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WIND AND LIGHT ENVIRONMENT OF IN-SPACE OF LIVING SPACE 
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Spatial porosity is a essential concept of passive design in tropical climate of Southeast Asia where urbanization is rap-
idly expanding. Simultaneously, it is a challenge to intake natural wind and light while avoiding intense sunshine and 
heat in a dense residential area, like Ho Chi Minh City in Vietnam. Thus, it is assumed that various brightness and 

aims to clarify the spatial composition, the wind and light environment in living space in contemporary houses in Ho Chi 
Minh City. 
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Wind environment simulation (section)
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Chapter 2 : Spatial composition of in-space in living space

Chapter 5 : Spatial composition and wind and light environment of in-space in living space Cⅰ Cⅰ Light group

Spatial composition of living space

Spatial composition of in-space

Location characteristics
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Fig. 1 Analysis example

Table 1 Site orientation

Fig. 2 Site area and building area

Fig. 3 Volume of living space
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Distance from window
Height from ground
Arrangment pattern
Openable window
Shading device：above 
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in front of 
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Void and sky light 
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Table1, Fig.2~4,10 Note: “Number” in the table and 
figures indicate the number of corresponding works.
Table2,5,6,8,9, Fig.5,7,9 Note: “Number” in the tables 
and figures indicate the number of corresponding 
in-spaces.
Table3,4 Note: “Number” in the tables indicate the 
number of corresponding in-spaces near window.
Table7 Note: “Number” in the table indicate
the number of corresponding dark in-spaces.
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Fig. 4 Openness of living space by window
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Fig. 7 Wind velocity of in-space

Simulation software STREAM ver.13

Climate (by WEADAC)

Turbulence model：Standard k-εmodel
Boundary condition：All surface is smooth
Route block：Standard length is x,y,z=1m,
                           limit width is x,y,z=0.1m
Surface roughness classification：Ⅲ
Power exponent ：α=0.2

Location：Ho Chi Minh City, Vietnam
Date：noon 12:00 ,April
Wind velocity：3m/s
Wind orientation：South-southeast

乱流モデル：標準 k-εモデル
境界条件：全ての面を滑面とする
ルートブロック：基準長さは x,y,z=1m
　　　　　　　　限度幅は x,y,z=0.1m
地表面粗度区分：Ⅲ
べき指数：α=0.2

場所：ホーチミン市 , ベトナム
日時：4 月昼 12:00
風速：3m/s
風向：南南東

解析ソフト

気候 (WEADAC より )

Fig. 6 Outline of simulation of wind environment

weak(75) strong(45)
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Calculation method of wind velocity

The analysis area is up to 1.5m from 
the floor of each in-space.
The average wind velocity in the area was
calculated as the wind velocity in in-space.  

Indoor space：Include stairs and kitchen
Openings：Openable windows and doors
                     are open
Plants： Not include plants
Orientation：Set according to each target

各居場所の床面から 1.5m までの空間内を
解析領域とし、領域内の平均風速を居場所
の風速として算出した。

内部空間：階段や造付家具などの形状を含む
開口部：開閉可能な開口部はすべて開いた
　　　　状態とした
植栽：植栽は含まない
方位：事例ごとに選定

風速の算出方法

Target house 対象建物

Neighboring buildings models 周辺建物のモデル化

風速の解析領域

居場所の床面

Analysis area of wind velocity

Floor of in-space

1.
5m

0.5m from neighbor boundary line
隣地境界線から 0.5m

Neighboring buildings are modeled as box shapes, not including eaves. 　
周辺建物は、庇や軒の出は含めず、直方体ボリュームとする。

Target house
対象建物

height
高さ 10m

Building on the opposite side of road
前面道路の反対側の建物

Building adjacent to site boundary
敷地境界線に隣接する建物

Wind velocity
風速

Weak(75)

＜0.4m/s
21 20
19 1

17 7
18 17

0.4m/s≦
Openness pattern

開放パタン

Strong(45)
弱 強

弱 強

Porous type 多孔型 (41)

少孔型 (24)

風窓型 (20)

光窓型 (35)

Wind-window type
Less porous type
Wind-window type

Table 6 Openness of living space and wind evironment

9

Table2 45 120

Fig.5 3m
4

43 120
Table3 Table4

8 54 65

3 19 65
33 65

10 Table5
7 85 120 43 85

Fig.6

4
WEADAC 11 3m s

0.4m s 12

Fig.7 75 120 0.1m s
0.3m s 7 51 75 0.4m s
0.8m s 30 45 1.7m s
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植栽：植栽は含まない
方位：事例ごとに選定

