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Bangladesh At A Glance_Location
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Bangladesh At A Glance

Area > 147,000 km²

Population > 156.6 Mill (2013)

Terrain > Flat, alluvial plains, hilly in SouthEast



[ WHY ]Bangladesh At A Glance_Climate

°C

<0
5
10
15
20
25
30
35
40
45+

4 8 12 16 20 24 28 32 36 40 44 48 52

0

10

20

30

40

50

4 8 12 16 20 24 28 32 36 40 44 48 52

°C

<0
5
10
15
20
25
30
35
40
45+

4 8 12 16 20 24 28 32 36 40 44 48 52

0

10

20

30

40

50

4 8 12 16 20 24 28 32 36 40 44 48 52

%

<0
10
20
30
40
50
60
70
80
90+

4 8 12 16 20 24 28 32 36 40 44 48 52

0

20

40

60

80

100

4 8 12 16 20 24 28 32 36 40 44 48 52

W/m²

<0
100
200
300
400
500
600
700
800
900+

4 8 12 16 20 24 28 32 36 40 44 48 52

0

200

400

600

800

1000

4 8 12 16 20 24 28 32 36 40 44 48 52

W/m²

<0
100
200
300
400
500
600
700
800
900+

4 8 12 16 20 24 28 32 36 40 44 48 52

0

200

400

600

800

1000

4 8 12 16 20 24 28 32 36 40 44 48 52

%

<0
10
20
30
40
50
60
70
80
90+

4 8 12 16 20 24 28 32 36 40 44 48 52

0

20

40

60

80

100

4 8 12 16 20 24 28 32 36 40 44 48 52

NORTH
15°

30°

45°

60°

75°

EAST

105°

120°

135°

150°

165°
SOUTH

195°

210°

225°

240°

255°

WEST

285°

300°

315°

330°

345°

10 km/h

20 km/h

30 km/h

40 km/h

50 km/h hrs

856+

770

684

599

513

428

342

256

171

<85



[ WHY ]Bangladesh At A Glance_Climate

Temperatures 10 - 36°C 
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Wind from South and Southwest
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Dhaka Metropolitan Area > 360 km²
Population > 7,000,940 
Density >19000 per sqkm 
     (Berlin is 3900 per sqkm)

Average Cost of Residential Floor >

1,000€/sqm vs GDP per capita 1600€ 
(Berlin 3200€/sqm vs GDP per capita 30300€) 

Dhaka Metropolitan Area

Climate Engineering_Current Situation
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x% of residenses are not designed

but what do I know as a designer?

Climate Engineering_Current Situation



[ WHY ]

Vernacular Hut Double Facades/Verandahs
1950’s - 70’s ?2014 - 
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Vernacular Hut Double Facades/Verandahs
1950’s - 70’s ?2014 - 

LOW TECH, HIGH IMPACT BUILDING SKIN DESIGN FOR DHAKA, BANGLADESH
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COMFORT > NOT Air Temperature
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COMFORT > NOT Air Temperature

[Standard Effective Temperature] [Predicted Mean Vote]

Study Scheme_COMFORT

SET
      

PMV
      

      

Code according to ASHRAE Standard 
55-2013, Appendix G1

Code according to ISO 7730 and ASHRAE Standard 
55-2013, Appendix G (PMV for elevated air speed)
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COMFORT > NOT Air Temperature

      

[Standard Effective Temperature] [Predicted Mean Vote]

Study Scheme_COMFORT

SET
      

PMV
      

Elevated Air Velocity

Adiabatic Cooling

Adaptive Clothing
      

Code according to ASHRAE Standard 
55-2013, Appendix G1

Code according to ISO 7730 and ASHRAE Standard 
55-2013, Appendix G (PMV for elevated air speed)
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Weekly Summary
Average Temperature (°C)
Location: DHAKhour.dat,  (25.2°, 90.7°)
© Weather Manager
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Post Colonial Building
(reference case)

Dim - 5m(l) x 5m(w)x 4m(h)
WW - 15%
Wall - 400mm Brick
ACH - 5
INFIL - 1

Present Day Building
(base case)

FIXED
Dim - 5m(l) x 5m(w)x 3m(h)
Window at South

VARIABLE
WW  - 20%
SF  - 0%
Wall  - 250mm Brick
ACH  - 3
INFIL - 0.5 

Study Scheme_Basecases
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Learnig +

Discovery

New Building Skin Design

Climate Data
Design Innovation
Local Materials
...etc

LOW TECH 

HIGHER COMFORT
(Thermal + Visual)

Study Scheme_Basecases

Post Colonial Building
(reference case)

Dim - 5m(l) x 5m(w)x 4m(h)
WW - 15%
Wall - 400mm Brick
ACH - 5
INFIL - 1

Present Day Building
(base case)

FIXED
Dim - 5m(l) x 5m(w)x 3m(h)
Window at South

VARIABLE
WW  - 20%
SF  - 0%
Wall  - 250mm Brick
ACH  - 3
INFIL - 0.5 
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New Shoebox Variation
(e.g. wc250, ww40, sfo, inf01 sf50)

