vy " revistageintec.net G E ' N T Ec

_ ISSN: 2237-0722 - .
e Gestao, Inovagéo e [ecnologias

Identification of Architectural Components Affecting the Developmentof
Knowledgeand Gaining Experiencefrom Nature (Case Studyof Designand
Construction of Educational-Cultural Complex)

SaralJafart’; Seyedeh Mahsa Shayesteh Sadeghian

¥School & Architecture and Environmental Design, Iran University of Science & Technology, Tehran, Iran.
Ysarahjafariy@gmail.conittps://orcid.org/000@003 22866860

2School of ArchitecturgFacultyof Fine Arts University of Tehran|ran.
’mah.shayesteh@gmaibm, https://orcid.org/000@001-75698819

Abstract

The present age is the time for increasing environmental awareness and paying attention to the role
of human connection with naturerhich canimprowe the quality of human lifas well aspreserving

nature. Many factors contribute to the success of environmental projgctggrams and the
conservation of natural resources. Manpower is one of the most importastamd given the effect

of human beings on their environment, imgel, one of the most imgant measures to solve
environmental problems is the development of natural resources and the promotion of public culture
in this field, which, in turn, requige education about man's connection to nature and the
environment. Térefore, the objective ofithresearch is to identify the components affecting design in
order to develop awareness and gain experience from nature. The present project is an educational
cultural complex with the approach of developing awareness andnga@xperience from nature,
which is formed with the aim of fulfilling two main missions: 1. Sensitizing people to nature and
finding a view seeking the meaning of nature and natural pheman2. Raising the level of
environmental literacy of people throughucation and preventingehindiscriminate destruction of

the environment. This descriptra@alytical study addresses issues such as identifying design
components in order to developokiedge and gain experience from nature, investigating the
relationship between humans and natuasing the observation technique, field and library studies,
methods of promoting and teaching environmental issues, sustainable architecture and green
architecture, design bed studies, how the project is formed and the mgserdf the physical plan.

As a result, after identifying design components in order to develop knowledge and gain experience
from nature, we achieve the necessity to build a cukedatational complex in line with the
research objective, and also thesults show that environmahtawareness and education have a
direct and indirect effect on urban livability components of sustainability.

Key-words: Man and Nature, Educational Culturd, Bionics, Sustainable Architecture,
Environmental Issues
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1. Introduction

The relationship bateen man and nature has been changing throughout history to the present
day when we face many environmental problems. One of the problems and challenges'sf today
world is the increasing population growth along with th@ease of human intrusion and opation
in his environment, which has had major and often catastrophic effects on the planet's habitats, which
has led to excessive energy consumption, defdi@steenvironmental pollution and extinction of
plant and aniral species (Widodo, 2019). Meanneh attitudes toward culturadducational centers
have an important place among urban centers, these centers play an important role in raising the leve
of knowedge and awareness of individuals in a society. Proper péatteof these centers among
urbancenters is of importance.

All human activities and actions have a manifestation in nature and they are, in fact, rooted in
nature. Accordingly, all human innovats in the field of science and life skills arething but the
discovery of a corner of natiiand there is no such thing as an invention. What we call invention is,
in fact, the relative embodiment of the concepts and macro and current laws in natunaven
existed since the creation of the unieensillions of years ago and have been repgaind we have
just been unaware of it, as God Al mighty says
the earth and whatever is between them foy.plde did not create them except with consummate
wi sdom,; but most of tbhite ohmahandithe ¢nvirknmentvcarobe €emimp a t
all human interactions with the environment. Regarding the compatibility of man and nature, a range
of words sub as accommodation, harmony, balance have bemhfas compatibility in the balance
between ma and the environment. (Kadaei, S. 2020)e crisis in the relationship between man and
nature as well as the poptlan density and congestion of the inforimat in the current era, is
leading to a tense atmphere in life(BATHAEI, B.2016).Also somestudies in various fields try to
increase human awareness and connection with nature. In this field, Habibi et al. (2013), in a study
entitled "A Look at the Chacteristics and Criteria of a Livable City, concluded that the concept of
livability is one ofthe new concepts explaining the current urban systems that has found a proper and
worthy place due to the change in the thoughts and ideals of contemporagyy.sA&so,
municipalities and municipal service providers can develop expert goktid progams to create
and improve access networks and infrastructure and urban facilities, create public spaces and gree
spaces that promote a sense of vitality andasatteractions in order to adapt the old structure and
body to the current livingonditionsof residents. Salehi et al. (2013) believe that livtegtered
attitude has the greatest impact on environmental behaviors and is a strong predictor of entatonm
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behaviors Mohammadian and Bakhshandeh (2014) in a study stated that envitahkeowlelge
has a significant effect on environmental attitudes. Farahmand et al. (2014) also showed that there is :
significant relationship between variables, envirental awareness, individualism, life satisfaction
and environmental behaviors. Sobaini Mehrapani et al. (2016), in a study entitled Urban
Livability: Concept, Principles, Dimensions and Indicators while introducing livability as a dominant
approach in entemporary urban planning, examined its theoretical origins, effective perspectives
and theoeticatempirical literature, dimensions and indicators. Their findings indicate that given the
current situation in most cities of the world, there is genered¢emgent on the importance and
necessity of identifying, analyzing and explainingarrhbviability in various dimensions, however,
there is no consensus on defining its principles, criteria and indicators and the most important reasor
for this is the directdependence of this concept on spatial and temporal conditions and, most
importantly,the socieeconomic and managerial context of the study population. In this research, we
try to implement the design and implementation of cultadcalcational complex aftedentifying the
components affecting the awareness of naflimeachieve this goahchievingtwo major missions is
formed: 1. Sensitizing people to nature and finding a view seeking the meaning of nature and natural
phenomena, 2. Raising the level ofvieanmental literacy of people through education and
preventing the indiscriminateedtructionof the environment. In this regard, these issues raise
guestions in the mind, including what is the ruling order between nature and its elements? What are
the lessons that can be learned from nature? What should be done to promote and etlueate na
consevation?

