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RELATIONSHIP BETWEEN SPATIAL COMPOSITION AND
THERMAL AND LIGHT ENVIRONMENT IN LE CORBUSIER'S “UNE PETITE MAISON"

& T mAE N R AT BT BT B F R
Naoshi KANEKO, Masao KOIZUMI, Yoshie MATSUMOTO
and Koji TAKEMASA

This study examines features related to architectural planning and environmental control such as spatial features and
the composition of the horizontal continuous window surround in Le Corbusier's "Une Petite Maison". In addition, the
thermal and light environment produced by simulation software for the main rooms will be examined. It will reveal the
relationship between Le Corbusier's architectural ingenuity and environmental control over the environment and some
of the thinking that led to contemporary passive design which was active in an era before the building performance of

the outer skin and equipment was inadequate and the energy was plentiful and stable.
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Table 1 Outline of simulation of thermal environments

Building shape model FRET VO

Target house SREM

-Multizone building modeling cEBREETIVE LTEIR
-Not include staicase shape - EBORRIEE £ E L
-Azimuth angle/5 degree (PN

Boundary between zones V-V DER

- BEID LGS DEMRGIE
BELED 2 ZOAHAED 203 /h

- WEEET BHEORFRE
AR RE (0.5m, Tm, 2m)

-Boundary without surface is set as air
exchange with 20 times/hour (combined with
the adjacent room)

-The ground boundry surface is set to the
ground temperature (0.5m, Tm, 2m)

Construction L%

-Set the material composition of each element  + RERRIOMKIERERE (K. BE.
FH. BiR. BORE)

- BHITRINE / ERIMCERE

KR T —4 (Meteonorm)

* 5P / A X (Pully)

- HBFE L HRFE /46.52° ,6.67°

BREA - 2 - R

<R/ L

<z /GL

- RERFER/ 7xL

-Infiltration/1.2 times/hour <& /128 /h
-Sensible heat capacity of furniture/18.8kJ/m*K -
YZal—vavvyIhb

-Solar absorptance/inside and outside surface

Weather data(Meteonorm)

- Location/Pully (Switzerland)
-Longitude & Latitude/46.52° , 6.67°
Lighting & Air conditioning & Infiltration

-Lighting device/none
- Air conditioning/none
+Internal gain/none

Simulation software

W, UNERFE] BT+ TEZ2FLHL - a2 {EHTH
WHERTWAHY Zh s OmKIE, EHEZE L CENITN R 2 iR
LTS b0 EEZHND, FMIMERICILEE Scm DEHIE DM 2
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B LRI EE A 723 Y LL - oLt a VT HERRE BRI
WIEEREZ I LTV B, BT, SABED Y 5 o 71T X - THfhEk
IS & o> THBERBE SN TV DY, B THITT 5 24—tk i T
bot, FOKEZREFFIE 6em O MBHE CHRF STV 5,
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AT E COBRBICRBINTVDEEEZONDIRFTIED I b,
B kb, E oM. BERICHOWT, FNEhOAREICET
DNRE, BEREOHF L FEMOBREREY I 2L —va
IZEVIRFIT 5 (Tablel), EF2AEEZHEET VL L, KOO
JERER I b CEF AL L,

3.1 EERIEDEMGE

B ER OB R Z R T 720, Fig.7 O E b & IZER
BT AREHREFH LY, LR TV A OBEIR
2.12W/ (i -K) &R T, £&2FK> T RWEAIX 2.69W/ (nf -K)
ThHY, ADEZIT SITN L3 fF Lo T\ D, ZDMDEENLD
BEEERIE, AR 2.51W/ (of -K) . AMEE 1% 2.98 W/ (of -K).