Target house 対象建物

Simulation software VELUX Daylight Visualizer
Climate (by WEADAC)
Location：Ho Chi Minh City, Vietnam (E 106°N 10°)
Date：noon 12:00 ,21th April
Sky data：CIE standard clear sky

場所：ホーチミン市 , ベトナム
日時：4 月 21 日 昼 12:00
天空データ：CIE 標準晴天空

解析ソフト
気候 (WEADAC より )

Fig. 8 Outline of simulation of light environment

Calculation method of illuminance

The analysis area is horizontal plane of 
height 1.5m from the floor of each in-space.
The average illuminance in the area was
calculated as the illuminance in in-space.  

各居場所の床面から 1.5m の高さの水平面
を解析領域とし、領域内の平均照度を
居場所の照度として算出した。

Neighboring buildings models are same
as the wind velocity simulation.
Finishing materials of neighboring 
buildings are white wall (reflectance 65%)
and the ground is concrete (reflectance 25%)

風速のシミュレーションと同じ形状とし、
周辺建物の仕上げ材は白壁 ( 反射率 65%)、
地面はコンクリート ( 反射率 25%) とした。

照度の算出方法

Neighboring buildings models 周辺建物のモデル化

照度の解析領域

居場所の床面

Analysis area of illuminance

Floor of in-space

1.
5m

Existence　明るさの補足あり 9/37

Fig. 9 Illuminance of in-space
Illuminance　照度 (lux)

In
-s

pa
ce

　
居

場
所

Table 7 Supplement of brightness

Illuminance
照度

dark(37)

＜100lux
12
6

7
12

Openness pattern
開放パタン

暗
bright(67)

100~750lux
23
10

13
21

明
glare(16)

750lux＜
6
4

4
2

輝

Porous type 多孔型 (41)

少孔型 (24)

風窓型 (20)

光窓型 (35)

Wind-window type
Less porous type
Wind-window type

Table 8 Openness of living space and light environment

dark 暗い bright 明るい (83)

Table6
19 20 17 24

Fig.8
13

4

14

100lux 100 750lux 750lux
100lux Fig.9

100 400lux 8 54 67

3 37 120

1000lux
Table7 9

Table8

Table9 A D
C 58 120
B D

B 9 20 9 20 D 9 17
6 17

C 896lux
794lux 390lux

389lux 2
A 607lux

309lux 2
A 0.6m s

0.8m s B 0.5m s 0.8m s
0.7m s

A C

A

Fig.10
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 pattern
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窓面 窓上開閉窓

居場所パタン

配置補足
環境

A
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light
： glare
   bright

風：強

光：輝
明

C
wind

：weak

light
：glare
   bright

風：弱

光：輝
明

C
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light
：glare
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風：弱

光：輝
明

D
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light
：dark

風：弱

光：暗
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：dark

風：強

光：暗
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ⅱ

ⅱ
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0.8 13

47
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0.2

(m/s) (lux)
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0.4 230
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0.4 15
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Table 9 In-space pattern of arrangement and environment
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wind

light

light

1(a)

1(b)

2(b)
2(c)

3(c)
4(d)

2(b)
3(d)1(a)

×

Light group (27) 