The present study attempts to answer the above questions by field and library study and their
analysis because the answer to these questions showspibitaince and necessity of such studies
more than before because addressing suchangselaysan important role in the approach to

developing awareness and gaining experience from nature.

2. Discovery of theOrder of Nature

Order is defined as formal conmaition or any regular, methodical or coordinated arrangement
in the placement of liegs that mke up a group or set, as well as the conditions in which everything
is in its proper place and performs its proper duty. Early religions, despite their mamngraiéfs in
mythology and practice, have remarkable morphological similaritiesin islatiorship to nature or
the earth. They have been the custodians of their natural environment for thousands of years with &

language that is perfectly in tune with tharth's message and the views they have on the order of
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nature that are of greahportance inerms of preserving the natural environment (Sayem, 2018). All

religions have somehow acknowledged the order in nature and natural phenomena.

3. Human Relationship with Nature

Regarding human relationship with natufée main goal is to find a solutionrfa greater
balance between natural and hum@egthaei,2016&2020)there are different views including: 1.
Non-systemic or discrete systemic relationship: Telationship isconsuming and oreay and only
seeks to provide more interest and domination Homan over nature, 2. Continuous systemic
relationship (organic): In this view, nature is defined as a macro system of which man is a part and
needs to acquirglentity throwgh nature, 3. Extrgystemic relationship: (Man is the basis of nature's
identity): In this view, the greatness of human existence is something beyond nature. Here, instead of
man being defined by nature and being nalites it is nature hat has a humalike structure as a
component and acquire its identity through man, and ediyethee perfect man. 4. Inclusive
relationship: God is the basis of human identity and nature: In this view, what has created the
cogenesis and inherent simitsrbetween mamand nature is the source of existence, i.e. God, whose

characteristics are the$is of the identity of the whole universe (Widodo, 2019).

4. Teachings ofNature

From the beginning of creation, man has been somehow inspired by environnueiot fairo
and ha used it in making and designing the tools he needs. "Bionic" in the dictiomsaps
"ecological knowledge" or the use of artificial organs of nature. Bionics and bionic architecture is a
science that draws inspiration from the variouscstmes, behawrs, and connections of the world of
living things. Nature is one of the notabpatterns for architectural design. Throughout history,
architects have consistently paid attention to the modeling of nature in various forms and have
achieved arious solutias in this regar@Kalantari et al 2020)Today, architects try to understand the
forms, structures and construction processes of nature and to adapt their buildings to the natural worlc
by applying the knowledge obtained from them. The erike ofnature in architecture is traced in
some way in every school of architecture (Mccon@94). Many contemporary architectural schools
are concerned with the complexities of nature, form and appearance perceptions. But the important
point is to undestand tle underlying of this complexity. In general, architecture can follow three
formal, struicturalist and evolutionary approaches in imitating nature (Mannion et al., 2011).
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5. Environmental Promotion and Education

