness to the outdoor 

environment 
Isolated   X   Open 

Outdoor feeling Absent    X  Strong 
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 Gallery H 

 

This gallery is part of the latest extension in 2003 and hosts temporary exhibitions. 

The gallery is divided in smaller areas, but it can be perceived as a total as the divisions 

do not isolate any of the formed smaller spaces. There are side-openings in the north 

and west walls, starting from floor and almost reaching full storey height. The windows 

admit natural light along the full length of the gallery and give a continuity to the 

smaller spaces. As part of the façade design, translucent glass strips overlap with the 

openings. The north and west walls and the ceiling are of exposed concrete. The other 

walls and divisions are painted in white color and the floor is of polished concrete in 

grey color.  

 

 

Figure 54 – Interior view of gallery H 
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The positioning of the exhibits has provided clear transition areas in front of the 

openings. In this gallery the windows contribute to the rhythm of the exhibition. 

 

 

 
Figure 55 – Sketch plan of gallery H 

For the purposes of the current exhibition, the windows of the north wall have been 

covered with interior shading panels made of translucent material in white color. The 

shading material used is the same as in the fixed roller shades of the previous galleries. 

The material’s high degree of transparency allows for exterior views. The openings of 

the west wall have not been covered and their view is to the entrances of the museum 

and the busy street in front. Although of its location on the first floor, the low depth of 

the space and the size and positioning of the openings, makes the movement on the 

ground level visible even when looking from distance.  

 

  Figure 57 – Exterior view from north openings 

   

       

N 

Figure 56 – Exterior view from west opening 
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Evaluation 
 

Light Level: The light level in this space is not as high as expected. The big size of 

the windows is providing a sufficient amount of daylight, but the concrete on the walls 

and ceiling decreases the feeling of brightness in the space.  
 

Light distribution: The light distribution in the room is varied. There are visible 

gradients on the floor, ceiling and walls that appear in front of the windows and are 

softly fading out. 
 

Glare: The north windows are shaded, but next to the cement walls, they are 

perceived as quite bright and with glare. The west openings, although they create 

glare, they are not in the field of view when looking at the drawings and do not 

interfere with their perception. 
 

Shadows: Shadows from the window frames are soft and with diffuse edges.  
 

Reflections: The exhibited drawings are framed behind glass. In the drawings 

positioned behind the north apertures, close or opposite to them, the reflections on 

the glass are disturbing to the degree that it is difficult to observe the drawings. The 

floor surface is also very reflective, but it does not interfere with the perception of the 

exhibits. 
 

Exterior view: The transparency of the shading in the windows allows for exterior 

views from the openings, but from distance the slight glare is creating problems in 

perceiving clearly the elements of the exterior.  
 

Openness to the outdoor environment: The space feels open to the outdoor 

environment. To this contribute the size of the openings in relation to the narrow depth 

of the room, as the defined exhibition route is in close to the windows.  
 

Outdoor feeling:  The outdoor feeling in this space is enhanced by the visible 

movement in the exterior environment.  
 
 

Table 8 – Evaluation of gallery H (Museum Boijmans Van Beuningen) made on 04/08/2017 (14:15) 

Factors Character 1 2 3 4 5  

Light Level Dark   X   Bright 

Light Distribution Uniform    X  Varied 

Glare Invisible    X  Disturbing 

Shadows Soft  X    Hard 

Reflections Diffuse     X Strong 

Exterior view Absent   X   Direct 

Openness to the outdoor 

environment 
Isolated    X  Open 

Outdoor feeling Absent    X  Strong 
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 Gallery B 

 

This gallery is part of the latest extension in 2003 and mainly hosts temporary 

exhibitions, but also includes in permanent display a sculpture synthesis by Richard 

Serra. During the case study observations, the museum had an exhibition dedicated 

to his work, so this gallery focused on viewing this artwork specifically designed for 

the museum. The room includes side-openings on the north and west wall, with very 

wide opening width. They start from the floor and almost reach full story height. The 

west wall contains only one opening, located in its norther edge. The ceiling and the 

outline walls are of exposed concrete. The central columns are painted white and the 

floor is of polished concrete in light grey color.  

 

 

Figure 58 – Interior view of gallery B 
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As only the metal sculptures arcs are currently displayed, the zone in front of the 

openings is considered as transitional area.  
 

 

 
Figure 59 – Sketch plan of gallery B 

This gallery has a direct connection with the city life. It looks to the busy street in front 

of the museum and the entrance area. The existence of high openings, from floor to 

almost ceiling height and the close level of flooring with the outdoors, make you feel 

part of the city, as you can experience all the exterior movement. As part of the façade, 

translucent pieces of glass are adjusted in front of the openings (but also in front of 

the walls). From the interior view, this changes the degree of transparency of the 

openings and alternates the perception and clearance of the exterior view, making the 

view out more “playful”. This framing of the view out degrades the distraction from 

movement on the outdoor environment.  
 

 
Figure 60 – Exterior view of north openings 

N 
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Evaluation 
 

Light level: The light level is uneven throughout the space and the dominant feeling 

is of very low. The area close to the windows is brighter but the light level gradually 

degrades in distance from the openings. The concrete walls and ceiling contribute to 

a darker impression of the space.  
 

