VILLA SAVOYE — An architectural wonder or a thermal disaster ?

ARCHITECT : LE CORBUSIER

LOCATION : POIsSY - ABOUT AN HOUR DRIVE FROM PARIS
BUILT BETWEEN 11928 AND 1931

OccuUPIED BY : EMILIE SAVOYE

HISTORY :

* THE OWNER OCCUPIED THE VILLA FROM1931 1O LATE 30’S
* LATTER DUE TO INHABITABLE SPAGCE , THE FAMILY HAD TO VACANT THE
HOUSE

- LEAKING ROOFS

- COLD AND DAMP WALLS

- SUSTAINABLE HEAT LOSS DUE TO LARGE GLAZING
* OccuPrPIED BY GERMANS AND AMERICAN FORCES DURING WORLD WAR 2.
* CONSERVED AND DECLARED AS A HISTORIC MONUMENT BY THE
GOVERNMENT IN LATE 50’s
* CONVERTED TO MODERN ART MUSEUM IN 1966

ARCHITECTURAL DETAILS :

GROUND FLOOR FIRST FLOOR SECOND FLOOR
* SERVANT’S ROOM LIVING SPACE TERRACE GARDEN
°* LAUNDRY ROOM * BEDROOMS (PARENT & SON)
* PARKING (3 CARS) °* LIVING ROOM

®* KITCHEN

VIEW



RESEARCH QUESTION :

°Is VILLA SAVOYE A HABITABLE PLACE ?

* How RIBBON WINDOW FORMS A VOLUMES THAT IS DEFINED BY POETICS OF LIGHT,
* BUT AFFeEcT THE THERMAL COMFORT OF A DWELLING IN A TEMPERATE CLIMATE.

RESEARCH OBJECTIVE &

* TO STUDY THE ENVIRONMENTAL IMPLEMENTATION OF RIBBON WINDOWS IN VILLA SAVOYE
* AND TO RECOMMEND A FEW CHANGES IN THE BUILDING TO MAKE IT A H” BITABLE SPACE.

Daylight Analysi:
Day|

LIVING ROOM :

* OPEN LIVING SPACGE

®* FREE PLAN FOR FURNITURE LAYOUT

* FACING NORTH-WEST SIDE OF THE SITE

* GLASS FACADE ON SOUTH SIDE OPENING INTO COURTYARD

SUMMER

WINTER
ADERUATE DAY LIGHT * MORNING 1THR VIEW OF LIVING ROOM
ACHIEVED FROM * EVENING 4PM TO 6PM

11AM TO 4PM

OBSERVATIONS :
* REQUIRED AMOUNT OF LIGHT WAS BROUGHT INTO THE SPACE IN A

PARTICULAR SEASON
- IN WINTER LIVING ROOM RECEIVES DAYLIGHT FOR ALMOST SHOURS/DAY

= IN SUMMER HARSH AFTERNOON LIGHT IS BEEN AVOIDED

* AVERAGE DAY LIGHT FACTOR = 13.5%
VIEW - COLOUR BAND — ILLUMINANCE LVL



MASTER BED ROOM:

®* FACING SOUTH-EAST SIDE OF THE SITE

°* WINDOW OPENINGS ON ONLY ONE SIDE (sOuUuT

3

Daylight Analysis
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WINTER : : -
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PLAN - ILLUMINANGE LEVELS 12 PM

10aM TO 3PM

OBSERVATIONS :

®* LIKE LIVING ROOM, REQUIRED AMOUNT OF LIGHT WAS BROUGHT INTO
THE BED-ROOMS AS WELL IN A PARTICULAR SEASON

= IN WINTER LIVING ROOM RECEIVES DAYLIGHT FOR ALMOST

SHOURS/DAY

= IN SUMMER THE ROOM IS PREVENTED FROM THE PENETRATION OF
SUN ALMOST THROUGHOUT THE DAY

*AVERAGE DAY LIGHT FACTOR = 3.35%

VIEW - COLOUR BAND — ILLUMINANCE LVL
OVER ALL OBSERVATIONS FOR DAY LIGHTING :
* LE CORBUSIER INCREDIBLY DESIGNED THE RODOMS TO REGCEIVE ADEQUATE AMOUNT OF DAYLIGHT
®* THE SPACES DESIGNED WERE DEFINED BY POETICS OF LIGHT DEPENDING UPON THE PSYCHOLOGY OF THE

PERSON OCCUPYING A PARTICULAR SPACE AT A PARTICULAR TIME .



