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INTRODUCTION :

It is true that architecture in the 21st Century will majorly focus on environmental
design. Yet most buildings being built in the tropics today are not thermally
comfortable to live in due to overheating, a problem that most people rush to solve
using artificial cooling systems such as air-conditioning or refrigeration in order to
maintain the internal microclimates within human thermal comfort levels.
Any architect who makes a solar furnace of his building and compensates by
installing a large cooling machine is approaching the problem of overheating of
buildings in tropical climates inappropriately.
Instead, a bioclimatic design or sustainable design approach is necessary.

AFFORDABLE SUSTAINABLE HOUSING:
To achieve affordable sustainable housing, a comprehensive approach that includes
environmental, social, economic and cultural sustainability dimensions is required
in line with the alternative theories of house form by Amos Rapoport in his most
famous publication House Form and Culture. These dimensions should bring
benefits to the household, neighbourhood and the broader community.

1. ENVIRONMENTAL SUSTAINABILITY
The design of a house for environmental sustainability needs to address: Local
Climate, Energy, Water, Materials and waste, Site impact and biodiversity, etc.
2. SOCIAL SUSTAINABILITY
Socially sustainable houses are designed with all people in mind. Features such as
flexibility, comfort, safety, universal access, sense of community and security are
addressed so that houses accommodate the changing needs of occupants and guests.

3. CULTURAL SUSTAINABILITY
Protection of existing cultural built heritage is key to cultural sustainability.
Housing can have a historic, aesthetic, spiritual or symbolic cultural heritage value.
Of importance in cultural sustainability is housing which is culturally responsive
and appropriate to the occupants and the society in which it is located. Aspects such
as the form, design, spatial layout, materials, etc., should reﬂect the values, ideals,
lifestyles of its occupants and the cultural groups that it serves.
4. ECONOMIC SUSTAINABILITY
Economically sustainable houses are more cost-efficient over time. They feature use
of locally sourced and low-maintenance materials and appliances, affordable initial
costs, low maintenance costs and minimal running or operational costs etc

CASE STUDIES
Housing in two different Climates in Kenya is used here below as Case studies.
1. Warm humid climate
2. Hot and dry climate
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1. WARM HUMID CLIMATE
CLIMATIC CONDITIONS OF THE WARM HUMID CLIMATE:
The Warm-humid climate is found in the littoral regions of the world oceans along the equator
and extends on either side by 15 degrees.

AFRICA
Kenya

CHARACTERISTICS
• Hot moist air with air temperature
ranging from 210 to 320C throughout the
year
• Annual mean temperature of about
270C
• Very minimal diurnal range of often
less than 5 deg C between day and
night.
• Relative humidity which is high
throughout the year and varies between
55% and 100% but predominantly
around 75%
• Low wind speeds
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A survey of the past building trends in Warm-humid climates reveals that the widely accepted
house type is the sparsely planned lightweight house with large window openings elevated on
stilts majorly to catch the breeze, with full cross ventilation, such as was advocated for by
Koenigsberger, et al., (1973) in their most famous publication Manual of Tropical Housing and
Building, Part One: Climatic Design. Such buildings are majorly found in areas such as Malaysia,
Thailand, Indonesia, Papua New Guinea and Australia among other Asian countries.
However, at the East Africa coast, the traditional Swahili built form particularly in the centuries
old settlements defy this proposition, despite being within a warm humid climatic zone. The
traditional Swahili house consists of high thermal mass (thick walls) and small windows and the
building units are densely clustered together with narrow streets or alleys between them.

If the lightweight, sparsely planned house type with large window openings is suitable for the
warm humid climate, then is the thick walled, densely clustered traditional Swahili house with
small window openings also suitable for the same warm-humid climate? Could it be possible that
both are thermally suitable solutions for the warm humid climates?

Warm humid climate
Contemporary house,
PAPUA NEW GUINEA

Warm-humid climate
densely planned High thermal
mass traditional Swahili house
and street in Lamu, KENYA

Warm-humid climate
Traditional house in MALAYSIA
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WHAT ARE THE CHARACTERISTICS OF THE TRADITIONAL SWAHILI HOUSE AND SETTLEMENTS?

1. BUILDING DENSITY AND STREET WIDTHS:
The ancient Swahili stone town settlements have
a densely clustered spatial planning layout with
the houses separated by narrow streets or alleys
rarely more than one and a half metres wide
The townscapes are informal and friendly with
streets hardly ever straight and hence not easy
to know who or what to expect after the bend.
Throughout daytime, the narrow streets offer a
cool environment as they are always shaded by
neighbouring buildings except when the sun is
overhead at noon.

Lamu Town, KENYA

Lamu Town, KENYA
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2. BUILT FORM AND WINDOW OPENINGS:
Throughout the entire Swahili world and without exception, the built form of the Swahili stone
house comprise of a thick walled flat roofed house with small window openings on the external
walls. With time, this built form has been modified to include a pitched roof due to the high
amount of rainfall received in the region.