ア：Only ⅰ・ⅱnear from window (11)
窓から近いⅰ・ⅱのみ

ア：Only ⅰ・ⅱnear from window (2)
窓から近いⅰ・ⅱのみ

ア：Only ⅰ・ⅱnear from window (2)
窓から近いⅰ・ⅱのみ

イ：Not only ⅰ・ⅱbut ⅲ・ⅳ (12)
窓から近いⅰ・ⅱかつ遠いⅲ・ⅳ

イ：Not only ⅰ・ⅱbut ⅲ・ⅳ (6)
窓から近いⅰ・ⅱかつ遠いⅲ・ⅳ

イ：Not only ⅰ・ⅱbut ⅲ・ⅳ (6)
窓から近いⅰ・ⅱかつ遠いⅲ・ⅳ

ウ：Only ⅲ・ⅳ far from window (4)
窓から遠いⅲ・ⅳのみ

ウ：Only ⅲ・ⅳ far from window (1)
窓から遠いⅲ・ⅳのみ

ウ：Only ⅲ・ⅳ far from window (3)
窓から遠いⅲ・ⅳのみ

光系

Wind group (8) 
風系

Wind and Light group (9) 
風・光系

no.41 Neighbor House ◯Cⅲ,Cⅱ,Cⅰ ◯◯

no.7 2H House Aⅱ,Aⅱ,Cⅰ,Aⅲ ◯ ◯ ◯

no.36 //house Dⅳ,Cⅱ,Cⅰ,Cⅰ ◯ × ◯

no.5 Binh Thanh House no.22 House304

no.23 Townhouse with a Folding-Up shutter
no.6 Anh House

no.35 Patio House Aⅰ,Cⅳ,Cⅳ,Cⅲ ◯ ◯ ◯

no.9 Aⅰ × × ×
no.31

The Gills
Binh House Aⅱ,Aⅱ ◯ ◯ ×

no.43 ZAKK and MB’ S House Dⅲ,Cⅰ,Cⅲ ◯ × ◯
no.45 Giabinh.House Cⅱ,Cⅳ ◯ ◯ ◯

no.14 Floating House Cⅳ,Aⅱ × ◯ ×
no.12 3×10 House Cⅱ,Dⅳ ◯ ◯ ◯

Cⅲ,Cⅱ,Cⅳ ◯ ◯ ◯no.38 LESS House

no.22 House304 Cⅳ,Cⅳ ◯ ◯ ◯
no.28 Zen House Cⅳ,Dⅳ,Dⅲ ◯ ◯ ◯
no.39 Backyard House Cⅲ,Cⅲ,Dⅳ,Cⅲ ◯ × ◯
no.44 Lantern House Dⅳ,Cⅲ ◯ ◯ ◯

no.27 NDC House Aⅳ,Aⅱ,Cⅳ,Cⅱ ◯ ◯ ◯

no.42 The Rough House Cⅳ,Dⅱ,Cⅱ,Cⅱ,Cⅱ ◯ ◯ ×

LPT
PT

57 ㎥S
206 ㎥S

no.29 Lee&Tee House Cⅱ,Cⅳ,Cⅲ,Cⅲ,Cⅲ

PT

LPT

WT
PT

PT
LPT

PT
LPT

LPT

LPT
WT
LPT
WT

PT

LT

WT

L 220 ㎥

551 ㎥L

L 265 ㎥
525 ㎥L

92 ㎥S
146 ㎥S

133 ㎥S
146 ㎥S

274 ㎥L

269 ㎥L
341 ㎥L
267 ㎥L

㎥1387L

167 ㎥S

379 ㎥L

328 ㎥L ◯ ◯ ×

E

no.5 Binh Thanh House ◯Cⅰ,Cⅰ ××PTS 118 ㎥E

S

W

no.40 D House Cⅰ,Cⅰ,Cⅰ ◯ ◯ ×LTS 177 ㎥S

no.20 Micro Town House 4×8m Cⅰ,Cⅱ,Cⅱ,Cⅱ ◯ ◯ ×LT90 ㎥SS
no.21 HEM House Aⅰ,Cⅰ × × ×LPT52 ㎥SN