Principled environmental protection i &ffective approach based on the experiences of
environmental agents around the world, andeiéms that if we pay attention to its implications,
frameworks and methods, we can hope for a sustainable move in environmental protection. To
achieve sustainabdldevéopment and environmental protection, we need environmental ethics. In
order for such arethic to emerge, it is necessary to review educational methods and systems.
Governments and policymakers can be responsible for creating new changes and eppmach
development, and this may improve the woBdt these methods are only shtatm soluons unless
new education is given to young people around the world, and this will require a connection between
students and teachers, schools and the commuh#yedication system and society as a whole.
Attention to the need for education for sustaleatevelopment is an issue that has been emphasized
in all meetings and statemenBefhoussandAgbani, 2017).Therefore, it is obvious that promotion
is one ofthe nost suitable educational tools for the promotion of local knowledge, dissemination of
ervironmental technologies and social communication (which is a requirement of a principled
approach to environmental protection). Given the fact that promotimwihavoluntary system, it
can be effective and useful in attracting people's attention anticipation in preserving the

environment, which is the foundation of this approach.

6. SustainableArchitecture and Green Building

Sustainablearchitecture arise from sustainable development, which itself arises from the
needs of human beings today ie tface of the adverse consequences of the industrial and consumer
world. The World Environment Commission provides current needs without congomgnthe
abilities of the next generation to meet their own needs. In sustainable architecture, maximum
efficiency and space are provided to the consumer by consuming the least resources. This design use
maximum environmental talent for consumer com{@&ielek, 2016).Even in past architecturéor
example the design of the buildings (Pavilion) is based on therdrarchitecture of Iran Using
renewable energy such as solar aatlreenergy(Bathaei, B. 2016,20183)oday, in most developed
countries of lhe world, in ordeto make activities purposeful in line with development policies and
sustainable architectut®y creating systems for measuring sustainability, the degree of compatibility

of buildings with the environmental conditions of the contextveliated. In recdnyears, building
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ranking systems in the fields of architecture, engineering and constrbhatiersought to provide the
necessary tools for the design and construction of green buildings.

In fact, Leadership in Energy and Environmentadsign (LEED) is aninternationally
recognized green building certification system. Green buildings, also knswenmaronmentally
friendly buildings, are among the structures that can make optimal use of valuable natural resources
such as water, wind, gdwrmal, solar engy, from the building itself to design, construction and Its
instrument, operation, mainten@aepair and repair are in sync with the environmé&hé use of
green buildings can be a good starting point to address the challengegsHaangstructionndustry
and achieve sustainable urban development. The goal of green building activitieedside the

environmental impacts of buildings (Champagne and Aktas, 2016).

LEED

Construction projects must obtain LEEf2rtification scores in order to meettlspecific
criteria for green buildings and be recognized as a green project. This ranksmgfcon 9 sections
including different uses of the building. All of these buildings have five common criteria, including
sustainable sites, water efficiency, ane materials and resources, and indoor environmental quality
(IEQ) (Table 2).

Table 1- The Studied Components Develop Design Criteria

Number | CABE GSA UFC LEED Common
points
1 Identity and Planning for space| Area required Sl € d
history and place for theland resources an
planning
2 Site map Site design Site planning | Sustainable sites
Adequate
3
water
4 Buildings Architectural form | Outdoor design
5 Materials METDTES EME Materials
resources
6 Organization Organization Organizatio
7 Interior Interior design Interior design | Interior quality Interior design
Fully succesful, L Sustainable
; . . Innovation in
8 long life span, Sustainable design plan and long
. works ;
poor fit life span

Based on that, buildings with 40 to 49 points recaggification, 50 to 59 points receive

silver award, 60 to 79 points receive gold award abdg@nts and above receive Platinum award
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(Wu et al., 2017). The maximum point receivedtlms ranking is 110, which is divided into 8
categories, and each cabeg has a different score (Table 3).

One of the most important issues in improving the perémaee of buildings with LEED is the
correct behavior of residents towards the solutions usetie building. A green building has a
valuable function when the Bding and its residents act as an integrated system. Residents'
satisfaction with the work eimonment in offices depends on the conditions of thermal and acoustic
comfort, visual paraeters, indoor air quality and other environmental factors of the sipeaestudy
conducted by Khasheet et al., the effect of LEED on residents' behavior innrédatiatural light and
recycling was investigated. In this study, they concluded that L&EDpositively affect the behavior
and habits of residents and they aaprove their behavior and habits by knowing that they are using
a green building (Khasheeta., 2016).

