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Abstract:

Environmental System is the best design direction to access interstitial space compatible with
the nature of the user and surrounding environment, whereas it presents a solutions and
designed curriculum dealing with environmental circumstances, as the nature of climate,
materials, social and cultural systems.

S0, dealing with these systems as arigid and specific nature makesiit far away of
environmental concept of design in which depends on changing nature of space and time,
then, integrative approach between environmental specifies and technologica systemin the
design , is one of objectivity entrance depends on flexibility and change according surround
environmental circumstances.

Buildings aways prepared from many components, adesirable s control devices, asthe
interior design controls to determine dimensions of openings and make interior circumstances
compatible with surrounding environmental control system in paces, building as human skin,
alayer to protect our bodies and our environment.

Construction casingis the border line an interior contact happened with outside, the place
allows to pass energy, material and organisms through contact with inside and outside, it
occurred a dynamic design interact with naturally energy forces

Theimportance of the study includesthe followings:

§ Recognize Technological features which compatible with natural environment, and its
impacts to re-create interstitial space throughout builder casing.

§ Demonstrate the impacts of Interactive dimension of technology (Passive, Active,
Complex), both traditional and advanced to integrated and respond with surrounding
environment.

§ Importance of environmental systems as a designed specific for interior space.

§ Try to access to an integrated designed curriculum between environmental and
technological system throughout four-wheel system of performing surfaces.

Resear ch has pointed to answer the following questions:

8 How to access mechanism, design methodol ogy linking environmental requirements
and contemporary trends through technological possibilities?

§ Isit possible to achieve integration between demonstrated data and nature throughout
four-wheel system of performing surfacesin traditional and technological
environments through several hypotheses?

Through the basic hypotheses:

8 The best design could be reached, and the most comfortable for the user in interior
space, whenever integration is achieved between environmental features and building
design harmonically, whether it is done traditionally or technologically.



§ Design methodology could be re-read throughout operational systems before
formatting.

§ Linkscomfort boarders of interior space the relationship between environmental
circumstances and technological system.
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Study methodology depends substantially on:

Explanation, analyzing, linking, conclusions, attempting to access the nearest views and
results and most effective throughout the following stages:

Explanations of building technology concept compatible with natural environment
throughout:

1- Environmental Construction System:

Whereas most of environmental construction system participated in traditional environment,
in the idea of structure casing is the first value of architectural and space structure, as it
represents major organizer and first boarder to face natural and climate conditions.

1-1 Thermal Equilibrium Strategy

Annual climate session phenomenon and daily weather in tropical and dry areas shows
variationsin heat features, resulting instability of interior environment of the building, so,
providing comfort inside buildings depends on the characteristics of extent of control in
external casing of the building whereas it depends on:

First: thermal features of walls and roofs, the best building materials that do not access the
heat, it isincludes porosity natural materials as sandstones and cal careous stones

Second: Air movement, dry air, high temperature, openings has a great importance in the
major space of the building.

The research finds that the idea of sustainable construction and its maintaining of ecological
bal ance and compatible with climate changes
formed in aset of features could be identified
in three major characteristics for compatible
technology with natural environment as:

Continuity, it represents the fine featurein
aims at devel oping and promoting.

Controlling: Best employment of forming
elements, building guide, in which support
self-respond for internal and externad
variables.

Sustainability: To find urban community to
achieve principles of maintain, and depends
on potential and renewable energy sources.

Strategy of creating interior space through builders cover
—Researcher Analysis-



From this point, re-create of the interior spaces through structure casing to face climate
conditions and Compatibility with surrounding environment in which depends on the
relationship between external and reflective structure on comfort systems inside interior
space as equations of thermal equilibrium, lighting, and vision.

2- Analyze dynamic naturefor construction casing:

Whereas a builder isfixed facilities, its construction casing could be dynamic to change
environmental requirements and conditions, it allows to external environment sources to enter
as heat, light, air and sound.