THERMAL STUDYDAYLIGHT STUDY

Model in
TRNSYS

Run Simulation
for APRIL 7-14th

Input Data in 
EES Tool

Find No. of Hours 
Within Comfort Range

Record+Analysis

Study Scheme_Simulation Processes



[ HOW ]

New Shoebox Variation
(e.g. wc250, ww40, sfo, inf01 sf50)

Model in
TRNSYS

Tair
Trad
RH

Clo
Met

Air Mo

Input Data in 
EES Tool

Find No. of Hours 
Within Comfort Range

Record+Analysis

THERMAL STUDYDAYLIGHT STUDY

Run Simulation
for APRIL 7-14th

Study Scheme_Simulation Processes
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New Shoebox Variation
(e.g. wc250, ww40, sfo, inf01 sf50)

Model in
TRNSYS

SET
PMV

Input Data in 
EES Tool

Find No. of Hours 
Within Comfort Range

Record+Analysis

THERMAL STUDYDAYLIGHT STUDY

Run Simulation
for APRIL 7-14th

Study Scheme_Simulation Processes

Tair
Trad
RH

Clo
Met

Air Mo
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New Shoebox Variation
(e.g. wc250, ww40, sfo, inf01 sf50)

Model Variant in
RHINO

Model in
TRNSYS

Daylight Autonomy
(occupation 0600-1800)

Run 
Simulation

Radiation Map 
on Window

Input Data in 
EES Tool

VSP Find No. of Hours 
Within Comfort Range

Record+Analysis

THERMAL STUDYDAYLIGHT STUDY

Study Scheme_Simulation Processes
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[ WHAT ]

BASECASE 0% 
250mm Brick Wall
WW 20%
Shading 0%
ACH+INF - 3+1
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[ WHAT ]
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[ WHAT ]

>Shading 6.55% 
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>WW -2.38% 
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[ WHAT ]

>ACH <INFIL 8.93% 

>Shading 6.55% 
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WW 40%
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[ WHAT ]

+Insulation -28.57% 
   100mm Cork sheet 
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[ WHAT ]

+Roof Insulation 3.01% 
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[ WHAT ]

+Thermal Buffer Wall 17.26% 

+Roof Insulation 3.01% 

+Insulation -28.57% 
   100mm Cork sheet 
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[ WHAT ]

Total Gain in Comfort
35.75% 

Due Only to Building Skin
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[ HOW ]Design Process 

Storage?
Closet?

Utility
Shaft?



[ WHAT ]

Window : Wall
40%

Daylight 
Autonomy

83.37% 83.26% 71.55% 72.47%

Daylight Study_Window Geometry
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[ HOW ]

N

15°

30°

45°

60°

75°

90°

105°

120°

135°

150°

165°

180°

195°

210°

225°

240°

255°

270°

285°

300°

315°

330°

345°

10°

20°

30°

40°

50°

60°

70°

80°

6

7

8

9

10
111213

14

15

16

17

18

1st Jan

1st Feb

1st Mar

1st Apr

1st May

1st Jun
1st Jul

1st Aug

1st Sep

1st Oct

1st Nov

1st Dec

JU
N

E 21

M
AR 21O

CT 21

DEC 21

MAR 21

1600hr
MAR 21

1000hr

Daylight Study_ Shading Geometry



[ HOW ]

N

15°

30°

45°

60°

75°

90°

105°

120°

135°

150°

165°

180°

195°

210°

225°

240°

255°

270°

285°

300°

315°

330°

345°

10°

20°

30°

40°

50°

60°

70°

80°

6

7

8

9

10
111213

14

15

16

17

18

1st Jan

1st Feb

1st Mar

1st Apr

1st May

1st Jun
1st Jul

1st Aug

1st Sep

1st Oct

1st Nov

1st Dec

Daylight Study_ Shading Geometry

Horizontal Shading Verticalal Shading



[ HOW ]

N

15°

30°

45°

60°

75°

90°

105°

120°

135°

150°

165°

180°

195°

210°

225°

240°

255°

270°

285°

300°

315°

330°

345°

10°

20°

30°

40°

50°

60°

70°

80°

6

7

8

9

10
111213

14

15

16

17

18

1st Jan

1st Feb

1st Mar

1st Apr

1st May

1st Jun
1st Jul

1st Aug

1st Sep

1st Oct

1st Nov

1st Dec

Daylight Study_ Shading Geometry

Horizontal Shading Verticalal Shading



[ WHAT ]

Daylight  Autonomy

Thermal Comfort
(Apr 7-14)

66.21%

91%

74.48%

93%

Thermal + Daylight Comparison 
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[ WHAT ]

0

10

20

30

40

50

60

70

80

90

100

BA
SE

C
A

SE

Re
f. 

C
A

SE

FI
N

A
L 

D
ES

IG
N

Final Design
WW - 40%
SF - 58%
Wall   -125mm Brick + 420mm Buffer 
 + 25mm Particle Board
ACH
(7pm to 8 am) - 6 (R), 12 (W)
INFIL - 0.5 

%

Annual Thermal Comfort

74%

86%

59%

Final Design
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Different 
Solutions)
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(Communication+

Awareness)

Apply in real 
projects + share

+ multiply
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