Table 2- TheParameteréKhasheet al., 205)

Main feature Maximum | Scoring feature
score Row | Feature Score
1 Pre_vg_ntinghe production of pollution by construction Mandatory
activities
2 Choosing the right site 1
3 Achieving optimal density in built environments and 5
proximity to themunicipal service network
4 Reconstructing damaged and polluting sites 1
5 Providing adequate access to public transportation syst¢ 6
6 Providing space to placedyicles and creating spaces for 1
changing clothes
1 | sustainable site | 26 7 Usingllow-emissior? vehicles . _ 3
8 Creating a proportionate car parking capacity 2
9 Protecting or estoring animal habitat 1
10 Maximizing outdoor space 1
11 Quantitative management @inwater 1
12 Qualitative management of water 1
13 Preventing the formation of heat islands on the roof of th 1
building
14 Preventing the formatioof heat islands in spaces other 1
than the roof of the building
15 Reducing light pollutia 1
1 Reducing wateconsumption Mandatory
- 2 Saving water in irrigation systems 4
2 | Water efficiency | 10 3 Recycling wastewater using innovative techigas 2
4 Further reducing water consumption 4
1 tIfn_su_ring the coect operation of energy systems in the Mandatory
uilding
2 Minimal energy consumption in the building Mandatory
Energy and 3 Preventing ozone depletion througboling equipment Mandatory
3 35 —— — =
atmosphere 4 Optimizing energy consumption in theilding 19
5 Using renewable resources on the site 7
6 Ensuring greater accuracy of systems and building elen] 2
7 Completing prevention of ozone depletion through caplil 2
ISSN: 22370722 6070
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equipment
Measuring and auditing energgnsumption in the building 3
Using green energy 2

Storing and collecting recyclable materials Mandatory
Reusing the building by maintaining the existing watid a 3

floors

Reusing the building bieeping norstructural elements
inside the building

Construction waste management

Reusing materials and products used in the building
Using recycled materials

Using indigenous and weacular materials

Using materials with high renewal speed

Using approved wood 1

N (P |©|00

Materials and
resources

FININININ| -

Achieving the minimum desired indoor air quality Mandatory
Controlling the amount of cigarette smoke emitted into tl
environment

Installing carbon dioxide measuring systems in the exhg
air of the buildng

Increasing the ventilation system

Managing indoor air quality during construction
Managing indoor air quality before operation
Usingmaterials with low pollution adhesives and sealant
Using materials with lovpollution - paints and coatings
Using materials with low pollutionflooring

0 Using materials with low pollutionwood products
Contrdling chemical and biological pollutants and
hazardous particles inside the building

12 Controllability of lighting systems

13 Controllability of ventilation and heating systems

14 Designing thermal comfort system

15 Auditing therm& comfort system

16 Providing natural light

17 Providing a suitable landscape

N |RPIO|O|INOO|OA~]| W

Mandatory

5 | Indoor air quality | 15

RO |NOO|0|A~] W

Innovation in 1 Innovation
design 2 Design in sync with LEED

I S T T e T e e T B e T T T TN T P T B

Regional

oriorities 4 1 Paying attention to regional and logatlorities

Table 3- Scores

Category type Score
Location and transportation | 16
Sustainable sites 10
Optimal water consumption | 11
Energy 33
Materials and resources 13
Interior quality 16
Innovation 6
Regional priority 4

LEED is now the mostecognized building sustahility assessment system in the world.

LEED has designed nine rating systems for New CortgtrudNC), Existing Buildings (EB),
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Commercial Interiors (CI), Core and Shells (CS), Retail, Schools, Residential Buildings, New
Neighlorhood Units, and Health @Geers. The figure below shows the design process of these nine

versions over time (Figure 1).

Figure 1- DesignProces®f Nine LEED Versions Over Time

LEED for 1998]/1995[2000]2001|2002 2003|2004 [2005]2006] 2007|2005 [2009]2010
M ew Constructian S B o ISR W B
Existing Buildings
Commercial Interiors
Core and Shell
School
Retail
Healthcara : : i
Home Py