E

no.4 F2Villa Aⅰ,Cⅱ,Aⅱ ◯ ◯ ×LT366 ㎥LS

no.8 S House 3 Cⅱ × ◯ ×WT64 ㎥SS

N
W

E
E

no.13 House for Trees Cⅱ × ◯ ×PT56 ㎥SN
no.16 2.5 House Cⅱ × × ×LT35 ㎥SN

Cⅰ,Aⅰ,Aⅰ × ◯ ×no.18 Chi House PT121 ㎥SW

W

W
W
S
W

E

no.37 /house Cⅱ,Dⅱ × ◯ ×PT93 ㎥SS

W

no.34 18 House Cⅱ,Cⅱ ◯ × ×WT51 ㎥SN

W

no.1 Stacking green ◯Aⅰ,Dⅲ ◯◯PTL 255 ㎥W

N
N

no.15 Wasp House Aⅱ,Aⅳ ◯ ◯ ◯LPT124 ㎥SE
Aⅳ,Aⅱ ◯ ◯ ◯no.19 Breeze House PT382 ㎥LS

Aⅱ,Bⅳ,Dⅳ,Cⅰ ◯ ◯ ×no.6 Anh House PT305 ㎥LW

no.26 Saigon House Aⅳ,Bⅲ,Cⅳ ◯ ◯ ◯LT219 ㎥SE

no.32 Bamboo House Cⅱ,Bⅳ ◯ ×WT95 ㎥SS
no.30 Nha Cua Tien Aⅱ,Dⅳ LPT397 ㎥L ◯ ◯ ◯W

no.2 BQ-17 ◯Bⅱ,Bⅱ ◯◯

no.11 Aⅰ,Bⅳ ◯ × ◯
Bⅱ,Bⅳ,Dⅲ ◯ ◯ ◯no.33

Dⅳ × ◯ ×no.25 Kaleidoscope

no.17 House339 Bⅱ,Bⅱ,Bⅱ ◯ ◯ ×

no.10
B House
Quiin House

Thong House Bⅱ,Bⅳ,Bⅱ,Bⅱ ◯ ◯ ×

LT

LPT
LPT

WT

PT

PT

S 193 ㎥

299 ㎥L
395 ㎥L

75 ㎥S

255 ㎥L

222 ㎥L

Legends：
凡例

no.1 Stacking green
In-space pattern

Indicate the ascending order from the left
左から no. の昇順を示す

居場所パタン
no.
作品番号

Name of works
作品名

Orientation
方位
S：South 南
N：North 北

L：Large 大
S：Small 小

E：East 東
W：West 西

PT ：Less porous type 少孔型
LT ：Light-window type 光窓型
WT ：Wind-window type 風窓型
LPT：Porous type 多孔型

◯Aⅰ,Dⅲ 多孔 ◯◯LW 255 ㎥

S

E

no.24 Dⅲ,Dⅳ,Bⅲ ◯ ◯ ◯ Q10 House LT305 ㎥LN
Bⅳ,Bⅳ,Aⅳ ◯ × ◯no.23 Townhouse with a Folding-Up shutter LPT424 ㎥LS

W

Bⅳ,Bⅳ,Dⅲ ◯ × ×no.3 NA House LPT326 ㎥LS

W

N

S

Volume
気積

Void
吹抜

Sky light
天窓

Outdoor space
外部空間

Openess pattern
開放パタン

Fig. 10 Wind and light environment of in-space in living space
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Light group (27) 