Chapter 3.2 Effects of differences in spatial size
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Chapter 3.3, 3.4 Effects of shutter box with shutter and curtain

chapter 3.3
effect of shutter box

chapter 3.4

effect of shutter with curtain
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(205 U T BB 0 2 PRI 2 & &2 K0 22 [ & (i S
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Table 2 Room temperature on monthly average (Chap.3.2)

Table 3 Room temperature on monthly average (Chap.3.3)

Month |1 20 3| 4|56 |7 |89 101112
L\‘houtterbox 22 | 30| 67101 143|179 |21.8 |21.6| 183 |135| 74| 42
Shutterbox| 22 | 29| 65| 9.8 139|174 213 212|180 |134| 73| 42
Difference | 0.0 | 0.1 02| 03| 04| 05| 05| 04| 03] 0.1| 0.1] 0.0
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0.4 / \
0.3 / \
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Fig. 11 Monthly average living temperature difference (chap.3.3)
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Fig. 12 Room temperature variation from 7/25 to 7/31 (chap.3.3)

Table 4 Room temperature on monthly average (Chap.3.4)

Month 1 2 3 4 5 6 7 8 9 |10 | 11|12

Month 1 2 3 4 5 6 7 8 9 |10 | 11} 12

Close 22129 | 65|98 |139|174|213(21.2|180|134| 73| 42
Open 20|27 |62 | 95|137|172|210208| 175|130 71| 40

chutterand |55 1 30 | 66| 99 | 140| 17.6| 214 | 213] 181135 | 7.4 | 43

Noshutter |22 | 29 | 65| 9.8 | 139|174 213|21.2| 180|134 |73 | 42

Difference | 02 (02 |03 [ 03| 02| 02| 03| 04| 05| 04| 02| 0.2

Difference 0.0 | 0.1 | 0.1] 0.1 | 01| 02| 01| 01| 0.1] 0.1[0.1 |01

— 0.5 —Mean ‘tempe‘rature difference
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Fig. 9 Difference in monthly mean room temperature (chap.3.2)
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Fig. 10 Room temperature variation from 10/21 to 10/27 (chap.3.2)
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Fig. 15 Living room rendering and illumination distribution
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Introduction

Le Corbusier (1987-1965) is widely known for his concepts and methods of architectural design such as the
Five Points of Architecture, Brise Soleil, Modulor, etc. An overview of Le Corbusier's work from the perspective
of environmental considerations reveal examples of architectural ingenuity integrated into a design to control
the environment. When Le Corbusier began his career as an architect, he intended to use natural lighting and
ventilation to improve the environment and health in densely populated urban areas in the early 20th century.
However, the architectural innovations such as natural lighting and ventilation, and the expression of cross-sectional

diagrams may have had a considerable impact on the passive design that became popular in later years.

Methods:

This study examines features related to architectural planning and environmental control such as spatial features
and the composition of the horizontal continuous window surround in Le Corbusier's "Une Petite Maison". In
addition, the thermal and light environment produced by simulation software for the main rooms will be examined.
It will reveal the relationship between Le Corbusier's architectural ingenuity and environmental control over the
environment and some of the thinking that led to contemporary passive design which was active in an era before the

building performance of the outer skin and equipment was inadequate and the energy was plentiful and stable.

Results:

1) The features related to architectural planning and environmental control such as the configuration around the
horizontal continuous windows in the main space was identified. The building consisted of hollow brick, concrete
block and concrete with a constant thermal capacity, and no insulation was used.

2) The soil for the rooftop greening was found to have a certain level of insulation performance. The expansion and
contraction of the space by opening and closing fittings and movable partitions was confirmed to have an effect on
room temperature control. Furthermore, the use of shutters and curtains slightly reduced the temperature drop
at night. It was also shown that the shutter box attached to the outside is effective as a sunshade in summer, but
prevents the temperature rise inside the room in the middle of the year and in winter in this area.

3) The horizontal windows allowing the light to enter uniformly and the reflected light from the white window sills
on the windows has a certain effect on the indoor lighting environment. It was also confirmed that the effect of
the eave-shaped shutter boxes on solar radiation shielding is minimal. The combination of a continuous horizon-

tal window and window sill without shelter is also seen in later works.

In this study, the intention and effect of controlling the indoor environment by means of “roof terrace” to improve
thermal insulation, architectural planning devices such as spatial arrangement and expansion and contraction of
space by opening and closing fittings, and “the free plan” were confirmed. On the light environment, it was clarified
that a good light environment was created by “the horizontal continuous window” and innovations around the
windows.

Some of the Five Points of Architecture, devised as principles of the international style, also have aspects as
architectural devices to enhance the indoor environment, and they seem to encompass the concept of a useful
passive design approach that should be reconsidered from an environmental design standpoint when thinking about

contemporary design practices.
(2020 45 6 A 10 H Efisz8E, 2020 45 12 A 1 HERIAPLE)
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