Neighborhood Development N . — ey

R | O | o | W LT | A e | P

= Initial version = Pilotversion — o larkatversion

7. Studies of theSite Context

Tehran is located at 51 degrees amdidutes to 51 degrees and 33 mi@s east longitude and
35 degrees and 35 minutes to 35 degrees and 50 minutes north latittidesouthern slope of the
Alborz mountain range and the northern margin of the central desert of Iran in a relatively rilat plai
which its slope is from nortlo south. Tehran has a climate with hot and dry summers and mild
winters. District 6 of Tehrais one of the relatively old districts of Tehran, which is located in the
center of the cityThis region with an area of 2138.4Bctares covers approximatel3® of the city.
District 6 is geographically located in the central part of Tehran, whictnned to District 3 from
the north, District 7 from the east, regions 10, 11, 12 from the south and District 2 from the west
(Roshan et al., 2010). One of thest important physical features of District 6 is its location in the
center of Tehran, on thene hand, and the establishment of the most important adminissativiee
uses with transegional, urban and even nationahtional scale in it, on the athhand.This area is
confined from three directions of west, east and north with three nghiways of Tehran; Chamran,
Modares and Hemmat and from the south it is confined to the largeswesisaxis of the city,
namelyEnghelab Street. Also one okthldest and largest nordouth axes of Tehran, Valiasr Street,
passes through the center grfvity of the region. District 6 of Tehran has 6 areas (Habibpour
Kouchaki et al., 2017).
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Figure 2- District 6 of Tehran

Figure 3- Uses of District 6
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8. Division of Design Spaces

This project is divided into the following sections according to deeeational, educational

and research role of the functional spaces of the project:

T

The educational and research area includghicational classes, workshopsyrdry,
laboratory, site, film screening room, instructors room.

The exhibition area includesnage galleries, two nature exhibition halls and existing
museums.

The service area includes meeting halls (main hall, waitirrgespbehind the scenes),
computersite, coffeehouse, toilets.

The administrative area includes: information and admission, racuesd, staff room,
archive

The commercial area includes restaurants, flower and plant market and natural industries.

Thefacility area also includes electricitpom, engine room, warehouses

9. DesignStandardsand Principles of eachSection

The standardsf the spaces intended for the design of each section include the following:

Meeting room based on lines of vision;aargement of chairs.

Classrooms: sitting ahwriting surfaces, teaching aids and space, how to use wall spaces as a

whole, placement oflackboard or whiteboard, screens, screens, size and place of windows, etc., ease

of use of TV and slide device and otteglucational aids, locker room, storagayrsl and light and

sight points, heating and air conditioning

Research laboratories: typeslaboratories, flexibility, building shapes, laboratory per capita,

materials.

Libraries: place of books, place @faders, place of staff, services

Office spacs: closed system and open system

Dining halls: entrance of dining hall, entrance of food warehoantrance of kitchen staff,

exit of waste and garbage, kitchen and side spaces, space of restaurant shaffantestr

conditioning

Retail: Shop shelves

Toilets, toilets for visitors and separately sorted by population

ISSN: 22370722 6074
Vol. 11 No. 1 (2021)
Received: 30.01.2021 Accepted: 28.02.2021



Facilities and public parkind:he characteristics and size of the facility depend on the scale of
the building and the type of facility used (Eual., 2015).

10. The Structural System Intendedfor the Design

The choice of a sustainable skeleton system to bear gravity and lateral ifoxfegreat
importance. The most widely used systems are simple frame, moment frame, mixed frame, simple
frame or brace in one direction and bending fraome n the other direction (Lozano et al., 2019).

In this project, a moment frame system is coergid. By releasing the surrounding walls, this system

allows the opening to be made in the designer'setekcation.

11.1tems Consideredfor Designingthe Complex

f The air conditioning system along with the central engine room has been seen for the

compl.
1 Using septic tanks with absorption well for the complex

1 Creating substations for electricity transsion, creating transformer substations for
electriaty conversion, creating alarm systems for the required spaces, using photovoltaic

cells in the cemal part of the complex for electrical installations.

1 In this complex, in the museum and library sectigpray systems are used to extinguish

fires, whichare ingalled on the roof.
1 Using a central windcatchdike form to provide fresh air and naturalntiéation.

1 Proportion of form with performance (as the linear markets, educational classes around the
certral courtyard, exhibition halls and galleries aswhferaces have been created in their
appropriate forms)

1 Respect for users in the complex (consitg proper access to the complex, the existence
of sitting spaces in the center of the complex anditea)

12. Specifications of theSite

1 Location of thesite: This site is located in District 6 of Tehran, Valfajr Town, this town is

located between Hemmahamran, Hakim and Sheikh Baha'i highways.
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Figure 4- Location of theSite

1 It has goodhccess to the main and secondary arteries of the city.

Figure5 - Display of theSite Accesses

1 The slope of the land in the area is relatively low and doesawe® much impact on the

design process
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