Light distribution: The openings admit a high amount of natural light in the room, 

but their positioning in combination with the big depth of the room results to a highly 

varied light distribution in the space.  There are visible gradients on the walls, ceiling 

and floor around the windows.  
 

Glare: The windows are positioned to the north and west wall. The use of translucent 

glass panels in front of the openings reduce the degree of glare.  
 

Shadows: There are soft shadows of the window framing in front of them, but the 

positioning of the displayed art pieces in big distance from the openings eliminates 

any shadows on them from natural light admitted in the space.  
 

Reflections: In this gallery, the floor appears quite reflective but is not interfering 

with the perception of the artwork. The steel sheets of the sculpture interact with 

natural light and create spreading small reflections that highlight the texture and 

shape of the sculpture. 
 

Exterior view: All the openings provide direct views of the exterior. The use of 

translucent panels of glass as façade elements is not reducing the directness to the 

exterior view of opening as a total, but framing it. 
 

Openness to the outdoor environment: The space is not perceived as open to the 

outdoors as expected. To this contribute, the big depth of the room which enlarges the 

distance from the openings and the low light level of the space. 
 

Outdoor feeling: The gallery has a very strong outdoor feeling. The exterior view of 

the busy street and the continuous movement seemingly eliminate the boundaries of 

space.  
 

Table 9 - Evaluation of gallery B (Museum Boijmans Van Beuningen) made on 04/08/2017 (15:00) 

Factors Character 1 2 3 4 5  

Light Level Dark  X    Bright 

Light Distribution Uniform     X Varied 

Glare Invisible  X    Disturbing 

Shadows Soft  X    Hard 

Reflections Diffuse     X Strong 

Exterior view Absent     X Direct 

Openness to the outdoor 

environment 
Isolated   X   Open 

Outdoor feeling Absent     X Strong 
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6.2 Gemeentemuseum Den Haag 

De Gemeentemuseum Den Haag is one of the most famous museums of the 

Netherlands, not only for its art collection but also for the architecture of the museum’s 

building.  It was designed by the architect Henrik Petrus Berlage, a pioneer of modern 

architecture and it is considered to be his final masterpiece. The museum opened in 

1935 and included many innovative features on the use of natural light, construction, 

climate control and visitor facilities.30 

 

Figure 61 – Exterior view of the museum from the street side 

 

The architectural design of Berlage aimed in introducing daylight in all of the galleries 

of the museum, in order to maintain the naturalness of materials in the space, enhance 

the viewing of artworks and provide the experience of changing daylight to visitors. 

The top floor galleries admit natural light by the use of false glass ceilings inside the 

roof’s structure, ensuring that the light entering the space is tempered and creating a 

more intimate atmosphere. In addition, under the glazing of the roof, a system of 

metal slats was placed that could be adjusted to the change in weather conditions.31  

 

Moreover, a design intension of Berlage was to create the feeling of severance from 

the city’s intense life and generate calmness by the view of peaceful surroundings.  

For this reason, he distanced the museum from the street by interposing artificial lakes 

in front of the museum and designed a large garden surrounding it. The architecture 

of the museum reflects on the earlier historical approach of museums as temple of 

arts. 

 

                                            
30 "Museum building," Gemeentemuseum, [Online]. Available: 

https://www.gemeentemuseum.nl/en/museum/museum-building. [Accessed August 2017]. 

 
31 "Museum building," Gemeentemuseum, [Online]. Available: 

https://www.gemeentemuseum.nl/en/museum/museum-building. [Accessed August 2017]. 
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Figure 62 – Section of the museum, the design of top-lighting apertures in the top galleries and 

suspended elements inside the roof structure is visible  

 

Figure 63 – Perspective drawing of a top-lighted gallery with the use of a canopy structure 

(velarium) (1929)  
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Floor plans 

Ground Floor 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 64 – Selected galleries for analysis in Gemeentemuseum Den Haag 

(The sequence of the galleries is based on the museum’s proposed exhibition route. 

The numbering/naming of the galleries is based on the museum’s information leaflet. 

If not clearly stated, the number is assumed in relation to the other galleries.)                 

First Floor 
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 Gallery 31 

 

This gallery is located in the first floor and is part of the permanent exhibition. Natural 

light is admitted to the space through an indirect top-lighting opening on the ceiling 

of the room, inside the structure of the roof. The horizontal rectangular aperture is 

centrally placed, covering the biggest part of the room and is filled with translucent 

glass. Parts of the west and east walls are painted in dark yellow color. The rest of the 

walls and ceiling are painted in white color. The floor is wooden in light brown and 

warm color.  

 

 

Figure 65 – Interior view of gallery 31 

 

  

First floor
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The use of a top lighting aperture allows for all the walls of the gallery to be used for 

display and does not interfere with the organizational plan of the exhibition. With the 

positioning of a central display case and the existence of sitting benches, the 

movement of visitors is scattered throughout the room and leaves no clear transitional 

areas.  

  

 

 

Figure 66 – Sketch plan of gallery 31 

There is no direct view to the exterior as the metal slats under the roof glazing seem 

to be close, but in the perimeter of the opening, fading glimpses of the sky’s blue color 

are visible. Behind the glass of the aperture, fluorescent tubes are fixed on the roof 

structure that alter the perception of light admitted in the space. However, the dynamic 

changes in light intensity of natural light due to weather conditions are still clearly 

perceived.  