Studying of structure casing is similar to plants cover (breather neighborhood )react with
surrounding environment through its thermal behavior, as well as building achieves thermal
balancing throughout its design with aflexible type, asits controls of thermal of interior
environment of the building .

Structure casing has highly flexible as areaction of responds for external climate impactsin
heat and dry areas.

That meansthe Construction Casingto access reduction of thermal loads of the building, and
achieve the most thermal comfort conditions.

2-1 Vocabulary of construction casing design
2-1-1 Openings

Contact window between interior and exterior environment to achieve three major operations,
access to light ratio and required vision, good ventilation and thermal transfer

Light revealswhat is present, space gives atangible shape for the light, whereas the eye
attracts to lightening elements, to Contradictions color.

From the functional point of view, light meets the visibility requirements through lighting
design in the internal space vocabulary and facilitate performance of human eventswith a
required speed and accuracy.

General impact: Givesuniform and spread
illumination, with afew contradictions and
faint shadows

L ocal impact: to light a specific areain the
space directly and highly brightness.

Accent impact: it gives an objective
lightning with indicated points or rhythms of
light and darkness in the space in which
limits and Monotonous configuration.

Different lighting effects slots through
builders cover to interior space
www.folkeulturebh.org-

Opening design and used materials is an important side to measure the effectiveness of
external casing, air movement depends of the openings in entrance and outlets, this equation
may explains, air flow rate through the building by square foot/hour = 30150( sgquare foot)
(wind speed mile per hour).

This equation is accurate if the air movement and windsis vertical on the building, in the case
of changing the wind angle, the equation must be changed. - As the following table-


http://www.folkculturebh.org

Proportion Total area of openings air Air

Exit / Entrance quantity

Equal Exit / Entrance =1 3.150

Exit morethan Exit/Entrance=2 4.000

Entrance Exit / Entrance = 3 4.250

Exit / Entrance = 4 4.350

Entrance more Exit/ Entrance = 1/2 2.700

than Exit Exit / Entrance = 3/4 2.700

Exit / Entrance = 1/4 1.100

Proportion between entrance & exit openings, and the quantity of air gained
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2-1-2 Shading devices

It considers one of the important elements in the formation of the outer cover of the building,
itisaso aunit complementary and related to the design proportions and forms of the
openings to the building cover, it depends on the external means of shading devices shading
to protect it from direct solar radiation and prevent its heats to get inside the building., Solar
devices divided into three major types:

Horizontal shading devices. Obstacles set horizontally to prevent it from unwanted solar
radiation, it differsin its dimensions upon the solar and environmental conditions for
horizontal shading devicesto protect it from rains and solar radiation.

Vertical shading devices: It is more efficiency of vertical shading devicesto be usedin
eastern and western window in the case of sun angle and low perverted from the direction of
the windows

Combined shading devices: Linking elements of horizontal and vertical shading, it isthe
most comfort for using in hot areas, it could be improves the values of thermal insulation and
reduce the speed of winds.
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This design to realize environmenta and thermal comfort in the interior space, and to set a
group of considerations and designed sides:

1) To determine heat period in which the shading is required, and cold period during which
prefers sunbathing.



2) To determine the position of the sun at the stage where shading is required.

3) To determine the severity of the effect of solar radiation in different directions.

4) To determine the prolonging of Horizontal shading devices per hour.

5) To determine the site of horizontal devicesto increase the efficiency of its performancein
the cold season.

6) To determine the effect of the form of openings ratios in determining the preference
between the use of vertical and horizontal devices.

3- Conclusion integrative approach to environmental and technological systems:

In which can be reached the best design and most comfort for the user in interior space-
according to the research hypothesis, as integration has been done between environmental
features and building systems with compromise formula, either it was atraditional
environmental formula and technical treatments.

S0, it isimportant to realized what are those systems formed building structures, it represents
agreat significant of environmental methodology design , in spite of its variations and
differences and its degree of variation according to the type of system or element.

