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General Information about Saudi Art and
Design Journal

Journal Description

Issued by the Saudi Society for Art and
Design at the College of Designs and Arts and
under the super vision of the Scientific Council at
Princess Nourah Bint Abdulrahman University,
both the college, which was established in
2008, and the association established in 2016
achieved a pioneering role in the establishment
at the level of colleges and universities in the
Kingdom. The journal is distinguished by being a
refereed scientific journal, specialized targeting
researchers and those interested in the fields of
designs and arts locally and globallylt comes in
two issues periodically at a specific time (semi-
annual), in both printed and electronic versions.
with an international classification printed
issue (ISSN Print 1658_9106) and another for the
electronic issue (ISSN E 1658_9114).
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Prof. Tahani Nasser Alajaji (Professor), History of Clothing and Embroidery, Fashion and Textile

Design Department, College of Art and Design, Princess Nourah Bint Abdulrahman University, Saudi

Arabia. tnalajaajy@pnu.edu.sa

Editorial Board Members
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Prof. Suhail Salem alharbi (Professor), Visual Arts, Umm Al-Qura University,Saudi Arabia.

ssharbi@uqu.edu.sa
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Department, College of Arts and Design, Jeddah University, Saudi Arabia. Prof. faten95@gmail.com
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Dr, Kholoud Al-Obaikan (Associate Professor), Art History, Art Education Department, College of
Education, King Saud University, Saudi Arabia. Kobaikan@ksu.edu.sa
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Dr. Abdussalam Ibrahim Alsaif PhD in Arabic language. alsaif 3000@gmail.com
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Soraya Moossun Bachelor of Arts in Philosophy, University of Detroit-Mercy.

sorayamoossun@hotmail.com

Art Director oiall alaul

dproMlanoly, ygidllg arolailld s, dypadl ggiall awd, guyglay, J-dall jlga o)

ingo wll, paapllare &iydjgi
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Abdulrahman University, Saudi Arabia. Reemfawaz1i@gmail.com

Agpadl ggiall g wd ,ape b a/prani (a laall la i g ano) iidarcalllagcal
" dsaga wll sy éll ol & aoly ,jq-idllg atolnill & (14

Prof. Abdullah Abdu Futiny (Journal Logo Designer), Arabic Calligraphy/ Design, Visual Arts

Department, College of Art and Design, Umm Al-Qura University, Saudi Arabia.

(Sl pi daoly dypadll (jgiall (Lgallegd laall dyga p_o.m_o) vilaa Jl Le ulad o

" .dyago il
Dr. Gammash A. H. Al-Gammash (Journal Identity Designer), Visual Arts, Umm Al-Qura University,
Saudi Arabia.

Hghig aani) pthalldyjga aigoaplare disdjgi dproll Gaoly -a dyall dyggl

"  (alaallaie
Princess Nourah Bint Abdulrahman University Identity Department: Dr. Fawziyah Al-Mutairi (Design
and Develop the Journal Cover Page).

Advisory Board L LVl Eegll

Aingawll dadddill alaguiiallg cL!jiJI ,(j|.'|'_u.|i) phu.g.ll gJLr_'n oldal
Prof Laila Saleh Albassam (Professor), Traditional Costumes and Textiles, Saudi Arabia
dlbassam@yahoo.com

7 02023 jrauyn /a1445 lgVl (galaa ;3 aaall 3 alaall aranillg (pall diagauwll dlaall
Saudi Art and Design Journal Vol.3 NO.3 December (2023)



General information about Saudi Art and pLanillg ;all dyagawdll dlaall ¢pc dole dloglao
Design Journal

pralaill a b dyadl ggiall o wd ,pe b a/arami (aliwl) iidaacalllac Al

" dsaga ull s dll pl d aola g idllg
Prof. Abdullah Abdu Futiny (Professor), Arabic Calligraphy/ Design, Visual Arts Department, College
of Art and Design, Umm Al-Qura University, Saudi Arabia. aafutiny@uqu.edu.sa

dn.dn dyclinll alapanill (g lanall iall alajliaglgii (Aliwl) agiyj le g1aaa0 Al

40 lgla daoly drayhill giallals, alajll
Prof. Mohamed Ali Zenhom (Professor), Technical and Architectural Glass Technology, Industrial
Design, Glass Department, Faculty of Applied Arts, Helwan University, Egypt. Zana3r@hotmail.com

daoly dlyaall jgiall alb ,pranill pud ddiadll prani (aliwl) ilollaaroaiaal

" Glpall alay
Prof. Hind Mohammad Alani (Professor), Fabric Design, Design Department, College of Fine Arts,
University of Baghdad, Iraq. Hind.sahab@cofarts.uobaghdad.eduiq

