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ABSTRACT

Architecture is always inspired by nature. For sgwptimal thermal comfort inside building desigtisnate and
environmental conditions must be taken into accoutntdeals with designing the architectural elerseby avoiding

complete dependence on mechanical systems, wheategarded as support.

This paper discusses bioclimatic architecture whiefers to the design of buildings and interiorteeior or
outdoor spaces based on local climate. The papes at providing thermal and visual comfort by makirse of solar
energy and other environmental sources. Passiver solstems that are incorporated into buildings aitlze
environmental sources like sun, air, wind, vegetativater, soil, sky for heating, cooling and liggtthe buildings are the
basic elements of bioclimatic design.

The paper addresses the use of bioclimatic ar¢hie@nd energy efficient systems and technologiash as
passive solar systems the reduction of energy copson in buildings that can be achieved by simpiethods and

techniques. Passive solar systems are dividedhmnte categories:

Passive Solar Heating Systems, Passive (Natura)ir@Systems and Techniques Systems and Techniques

Natural Lighting
KEYWORDS: Active and Passive Solar Architecture, Renewableryn Self-Sufficient House
INTRODUCTION

There are many traditional architectural styleg tva based on bioclimatic principles. Air condiiiog was rare
and expensive and today also it’s still the samerfany places. The main point of bioclimatic desigmo build with the

climate and its surroundings with recommendatidngpdimization of resourcesby

» The ecosystems of the environment, weather andbyaiphy must be considered in which buildings auiét for

maximum performance with the least impact.

»  Priority must be given to low energy content conepiatio high energies by giving efficacy and moderthe use

of construction materials.

» By reducing energy consumption for heating, coqliighting and equipment and covering the remairioap

with renewable energy sources.
e By minimizing the building overall energy balanceyering the design, construction.

e The requirements must be fulfilled for hydrothermainfort, safety, lighting and occupancy of builgin
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FACTORS TO BE CONSIDERED FOR BIOCLIMATIC DESIGN

Location

For the overall layout of the design location o thuilding is a very important factor. Solar ragiatmust be
utilized for proper design of the building durifgetwintertime and at the same time protects thiglingi from overheating
in the summer time. The best location for a bugdio be constructed in all depends on the climetd, also the direction
of the wind in that area, if there is natural shadike trees or other landscaping features, asd hbw the owner wants
the internal layout of the built form, its spat@rangements and layout are configured and plasadtrelates to that of
the environment, and the meteorological data oflticality as a passive response. Before shapindglibg form the
following considerations need to be considered sagho use up low energy cost for site layout, apture the site’s
wonderful views, and to achieve privacy or secuiity reducing the heating energy requirementsithatfluenced by its
form, orientation on the site, and its ratio of wole to the built form, its spatial arrangements mydut are configured

and planned. It relates to the environment, andrtbgeorological data of the locality as a passésgponse.
Solar Heat Gain

Local Climatic conditions must be considered indiimatic design for which the following principlesust be

followed:

The external envelope of the building is developgdioing adequate insulation, air tightness oftthiding and

its openings and heat protection of the buildimgwinter as well as in summer is done by using appate techniques.

*  The openings must be oriented towards south ddreddr proper use of solar energy for heating diogs in the
winter season and for day lighting all year round also by doing the layout of interior spaces eiog to their
heating requirements. Passive solar systems whalact solar radiation act as “natural” heating vesll as

lighting systems.

e By the appropriate treatment of the building eopel i.e. use of reflective colors and surfacequtidn of the

buildings from the summer sun can be done.

e Heat accumulated in summer in the building togheounding environment is removed mostly duringhttime

by using natural means like passive cooling syst@mastechniques such as natural ventilation.

