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ABSTRACT: A facade strategy based on solar geometry that is employed in a building is highly 
context and climate specific. Every such strategy would have to have a strong intent behind its 
adoption in that particular case. In some cases, such a strategy works as intended but in others, 
it fails to accomplish its purpose. The motive of this report is to investigate the facade strategy 
designed for the Mill Owners’ association building in Ahmedabad, India by architect Le 
Corbusier. It is an attempt to analyse the specific design of the facade strategy in the Mill 
Owners’ association building based on solar geometry, which would uncover the architect’s 
intention behind such a design and if the internal environment thus created is successful or not . 
The results of the analysis would prove if the facade strategy functions as planned or otherwise.  
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1. Introduction 

The Mill Owners’ association designed in 1954 by 
architect, Le Corbusier, was to house the offices and meeting 
rooms of the association formed by Ahmedabad’s textile 
manufacturers. This building was called ATMA or the 
Ahmedabad Textile Mills Association building. The building 
programme was not very extensive. It was intended to run as a 
9am to 6pm office. 

The Mill owners’ association in Ahmedabad has the brise-soleil system as its dominant 
feature (Figure 1). In this building, the brise-soleil acts as a false facade detached from the main 
building block on the east and west facades, opening up the building on these two sides. The 
orientations of the vertical louvers vary between the two facades. According to Le Corbusier, the 
principle behind the brise-soleil is that  

“it is the sun which does the moving, never once occupying the same place in the sky for 365 
days. A scheme can therefore be devised based on precise data: a) the course of the sun on every 

Figure 1 - Mill Owners' 
association 



day of the year; b) problems of the latitude of the place under consideration; for instance the sun 
should never touch a pane of glass during the summer period between the two equinoxes, but in 
winter the sun may be perfectly bearable.” (Corbusier 1960, p. 111) 

This study will help understand the design intention behind the facade strategy adopted and its 
influence on the internal environment with respect to daylighting as well as thermal comfort. 

2. Design intention 

Writing about his Ahmedabad designs, “Le Corbusier emphasised the coupling of shade and 
air movement as the critical response to the climate” (IASTE, 2007). This translated in the 
design as brise-soleil elements on the east and west facades for shade and there was free air 
movement in the intermediate spaces as only the management rooms and offices had glazed 
walls, leaving the spaces in between exposed to the air movement from the east and west faces.  

2.1.  The Facades 
2.1.1. West facade  

  

 

 

 

The west facade has brise-soleil, with the vertical louvers at a 43° angle to the N-S axis on a 3m 
overhang (Figure 2 - West facade brise-soleil details 

2.1.2. East facade  

 

Figure 3 - East facade brise-soleil details 

Brise soleil at a 43° angle  

to the N-S axis 

Glazing behind the brise-soleil  

on the first floor 

3m overhang 

Orthogonal sun-breakers to maximise view 
towards the river on the east 

Figure 2 - West facade brise-soleil details 



 
The East facade is characterised by orthogonal sun breakers in order to maximise the view to the 
river on the east (Figure 3).  
 

2.2.  Relating the sun path to the east and west facades 

Tracing the position of the sun at different times of the day and how the facades relate to it 
provided an insight into the design intention behind the brise-soleil on both facades. The 

following figure (Figure 4) contains 
a matrix with the building in plan 
and its relation to the sun at 
different times of the day on the 
three strategic days of Equinox, 
Summer Solstice and Winter 
Solstice. 

Under sunny sky conditions,  

 At 9am, there is solar 
ingress into the east facade 
all through the year(Figure 4) 
The depth of the brise-soleil 
facilitates for solar ingress as 
well, as seen in Figure 5, 
while the west facade 
remains in shade. 
 At 12 noon, the sun 
angle is almost 90°, 
especially during equinox, so 
both facades remain 
relatively in shade except for 
a small amount of indirect 
solar penetration on the 
east(Figure 5)  
 Between 12 noon 

and 3pm, as the sun moves towards the west, the west facade allows solar ingress and at 
1pm, the angle of the sun is equal to the angle of the brise-soleil(Figure 4), but owing to 
the depth of the overhang, there is reflected light penetration into the building until 
5pm(Figure 5). 

 At 6pm, as the sun angle is very low, there is total solar ingress on all the three days. 

Figure 4 - sun path matrix in plan 



 The facade strategy successfully prevents total ingress when the solar radiation is the 
highest between 12 noon and 3pm on both facades. 
 But, the building cannot function as a completely daylit building as both facades are in 
shade for some portion of the day. 

3. Analysis of the internal environment with respect to the facade strategy 

3.1. Response of the internal visual environment to the facade strategy 

In order to understand how the facade affects the internal 
environment, the meeting room on the first floor (Figure 6) has 
been considered for study, since it does not have any 
supplementary windows apart from the glazing behind the 
brise-soleil on the west. 

The space was used to hold meetings of the textile mill 
owners. In order to understand how this space functions 
visually under the worst case scenario, it was first tested under 
overcast sky conditions.  

According to the CIBSE guide to daylighting, the optimum 
range of daylighting for an office is 2 – 5% average daylight factor. The results of the test 

Figure 5 - sun path matrix in section 

Figure 6 - Space under study- Meeting 
room on the west  



revealed that the average daylight factor in this space is 0.78% (Figure 7). This highlights a 
drawback of a strategy based on solar geometry, that when the sky conditions are not sunny, the 
facade does not work as designed.  

  

 

 
 

 

 

3.2. The effect of the facade strategy on the thermal performance of the spaces 

Base case -  It can be noticed from the chart (Chart 1) that for more than 60% of the year 
(63.4% in the east space and 61.9% in the west space), the temperature in the east as well as the 
west spaces is above the comfort range of 22 - 28°C.  

 

Chart 1 - Comparison of the percentage of the year that the external, east space and west space are at the comfort range 
of temperatures, 22-28°C (Base case) 

Case 1 – The brise-soleil were made thinner from 150mm to 50mm to reduce the thermal mass, 
to check the significance of the effect that it had on the thermal environment 

% 

Figure 7 – Daylight distribution under 
overcast sky conditions 



 

Chart 2 - Comparison of the percentage of the year that the external, east space and west space are at the comfort range 
of temperatures, 22-28°C (Case 1) 

The chart shows that there is a slight decrease in the percentage of the year that both spaces 
have temperatures higher than 28°C viz. in the east space, the percentage has decreased from 
63.4% to 60.7% and in the west space, from 61.9% to 58.9%. (Chart 2) 

4. Conclusion from the analysis of the facade startegy 

The study established the role of the facade in determining the visual and thermal internal 
environment. The design of the brise-soleil which is heavily dependent on solar geometry fails to 
provide an adequately comfortable visual environment during overcast sky conditions. The 
spaces under consideration definitely require an alternate source of daylight apart from the 
openings on the east and west facades. On the east facade, where the priority was to maximise 
views towards the river, due to the wide spacing of the vertical louvers and their orthogonal 
nature, the spaces are over-lit in the mornings. Introducing additional vertical louvers will 
resolve the problem to a certain extent. 

The brise-soleil are so designed on the west facade that they successfully prevent solar ingress 
when it is not required, but at the same time due to its thermal mass and bulk it worsens the 
thermal conditions during the day. Reducing the bulk of the louvers by using lighter materials 
and decreasing their thickness could help improve the thermal environment for a building in this 
climate using a similar facade strategy. 
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