 

Figure 67 – View of the top-lighting aperture 
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Evaluation 
 

Light Level: The light level in this gallery is not very bright and varies due to the 

condition of sky outside or the time of day. 
 

Light distribution: The light distribution in the room is almost uniform; diffused light 

is equally scattered throughout the space from the central opening, but the offset of 

the east wall in combination with its dark color are creating a darker area. 
 

Glare: This gallery contains an indirect opening which is filled with translucent glass. 

The metal slats under the roof glazing seem to be closed and only in the outline of the 

opening, a non-shaded perimetric line is perceived as bright slot. However, there is no 

disturbing glare interfering with the perception of the artworks. 
 

Shadows: Shadows are very soft and almost invisible.  
 

Reflections: There are no noticeable reflections in the gallery. 
 

Exterior view: There is no direct exterior view, only a fade perception of the sky in 

the perimeter of the opening.   
 

Openness to the outdoor environment: The space does not feel very open to the 

outdoors, as there is no direct exterior view. However, the existence of a large opening 

and the narrow perimetrical view of the sky create a satisfactory feeling of connection 

with the outdoors.   
  

Outdoor feeling:  The dynamics of natural light generate an outdoor feeling in this 

gallery, but since there is no adequate or clear visual connection to the sky this feeling 

is weakened. 
 

Table 10 - Evaluation of gallery 31 (Gemeentemuseum Den Haag) made on 19/08/2017 (15:15) 

Factors Character 1 2 3 4 5  

Light Level Dark   X   Bright 

Light Distribution Uniform  X    Varied 

Glare Invisible  X    Disturbing 

Shadows Soft X     Hard 

Reflections Diffuse X     Strong 

Exterior view Absent  X    Direct 

Openness to the outdoor 

environment 
Isolated   X   Open 

Outdoor feeling Absent   X   Strong 
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 Gallery 26 

 

This gallery is also located in the first floor and is part of the permanent exhibition. 

The room has an indirect top-lighting opening, placed in the interior ceiling of the room 

inside the roof structure. The horizontal rectangular aperture is centrally placed, 

covering the biggest part of the room and is filled with translucent glass. A velarium32 

(translucent diffuser) is placed under the opening.  All the walls of the gallery are 

painted in white color and the wooden floor is of light brown and warm color. 

 

 

Figure 68 – Interior view of gallery 26 

  

                                            
32 C. Cuttle, Light for Art's Sake. Lighting for Artworks and Museum Displays, Butterworth-Heinemann, 

2007. 

First floor
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The use of a top lighting aperture allows for all the walls of the gallery to be used for 

display and does not interfere with the organizational plan of the exhibition. The 

central sitting bench is used by a lot of visitors who spend much time observing the 

painting in front of it, as one of the most important exhibits of the museum.  

 

 

 

Figure 69 – Sketch plan of gallery 26 

There is no direct view to the exterior and only fading glimpses of the sky’s blue color 

are visible. Behind the glass of the aperture, fluorescent tubes are fixed on the roof 

structure that alter the perception of light admitted in the space. The velarium placed 

under the ceiling is filled with diffused glass. Its purpose is to diffuse and direct the 

incoming natural light in wall-washing the walls. The dynamic changes in light intensity 

of natural light due to weather conditions are still clearly perceived.  

 

Figure 70 – View of the top-lighting opening 
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Evaluation 
 

Light Level: The light level in this space is very high. The brightness of the room is 

enhanced by the white color of the walls and by the reflectiveness of the velarium’s 

surface. 
 

Light distribution: The light distribution in the room is uniform and to this contributes 

the placement of the velarium, by diffusing and scattering the admitted natural light.  
 

Glare: The use of the velarium eliminates any glare from the opening.   
 

Shadows: Shadows are very soft and almost invisible.  
 

Reflections: The surface of the velarium appears very reflective, however it does not 

interfere with the perception of the exhibited paintings. 
 

Exterior view: There is no direct exterior view, only a fade perception of the sky’s 

color and brightness. 
 

Openness to the outdoor environment: The space feels less open to the outdoor 

environment compared to the previous gallery. Although the size of the opening is 

almost the same, the existence of the velarium under it reduces the feeling of 

connection to the exterior.  
 

Outdoor feeling:  The dynamics of natural light generate an outdoor feeling in this 

gallery, but since there is no adequate or clear visual connection to the sky this feeling 

is weakened. 
 

Table 11 - Evaluation of gallery 26 (Gemeentemuseum Den Haag) made on 19/08/2017 (15:30) 

Factors Character 1 2 3 4 5  

Light Level Dark     X Bright 

Light Distribution Uniform X     Varied 

Glare Invisible X     Disturbing 

Shadows Soft X     Hard 

Reflections Diffuse    X  Strong 

Exterior view Absent  X    Direct 

Openness to the outdoor 

environment 
Isolated  X    Open 

Outdoor feeling Absent   X   Strong 
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 Gallery 21 

 

The gallery is also located in the first floor of the building and is part of the permanent 

exhibition. Natural light is admitted through a clerestory that covers the full length of 

the upper part of the north wall. As with all galleries of the first floor, this is an indirect 

opening that is contained under the roof. The opening is covered with diffused glass.  

The walls and ceiling are of white color. The floor is wooden in light brown and warm 

color.  

