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Introduction 

Architecture responds to the geo-climatic environ
mental variation from place to place. Dhaka is in the 
Tropical climate-zone with a warm humid climate. 
The architecture here has naturally been moulded by 
the climatic characteristics. 

This very brief case study on the architecture of 
Dhaka attempts to identify design-features evolved 
through the ages due to the particular local climate. 
The vernacular architecture which is less durable has 
suffered little change in style through the centuries, 
and therefore is considered to be the most efficient 
architecture. It is taken as the basis for the study and 
its reflection is traced through colonial architecture 
which represents a period of transition leading to 
contemporary architecture. Samples for study were 
picked out at random in order to understand the basic 
criterion of thermal design 

In the case study, besides taking direct performance
observations from buildings, these observations are 
supplemented with information from published 
sources and the author's professional experience, 
relating to the thermal performance of buildings in 
Dhaka. 

Traditional Bangladeshi architecture (house) employing 
modern materials Ventilated roof removes heat, there are 
high branched trees to shade the structure and an aspect 
ratio of more than 11.3 
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Vernacular architecture 

The study of indigenous architecture reveals two 
typical vernacular elements that contribute to thermal 
comfort. 
. elements facilitating ventilation. 
. elements protecting the building from sun 

Roof-form, roof overhangs, openings in roofs, lattice 
work and low walls, together have contributed 
towards achieving thermal comfort in the interior 
spaces of dwellings in this region. This observation is 
true for local architecture of other places with a 
similar climate and architectural pattern. 

Thermal performance of a colonial residence 

A typical colonial building design, makes use of 
locally developed responsive mechanisms for thermal 
control. A typical double storeyed residential building 
would have an area of 275 square metres per floor. 
This plan has an aspect ratio of 1 :2.5 (width to length) 
with offset. Massive exposed brick walls, asbestos 
shingled pitched roof and long verandahs are charac
teristic features of such houses. 

A Colonial residence making use of rural Bangladeshi 
architectural features 
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The south, east, north and west facades of the 
example are about 280 square metres, 154 square 
metres, 240 square metres and 136 square metres 
respectively having 28%, 21 %, 14% and 17% 
openings respectively. The building fabric takes care 
of the solar geometry. Massive walls and the creation 
of a thermal buffer zone in cold wind direction, used 
in this particular building, is not a requirement for 
Dhaka's climate but blindly followed temperate 
architecture of the U K. 

Observations were taken on a typical July day with 
minimum and maximum temperature of 25°C and 
33 5°C. Relative humidity was about 87% and a 
typical summer wind velocity blew from the south. 
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A Tropical Summer Index (TSI) range of 24-30.5°C 
was recorded indoors on that particular day. 
According to residents, early nights in summer are 
thermally uncomfortable, otherwise it is quite com
fortable throughout the year. 

Although the ventilation condition is not satisfac
tory due to the northern thermal buffer, yet its 
acceptable thermal performance arises from the ideal 
orientation and the generous and controlled shading. 
Uncomfortable early nights in summer may be attri
buted to the timelag characteristics of the envelope 
the absence of exposed walls to the north, the orien
tation of habitable rooms and of course poor cross 
ventilation. 
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Sun control at Dhaka Art College office buildings 

The wing under study here is the administrative 
block of the College. It is a two storeyed building 
with art gallery and open spaces at the ground floor 
and common facilities and offices on the first floor. 
Each floor has an area of about 595 square metres. 

The whole of the first floor southern facade of timber 
and glass construction has an area of 56 square 
metres with 42% of openable glass windows. The 
remainder 30% is timber and 28% fixed glass. Similar 
construction is followed on the eastern and northern 
facades with areas of 104 square metres and 67 square 
metres respectively. On the southern facade, the sun 
is controlled by adjustable vertical wooden louvres. A 
projecting 180 millimetres thick reinforced concrete 
roof provides shading to all the facades. The building 
has an aspect ratio of about 1:1.5. Most of the year, 
no mechanical heating or cooling is required. Opening 
and closing the windows in summer and winter 
respectively brings comfortable conditions indoors 
During summers without winds, the fans are enough 
and users are satisfied with the thermal performance 
of the building. 

The study was carried out on a representative July day 
with minimum and maximum temperature of 28° and 
33°C, a relative humidity of about 84% and a typical 
summer breeze from the south-east. A TSI range of 
25°-30°C was observed in the shade outdoors while a 
TSI of24 9°-29°C was recorded indoors with windows 
open. Thermal performance was found to be quite 
satisfactory despite unfavourable orientation. Its 
success probably lies in the use oflight weight and low 
thermal capacity enclosing materials, generous adjus
table shaded openings and perhaps most important of 
all the control of sun in the occupied zone. 

Performance of some of the other buildings surveyed 
(subjective) 

Some of the other buildings surveyed are climatically 
efficient with special architectural elements, derived 
from traditional concepts and modern techniques for 
better thermal performance of buildings. Some of 
them were studied subjectively and the findings are 
given below: 

. Teacher-Student Centre (D.U.). Designed by Do
xiadis Associate this is not a solar building but a 
contemporary design on climatological basis which 
includes a responsive mechanism for the absorption 
or rejection of solar radiation. Reflective south and 
north facades with more than 50% shaded opening 
and shaded roof perform well, both in summer and 
winter. Temperature can be maintained as low as 
25°C without fans but mechanical ventilation is re
quired to remove sticky conditions. 
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Dhaka Art College Louvres at the first floor and free 
circulation of air in the ground floor. 

Teacher-Student Centre (D U) making use of shaded roof 
and reflecting facade with shaded windows. 

