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ABSTRACT: Alvar Aalto is an architect recognized for his mastery of architectural design and his careful 

consideration of the environmental delight of the space he created. The quality of light was a primarily design catalyst 

in the buildings he designed, among them libraries.  

He was one of the architects who could design desirable luminous environments to suit the building programme and 

the specific lighting conditions required by the users. The aim of this paper is to investigate and critically review 

Alvar Aalto´s daylighting design in three libraries which have a common architectural language: Seinäjoki Library, 

Rovaniemi Library and Mount Angel Library. The focus of this study is not only quantitative analysis but it is also on 

the roots of the meaning and the intentions of the luminous environment for the library environment. Sketches, 

drawings and performance simulations were used to help understand how natural light has been introduced and 

utilised in these libraries, and special attention has been given to the study of the use of reflected light to enhance the 

reading task. The findings from the analysis show that, even the use of architectural and lighting vocabulary is 

similar, the orchestration and manipulation of form, space, colour, and the location of light sources can create 

different luminous atmospheres for the reader. Much can be learned from Alvar Aalto’s buildings which use daylight 

as the key light source and his unique way of handling light to enhance the spatial poetry and enrich the meaning of 

the space.  

Keywords: library, light orchestration and manipulation, visual task and comfort. 

 

INTRODUCTION  

Historically, environmental delight in buildings has been 

a well considered factor in creating habitats because of 

the basic human instinct for seeking comfort. One of the 

most important design elements for the man made 

environment is the provision of light in the buildings. In 

order to understand how to use daylight in buildings, 

One obvious source of reference is to turn to the work of 

architects like Alvar Aalto who treated daylight as the 

primary light source for desirable illumination. 

Among his built projects, libraries are recognized as 

some of his major works in terms of architectural 

significance. The interaction between the reader, the 

reading environment and light in his libraries, has been a 

key concern to Alvar Aalto for providing comfortable 

places and appropriate light for the users.    

The focus of this paper will be on three libraries, 

Seinäjoki Library, Rovaniemi Library and Mount Angel 

Library, which are characterized by a similar 

architectonic vocabulary. All three libraries have a fan-

shape volume as the main lecture room and similar  

window typologies such as clerestories, high-side 

windows and rounded rooflights.  

This study critically investigated the performance of light 

in these three libraries in order to understand the inter-

relationship between the space and light and explored 

how daylight had been used to enhance the activities and 

programme in the library environment. In addition, a 

qualitative and quantitative analysis of the luminous 

environment in the main lecture rooms of the libraries 

will allow deeper understanding of how light has been 

manipulated in the libraries to enhance visual comfort.  

The aim is to learn from buildings designed by the 

architect who used natural light as the main source of 

illumination. The lighting techniques used in the three 

selected library are useful references for the design of 

reading environment. 

 

 

ALVAR AALTO AND LIBRARY. 

Daylighting was a primary design determinant in the 

buildings designed by Alvar Aalto. In his built works, 

especially libraries are mainly lit by natural light. In his 

career he designed and built 8 libraries:  

-Viipuri library (1930) in Russia, Jyvaskyla library 

(1953) in Finland, Wolfsburg library (1958) in Germany, 

Library in Reykjavik (1962) in Iceland, Seinäjoki library 
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(1963) in Finland, Rovaniemi library (1965) in Finland, 

Library of the Institute of Technology, Otaniemi (1965) 

in Finland and Library of Mount Angel Benedictine 

(1967) College in USA.  
 

 In five of the libraries he designed: Viipuri, Seinäjoki, 

Rovaniemi, Otaniemi: Institute of Technology and 

Mount Angel, there are common architectural 

characteristics:  
 

1) An enclosed reading space surrounded by book 

shelves without any external view;  

2) Typical window typology which included roof-lights, 

clerestory and high sided windows to bring daylight into 

the interior 

3) Use of indirect or baffled light in the reading space. 