Houses in Lamu Town, KENYA

3. WALL THICKNESS:
Wall thickness vary from 440mm to 560mm. The size
seems to be derived from the standard cubit measure.
The cubit is an ancient unit of lengths measuring 444mm
to 529.2mm. On the other hand, the suspended floor or
roof slab thickness ranges from 300mm to 500mm.
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High thermal mass
traditional Swahili house
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4. CONSTRUCTION MATERIALS:
The most commonly used construction material in all the ancient Swahili settlements is coral,
which is locally sourced.

• Coral is light and porous
• From coral we make lime, which is used
as mortar and for plaster.
Its porous properties ensure that
dampness is avoided on the floor and
walls in enclosed spaces.
• Mangrove timber poles are used as
structural timber in construction.
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Coral stone used for construct ion of thick walls

Coral stone used for construction of thick walls

Use of Mangrove timber poles

Natural ventilation using the courtyard house layout, having rooms with openings on at least two
walls and use of timber shutters or louvers instead of glazing on window openings aid the
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building
interiors to achieve thermal comfort naturally.

CHARACTERISTICS OF CONTEMPORARY SWAHILI HOUSES
On the other hand, the contemporary houses have not been successful in achieving sustainable
living conditions:
1. The traditional spatial planning has been lost. Buildings no longer sunshade each other.
2. The narrow streets have disappeared.
3. Large glazed windows introduced.
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Contemporary houses in Mombasa, KENYA

CHARACTERISTICS OF CONTEMPORARY SWAHILI HOUSES
4. Natural cross ventilation is no longer achieved in most houses leading to
overheating and use of mechanical cooling systems.
5. New construction have been introduced. These include use of cement instead of
lime for mortar and plaster.
6. Typical Modern architecture design approaches lacking in cultural sustainability
have been introduced.
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Contemporary houses in Kilifi, KENYA

1. HOT AND DRY CLIMATE (NAIROBI)
CLIMATIC CONDITIONS OF THE HOT AND DRY CLIMATE (NAIROBI):
Nairobi lies 10 degree 18’ South of the Equator, at an altitude of
1700 metres above sea level.
The City experiences tropical upland climate which is
characterised by sunny warm days and cool nights with
temperature swings (diurnal range) of 100 - 150C, so an
acceptable internal environment without conventional airconditioning is the obvious choice.

• Temperature rarely rise above 300C
• Annual mean maximum temperature is about 25.40C
• Annual mean minimum temperature is about 12.30C
• On average, relative humidity is ranges from 48% at 3:00PM
to 95% at 6:00AM.
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CHARACTERISTICS OF AFFORDABLE HOUSING IN NAIROBI
1. Most residential developments are sparsely planned with a mixture of large and
small windows . Typical Modern architecture and lacking in cultural sustainability.

Aerial View of Green Park Estate, Mavoko in the outskirts of NAIROBI
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CHARACTERISTICS OF AFFORDABLE HOUSING IN NAIROBI
2. Most residential houses do not have elaborate sun-shading devices and though not effected,
most low-rise residential houses use roof eaves for shading whereas some apartments
use balconies.
That notwithstanding, due to the hot weather conditions during day time, residential
apartments would benefit from elaborate sun-shading.

Green Park Estate: Quarter Villa Block

CHARACTERISTICS OF CONTEMPORARY HOUSING IN NAIROBI
3. Considering that Nairobi’s temperature rarely rises above 300C, with an annual
mean maximum temperature of about 25.40C, well designed buildings do not
require air-conditioning. However, we are witnessing use of mechanical cooling
systems in new developments.

4. The building code requires that all doors and windows have permanent
ventilation vents, and thus all houses should have natural ventilation.
Unfortunately, some of the new buildings lack these basic natural ventilation
systems.
5. For renewable energy, hot-water heating is now common in Nairobi whoever,
photo-voltaic panels’ installation is low majorly due to its high cost.
6. Rain-water harvesting is common in low-rise residential houses.

• Roof eaves for sun-shading
• Solar hot water heating
• imported construction materials introduced. These are high in embodied energy.

Aerial View of Four Ways Junction, Kiambu Road, NAIROBI
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The omission of sun-shading devises in these residential apartments is obvious
and is likely to raise the need for air-conditioning for cooling purposes.

View of Alma Residential Apartments, Ruaka, NAIROBI

• large glazed window openings, likely to cause overheating during the day and cold conditions
at night, imported construction materials which are high in embodied energy introduced.

Views of Nova Residential Apartments, Westlands, NAIROBI
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SUMMARY:
1. The Warm-Humid climate traditional houses respond better to bio-climatic
design requirements than the contemporary houses.
2. There is need to re-think the design of new houses and high-rise residential
apartments towards bio-climatic design.

THANK YOU
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