ア：Only ⅰ・ⅱnear from window (11)
窓から近いⅰ・ⅱのみ

ア：Only ⅰ・ⅱnear from window (2)
窓から近いⅰ・ⅱのみ

ア：Only ⅰ・ⅱnear from window (2)
窓から近いⅰ・ⅱのみ

イ：Not only ⅰ・ⅱbut ⅲ・ⅳ (12)
窓から近いⅰ・ⅱかつ遠いⅲ・ⅳ

イ：Not only ⅰ・ⅱbut ⅲ・ⅳ (6)
窓から近いⅰ・ⅱかつ遠いⅲ・ⅳ

イ：Not only ⅰ・ⅱbut ⅲ・ⅳ (6)
窓から近いⅰ・ⅱかつ遠いⅲ・ⅳ

ウ：Only ⅲ・ⅳ far from window (4)
窓から遠いⅲ・ⅳのみ

ウ：Only ⅲ・ⅳ far from window (1)
窓から遠いⅲ・ⅳのみ

ウ：Only ⅲ・ⅳ far from window (3)
窓から遠いⅲ・ⅳのみ

光系

Wind group (8) 
風系

Wind and Light group (9) 
風・光系

no.41 Neighbor House ◯Cⅲ,Cⅱ,Cⅰ ◯◯

no.7 2H House Aⅱ,Aⅱ,Cⅰ,Aⅲ ◯ ◯ ◯

no.36 //house Dⅳ,Cⅱ,Cⅰ,Cⅰ ◯ × ◯

no.5 Binh Thanh House no.22 House304

no.23 Townhouse with a Folding-Up shutter
no.6 Anh House

no.35 Patio House Aⅰ,Cⅳ,Cⅳ,Cⅲ ◯ ◯ ◯

no.9 Aⅰ × × ×
no.31

The Gills
Binh House Aⅱ,Aⅱ ◯ ◯ ×

no.43 ZAKK and MB’ S House Dⅲ,Cⅰ,Cⅲ ◯ × ◯
no.45 Giabinh.House Cⅱ,Cⅳ ◯ ◯ ◯

no.14 Floating House Cⅳ,Aⅱ × ◯ ×
no.12 3×10 House Cⅱ,Dⅳ ◯ ◯ ◯

Cⅲ,Cⅱ,Cⅳ ◯ ◯ ◯no.38 LESS House

no.22 House304 Cⅳ,Cⅳ ◯ ◯ ◯
no.28 Zen House Cⅳ,Dⅳ,Dⅲ ◯ ◯ ◯
no.39 Backyard House Cⅲ,Cⅲ,Dⅳ,Cⅲ ◯ × ◯
no.44 Lantern House Dⅳ,Cⅲ ◯ ◯ ◯

no.27 NDC House Aⅳ,Aⅱ,Cⅳ,Cⅱ ◯ ◯ ◯

no.42 The Rough House Cⅳ,Dⅱ,Cⅱ,Cⅱ,Cⅱ ◯ ◯ ×

LPT
PT

57 ㎥S
206 ㎥S
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LPT
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PT
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LPT
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LPT

LPT

LPT
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no.5 Binh Thanh House ◯Cⅰ,Cⅰ ××PTS 118 ㎥E
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W

no.40 D House Cⅰ,Cⅰ,Cⅰ ◯ ◯ ×LTS 177 ㎥S

no.20 Micro Town House 4×8m Cⅰ,Cⅱ,Cⅱ,Cⅱ ◯ ◯ ×LT90 ㎥SS
no.21 HEM House Aⅰ,Cⅰ × × ×LPT52 ㎥SN

E

no.4 F2Villa Aⅰ,Cⅱ,Aⅱ ◯ ◯ ×LT366 ㎥LS

no.8 S House 3 Cⅱ × ◯ ×WT64 ㎥SS

N
W

E
E

no.13 House for Trees Cⅱ × ◯ ×PT56 ㎥SN
no.16 2.5 House Cⅱ × × ×LT35 ㎥SN

Cⅰ,Aⅰ,Aⅰ × ◯ ×no.18 Chi House PT121 ㎥SW

W

W
W
S
W

E

no.37 /house Cⅱ,Dⅱ × ◯ ×PT93 ㎥SS

W

no.34 18 House Cⅱ,Cⅱ ◯ × ×WT51 ㎥SN
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no.1 Stacking green ◯Aⅰ,Dⅲ ◯◯PTL 255 ㎥W

N
N

no.15 Wasp House Aⅱ,Aⅳ ◯ ◯ ◯LPT124 ㎥SE
Aⅳ,Aⅱ ◯ ◯ ◯no.19 Breeze House PT382 ㎥LS

Aⅱ,Bⅳ,Dⅳ,Cⅰ ◯ ◯ ×no.6 Anh House PT305 ㎥LW

no.26 Saigon House Aⅳ,Bⅲ,Cⅳ ◯ ◯ ◯LT219 ㎥SE

no.32 Bamboo House Cⅱ,Bⅳ ◯ ×WT95 ㎥SS
no.30 Nha Cua Tien Aⅱ,Dⅳ LPT397 ㎥L ◯ ◯ ◯W

no.2 BQ-17 ◯Bⅱ,Bⅱ ◯◯

no.11 Aⅰ,Bⅳ ◯ × ◯
Bⅱ,Bⅳ,Dⅲ ◯ ◯ ◯no.33

Dⅳ × ◯ ×no.25 Kaleidoscope

no.17 House339 Bⅱ,Bⅱ,Bⅱ ◯ ◯ ×
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B House
Quiin House

Thong House Bⅱ,Bⅳ,Bⅱ,Bⅱ ◯ ◯ ×
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E：East 東
W：West 西

PT ：Less porous type 少孔型
LT ：Light-window type 光窓型
WT ：Wind-window type 風窓型
LPT：Porous type 多孔型
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Fig. 10 Wind and light environment of in-space in living space
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Hung Thanh Dang , Adrian Pitts Thermal Environments and
Comfort Perception in Shophouse Dwellings of Ho Chi Minh City,
Windsor Conference 2018 - Rethinking Comfort, At Cumberland
Lodge, UK, 2018.4

GA Houses 161, A.D.A. EDITA Tokyo, 2018.11
Anh-Tuan Nguyen, Quoc-Bao Tranb, Duc-Quang Tranc, Sigrid
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