* By adjusting the environmental conditions in theeriors of buildings comfortable and pleasant dwmws for
the inhabitants can be created by increasing thmavement inside spaces, heat storage, or cogstdn the

walls,

» For providing sufficient and evenly distributedHtgn interior space insulation combined with satantrol for

day lighting of buildings must be utilized.
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Figure 1

Wind and Ventilation

Plants can be used as a way to conairflow in place of structural materialgor keeping the windy side
relatively calm and sustainablmall plants and tres, and the combination éénces put together with other materials
be used as very effective windbreaksternal wind effects of the building and temperatohanges are the categorie:
Natural ventilations in most cases tha¢ used for personal comfort in the building. jng a proper designed natural
ventilation solutionscapital cost and energy savi could be achieved. Byutting down the need for mechani
ventilation and air conditioning syste for a bioclimatic building so the owner can haviealthy buildin. Comfort can
be improved through entilation by increasing the indoor air speed iteiiors to make the occupants feel coc
Ventilation increases the rate of sweaaporates from the user’s skin, leaviangooling sensation as a res There must
be provision of lowlevel inlets and high level exhaust openings naural ventilation in buildings 1 encourage fresh air
to be drawrin and foul air to be expelle To induce internal air movement inside the buildivigile expelling the hot a
insidethe building through the law of buoyance use of stack ventilation and wing walls are aldeelpful technique i

the passive cooling sisms of the building.

HOT AR, P4

Figure 2
Terrace Gardens

A terrace garden helps the environment, saves grard haseconomic advantage Green roof can also be an
option to cut down th need for mechanical hedepending on the thickness of the soil and the amofiplants in the
gardenDepending on the thickness and density of soil@adts act as an extra insulatioherrace gardens reduce cooling
costs by saving energuring the summer tin. Green roofabsorbs many of the harmful pollutants given offdity air
will keep the inside of a building 10 to 20 degreesler than the outside temperat Introducingterrace gardens in the

cities improvethe balance of the ecosystem within (s.
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Comfort Zone

Comfort is the maintenance of thermal balance betweuman body and the environment. The knowledge of

nature, of comfort is essential in design with et with the aim of maintaining comfort within kdiigs. Six major
factors that affect thermal comfort:

The Air Temperature: This is an important factor affecting thermal dorh When the temperatures are low,

people feel cold and when they are high peopleHetlComfort can approximately be achieved betwigdegree C and
28 degree C.

Air Velocity : When sweating occurs, air movement is very effedh increasing heat loss from the body in high
temperature. The air movement cools down the bgdsrihancing the evaporation of sweat from the bédayvelocity of
up to 0.1 meters per second may lead to a feefistuéfiness indoors. Air velocities of up to 0d.2.0m/s are comfortable

indoors when air movement is required but abowe Ithiel there is discomfort. Outdoors wind spequ$ou2.0m/s lead to
considerable discomfort.

The Relative Humidity: Relative Humidity (RH) is an important factorbmman comfort and discomfort indices
especially in hot climate. When there is low hunyidhe air is very dry and sweating is more effexin cooling down the
body. On the other hand, when the humidity is High air is damp and sweating is no longer veryctiffe in cooling

down the body. Thermal comfort can be achieved whemelative humidity is between 20% and 90%.

Energy Management

Energy management is the key to saving energy ichwimportance is given for energy saving stemsftbe

global need to save energy. Energy should be sageause this global need affects energy pricesséonis targets, and

legislation. We need to save energy in order to:
« Damage done to our planet Earth must be reduced.

» Dependence on the fossil fuels must be reducedthatecoming increasingly limited in supply.
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* Reduce Coststhis is important due to energy costs rise.

 Reduce Carbon EmissionsCarbon footprint must be reduced to promote a greestainable image and the

environmental damage that they cause.

* Reduce Risk The more energy consumption increases the eneigy or supply shortages could seriously affect
the profit, or even make it impossible for the arigation to continue. With energy management, dak be

reduced byeducing your demand for energy and bgntrolling it so as to make it moyedictable.

