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(Croome, 1997). A building's indoor environmental conditions affect comfort, hegl'th,
- Safety and the general well-being of the occupants. Room volume, floor area, ceiling

height and other parameters of internal space are seldom treated as factors_of
environment in a building with high mechanical and electrical controls. Therefqre_, altering
the conditions of temperature, lighting and noise in different parts of the building coulq
alter the resulting mental models of the building on which its. occupants base.their
behavior patterns. A climatic building system either adapts and integrates the bU|‘d|ng
form to modify the climate or Ignores the climatic variables and profffers a mechan_ cc.ﬂlly
controlled option. This paper identifies two types of climate responsive based bui ding

types with particular reference to office buildings, these are; climate adapting building
type A and climate rejecting building type B.

INTERACTIONS BETWEEN EXTERNAL ENVIRONMENT AND INTERNAL ENVIRONMENT
Buildings are designed to suit the environment in which they are located and the functions
they performed. Since the beginning of time, man has been affected by climate and its
Influence over the earth. However, the first documentation of architectural design with |
climate interests in mind dated back to fourth century B.C. in Greece (Turner, 2003). To
Create energy-responsive buildings, architects must be sensitive to the diversity of
Influences that shape a building's development, especially the approach used in designing
their buildings. "Using the appropriate design approach is important because it will directly
Influence energy responsive design solution that is found" (Ternoey, 1985). A comfortable |
environment offers freedom from dnnoyance and distraction, so that working or pleasure
tasks can be carried out without physical or mental hindrances. A sustainable office
environment is an environment that is climatically sensitive, flexible and adaptable,

According to Croome (1997), people are not passive recipients of the environment but
take adaptive measures to secure thermal comfort.

They can modify their clothing or
activity; they can modify the environment such as the internal heat gains or modify the
ventilation rate through opening doors and windows.

These can only be achieved and
effective through the interaction between external and internal environmental that is
adaptive to the climate.

The building envelope acts as the interface between the external and the internal
environmental conditions. e extent to which an offj

ce building is climate adapting or
Climate rejecting is dependent on the architectural intervention in the building envelope.
Givoni (1997), correctly argues that the actual relationship between the indoor and the
outdoor climates depends to a great extent on the architectural and structural design of
the buildings and so the indoor climate can be controlled by building design that
dtCOmmodate human comfort needs. Hawkes and Owers (1982), represents this
interaction between the building'envel_ope (its form and fabric) and its external and
Internal environment as shown in fi

e | ‘ gure 1. This approach considers the effect of the
activity occurring within the building envelope and when Necessary the input of a
mechanical plant.
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Figure 1. The Environmental Control System

INFLUENCE OF TECHNOLOGY ON CLIMATE — BUILDING ENVELOPE INTERACTIONS

Before the industrial revolution of the nineteenth century, architects could not afford to
ignore the existing conditions of the site and by necessity depended on the building
envelope to admit light and control other environmental conditions (Moore, 1985.
Buildings are supposed to relate with climatic impacts but modern architecture and
technology have broken with this understanding of the significance of climate (Martin,
1974). The environment of buildings has become worse in recent years mainly due to
noor understanding of solar effects. The attempts to correct these short comings by
engineering techniques have led to excessive energy demands by air-conditioning. Many
modern office buildings' shapes are designed to exclude all exterior climatic resources,
even though there are potentials to take advantage of positive exterior climatic resources
such as day lighting and natural ventilation (Lechner, 1991). The development of
structural frames permitted larger openings and glazing. These posed great advantages
but also great limitations in terms of increased glare and heat gains. According to the
English Heritage (2007), we are familiar with the effects of temperature and humidity,
especially during warm, ‘muggy”’ summers. Humidity that is too low can also be a problem,
making the air feel too dry. The development in artificial lighting and mechanical air-
conditioning also exerted great influence on earlier limitations in building forms and depth.

Technological innovations such as mechanical air-conditioning, fluorescent lighting,
temperaturg and humidity control devices allowed for a climate rejecting control approach
to office buildings to become standard design solution during the past few decades (Ruck,
1989). Modern designers of buildings have always seen air-conditioning as one principal
e!emenF _FO a;hl_eve a controlled environment without considering it effects and
compatibility with energy conservation. The issue of form in thermal planning is often not
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ers in modern time because of the advent of modern mechanical

chner, 1991).
tion is electricity which is used for lighting,

70% of office building energy consump | | .

ﬁ::tﬁg c;oﬁng and office equipment (Juerg, 2007). Envrrqn&nint:lacl' 'DOHUUOCT as ea E;ﬁ;
r-conditioni stem in office buildings can cause sick building Syndrormc

DLl G e As our society is making the

' orarily fail to cope with the environment. |
et p age and more people work in

~ transition from the industrial age into the inforrj'lationr _ _ |
buildings rather than factories, energy-responsive buildings and a quality working

environment are critical issues confronting designers of today and tomorrow

(Ternoey, 1985).

Hedge (1994) carried out an investigation in six office buildings and found that the
prevalence of eye, noise and throat symptoms were higher in air-conditioned offices than
naturally ventilated ones. Technology presented the model of climate rejecting building
typologies wljich permits the influence of climate to be ignored. The building envelope -
external environment interactions in this model type is extremely limited and highly

energy intensive. -

considered by designers |
environmental control devices (Le
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condition} andgmeté;l]dm-gs isolate internal environment from the external using air

by varying thie volumeamfcal sys_t_ems. Th:s achieved temperature control within its Space

building lacks B0 0 cothtloned‘ air supplied at varying temperature. This type of

Climate reiactingt S5 {:‘Jf 4ir, no air movement with the air becoming more humid
S Office buildings have no connection between the occupied space and thé
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PLATE 8. Joseph D. Gomwalk House Jn Interior Space

PLATE 9.

CONCLUSION
To Create buildings that respond positively to their climatic zones, architects must be
sensitive to the diversity of influences that shape a building’s development, especially the
approach used in designing it. Architects are expected to use appropriate désign approach
f"r'mcg offer them greater opportunities to architectural solutions for adaptive buildings.
enviroiazzp?at'e design approaches are those that integrate both the external and internal
determinannts ltf;tO Fhe whole of an _architectural design.This study identified six
oot at influence the adaptive rjature of an office building. These are:
Conditionsfbuni?ne or plan form configuration, exterior and interior space, climatic
thess da T 8 J envelope ana energy consumption. The response of a building to
"minants resulted into the building being climate adaptive or climate rejecting.

Also, the integration of these determin ildi .
, e eterminants on a whole building level |
responsiveness of the building o - Ay would result into the
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