It could be summarized in four major systems represent the major specifics of structure
system asit caled four wheels systems of performance roofs

3-1 Four-wheel system of performing surfaces:

Structure required realizing environmental vacuum system fulfill humanity needs inside and
outside architectural space along with physiologica side to realize efficiency of work
performance in vacuum spaces through:

Structure system: It represents the first entrance of environment to access efficiency in
structure energy, in which realizing by efficiency in using martial through structure
continuity , geometric continuity and material continuity .

Casing systems: supports fine functional vocabulary of the entity as awhole, cover provides
protection by containment, as well asinternal and external environment budget.

Interior space System: in which defines spaces to perform various jobs,

Mechanical system: endeavor to rise the required servicesinside the firm, it forms
performance functional compatible with surrounding environment, it consider as a default
vacuum depends on the degree of success on the nature of these systems.

3-2 Integration Approach between structural environmental and technology systems

It summarized that the four- system constructed the structure system within the integrated
relationship pyramid could by classified engineered and spatially to get mutual impact called
Four-Wheels System of performance surfaces in which required five levelsto be integrated as
follows:

1-Separation: (First level) it occurs the two systems away of each other’s, they are
physicaly linked.

2-Toucing: (Second level) it included touching relationship between systems without
achieving any continued link.



3-Contract: (Third level) it includes relationship of interdependence, the two system are
contracted with each other.

4-Interfering: (Fourth level), it is overlapped between used system in same space.

5- Merger: (Fifth level) it isthe last level of the relationship between systemsin the case of
union of two systems or more.

These level s determines the sustainability of the design elements and its continued through a
long stages of time, as its nature and flexibility to receive the new, the ability to control and
optimal employee in its element in which support self-respond of interior and exterior
variables.

A- Passive System: A technological system is used with dynamic features to amend interior
environment without using any electro mechanic, it allows a specific amount of thermal
Passive heat exchange with external environment and using nature lighting , it is more
inclusive, whereas it depends on building design features and materials.

B- Active System:It benefits form succeed environmental solutions of architectural, then
devel oped according modern technological circumstances.

C- Complex system: its more inclusive, merger between passive and active system in which
achieve functional efficiency for spaces vacuum, it is not obstacle the surrounding
environment or used energy.lt supports definite and technological attributes compatible with
the natural environment, which isintegrated with three important principles of technological
systems in modern reformat spreads stereoisomers
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I ntegrated Environmental Process Diagram
between Build & Technology System
— Researcher Analysis -

4- Accesstothe nearest results and mor e efficiency by analyzing studies

It addressed analyzed study for some models and worl dwide examples reached environmental
integration between builder structure and technology with various types.

8 First modd:
Manara Mesiniaga building, IBM headquarter, Malaysia, designed by: Subang Jaya



Thefirst model concentrates on passive functional systems, the concept of the building ,and
how to use passive technology system in dealing with external environment and attempted to
develop dry and hot climate.

The four-systems of performance services in the design as structure systemconstruction
casing, interior and exterior spaces in an integration relationship and directly contract, in
which make the building participate positively with environment.
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Ground & 1% floor plan Faces & section of "Manara Mesiniaga building” and the main concept
www.solaripedia.com of Vertical Landscape & sun shad as a main item of cover butlers design

Therefore, the building holds the thought and environmental control rules as an
environmental effect using technological systems passive through Garden walls as an outlet
for casing the building echoing Pio-climate in curriculum design, as we find that four systems
for performing design surfaces of building envelope systems create, spreads inland in the
relations of integration and direct connection making the building contribute positively
towards the environment through an integrated approach between environmental and
technological systems, passive building environment can generate energy instead Of
consumption.

§ Second Mode;

Dome of the German parliament Building, Berlin Germany, designer: Norman Foster &
Partner

This model represents employment of technology to benefit from renewable energy and re-
create the building generally, attempting to employ it cold climate, reduction of natural lights
to reach optimal and thermal comfort to reduce using of artificial lights,

Wheresas, glass dome represented represents a fundamental purpose to provide natural lights
in the building, the dome does not work individually, but there is supportive elements ensure
the optimal distribution for lighting and heat inside the building.