 

 The use of both reflected and diffuse light is a key 

lighting strategy to provide a shadowless lighting 

condition which can bring to the reader a less distracting 

luminous environment.  As explained by Alvar Aalto:  

 

 “The problem of reading is more than a problem of 

the eye; a good reading light permits the use of many 

positions of the human body and every suitable relation 

between book and eye. Reading a book involves both 

culturally and physically a strange kind of concentration; 

the duty of architecture is to eliminate all disturbing 

elements.” (A.Alto 1978, p.79) 
 

 

METHODOLOGY 

As matured library buildings built by Alvar Alto in the 

latter part of his career, Seinäjoki, Rovaniemi and Mount 

Angel libraries share similar architectural characteristics 

and they were chosen for detailed daylighting 

performance analysis. 

 

The analysis will begin with a qualitative study of the 

spatial orchestration in the libraries. This study will then 

be supported by quantitative analysis. A 3-D model of 

each library was constructed for light performance 

analysis by using Ecotect and Radiance Software. In 

order to conduct accurate daylighting performance 

simulation, the computer models have similar material 

characteristics to the original buildings, thus the 

reflectance of the materials are correctly represented in 

the computer models. 

 

 

 

 

 

 

 

 

 

 

LUMINOUS ENVIRONMENT IN SEINÄJOKI 

LIBRARY 

Architectural promenade and lighting language.  

 

 
 
Figure 1: Seinäjoki Library Building Plan and perspective 

views. (Sanchez, 2011) 

 

 Seinäjoki library is consisted of two juxtaposed 

volumes, a rectangular shape which is intercepted in the 

south side by an irregular fan shape building that 

contains the book stacks, the main reading area and the 

lending desk (Fig. 1). From the librarian’s desk in the 

centre point, the main circulation space is opened in a fan 

pattern delimited by the book stacks in the peripheral 

area and half a level below the desk is a sunken reading 

area. 

 

 The main room is an open and free flowing space 

defined by a high southern and curving wall. The wall is 

not symmetrically radial about the desk, which generates 

an enclosed space in a complicated and dynamic manner. 

Inside this library, the connection to the surroundings is 

denied and only indirect and reflected light can enter the 

interior spaces.  

 

 A white and semi-circular concrete ceiling diffuses 

and reflects daylight into the stacks below, creating a 

cloud of light over the perimeter of the southern wall. 

The south face orientation of the main hall was due to the 

consideration for providing a quiet reading zone away 

from the road and public plaza.  With south facing 

windows directly exposed to the sun which will cause 

glare, metal louvers were introduced to avoid high 

summer sun but allow solar ingress in winter. The entire 

south curved perimeter section works as a daylighting 

fixture that controls the admission of light into the 

library.  

 

 On the opposite side, a raised northern clerestory 

window lit the space through a subtle sloped ceiling, 

which grades and leads the northern light into the deeper 
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central space of the fan shape volume. The sunken 

reading roomis lit mainly by the reflected northern light, 

and balanced by the reflected light coming from the 

southern perimeter. A complex interplay of light creates 

a shadowless luminous environment which suits the 

reading activities. 

 

Daylighting performance analysis. 

In Seinäjoki library the daylight distribution in the library 

was simulated under an overcast sky condition (57% 

overcast sky in Finland). Figure 2 show the two main 

light sources coming from the opposite south and north 

facade provide a relatively balanced luminous 

environment. 
 

 The daylighting performance in the reading room is 

characterized by an even distribution and a low daylight 

factor which is around 1.83%.  
 
 

 
 

Figure 2: Daylight factor isolux contour plan of library in 

Radiance. (Sanchez, 2011) 

 
 

In the centre of the fan-shape space, the reading area has 

an even daylight distribution (uniformity ratio 0.52). The 

light intensity decreases gradually towards the south 

peripheral zones, where the book stacks are located and 

then increases towards the control desk that is lit by the 

northern light. In Seinäjoki Library the uniform light is 

achieved by the careful manipulation of the baffled south 

light and the north light coming from the clerestory 

windows under the sloped ceiling. 
 