 

 

Figure 71 – Interior view of gallery 21 

 

 

 

 

First floor
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The use of the clerestory allows for all the walls of the gallery to be used for displaying 

and does not interfere with the organizational plan.  

 

 

 

Figure 72 – Sketch plan of gallery 21 

 

The diffused glass of the aperture does not allow for any views of the exterior, but the 

outline of the roof structure is fadely perceived. The opening is orientated to the south 

and although a fixed roller shade is adjusted to it, it is not used.  

 

Figure 73 – View of the clerestory 

 

N 
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Evaluation 

 

Light Level: The light level in this space is not as high as expected, but this perception 

interferes with the design of the gallery in connection with a long hallway that is 

perceived as very dark.   
 

Light distribution: The use of diffused glass and the design of the clerestory scatters 

diffused natural light evenly throughout the space. However, sunlight penetration 

interrupts this uniformity and creates bright spot areas in the walls or floor.  
 

Glare: Glare occurs only when looking directly at the opening, but it is not part of the 

field of vision in the exhibition route. Therefore, it does not interfere with the 

perception of the artworks. 
 

Shadows: There is a visible shadow of the opening’s frame created on the opposite 

wall. At the time of the observations, the shadow is not interfering with the perception 

of the painting on the wall.  
 

Reflections: There are no noticeable reflections in the gallery. 
 

Exterior view: The use of diffused glass does not allow for any exterior view.   
 

Openness to the outdoor environment: The space feels isolated from the outdoor 

environment as the opening is not visible in the eye level. Only the changes in light 

intensity by the variations of light generate an impression of openness. 
 

Outdoor feeling:  The outdoor feeling in this space is higher than expected. To this 

contribute the changes in light intensity due to weather conditions and the penetration 

of sunlight. 
 

Table 12 - Evaluation of gallery 21 (Gemeentemuseum Den Haag) made on 19/08/2017 (15:45) 

Factors Character 1 2 3 4 5  

Light Level Dark   X   Bright 

Light Distribution Uniform   X   Varied 

Glare Invisible   X   Disturbing 

Shadows Soft   X   Hard 

Reflections Diffuse X     Strong 

Exterior view Absent X     Direct 

Openness to the outdoor 

environment 
Isolated  X    Open 

Outdoor feeling Absent   X   Strong 
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 Gallery 18 

 

This gallery is located in the first floor of the museum and hosts temporary exhibitions. 

Its design includes both side and top lighting apertures, all of which are indirect; the 

windows look to the central atrium which is covered by a glass canopy and the top-

light openings as in previous galleries are part a secondary ceiling under the roof 

structure. There are three windows on the east wall of the gallery, starting from the 

height of 1.00m and reaching 2.50m (approximately). Each window belongs to a more 

“intimate” space, as the east area of the gallery is divided in three smaller spaces. 

Respectively to this division, there are also three separate top-lighting openings. All of 

the apertures of the same type have the exact same dimensions. The top-lighting 

openings of the gallery’s ceiling are covered with translucent glass. The walls and 

ceilings are of white color, with yellow stripes in the edges. The wooden floor is of light 

brown and warm color.  

 

Figure 74 – Interior view of gallery 18 

 

First floor
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This gallery contains sculpture exhibits 

that are scattered throughout the main 

space and create a multiform exhibition 

route. The smaller rooms in front of the 

windows are considered as transitional 

areas. The top lighting openings do not 

interfere with the organizational plan of 

the gallery.  

 

 

 

 

 

 

 

 

 

 

       

 

Figure 75 – Sketch plan of gallery 18 

 

The view of the atrium from the windows is clear from any distance in the room, as 

the openings do not have any shading. When looking closer, the intense movement of 

visitors in the central café and of clouds in the sky are visible. Changes in daylight 

intensity depending on weather conditions are also dominant in the interior of the 

gallery.  The translucent glass in the ceiling openings does not allow for direct views, 

but as with the previous gallery 31, fading glimpses of the sky’s blue color are visible.   

  

 

Figure 76 – View from the windows to the central atrium 

N 
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Evaluation 

 

Light Level: The light level in this space is very bright. To this contribute the existence 

of both side and top lighting apertures, their large dimensions and the white color of 

the walls and ceiling.  
 

Light distribution: The light distribution in the gallery as a total is highly varied.  

There are visible gradients in the smaller rooms, that appear in front of the windows 

and fade out. The light distribution in the main space is uniform.  
 

Glare: Although the windows are indirect openings to the covered atrium, their west 

orientation and the transparency of the exterior canopy allow direct sun in the space.  

The design of the smaller rooms however, degrades glaring from the windows when 

looking from a distance, as the division does not create high contrast areas.   
 

Shadows: Depending on weather conditions, shadows of the window frame and 

exterior canopy are very sharp. They do not interfere however with the perception of 

the exhibits.  
 

Reflections: There are no noticeable reflections in the gallery. 
 

Exterior view: The windows allow for direct view of the museum’s atrium and of the 

sky through the glass of the canopy.   
 

Openness to the outdoor environment: The gallery does not feel as open to the 

outdoor environment as expected. The design of the smaller spaces in the gallery 

degrades this feeling of connection with the outdoors as they limit the visible changes 

of natural light from the windows in the area around them.  
 