Ayill a b ddiall d yyill owd o all o loida wla (Aliwl) B aallae Jal | = g I e i

dingo wll ,d uh d aoly
Prof. Nezar Saleh (Professor), Philosophy of Art, Art Education Department, Education College, Taibal
University, Saudi Arabia. Dr.nezar70@gmail.com

olallg ddinaall alaiiall awa alpagaallg (-l arani (aliwl) Gayll Jicla wf dagle

"  yaoglgla dooly dydyhill ggiallayls
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Editorial and Publishing Policies

First: Materials Accepted for Publication

1. The journal publishes genuine scientific
research that adheres to the methodology and

Haillg pivill dlwilpw
pitill dlgudall algall :Vgi
-l dlnll d ralall Gigadl & Lhall yidii 1

steps of scientific research and adds novelty
to the major of Art and Design. Research
papers can be written in Arabic or in English
and shall not have been previously published.
If the paper is accepted for publication in the
journal, it shall not be published in any other
periodical without the written permission of
the Editor-in-Chief.

ailghig L-alall éeall @ iagiar pjili
L0 d1anill & gjaall 13 23 ca iaig
09-4i ol -baug o tanillg ¢ all Jlao
dujall gsialll saal dgiho digaul
WJb o lap i Gruy alg.dujulailg
Valaall il &l Jgud Jla -ag
O-lis 3l ga syl dyyga sl -a piniy

2. The journal publishes translations of papers, Jyill udiy (o
readings, book reviews, reports and scientific lelyéillg igaddl Alaayi @ laall y i 2
follow-up on conferences, symposia and i i . ) )
academic activities related to their fields of Sladiallg pyflaillg wisl aledlog
specialization, making sure to gain the approval dlgaillg  alpaigall  Jga  doaloll
of the concerned authorities, in accordance Jodu dlnmiall dranlall dh illg
with the governing scientific rules. O-le Jgmall dlclpo po Lgalaial

3. Distinguished innovations and experiences in

Art and Design, for the purpose of teaching,
exhibition, and/or documentation.

Second: Publication Standards

« ltshallbe a genuinely novel paper with integrity Lgrycg/gl  Lgadlai aya; ,A1anillg
of orientation and not have been previously .Lgﬁ-_l,-'i'q.'iq/gi
published or accepted for publication by il julao Gl

another publishing outlet.

The paper shall be written in compliance with
the standards of scientific integrity and the
ethics of scientific research.

The paper shall be linguistically correct, and
properly  punctuated.

Cited text shall not exceed 20%.

Allreceived papers are subject to apreliminary

2 clgall Ldag dtiaall algall d dalgo
cllal @ akiall duyalall

g=all —a djraall qjlaillg alla oyl 3

a il La_wio g (ayaa) coadl ggoay of
U946 gl apiti (Guauy plg olaiVl Golluug
gal y i A dio -0 Qi

diloll juloo g o Lddlgio éradl gy ¢
—alall &l aliailalg @ alall
O-clng dgalll doM il éall g dnii ¢f

examination by the editorial board to ensure FL'-GJ—'Jl dlolle
that the research complies with the journals jolaii M Gy ulbiidVl drwidlelyo ciay o
rules of publication. 20%

Papers are subject to an initial examination by
a member of the editorial board specialized
in the field of the research, to determine its
eligibility for peer-reviewers.

Papers submitted for publication are subject

] ol wall g aull paaa p e
ddlho o a8lill il aia o gl
dlaally jdill 2 clgal gl
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to scientific peer-reviewing by experts in
the field, holding at least an associate title
professor, and in case of conflict, it shall be
sent to a weighting peer-reviewer.