 In this library, the illuminance level is generally low 

for the task of reading and searching a book (Fig. 3). The 

light level under overcast sky condition ranges from 5 

lux to 100 lux and the reading area which needs higher 

level of light is under lit (around 10 lux in the reading 

area).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 3: Daylight illuminance plot obtained through Ecotect/ 

Radiance simulation. (Sanchez, 2011) 

 

 The book stack zone is slightly brighter than the 

reading zone because it is located under the high-side 

windows with a white scoop in the perimeter area that 

redistributed the direct light to illuminate the book stacks 

and circulation space. It has been observed that higher 

levels of illumination can be found on top of the book 

stacks, but this has no benefit to the readers. 

 

 Although a relatively shadow free luminous 

environment has been created in the Seinäjoki library by 

bringing in daylight from opposite directions, the use of 

louvers in the south façade reduce direct solar gain which 

may potentially cause overheating in summer, but this 

also cut out substantial amount of daylight inside the 

library. The book stack zone under the high level 

clerestory windows is well daylit, but in the reading zone 

where higher light level is required, it is dimly lit under 

overcast sky conditions. However, it is envisaged that the 

daylighting performance may improve under sunny sky 

conditions. 

 
 

LUMINOUS ENVIRONMENT IN ROVANIEMI 

LIBRARY 

Architectural promenade and lighting language.  

 

 
 

Figure 4: Rovaniemi Library building information. (Sanchez, 

2011) 

+8.3 Lux 

+9.6 Lux 
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 This library is identified by two remarkable shapes; 

one is a rectangular building facing south which is 

aligned to the street and oriented in the east-west axis 

and a fan-shape building which looks on to the quiet 

central square and receives its light from the north (Fig. 

4).  
 

 Inside the rectangular building an elongated lobby lit 

by oval rooflights attract the attention of the visitor. Next 

to it the lecture room as an open space with a fan shape is 

displayed.  
 

 The fan-shaped room starts from the curvilinear main 

desk, which is bounded by a clerestory window above it. 

Indirect and reflected light is channeled downward onto 

the vertical surfaces of the columns and accentuates the 

control area as the room`s centre of circulation. In the 

right corner behind the control desk, a small reading area 

is illuminated by four rounded rooflights, inviting the 

users to read.  
 

 Next the control desk there are three separated sunken 

reading areas, which follow the segments of the fan. 

Above the reading rooms there is a flat roof surrounded 

by high windows on the three sides. These windows are a 

hybrid between clerestory windows and skylights 

because of the inclination of the glass surface, which is 

grabbed with folded corners with side elements. 

  

 The large glazing area emphasizes the book stack 

area that is on the periphery of the fan-shape library and 

also brings predominantly northern light to the reading 

niches. Through the use of the complex roof shape and 

white plastered interior surfaces, the reflected light is 

once more the strategy to provide illumination in the 

library.  

 

Daylight performance analysis. 

In Rovaniemi library, there are also two main sources of 

light. Alvar Aalto introduced peripheral light above the 

book stack area and a central light that lit the control 

desk zone, the spaces in between these two main light 

sources are in shadow.  
 

 The results obtained from the daylighting 

performance analysis under overcast conditions indicate 

high light contrast in the library (Fig 5). 
 
 

 
 

 

Figure 5: Daylight factor isolux contour plan of library in 

Radiance. (Sanchez, 2011) 

 

 The daylight factor in the control desk and part of the 

sunken rooms is about 4.58%, indicating a well daylit 

luminous environment. The peripheral stack zone has the 

highest daylight factor of 7.40%.  However the 

circulation space around the control desk and the inner 

part of the sunken reading rooms have low daylight 

illuminance with average daylight factor around 2.40%. 
 
 
 
 
 

 

 

 

 

 

 

 

 
 

Figure 6: Daylight illuminance plot obtained through 

Radiance. (Sanchez, 2011) 

 

 The daylight illuminance in the sunken reading area 

varies from around 100 lux (close to the building 

periphery) to 20 lux (inner reading area) (Fig.  6). 