Outdoor feeling:  The outdoor feeling in this space is not very strong because the 

windows are indirect openings to a roofed atrium, not to the exterior. The dynamic 

changes in natural light intensity contribute to the outdoor feeling.  
 

Table 13 - Evaluation of gallery 18 (Gemeentemuseum Den Haag) made on 19/08/2017 (16:10) 

Factors Character 1 2 3 4 5  

Light Level Dark    X  Bright 

Light Distribution Uniform    X  Varied 

Glare Invisible   X   Disturbing 

Shadows Soft     X Hard 

Reflections Diffuse  X    Strong 

Exterior view Absent    X  Direct 

Openness to the outdoor 

environment 
Isolated   X   Open 

Outdoor feeling Absent   X   Strong 
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Gallery 32 

  

This gallery is located in the ground floor of the museum and hosts temporary 

exhibitions.  It contains three windows in the north wall, starting from the height of 

approximately 1.40m and reaching the height of the ceiling. The openings are placed 

in equal distances to each other, but differ in width. The edge windows have the same 

large width, but the middle is distinctly narrower. The walls, central columns and ceiling 

are painted in white color. The exhibition cases and bases are also of white color. The 

floor is made of wood, in brown and warm color.   

 

 

Figure 77 – Interior view of gallery 32 

  

Ground floor
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In each of the openings, there is a display case placed in front of them in small 

distance. The position of the display cases and the existence of many central pieces, 

make the windows an integrate part of the visual experience of the displayed objects, 

as the apertures act as a frame. The plenty of exhibits in this gallery form an exhibition 

route throughout the room, leaving no transitional areas.  

 

 

 

Figure 78 – Sketch plan of gallery 32 

 

The openings are all covered with fixed roller 

shades. The shading material used has a high 

degree of transparency allowing views to the 

exterior. Located in the ground floor, the 

gallery looks to the museum’s courtyard 

which includes large sculpture pieces. The 

movement of visitors in the exterior is visible 

but not as distracting as expected. From 

distance of the windows, people in the 

exterior are not visible in full height because 

of the height difference in floors between the 

exterior and the interior and the high starting 

point of the windows.  

  

N 

Figure 79 – Exterior view from window 
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Evaluation 
 

Light Level: The light level in this space is quite low. Although the adequate size of 

the openings in relation to the gallery dimensions, the use and darkness of the 

shadings are decreasing the amount of daylight admitted in the room. 
 

Light distribution: The light distribution in the room is not as varied as expected by 

the existence of side-openings in only one direction. The shading of the windows 

generates a softer impression of the gradient around the window that fades out in 

distance.   
 

Glare: Glare is almost invisible.  
 

Shadows: Shadows are very soft and almost invisible.  
 

Reflections: The north orientation of the openings and the use of shading provides 

the gallery with diffused and low-level light. Soft reflections are only perceived in the 

glass of the display cases, but do not interfere with the perception of the exhibited 

objects. 
 

Exterior view: The transparency of the shading in the windows allows for exterior 

views from the openings. Its dark color, contrasts with the vibrant colors of the 

outdoors making the view more clear when looking from a distance. 
 

Openness to the outdoor environment: The low light level in the gallery and the 

darkness of the shading material decrease the feeling of openness to the outdoors.    
 

Outdoor feeling:  The outdoor feeling in this space is not as strong as expected by 

the existence of visual movement in the outdoor environment.  

 

Table 14 - Evaluation of gallery 32 (Gemeentemuseum Den Haag) made on 19/08/2017 (16:30) 

Factors Character 1 2 3 4 5  

Light Level Dark  X    Bright 

Light Distribution Uniform   X   Varied 

Glare Invisible  X    Disturbing 

Shadows Soft X     Hard 

Reflections Diffuse  X    Strong 

Exterior view Absent    X  Direct 

Openness to the outdoor 

environment 
Isolated   X   Open 

Outdoor feeling Absent   X   Strong 
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7 Discussion  

Both museums were selected because their architecture relies heavily on daylight and 

this design objective reflects on the experience of their galleries. The analysis 

contributed to a better understanding of the parameters which influence the 

connection to the outdoor environment and also to reviewing the theoretical 

background from the literature study. The three additional factors in the evaluation of 

the galleries - existence of view, openness to the outdoor environment and outdoor 

feeling - served as the guideline in identifying how apertures and their daylight 

performance influences the relation of the interior to the exterior.  

 

The existence of view is a key element in generating a relation between the interior 

and exterior space. There are two ways in which view out can influence the connection 

with the outdoors: by generating a stronger or weaker outdoor feeling and by giving 

a reference location. The content of the exterior view, is defining in both cases.  

 

A view out gives a visual reference of the urban surroundings, which simultaneously 

can orientate visitors in their position inside the museum. The typology of side-lighting 

openings is providing this information, whereas it is understood that a view of the sky 

from top-lighting apertures although it can give an outdoor feeling, it does not relate 

the gallery to the exterior urban area. The existence of a visual urban reference can 

give a forceful correlation between museum galleries and the city. By researching 

daylight apertures in different museums and their formed views, it is impressive that 

this association with the urban area can even lead to the identification of the 

underlying museum.  