Therefore, reformat the Parliament building carrying sustainable thinking and rules of control
where you rely on malty resource in achieving sustainable energy and energy efficiency by
reducing fuel consumption and emissions of carbon dioxide and replaced by biofuels, and
contributed to environmental solutions of natural ventilation and lighting to achieve thisaim.
Aswell asthe use of solar energy has provided support and ventilation system are working
with systems of shading, and seasonal energy storage through an integrated approach
between environmenta and technological systems.
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natural ventilation in the central cone

Movablesun-shield
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§ Third Modd :

Ger Cer in the framework of 2015 completion, building trust international, designer Jansiz
& Partner

This model adapt the casing to be dynamical casing by compatible environmental types, this
project comes to enlarge a school in Mongolia, through the participating to help poor peoples
and engage of design office to address a new ideas and find design ideas help the peoplesin
the mentioned area and find a new concept for structure roads and materials.

It imposed a challenge to create development ideas and could be implied in al fieldsevenin
tribal society.

S e S Themain idea of design in use compatible structure
Ger Ger School design and depending on Four-wheel system with environment & minimum cost
system of performing surfaces http://www.nbmcw.com/articles/
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The research finds that that the design concept of the Construction Casingdepends on
integral methodol ogy between environmental and technological system compatible with
authorizing of structure types in which depends on rafters to maintain temperature internaly.

Whereas, it represents a double frame with 50 cm, fill this vacuum packed bags of sand, dust
mixed with straw to form a simple material works on high ability of thermal insulation, and
easy access available materials, and re-create internal spaces by define circle paths and
reverse the winds, and realizing light openings gradually on different highsto try to calculate
as much as possible of natural lights and maintain internal thermal loads using structural
insulation system.

Results and recommendations
Resear ch study resultsthe following:

§ Design operation forms an integrated relationship between structure system aims at
realizing comfort interior environment thermally and visually forming functional and
forming side.

8 To usetechnology with al its mechanism to adapt the firm and its spaces of
environmental and natural impacts after access to major sake, it is environmental
compatible as a part inside environmental system.

§ ldeaback Sustainable construction and maintains environmental balance and its
compatible with climate changings, continuity, it represents features that could be
identified in amajor three features compatible with natural environment, continuity
forming feature aims at develop and promote mentioned environment, Controlling:
optimal employment for forming elements and oriented building in which supports
self-respond for internal and external variables, Sustainability: to find urban societies
able to take its responsibilities and achieving principles of maintains and depends
potential energy sources.

§ Structure casing controls thermal impacts between internal and externa environment
by thermal moving, then it works as athermal organizer, whereas, the structure
casing is dynamically and flexible, it respondsto external climate impactsin hot and
volatile areasto reduce thermal loads on the building , so, it reaches most degree of
thermal comfort in itsinterna environment.

8§ Building requiresin tis physical apartment achieving space environmental system
achieving humanity needs inside and outside structural space to form space system
through structural system, in which support fine vocabularies of the firm.

§ Thefour systemsto the roofs of the performing( structure- construction casing-
interior space- services) as a default space depends on natural technology system and
compatible with surrounding environment and how long these system are integrated
and contacted.

§ Four system constituted structure system within integrated relationship in which
classified engineered and spatially to get mutual impact called Four System for
Performance Surfaces in which required five levels as graduating from week
integration to strong one, depends on used technology system , depending on the
degree of correlation between systems, in which presentsin: separation, touching,
contact ,overlapping and integration.



Astheresearch recommendsthefollowing:

§ To set acontemporary structures and friendly to the environment, in the same time, it

develops local environment through reaching high integrity between nature
environment and contemporary technology, by investing climate vocabularies of
natural environment in hot area and warm area as high solar radiation, and wind speed
in the atmosphere and changing this negative to as it provides high techniquesto
realize efficient building.

To realize productive style in our contemporary building and create its specific energy
by using solar energy (by using PV systems, PV cells, and using wind energy (by
using wind turbines and its advanced techniques), so, each building managed to gap
its needs and realize self-sufficiency.