With Bioclimatic approach the design does not foousch on these active systems rather on the pasgiye

through built form and orientation of the buildiogn provide the optimum design to reduce energy use
Day Lighting
For providing satisfactory visual and thermal eamiment in indoor spaces daylight must be incorgaratto the
building. Daylight affects the building in indogpace and architectural elements to be incorpoiiatedhe design.
The following design factors must be taken intooart in order to use daylight to an advantage.
» Directions of the incident daylight must be variedhe amount.
* Luminance (photometric, brightness) and luminarargribution of color,
e Variation in sunlight intensity and direction

Glare the main discomfort need to be solved in otdehave an acceptable amount of daylight in thask.
Planning the good lighting strategies is the beay to solve glare that have ties with the energfopmance of the
building. Glare results cause a bright light soute is viewed from a surrounding area that isaligun a dark place like

a light bulb or a flashlight. Glare can be solvgdrxreasing brightness of the surrounding area.
Envelope Design

A simple building envelope can yield important egyesavings. A building's heat, air, and its viswmahsparency
must be managed and modified, so the building walict to changing weather conditions. Solar scnegnglare
protection, temporary thermal protection and adjpist natural ventilation are the variable that neelde considered. The
external wall having direct solar insulation mustihsulated and therefore thought of the buildireerials used is also
important. In hot wet climates, it's necessaryge materials with high thermal lag. Thermal lathes ability of a fabric to

obtain heat from one side of a surface to anotideraf the surface.

Efficiency towards solar protection of the externahll is that the selective absorption and emission
characteristics of sure materials, particularlydah hot conditions. Materials that replicate iadt®f absorb radiation

have lower temperatures inside the building.
CONCLUSIONS

Architects must understand the importance of hioatic design and also the significance of sustdénab
technological aspects of design in architecturecihatic homes will not only be good for the owmdrhim, but will be
even better for the environment. Bioclimatic builgé provide not only a large reduction of the emwinental impacts, but

also a reduction of operational costs with a minimaf additional investments which makes a more alipg design for
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many new builders. Sustainable bioclimatic desiga & huge impact on the economy, but also not mnigh smarter,
money saving, environmentally safe way to desigidimgs.

Buildings contribute significantly to the greenheugffect, climatic change and have a severe overall
environmental impact and are intensive energy aoitsg, so following are the recommendations for gqué bioclimatic

design:

» By preserving the environment and using its ressuappropriately as inhabitants of buildings, we weake our

lives, our health and well being more comfortable.

 We must ask ourselves who pays for this consumgtimhwhy because the energy we consume in buildéngs

costly.

» For getting maximum energy benefits we must be awdiproper design, materials and use of technespgie

can apply them as far as possible in each case.

* We all affect the energy performance of the buidinve live in and every action and can have enkegfits of

our building.

» By utilizing bioclimatic design strategies we camake use of this knowledge for passive heating. IdBigs
should be well insulated from cold and heat usinigeble insulation= We must protect the buildingsti the

sun as we protect our self.

e Natural cooling, compared to air conditioning, oty provides energy saving, economic and enviremial

benefits for the sake of human comfort and welhbei
* We can reduce the internal loads of buildings ail & natural resources accordingly.
* We must solve the problem of glare and must undedsto utilize daylight.

» For the rational functioning of buildings we showdsure the efficiency of passive systems and gnsaging

techniques and we should not forget to open arsbchindows and blinds appropriately.

« Bioclimatic energy efficient buildings improve tlyality of life for their users and we should notdet that

energy consumption causes environmental degradation

Finally bioclimatic architecture cooperates wittesgy saving for acclimatization regarding self-gtiéincy that
refers to a house independent from centralized Igupptworks like electricity, gas, water, and evieod that is
accomplished by use of locally available resoutideswater from wells, streams or rain, energy frtiva sun or the wind,

electricity from the sun, food from orchards, proithg enough energy to not need the grid, etc.
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