 

 
Figure 80 – Exterior view of New York City from a gallery of the Museum Of Modern Art (MOMA)  
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In the case of the Museum Boijmans Van Beuningen, the dominant use of side-lighting 

openings connects the galleries to the urban surroundings and the museum park, a 

characteristic landmark of the city of Rotterdam. On the contrary, in the 

Gemeentemuseum the lack of an urban reference, isolates the galleries from the city. 

This was, however, guided by the intention of the architect to create a cultural temple 

that distances from the city’s intense life.  In both museums, only the side-lighting 

openings allow perceivable exterior views, as the top-lighting apertures are indirect 

and covered with translucent or diffused glass. Their design accomplishes a more 

uniform distribution of light, but sheds the view to the sky, weakening the connection 

to the outdoors.  

 

The existence of view is directly affected by the shading devices of the openings. Both 

investigated museums have fixed roller shades to cover (if needed) the windows in 

the galleries, but with their architectural focus in daylighting design an integration of 

shading forms in the building’s architecture was expected. The transparency of the 

shading material in the galleries allows exterior views, but this type of sunlight control 

is not adequate in south openings. Specifically, in the case of the Museum Boijmans 

Van Beuningen, the openings in the galleries of the latest extension does not even 

have any shading device. This could be justified by their north orientation and relevant 

position in transition areas, but the galleries also include openings to the west that 

allow direct penetration of sunlight.  

 

Daylight openings orientation, considering also the site latitude, is the initial step to 

achieve visual comfort and sustainable design; most importantly it allows control of 

direct sunlight, while providing sufficient daylight illumination in the interior spaces. 

There are various architectural elements that can be implemented to prevent sunlight 

penetration and control glare, such as overhangs, light shelves and louvres. Their 

design can allow unobstructed or framed exterior views, providing a direct connection 

to the outdoors.33  

 

The organizational plan of the exhibition is also a very important consideration in 

galleries with side-lighting openings. The galleries of the permanent collection in the 

Museum Boijmans Van Beuningen do not leave any transitional areas as they are 

smaller in size, whereas the new bigger galleries of the temporary exhibitions provide 

a bigger freedom to the organizational plan. The exhibition rooms of the 

Gemeentemuseum also reflect on this approach of significantly smaller galleries of the 

past. However, the implementation of the openings in the exhibition route is not 

distracting as view is not interfering with the perception of the artworks, with the 

exception of one ground floor gallery in the Boijmans Museum. This happens because 

of the visible intense movement in the exterior in the eye level. 

 

As already described, apertures can serve as a framework for sculptures and highlight 

their characteristics, but for the display of paintings their positioning should not 

obstruct the perception of the artwork. The field of view and the distance needed from 

the painting are important parameters in organizing the exhibition design. When the 

outdoor view is not altering or interfering with the perception of the artworks, it is 

easing for visitors and a point of relaxation. Large exhibition spaces can implement 

the use of windows in transitional and rest areas, contributing to a rhythm in the 

exhibition route and easing museum fatigue. 

                                            
33 W. Lam, Sunlighting as Formgiver for Architecture, New York: Van Nostrand Reinhold Company, 

1986. 
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Figure 81 , Figure 82  - Extension of Kimbell Art Museum, Fort Worth (USA) / Architect: Renzo Piano 

Building Workshop  

The feeling of openness is another important element forming the connection to the 

outdoor environment. In this case, the typology of the daylight openings is not as 

influential as their design. The existence of view and the surface of the apertures are 

crucial parameters in generating the impression of an open space. The feeling of 

openness is related to the spatial experience of the galleries and is directly affected 

by their architecture.  

 

The existence of view simultaneously creates a feeling of openness to the exterior. 

This impression is not affected by its content, only by its extent. For this reason, both 

side or top-lighting openings can develop a strong impression of openness. It is the 

dimensions of the openings that are defining for the degree of openness they create; 

the bigger the opening, the less isolated the space feels. Specifically, in galleries with 

only side-lighting apertures, the feeling of connection to the outdoor environment 

varies according to the distance from the window. In the area close to it, the space 

feels very open but further from it the feeling of openness decreases. Therefore, an 

important consideration is the relation of the size of the aperture to the total area of 

the room. The application of more openings can also increase the impression of 

openness.  

 

     
Figure 83 – Interior view in the former building of Whitney Museum of American Art, New York / 

Architect: Marcel Breuer  

Figure 84 – Interior view in the new Whitney Museum of American Art, New York / Architect: Renzo 

Piano Building Workshop  
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The type of glazing or shading devices can alter the perception of openness. The use 

of translucent or diffused glazing might even create contradictory feelings in the 

experience of the space. In the top-lighted galleries of both museums investigated, 

the existence of large ceiling apertures gives the expectation of a connection with the 

sky. However, in none of them this was clearly visible, but even the glimpses of the 

color of sky in the Gemeente museum galleries increased the impression of openness 

to the exterior, in relation to those of the Boijmans Museum. Regarding the shading 

devices used in the side-lighting apertures of both museums, the transparency of the 

shading material allows for apparent exterior views, therefore does not diminish the 

feeling of openness. Just like glazing, if the shading used was opaque or denser, it 

would function towards the isolation of the space from the exterior.  

 

As identified from the case studies, the openness to the outdoor environment is closely 

connected to the light level and distribution in the room.  Uniformity and high light 

level, increase the feeling of openness, whereas varied distribution of light and darker 

areas cut off on this impression. The distribution of light is again connected with the 

positioning and size of the aperture as described previously, as brighter areas occur 

near the opening and gradually fade.  