 

  The low uniformity ratio of 0.32 in the reading 

area further indicates uneven daylight distribution in the 

reading area. However the positioning of the reading 

zone closer to the high level clerestory windows has 

improved the reading environment significantly. 

  

 Unlike the relative uniform lighting condition in the 

Seinäjoki library, Rovaniemi library has a dramatic and 

contrasting luminous environment. The main library 

space has dedicated high brightness zones to enhance the 

readers’ reading activities. The contrast between the 

brightness zones and the darkness ones create visual 

interest and the northern light coming from the larger 

+86 Lux 

+101.2 Lux 

+19.3 Lux 

+4.6 Lux 
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openings in the lecture hall enhance the luminous 

balance and reduce high brightness contrast. 
 

 

LUMINOUS ENVIRONMENT IN MOUNT ANGEL 

LIBRARY 
 

Architectural promenade and lighting language.  

 

 
 

Figure 7: Mount Angel Library building information. (Sanchez, 

2011) 

 

 Mount Angel library is consisted of a rectilinear 

building at the entrance and a fan-shaped 3 level building 

facing the north at the back (Fig. 7). The fan-shape plan 

is radial from the centre point of the entrance desk which 

is above a low wood slat ceiling with rounded rooflights. 

In front of the desk a radial stack area and a perimeter a 

reading area can be seen. In the perimeter the ceiling 

slopes up to meet the high northern clerestory windows. 

This sloped ceiling enhances contrast grading and 

reflects daylight to illuminate the reading area.  
 

 In the middle of the fan-shape volume, there is a 

mezzanine above the curved clerestory window facing 

north. In the mezzanine, not only a reading area can be 

seen but also is the transition space to the lower level of 

the library. This area is the vertical core of the library 

and it is naturally daylit.  
 

 On the lower level, a bigger radial book stack area is 

located and in the perimeter is another reading area with 

individual study rooms.  High level windows lit the study 

rooms and through glass partition the light is borrowed to 

illuminate the book stack area. The glass in the partition 

walls is translucent in order to provide privacy but at the 

same time allow daylight entering the stack area.   
 

 In general, the lower level of this library is lit by 

daylight through the vertical core and the perimeter. In 

this level the windows of the perimeter have external 

vertical louvers that diffuse the light form the north.  
 

 This library has a contrasting interplay of light to suit 

the activities of the readers. The central focus is the 

mezzanine reference area and writing area, where the 

interaction between light and space occurs.  
 

 A mixture of space, form, materials and window 

openings creates a dynamic reading environment that is 

well concealed from the outside world. 
 

Daylight performance analysis. 

In the main room of Mount Angel library, the 

distribution of light reveal three main sources of light, 

the first one lit the peripheral area, the second one 

illuminates the central zone through a clerestory window 

and the third one are the skylights at the entrance of the 

library.   

 
 

Figure 8: Daylight factor of isolux contour plan of library in 

Radiance. (Sanchez, 2011) 

 

 

 The daylight simulation results under overcast sky 

conditions (55% overcast sky in Oregon) at the entrance 

level indicate a low average daylight factor of 2.79% 

(Fig. 8). Daylighting performance analysis of the other 

functional zones shows that the reading areas located in 

the perimeter of the fan-shape and the mezzanine 

achieved a daylight factor around 5.25%, which indicates 

a well daylit space and the illumination level is 

satisfactory for the reading task. However, in the book 

stack zone and the lobby the daylight factor decreases to 

1.71%.  
 