Reaching to distinguished designs mentally and environmentally, requires a
constitution work to reach integration and bal ance between these three levels, it may
be difficult in individual work , so, the research recommends integrated constitution
work

Reference;

§
§

Ching, Francis D.k., 1987, Interior Design Illustrated, Van Nostrand Reinhold, New Y ork,
United States of American

Al-Musaed, 2007, Shading effects upon cooling house strategy
http://www.inive.org/members_area/medias/pdf

The integrated approach, Berkeley National Laboratory, “Tipsfor Day lighting" University
of Califomia, Berkeley CA http://betch.|bl.gov/pub/designguide/dig.pdf

Ruesink, Herm; Ploeg, Marjolein & Herder, Arnoud, Norman Foster. Sustainable design
approach. Transparency and accessibility of the democratic process. M ethode&
Analysis.http://www.karinazarzar.com/foster. pdf

Chu, Christopher, 2011, Nov., 10, The Pantheon’s Passive systems.
http://cc4jw.wor dpr ess.com

Bradshaw, Vaughn, 1985, " Building Control System", John Wiley & Sons.

Girardet, Herbert, 1998, " The Architecture of Ecology" , Academy Editions Press,London,

Givoni, Baruch, 1998, " Climate Consideration in Building and Urban Design",
VanNostrand Reinhold, U. S, A.,

Heyne, Pamela, 1982 " Today's Ar chitecture Mirror", (Interior, Buildings, and
SolarDesigns), Van Nostrand Reinhold, New Y ork,

Rush, Richard D., 1986 " Building System I ntegration Handbook" , Canada,

Salvadori, Mario and Heller Robert, " Structurein Architecture", Prentice Hall, INC.
Englewood Cliffs, New Jersey,

The 23rd Conference on Passive and Low Energy Architecture, Interactions with
Environmental Control Systems in Buildings, Geneva, Switzerland, 6-8 September 2006.
Phillips, D., 2004, Daylighting — Natural Light in Architecture, First published, Architectura
press, Oxford ,Burlington,

Pearson, M. P. and Richards, C., 1997, Architecture and Order: Approachesto Socia Space,
London and New Y ork

Yeang & Powell, Ken, Pobert, 2007," Designing the Eco-Skyscraper: Premisesfor Tall
Building Design”, structural design tall build, Wiley Interscience.

10


http://www.inive.org/members_area/medias/pdf
http://betch.lbl.gov/pub/designguide/dlg.pdf
http://www.karinazarzar.com/foster.pdf

Websites;

w W W w W W w w w ww w

http://archnet.org/library/sites/onesite

http://www.deployable.org.uk

http://en.wikiarquitectura.com/

http://en.wikipedia.org/wiki/Bahrain World Trade Center

http://images.googl e.com/imgres?imaurl

http://jetsongreen.typepad.com/jetson_gre en/2006/11/skyscraper_sund_3.html

http://www.akdn.org/architecture/pdf/1356 Mal.pdf

http://www.arab-eng.org/vb/
http://www.biblioislam.net/ar/scholar/card

http://www.iragitimesmg.com/news.php?readmore=130

http://www.m3mare.com/vb/showthread.php?7060

http://www.solari pedia.com/files/721.pdf

http://www.yangsguare.com/wpcontent/ upl oads/2008/06/mesi niagaab. pdf

11


http://archnet.org/library/sites/onesite
http://www.deployable.org.uk
http://en.wikiarquitectura.com/
http://en.wikipedia.org/wiki/Bahrain_World_Trade_Center
http://images.google.com/imgres?imgurl
http://jetsongreen.typepad.com/jetson_gre
http://www.akdn.org/architecture/pdf/1356_Mal.pdf
http://www.biblioislam.net/ar/scholar/card
http://www.iraqitimesmg.com/news.php?readmore=130
http://www.m3mare.com/vb/showthread.php?7060
http://www.solaripedia.com/files/721.pdf
http://www.yangsquare.com/wpcontent/

