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Villa Savoye - An architectural wonder or a thermal disaster
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ABSTRACT: Le Corbusier played a diverse role in Modern Architecture. He devoted himself in formation of an
unique style of architecture, playing with day light penetration and formation of spaces which will surely be
inspired by everyone. All his structures had great essence of visual impact. Le Corbusier had a profound study
of light and psychological impact of that space on a person in a given space. This is what he was famous for.he
had developed his own style of architecture with his five point concepts of modern architecture viz. Roof top
garden, the pilotis, the raised floor, the free plan and the strip of horizontal continuous windows. During 1920’s
he built a series of Villas with same five point concept. Villa Savoye was one of them. Along with the concept he
also experimented with materials used in construction. Concrete was one of them. He used concrete for roof
slabs as well as for walls unlike traditional sloping roofs and brick walls. Though Le Corbusier being called the
‘Master of modern Architecture’ and believed in ‘truth is beauty’; this beauty in Villa Savoye couldn’t make it a
habitable space. Considering only impact of light in a space was not sufficient for one to live in. An envelope
required to make the space thermally comfortable lacked in Villa Savoye. In this report | would try out to
comprehend the cause for Savoye family not able to sustain in their Villa and with few alteration in the existing
structure try to make Villa Savoye a habitable place.
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1. INTRODUCTION

Villa Savoye is located in Poisy about one hour drive from Paris. It was designed by Architect Le
Corbusier in 1928-1930 and was occupied by the owner Pierre and Emilie Savoye from 1931 until
1940. Le Corbusier defined Villa Savoye as "A house is a machine for living in." In his letter to
Madame Savoye he said that “The function of a house was to provide 1. A shelter against heat, cold,
rain, thieves and the inquisitive. 2. A receptacle for light and sun. 3. A certain humber of cells
appropriated to cooking, work and personal life” (LuphLy Fa ; 2009 cited in Sbriglio,1999). LuphLy Fa
in his published work Jumat architecture and modernism;2009 states that “In September 1936, six
years after the villa’'s official completion, Madame Savoye compressed her feelings about the
performance of the flat roof into a (rain-splattered) letter: ‘It's raining in the hall, it's raining on the
ramp, and the wall of the garage is absolutely soaked. What's more, it’s still raining in my bathroom,
which floods in bad weather, as the water comes in through the skylight.” “ as immediately after the
family moved in the roofs of Sayove’s son Rogger’s bedroom leaked so much that he got a chest
infection and struggled himself with Pneumonia for almost one year. LuphLy Fa in his published work
Jumat architecture and modernism;2009 also says that in autumn of 1937, Madame Savoye
admonished that ‘After innumerable demands on my part, you have finally accepted that this house
which you built in 1929 is uninhabitable. Your responsibility is at stake and | have no need to foot the
bill. Please render it habitable immediately. | sincerely hope that | will not have to take recourse to
legal action.’” (LuphLy Fa ; 2009 cited in Sbriglio,1999).

Nicole Sully in her paper ‘climate’,2009 “This problem, compounded by issues with the heating
system, resulted in the house feeling, as Sbriglio notes, “cold and damp” and subject to “substantial
heat loss due to the large glazing”—a cause for particular concern given the health problems of the
clients’ only child, Roger Savoye, that saw him spend time in a French Sanatorium. (Nicole Sully,
Vol.12, No.4-‘climate’, 2009)

However the family had to vacant the house and fly off leaving the city due to the outbreak of
Second World War in , thus saving Le Corbusier from answering in court room. It was occupied by
German and American forces and it was during this period that the structure was destructed to its
maximum. Latter in late 50’s the government restored it as a Historic Monument and converted to
‘Modern Art Museum’ in 1966.

Thus from it was observed that Villa Savoye had a great form and volume which is defined by
poetics of light, but the thermal envelop lacked making it an inhabitable space.

2. THE PROJECT

Villa Savoye was a single family house located in the regions of Poisy, France. The structure was
located in the centre of a plot surrounded with dense trees on the periphery of the site leaving the
central portion as a big lawn of farmland.