 In Mount Angel library an even distribution of light 

in the reading areas has been observed (0.72 uniformity 

ratio). The direct relationship between the reading areas 

and the sources of light creates a well illuminated reading 

environment for the readers (average illuminance is 415 

lux). Compared with the reading zone, the book stack 

zone has lower light level of 30 lux. This is due to the 

fact that the window openings are not directly related to 

this area.(Fig. 9)  
 



PLEA2012 - 28th Conference, Opportunities, Limits & Needs Towards an environmentally responsible architecture Lima, Perú 7-9 November 2012 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 9: Daylight Illuminance plot obtained through 

Radiance. (Sanchez, 2011) 

 

 In his last library, Alvar Aalto used different lighting 

strategies to enhance the reading task which requires 

higher light level and a glare free environment.  

Although the ceiling shape is very simple, the same 

technique of using sloped white surfaces next to the 

openings to admit reflected light to achieve shadowless 

interior has been re-adopted here. Unlike the other two 

libraries, the Mount Angel Library has a dedicated 

lighting strategy for the two reading areas. Both the 

central and peripheral reading zone are lit by top light 

and side light, thus a more desirable reading environment 

has been created. 

 
 

COMPARATIVE ANALYSIS OF SEINÄJOKI 

LIBRARY, ROVANIEMI LIBRARY AND MOUNT 

ANGEL LIBRARY. 

In Seinäjoki, Rovaniemi and Mount Angel libraries, 

Alvar Aalto´s architectural and light treatments are very 

similar. The three libraries share the same conceptual 

basis to enhance the internal space with daylight and 

define distinctive luminous environments for the reading 

task.  

Figure 10: Typological summary of apertures in the libraries. 

 

 In each library, a strong relationship between space, 

form and light can be observed because of Alvar Aalto´s 

intention to use indirect light to create shadowless 

luminous environment. Figure 10 shows the similarity 

between the three buildings in terms of window 

treatment, where the high- side windows are located in 

the peripheral zones and the clerestories in the deeper 

and central areas. 
 

 Despite the similarity of the lighting language; the 

orientation of the openings, the connection between light 

and the interior activity zones and the interplay of space, 

form, light, colour and shape provides different light 

performance in each library.  
 

 

 At Seinäjoki library (1963) the relation between the 

ceiling shape and the building fenestration, enhances the 

evenly illuminated reading environment. 

Contrary to Seinäjoki, the Rovaniemi library (1965) is 

characterized by the uneven light distribution which 

created a contrasting luminous environment. 

Mount Angel library (1967) as the last library designed 

by Alvar Aalto not only shows the even distribution of 

light for the reading areas as in Seinäjoki, it also 

combines the contrasting light drama of Rovaniemi.  

The appropriate connection between the window 

openings and the reading zones which required higher 

light levels in Mount Angel library not only shows the 

main difference between the three libraries, it also shows 

the consistent evolution and improvement of Alvar 

Aalto´s lighting design in libraries (Fig.11) 

 

 
 

Figure 11: Zoning improvements. (Image from Sanchez, 2011) 

+81.6 Lux 
+422.0 Lux 
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CONCLUSION 

The investigation of the luminous environment in the 

three selected libraries designed by Alvar Aalto revealed 

a consistently evolving architectural and light language 

and vocabulary.   

 

 The introduction of indirect light inside the libraries 

enhances spatial experience and provides better control 

over both the luminous and thermal environment. The 

use of two opposite main sources of light, central 

openings and reflective white surfaces was Alvar Aalto´s 

lighting technique for achieving balanced light.   

 

 In general, uniformly lit reading environment and 

visual comfort has been achieved in the three libraries. 

But the daylight illuminance in the reading areas of the 

Seinäjoki and Rovaniemi library is not adequate and 

artificial lighting needs to be used as supplementary light 

source. In the final library project, this problem has been 

addressed by placing the reading areas closer to the 

sources of light, in the peripheral zone under the high 

side windows and under the curvilinear clerestory 

windows.   

 

 Through the use of similar architectural and lighting 

language, but different spatial layouts, a more desirable 

luminous environment was achieved in Alvar Aalto’s last 

library. It is evident that there is continuous self-

improvement in Alvar Aalto´s design of libraries, where 

the reader´s needs became the main source of inspiration 

for his lighting ideas.  
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