 

In addition, the outdoor feeling inside the galleries is another component of their 

connection with the exterior environment. It is generated by the existence of outdoor 

view and the experience of the dynamics of natural light. Both typologies of openings 

can result in a strong outdoor feeling inside the galleries. This impression is not directly 

affected by the extent of the openings, but more by their form and daylight falling 

through it.  

 

The outdoor feeling is strongly influenced by the existence of view out and specifically, 

by movement or immobility in the exterior environment. Visible exterior motion is 

creating a strong outdoor feeling in the interior of galleries and this impact of the 

view’s context was only identified by the experience of the case studies. A view to a 

static exterior although it creates a visual reference, it generates a weaker outdoor 

feeling. However, exterior movement that is visible through windows can act as a 

distraction. For this reason, the use of transition zones in front of vertical openings is 

favored and the positioning of exhibits should consider the field of view and distance 

required for the perception of the artwork.  

 

     

Figure 85 – View out to the interior museum courtyard from a gallery located in the ground floor in 

the Museum Boijmans Van Beuningen / perceived as static, fade movement of the tree leaves 
 

Figure 86 – View out to the street and urban surroundings in front of the Museum Boijmans Van 

Beuningen from gallery B (analyzed) / perceived as with intense movement 
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One of the most interesting aspects of daylighting is its uniqueness; every second it 

changes in intensity, contrast, shades of color, making it “an ever-changing light”. This 

characteristic leads to an infinite variety in the appearance of the daylit interior of 

spaces and provides a strong outdoor feeling in the interior. The more visible these 

changes are, the more intense the feeling.  

In both museums, when the observations were made, there were noticeable and fast 

changes in daylight intensity because of weather conditions. Although these changes 

were visible in all galleries, in the rooms that only have top-lighting apertures these 

variations serve as another layer in the perception of the art displayed. The variations 

make the experience of both the space and art more interesting as changes in light 

intensity, give different impressions of the room and highlight different colors of the 

paintings.  

The light level of the gallery is also associated with the outdoor feeling; the brighter 

the space, the stronger this impression. The light distribution, on the contrary, does 

not have a perceivable effect in influencing the outdoor feeling. This connection with 

the exterior is mainly generated by the changes in light intensity of natural light and 

this is visible in both galleries with uniform or varied distribution of light. Through the 

evaluations, it is also recognized that reflections and shadows of the side-openings in 

the exhibition space, contribute to the outdoor feeling. This is an observation about 

the connection with the outdoor environment, however it is understood that both 

reflections and shadows, even when they do not alter the perception of the artworks, 

they are distracting the visitor’s attention from the artworks and leading to visual 

discomfort; therefore, should be prevented in museum galleries. In galleries of the 

latest extension in the Boijmans Museum, the glossy material of the flooring resulted 

in reflected images of the windows being visible on its surface. Also, although not 

visible the day of the evaluation of gallery 9, in another visit it is identified that the 

west orientation of the side-opening in combination with insufficient shading from the 

roller, created visible and strong shadows of the window frame on the floor.  
 

     

Figure 87 – Reflections on the surface of the floor in Gallery B, Museum Boijmans Van Beuningen  

Figure 88 – Shadows and reflections on the surface of the floor in Gallery 9, Museum Boijmans Van 

Beuningen 

 

Looking from the exterior of the museums, their different approach on the relation 

they want to create with the city is visible. In the Museum Boijmans Van Beuningen, 

the transparency of the ground floor gallery in the latest extension creates a strong 
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connection with the city life. People walking in the sideway next to the museum can 

build up a gradual sense of the internal art context. On the contrary, as its design 

intention, the Gemeente Museum Den Haag appears less accessible and derived from 

its urban context. 

     
Figure 89 – Exterior view from the city street of Museum Boijmans Van Beuningen 

Figure 90 – Exterior view from the city street of Gemeente Museum Den Haag 

Lastly, regarding the galleries for temporary exhibitions their design requires for 

flexibility. This can be translated in larger exhibition spaces with an open plan, serving 

more like the “neutral” container as a basis for the organizational plan for the potential 

exhibitions. This flexibility and neutrality for the curatorial design however, can also 

be implemented by the use of daylight openings as surfaces (walls or ceilings) and not 

as design units (individual openings). Adequate daylight control forms by the buildings 

architecture and the adjustment of shading devices can give greater freedom to these 

galleries. This could serve as protection when light sensitive artworks are displayed, 

but also maintain a strong connection to the outdoors for the gallery when less 

sensitive pieces are displayed. The exhibition design in an open plan gallery can more 

easily locate the openings in transition zones, so that they do not interfere with the 

perception of the artworks or even use them as a framework when possible.  

 

Figure 91 – The window of the gallery C in the Museum Boijmans Van Beuningen. Here it serves as a 

framework for the temporary exhibition “Vocabulary of Solitude by Ugo Rondinone” in 2016.  
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8 Conclusion 

“I think we’re all realizing that the idea of a museum as a place of galleries 

with storage in the basement is outmoded… Museums are about bringing 

art and people together. The means by which you can do that are anchored 

 in the exposition and exhibition of a work of art but go far beyond that.  