Latitude/Longitude: 48°55'28n 02°01'42e about an hours drive from Paris
Built between 1928 and 1931

Architect : Ar.Le Corbusier
Occupied by : Emilie Savoye
Climate : Temperate

Figure 3: views of Villa Savoye
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Villa Savoye is placed at the centre of a huge farm field land with deciduous trees on the periphery of
the site.
Villa Paris experiences an average highest temperature of 30°C, while lowest of -5°C. The average
rainfall received in this latitude is about 650mm. Comfort zone was observed to be between 18°C to
24°C (CIBSE weather data). Paris receives prevailing south-west winds during most of the times of the
year.

As the ratio of the build up area to the site area is almost 1:3 and the trees are only on the
periphery they do not shadow the structure

2.1. Building Architecture

Villa Savoye addresses “The Five Points”, the basic tenets of Le Corbusier of new aesthetic of
architecture.
e The pilots, or ground-level supporting columns, elevating the building.
e A flat roof terrace reclaims the area of the building site for domestic purposes, including a
garden area.
e The free plan, made possible by the elimination of load-bearing walls.
e Horizontal windows provide even illumination and ventilation (ribbon window)
e The freely-designed facade, unconstrained by load-bearing considerations, consists of a thin
skin of wall and windows.

Groun)i floor plan First floor plan Second floor plan
Figure 4 Floor Plans

Vila Savoye has the concept of raised floor; where in the main living area is raised to one level
floating on pilots, thus keeping it away from the dampness and moisture of land.

It comprises of just three floors. Ground floor with major services like laundry room, servant’s room
and parking for three cars. First storey is the main living space which includes the living room on North
West side, kitchen on north side and bed rooms to the south of structure. The living space is
surrounded to an open courtyard in the centre forming the linkage between each other, as well as
providing each space its own privacy. The second or the top most floor forms the roof of the villa which
has a terrace garden and free space which Le Corbusier defined as a place where Madame Savoye
may do her morning exercise. Raised floor and ribbon window was the key architectural feature
designed by Le Corbusier for Villa Savoye.

3. THE RESEARCH CRITERIA
3.1. Research Question

How ribbon window forms a volumes that is defined by poetics of light, but affect the thermal
comfort of a dwelling in a temperate climate.
3.2. Research objective

* To study the environmental implementation of ribbon windows in Villa Savoye

+ And to recommend a few changes in the building making it a habitable space.

Le Corbusier’s space and light strategy
+
Few thermal considerations

Perfect space to Live In?



4. DAY LIGHT PERFORMANCE OF RIBBON WINDOWS IN VILLA SAVOYE IN DIFFERENT

HABITABLE SPACES

To understand how ribbon windows typology and the penetration of day light into a space caused
by these windows, Ecotect analysis model was built and tested for two major zones viz. Living room
and bed rooms.
4.1. Living room

It is a free plan for furniture layout, facing North — West side of the site. A glass sliding door of
entire wall height opens into the central open courtyard towards the south of living room. This
orientation allows south light penetrating into the room.

Winter Summer
- adequate day light achieved - Morning 1hr
from 11am to 4pm - evening 4pm to 6pm

Figure 4 winter and summer sections of Living room

In winter it is observed that the room receives adequate day light for almost 5hrs/day. While in summer
it prevents the harsh afternoon light from overheating the space. The average day light factor was
observed to be 13.5%

4.2. Bed rooms
Master bedroom faces the south — east side of the site while son’s bedroom is on the east corner of
the villa having openings on both south-east as well as north-east side of the structure.

Winter . Summer
- adequate day light achieved - Not received throughout the day
from 10am to 3pm

Figure 5 winter and summer sections of bed rooms

In winter it is observed that the bed rooms also receives adequate day light for almost 5hrs/day,
while in summer it is been observed that the room is prevented from penetration of sun almost
throughout the day. The average day light factor was observed to be 3.35% which is sufficient for a
bedroom.