. Home-Economics College (HEC). A multi-purpose 
hall and an administrative building both designed 
by Doxiadis Associates have performed well for 
over 20 years almost without any auxilliary heating 
and cooling. The following approximate tempera
tures have been maintained: November-February 
(14--20°C), February-April (18°-22°C), April-July 
(24°-30°C) and July-November (20°-25°C). The 
users are satisfied with the thermal performance of 
the buildings . 

. HEC-multipurpose hall is a single storey block which 
is 1.5 times normal height, with north and south 
facades having more than 50% openable glass win
dows, which can trap heat in winter and ensure cross 
ventilation in summer. The 180 millimetres thick 
domical pitched reinforced concrete roof and 225 
millimetres thick east and west white-washed solid 
walls perform adequately. 



An Applaisal of ArchitectUle in Dhaka with Reference to its Thermal Performance 

. HEC-administrative building is a reinforced con
crete frame construction with brick walls. The outer 
north-south skin has more than 50% glass windows 
having outer shades and moveable inner curtains 
The 225 millimetres brick wall and 180 millimetres 
reinforced concrete shading roof, perform well 
thermally . 

. Residential buildings in Sher-e-Bangla Nagar (Dha
ka). A feat of contemporary architecture is seen in 
its purest form at Sher-e-Bangla Nagar (Dhaka) 
design by Prof Louis I. Kahn. The residential build
ings utilise natural forces to achieve maximum in
ternal thermal comfort. The concept of trapping the 
sun is used with a solid wall on the east and west 
(with the only windows in toilets) and manipulating 
the summer and winter sun by large openable glass 
doors and windows on the south and north. This 
also gives efficient cross ventilation. 

Although Kahn selected red ceramic brick and 
reinforced concrete as the basic material for 
construction which are not recommended by experts 
for warm humid places, yet by his judicious design 
and appropriate construction detailings he made 
these dwellings thermally quite efficient. 

The author stayed in one of these dwellings for more 
than six years and observed that only in extreme hot 
months (May-July) a small active aid is required for 
cooling the indoors and for the remaining months the 
interior environment is quite pleasant The inefficient 
direct rain control is a serious drawback of the design. 

Library - annex (D 0.) with vault roof and louvred facade 

HEc-multipurpose hall Using thermally efficient roof and 
openable windows 

HEC-Administration building Having shaded roof and 
windows 
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Library building (D U ) Using jalli in the east and west 
facade and louvres on the south and north 

.ourtyard servant 

= 

A building of Dhaka University with self shading 
plOjections 

• 

SOUTH PORCH 

-EV 
GROUND FLOOR 

For over last 15 years the following 

march april 
may august 
sepl ocl 
nov fob 

PERFORMANCE 

Complete po.ssive system, making use 
of seasonal solar angles, thermal 
property of material & cross ventila
tion East & west walts shaded by 
adjecent buildings Most of the ti me 
in the year TSI remains within comf
ott range D~ring peak summers fan 
is required and in winter wind is to 
be restricted Sun is controlled by the 
design 

FIRST FLOOR 

temparatures have been maintained 

18_24 C 
20_ 27 C 
17 _ 21 C 
15 _18 C 

SECTION 

Thet mal pet formance of a typical residential building, SBN, Dhaka (authO/) 
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Summary of the case study 

· In warm-humid regions, such as the area of Dhaka, 
the adverse heat impact of the sun from the east and 
the west ends of a house, forces it into an elongated 
low rise structure This shape would also provide 
the advantage of beneficial wind effect under high 
vapour pressure The volume effect of building shape 
is not very significant in warm humid regions. 

· The review of vernacular architecture, reveals that 
openness, shading and a low thermal capacity build
ing enclosure are the characteristic features of the 
architecture in Dhaka. It is also seen that the indi
genous methods of achieving comfort are employed 
successfully in its urban architecture 

· The thermo-physical properties of the enclosing ma
terial do not greatly affect the indoor thermal com
fort It is observed in general however that light 
weight and low thermal capacity materials contri
bute more to comfort conditions indoor 

· Though for total control of comfort conditions, 
each of the influencing climatic elements; solar ra
diation, sunlight, wind, relative humidity and rain, 
must be fully controlled, yet it is observed in the study 
that near comfort conditions can be arrived at by 
efficient sun control design and by following the 
general design criteria for warm humid regions It 
is also observed that by an efficient sun control de
sign, the rain factor is automatically taken care of 
to a large extent 

· An ideal building for Dhaka, is therefore, a south 
oriented, rectangular, single room deep plan with 
more than 30% opening in each wall facing wind
ward and leeward sides for cross ventilation. The 
construction material is normally brick with or with
out cement plaster on the outer face. 

· The study reveals that architecture in Dhaka should 
be oriented against the sun and exposed to wind, al
though this need not be restrictive to the designer in 
terms of plan and shape. 

· The optimum plan is a rectangle with proportions 
1:1.5 (width to length), whereas a good proportion 
is 1 3 It should be elongated in east-west direction 
A plan and elevations with offsets and staggering is 
even better for Dhaka 

· Low rise buildings in a row, to shade west walls of 
adjacent units, are thermally more efficient for 
Dhaka. 

The projecting balconies, high ceilings and large 
windows of mansions in Dhaka, Calcutta, Colombo 
and perhaps Male, the deep verandahs and post and 
lintel houses of rural planters of this region, and thin 
paper, thatch or bamboo mat walls of houses in 
humid zones are all, therefore, designed to admit 
breeze and keep out sun. It may be inferred, in brief, 

that openness and shading must be the dominant 
characteristics of the form and planning in Dhaka, 
and that Architects have a role to play in moulding the 
architecture of a region by understanding the 
implications of local climate 

All photogl aphs and illustrations courtesy of Qazi A Mowla 

161 