You have to engage them in any way possible.”34 
 

Aaron Betsky 

 

Architecture is a form of art that communicates with people visually and emotionally, 

creating unique and inspiring environments. When it comes to museums, their design 

should invite people to explore them. As described in the beginning, museum 

architecture becomes the container of art and daylight openings as the perforations of 

this container, can create a dialogue between the interior and exterior context. Looking 

back to the research question structuring the thesis:  

 

How does daylighting design of museum galleries affect 

their connection to the outdoor environment? 

 

A condensed answer to this question can be that:  

 

The design of daylight openings determines the way and the degree  

the gallery communicates with the outdoors. 

 

There are two basic ways that daylight apertures interact with the outdoors; either by 

creating a visual connection to the exterior environment (urban surroundings or sky) 

or by forming a connection with the dynamics of natural light connected to time and 

weather conditions. By obtaining a view to the outdoors, subsequently a correlation to 

the daylight changes is also established.  

 

The degree of connection to the exterior environment can vary, providing a weak or 

strong relation with the urban context. This degree is affected by the architecture of 

the apertures and the existence of view.  The form and positioning of the openings 

affects the level and distribution of natural light admitted, thus shaping the spatial 

experience of the space and the communication with the outdoors. The existence of 

view and the extent of it, invigorate the degree of connection to the exterior.  

 

The significant relationship of architecture and transparency in establishing a 

connection with the urban surroundings, makes daylighting design a key element in 

creating an interface between art and the city. Daylight openings offering a view out, 

but also into the galleries can engage art as part of the city… and why not, when 

galleries are connected to the urban context, their inclusion in public life might induce 

people to start looking for art in their everyday lives… 

 

 

                                            
34 “The Incredible Growing Art Museum”, ARTnews, 31 August 2011 [Online]. Available: 

http://www.artnews.com/2001/10/01/the-incredible-growing-art-museum/. [Accessed August 2017]. 

http://www.artnews.com/2001/10/01/the-incredible-growing-art-museum/
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Figure 92 – Visualization showing how the design of daylight openings affects the degree of connection 

to the outdoor environment  
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Figure 93 – Top view of Museum Boijmans Van Beuningen  

 

 
Figure 94 – Top view of Gemeentemuseum Den Haag  

Both museums admit natural light in their first-floor galleries by the use of top-lighting 
openings in the interior ceiling of the galleries, which are located under the roof structure. 

In the Gemeentemuseum Den Haag the outdoor feeling was stronger and enhanced by the 

even little and fade perception of the sky. When looking from Google Earth the top view of 
the museums, the difference in the transparency of the roofs is clearly visible. Specifically, 

in the Gemeentemuseum, when zooming even the interior ceiling in the gallery 26 
investigated is perceivable.  
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Figure 95 – Gallery 25 (Museum Boijmans Van Beuningen) 
 

This gallery has the exact same design as gallery 23 investigated. However, it was 

interesting that in the paintings of gallery 23 the changes in light intensity due to weather 
conditions were more clearly and easily perceived. This might be connected with the fact 
that those paintings were created under natural light, whereas the paintings in the above 

gallery are significantly “younger” in age and probably were created under artificial lighting. 
This resulted in a much weaker outdoor feeling in the above gallery. 

 

     
Figure 96, Figure 97 – Gallery 11 (Museum Boijmans Van Beuningen) 
 

In gallery 11, which has the exact same design with the investigated gallery 9 and is located 

in the same side of the building, the shading was covering the total window and the top-

lighting opening did not admit any natural light. Probably it was blocked with opaque 

material between the opening and the roof structure. Due to this controls of daylight, the 

gallery felt significantly less connected to the outdoor environment than the gallery 

investigated.  
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Figure 98 – Gallery 41 (Museum Boijmans Van Beuningen) 

This gallery has the exact same design as galleries 42,43 investigated. However, in this 

room the immobility of the exterior generates a weaker outdoor feeling.   

 

     

Figure 99 – Reflections on the drawings placed opposite the window in gallery H (Museum Boijmans 

Van Beuningen) 

Figure 100 – Side-lighting and veiling reflections. The tilt of the picture overcomes the veiling reflection 

from the window.     

In gallery H, I experienced disturbing reflections in the glass surface of the frame in front 

of the drawings that minimized the ability to perceive the exhibit. However, if it was placed 

tilted the reflections could be avoided.   
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Figure 101 – Gallery 19 (Gemeentemuseum Den Haag) 

This gallery has the exact same design as gallery 21 investigated. However, in this room 

the clerestory was shaded with opaque material, so no natural light was admitted. This 

eliminated any feeling of openness or connection to the outdoors.  

 

 

Figure 102 – Image of the roof and its transparency in Gemeentemuseum Den Haag  

 

    
Figure 103, Figure 104 – Old and current design of the central courtyard in the Gemeentemuseum  

The transformation of the central courtyard to an atrium housing the café of the museum, 

decreases the outdoor feeling of the galleries with a view to it.  
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Figure 105 – Gallery 6 (Gemeentemuseum Den Haag) 

This gallery is located in the ground floor of the building and is part of the temporary 

exhibitions. The large window with a direct view to the lake and street in front of the 

building make the outdoor feeling in the space very strong. It is the only gallery of the 

building with such connection to the urban surroundings, however it was not investigated 

as it currently displays an exhibition of Chinese porcelain. 
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