4.3. Observations

Through Ecotect analysis and observations for all the living spaces on the 1% floor it was observed
that Le Corbusier incredibly arranged and privately designed the rooms with beauty in mind so that
they received required amount of day light all throughout the year. The spaces formed were defined by
poetics of light depending on the psychology of the person occupying a particular space at a particular
given time of the day in every season.

As published in various papers and essays, Villa Savoye was one of the private houses designed
by Le Corbusier which was observed to be an inhabitable space due to many reasons, one of which
was that it lacked in forming an envelope which made Roger Savoye (son) to fight against pneumonia
for almost a year. The house did not perform well during winters. It was not thermally comfortable
habitat to live in.



5. BUILDING TAS MODEL

To understand the thermal performance of villa Savoye a TAS model was built up and calculated
with various cases. Base case as the existing structure followed with various changes incorporated to
make the villa a comfortable space to live in.

Base Case Case - 2 Case - 4
Thickness Layers U-value [Thickness Layers U-value [Thickness Layers U-value
Ceiling 200mm  Concrete slab 1.95 200 Concrete slab 1.79 200 Concrete slab 0.54
50 Screed concrete 50 Scread concrete
250mm 50 Cork tile
S Bitumanious layer
305mm
wall 20 Plastar 1.26 20 Plaster 0.77 20 Plaster 0.37
75 Concrate wal 75 Concrate wall 75 Concrete wal
50 Air Cavity 50 Air cavity 50 &ir cavity
75 Concrete Block 75 Concrate Block 75 Concrate Block
20 Plaster 20 Plaster 20 Plaster
240mm 20 Cork Board 70 Cork Board
260mm 310mm
Glass (Window) 10mm  Clear Glass 5.6 6 Kappafloat (Neutral) 6 High-Performance 0.95
12 Air Gap low-&: Coated glass
6 Kappafloat [Neutral) 12 Krypton fil
24mm 6 Clear glass
12 Krypton fil
6 High-Performance
low-e2 Coated glass
42mm
Door-Window Frame |100mm Teak 1.06{150mm teak 0.75 |[150mm teak 0.75
Door Pane 20mm  Softwood 2.48/50mm  Softwood 1.62 [SO0mm  Softwood 1.62

Figure 6: Material chart of building elements for the final and a intermediate case along with

base case

5.1. Base case
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Figure 7 winter graph for base case
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Figure 8 summer graph for base case

It was observed that during winter the outside temperature was almost 96.6% times below 18°C.
Whereas even the internal temperature of the living space (viz. living room and both the bedrooms) fell
below 18°C almost 100% of the time. During summer almost 15% to 25% of the time the internal
temperature was above 24°C. Ribbon windows might be one of the reasons for maximum heat loss
during winter and heat gain during summer. Also just the concrete cavity wall with maximum opening
did not solve the thermal issue or Villa Savoye. Through site micro climate analysis it was examine
that 41% of the year is summer in Poisy while 59% of the year is winter.




5.2. Case 2

90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

81.3%

67.5% 68.9% gg 3%

64.6%

69.1% 68.1%

Children’s
bedroom

Living room Mater bedroom EXTERNAL

W BASECASE WCASE-2

Figure 9 graph showing temperature <18C for case 2 for entire year
The above graph explains that putting and insulation of 20mm cork does not help much in forming the

envelope.
5.3. Case 4
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Figure 10 comparison of base case, case 2 & 4 for time of the year when temperature is <18C
Figure 11 percentage of comfort zone achieved in case 2 and 4

From figure 11 we can conclude that in the 4™ case it is been observed that, almost 45% to 52%
of the year will have temperature below 18°C without any mechanical heating system, where 59% of
the year is winter and 81% of the year , external temperature will be below 18°C.

Figure 12 let us understand that almost 10% to 15% of the year will have a comfortable internal
temperature, when only 1.4% of the year external temperature is in between comfort zone.

CONCLUSION

But tas analysis showed the thermal comfort was not achieved in the villa Savoye.
Providing a thermal envelop may improve the thermal performance of the building

6
e It was observed that ribbon windows do get the adequate day light into the room.
[ ]
[ ]
[ ]

Thus making it a habitable space.
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