THERMAL STUDY OF VILLA SAVOYE
TAS ANALYSIS @

BASE CASE :

* PRIVATE HOME WITH ONE OCCUPANT IN THE ROOM

®* CALENDAR ! 24H0OURS

* BUILDING ELEMENTS

1. 240mMM CONCRETE CAVITY WALL WITH 50MM AIR GAP
2. 200MM CONCRETE SLAB

3. SINGLE GLAZED WINDOWS
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98.2% 100% 99.7% 98.6%
0,
23.3% 19.0% 17.9%
H B B =
Living room Mater bedroom Children's bedroom External Living room Mater bedroom Children's bedroom External

BASE CASE OBSERVATIONS :

°IT WAS OBSERVED THAT RIBBON WINDOWS ALLOWS MORE HEAT LOSS

* DURING WINTER TEMPERATURE OF ALL THE ROOMS IS ALMOST 100% BeLoOw18C.

* IN SUMMER ALMOST 15% TO 25% OF THE TIME INTERNAL TEMPERATURE WAS MORE THAN 24°C

* RIBBON WINDOWS — ONE OF THE CAUSE MAXIMUM HEAT LOSS DURING WINTER AND HEAT GAIN DURING SUMMER
*THUS NO THERMAL COMFORT PROVED TO BE THE MAJOR REASON FOR THE OWNERS TO OCCUPY
THE BUILDING FOR LESS THAN A DECADE




THERMAL ENVELOP :

Base Case Case - 1 Case - 2 IN POISY :
Thickness Layers U-value [Thickness Layers U-value [Thickness Layers U-value e 41% OF THE YEAR IS SUMMER
I— * 59% OF THE YEAR IS WINTER
Ceiling 200mm Concrete slab 1.95 200 Concrete slab 1.79 200 Concrete slab 0.54 o
50 Screed concrete 50 Screed concrete * 81% OF THE YEAR EXTERNAL
250mm 50 Cork tile o
S Bituminious layer TEMPERATURE IS BELOW 18°C
305mm
wall 20 Plaster 1.26 20 Plaster 0.77 20 Plaster 0.37 DOBSERVATIONS :
75 Concrete wall 75 Concrete wall 75 Concrete wall
50 Air cavity 50 Air cavity 50 Air cavity ®* IN CASE 1, DOUBLE GLAZED
75 Concrete Block 75 Concrete Block 75 Concrete Block
20 Plaster 20 Plaster 20 Plaster WINDOW AND 20MM CORK
240mm 20 Cork Board 70 Cork Board DOES NOT SOLVE THE
260mm 310mm
PURPOSE
Glass (Window) 10mm  Clear Glass 5.6 6 Kappafloat (Neutral) 6 High-Performance 0.95 ®* IN CASE-2, IT WAS OBSERVED
12 A Gap low-e? Coated glass o o
6 Kappafloat (Neutral) 12 Krypton fill THAT ALMOST 45% TO 50% OF
24mm 6 Clear glass THE YEAR WILL HAVE
12 Krypton fill
6 High-Performance TEMPERATURE BELOW 18°C
low-e? Coated glass
42mm * AND,10% TO15% OF THE
Door-Window Frame |100mm  Teak 1.06/150mm teak 0.75 |150mm teak 0.75 YEAR WILL HAVE COMFORTABLE
TEMPERATURE WITHOUT ANY
Door Pane 20mm Softwood 2.48|50mm Softwood 1.62 |S0mm Softwood 1.62
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CONCLUSIONS :

* VILLA SAVOYE WAS DESIGNED BY LE CORBUSIER WITH DUE CONSIDERATION OF PSYCHOLOGICAL
IMPACT OF LIGHT ON HUMAN IN A PARTICULAR SPACE AT A GIVEN TIME.

* GETTING IN THE ADEQUATE AMOUNT OF LIGHT WHERE SPACE WERE DEFINED BY POETICS OF LIGHT.
* HOWEVER THE THERMAL ASPECT OF THE SAME WAS IGNORED TO A GREAT EXTENT.

* THUS THE VILLA BEING UN-OCCUPIED BY THE OWNER FOR NOT MORE THAN A DECADE. (1931 TO

LATE 30’S)
* VILLA SAVOYE , WAS DECLARED AS AN ARCHITECTURAL MONUMENT BY THE GOVERNMENT (LATE

50’S)
*PROVIDING A THERMAL ENVELOP MAY IMPROVE THE THERMAL PERFORMANCE OF THE BUILDING
*THUS MAKING IT A HABITABLE SPACE AS A VILLA, WHICH IS NOW BEEN UTILIZED AS A MUSEM.

KITCHEN

LIVING ROOM RAMP FROM COURTYARD TERRACE GARDEN
FROM COURTYARD

THANK YOU



