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Abstract

Driven by capitalism and the growth of urbanization, today’s dwelling space is decreasing due to limited
plot of affordable land. “The Courtyard Compact House” has become one of the alternative solutions for resi-
dential architecture for urban context in tropical regions. Its plan configuration has been integrated between the
contemporary notion of compact house and the former idea of courtyard house. This research was to investigate

the architectural development of Courtyard Compact House in terms of history and concept, and to analyze the
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efficiency in planning design reflecting the social and environmental dimensions. Two main issues were
conducted in case studies of Courtyard Compact House in Bangkok, one was to explore a privacy and social
interaction by using Space Syntax, and the other was to analyze the energy saving, i.e., a natural ventilation,
and insolation capacity as well as a gaining daylight efficiency by using Computational Fluid Dynamics (CFD),
and ECOTECT stimulation, respectively. The results showed that the planning of Courtyard Compact House
encouraged the social interactions of family members in the open courtyard area, especially the courtyard with
main crossing paths. Furthermore, the Courtyard Compact House had the advantages of energy saving from
natural ventilation design, solar radiation protection, and daylighting design of building which depended on
courtyard orientation, courtyard proportion, ratio between building height and courtyard width, as well as wall
opening. The Courtyard Compact House could be therefore considered as an alternative residential architecture
for urban context due to its efficiency in both social and environmental dimensions which play an important role

in the development of tropical sustainable architecture today.

Ad1AT (Keywords)

Thudsrawmadenuuuitanasnlas (Courtyard Compact House)
anuLdusiudr (Privacy)
msflufFunuSIwA N (Social Interaction)

ad a . .
MITL8aMalagissIINTN@ (Natural Ventilation)
nsilasnusafalsanfiag (Solar Radiation Protection)
MILASULEISTTINTG (Daylighting)
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Case Study

Building Layout

Floor Plan

Cross Section through Courtyard

Case No. 1:

VENT VILLA

(2009-2011)

Site area: 200 m2
Total flzoor area:

204 m

Open space = 30 %
No. of stories: 2

No. of courtyards: 1
Architect:

Srisak Phattanawasin

o et

Case No. 2:
HOUSE 41

(2005-2007)

Site area: 383 m2
Total flzoor area:
469 m

Open space = 31 %
No. of stories: 3
No. of courtyards: 2
Architect:
Pongsakorn
Kitkajornpong

=
= |

:_l“‘[

—

Case No. 3:
4C HOUSE

(2005-2007)

Site area: 416 m2
Total flzoor area:

483 m

Open space = 49 %
No. of stories: 3

No. of courtyards: 4
Architect:

Srisak Phattanawasin

T

Case No. 4:

House at Soi
Ruamrudee

(2004-2007)

Site area: 732 m2
Total flzoor area:

787 m

Open space = 30 %
No. of stories: 2

No. of courtyards: 2
Architect:

Vitoon Kunalungkarn,
IAW Co., Ltd.
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Case Study

Convex Break Up Plans

TUN 2

A3zl
ANMATNNHS
(RA)

Case No. 1:

VENT VILLA

RA (MIN) = 0.18
RA (AVE) = 0.29
RA (MAX) = 0.42
RA (C)=0.23

Case No. 2:
HOUSE 41

RA (MIN) = 0.14
RA (AVE) = 0.23
RA (MAX) = 0.35
RA (C1) = 0.20
RA (C2) = 0.14

Case No. 3:
4C HOUSE

RA (MIN) = 0.11
RA (AVE) = 0.18
RA (MAX) = 0.30
RA (C1) = 0.16
RA (C2) = 0.18
RA (C3) = 0.14
RA (C4) = 0.25

Case No. 4:

House at Soi
Ruamrudee

RA (MIN) = 0.08
RA (AVE) = 0.16
RA (MAX) = 0.24
RA (C1) = 0.10
RA (C2) = 0.11

Note:

B courtyard ©)
space used by 1 type of user

E space used by 2 types of user

l:] Inaccesible space
space used by 3 types of user
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Case Study

J-graph Analysis

Isovist Analysis

Case No. 1:

VENT VILLA

step 12

D ¢

Fo

step 16

® O ¢
4]
B

step 07

step 66

step 04

step 83

step 61

Case No. 2:
HOUSE 41

step 14

step 13

step 12

step 11

step 18

ke
o
fesette

step @9

Loitalatiatlatiay
oo

7
ol

e
<)
&)

I

step @7

o
g

_step 66

step 65

step 84

step 03

step 62

step 61

Case No. 3:
4C HOUSE

step 15

step 14

step 13

s50p 12
step 11

step 18

3tep 69

step 08

step 07

step 86

step 65

step 64

step 03

step 02

step 01

Case No. 4:

House at Soi
Ruamrudee

step 12

step 11

step 18

step 69

step 68

step 67

step 66

_step @5

step 04

step 63

step @2

step @1

main entrance

Note:

. Courtyard (C) . Stairs

space used by 1 type of user

E space used by 2 types of user

[ ] maccesivie space

space used by 3 types of user
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Case Study

Natural Ventilation Analysis

TUN 2

1 [
A1ANLT?
aNlRAY
(a3 / 3wd)

Case No. 1:

VENT VILLA

@

malueens
(MIszuamMea
wuutawin)
Ve, =046
Ve, = 0.42

6 '
wwzaasnlas
Vg =0.83

Case No. 2:
HOUSE 41

©

maluanens
(MITzLNBaNMa
wwuidgeada
HOIGW)

Ve, =0.49

Ve, =0.52

Ves =0.72

wizaasnlas
Vc1 =0.57
Vgi =0.76

Case No. 3:
4C HOUSE

maluanens
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Ve, =025

Ve, =0.34

Ves =0.16

6 .
wwzaaInlas

Ver = 0.41

Ve, =0.44

@ Ves = 0.45

Ves = 0.54

Case No. 4: maluanans
House at Soi (M3szungaMd

Ruamrudee wuuthawan)

Ve, =0.28

Ve, =027

Q)

wwzaaInlas
Vi =027
Vg, =026
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