Third: Rules for Paper Submission and

Content Requirements

The researcher sends his/her paper by
e-mail or through the journals website and
fills out the related forms on the website. The
researcher shall be sent amessage confirming
receipt of the journal and assigning the paper
a reference number, within a maximum of
one working week from its date of receipt.
. The researcher shall attach a pledge that the
research is (new), has not been previously
published or accepted for publication in another
journal and has not been simultaneously
submitted to another party for publication
before the end of the peer-reviewing
procedures. The researcher agrees to transfer
the copyright and authorship rights to the
journal after the paper has been approved for
publication in its final form.

. The first page of the research contains the
title, name of the researcher(s), employer,
address, e-mail, and the date of the research.
In order to ensure the confidentiality of the
peer-reviewing process, the name of the
researcher(s), or any references that identify
them, may not be mentioned in the research
paper. These shall be given on a separate page.

. The research title shall not exceed twelve

words.

. The Arabic summary shall not exceed (150)
words, and the English shall not exceed
(150) words, as a maximum. Each summary
shall be on a separate page, followed by five
keywords that are not in the title, for each
language. The summary shall include the

Al Jlao -6 (airall &gl g Ac

Uahaall ailal J_JJ_CLIJ

pthqill ) diill & oadall g ull g /Adi e
Vg &l amdi -G clp1a o ,-olall
Jba a9 el jliio Aliwil € o ginja J-di
a0 phaal u:lJL_D_L”

dlalhiog doadl pul i clgd I_.|JL|
O 9—oaall

GigHAIY Al aday Jlugls éall pgay (1)
d laall (igyialyl g dgall J\La ¢ o gl
adgall pic ay dalall ailaill 4 iyaig
2 saf @l Ealdl agjig . igualy
e doadl adyg doadl é Laall pMi il
2148 ayli o0 Jac (Cg.!_.uJi Ug-Ac

Alg (1322) coadl gl 13 gai caldl Glayl (2)
@120 d apiti Jgud gl ap it Gruy
d g -a puitill pa d) a el 1a6g (Al
aileljal elgiil ¢1al aai cuagll g (spal
gg-da J-di ,-Le &daldl (Gdlgig, athaill
ajjla) 2oy alaall Gl cadlillg j il
Ailgillaiggry il

o-Le &l 0 L IgUl @ aanll (Gg-ini (3)
G gag .ialll/énldl awlg oadl glgic
aulig . -igpialVl aypllg lgiallg Jaall
/aaldl ol p 43 pac g, arhnill
aljlad) af gl ciadl ala g il
féaldlayeyaicg agala il (o cadihi
acluigl aguil (pal pa il aiadi il

following elements: (objective, importance, _ _ dldiuo

methodology, and the mostimportant findings ol g dadl glgic alals agji V (4)

and recommendations). 4dals apdic
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6.

10.

1.

12.

The submitted paper shall include the following

(an introduction, which first

presents the nature of the research, the need

elements:

there s for it, its rationale and variables, with an
integrated literature review, without assigning
a subtitle. It shall also include the problem,
objectives, questions or hypotheses, the
importance and its determinants, theoretical
framework, and methodology, including the
scientific method, the community and the
sample tools and procedures, data analysis
or interpretation, presentation and discussion
of results and recommendations emanating
them, list of Arabic and foreign
references). Some of the previous elements
can be combined with each other, for clarity,
with careful editing of the paper.

The number of paper pages shall not exceed,

from

in any case, (30 pages), including references,
tables, figures, appendices, and a maximum of
10 thousand words).

Writing page layout: page size (A4), with single
line spacing, margins (2.5cm as a minimum)
for each of the top, bottom and sides of the
page (including margins, references, tables,
and appendices).

The type and size of the font used for Arabic
is: (Arial) size (14), light for the body; size (14),
dark black for the headings; size (12), light for
footnotes, summary and references, size (10),
for tables and figures, and dark for the table
headers and comments.

Font (Times New Roman) for English, size (11),
light for body, dark black for titles, size (8),
light for footnotes and extract and references,
size (8), light for tables and figures, and dark
for table headers and comments.

The pagination shall be at the bottom of the
page.

If the researcher uses a data collection tool,
he/she shall submit a full version of that tool,
as well as attach the entire research materials,

ajelaiVl aallly (gpalg aals (150) (-l
uaalo J4 gh1g . dala (150) ndl 1o
o glgiiall 6 Cuyl dalido olals
alill paliall A Alall o aaig dal
Original/ d_aallg ,Purpose aa gll)
dagiallg the paper
Findings ailiill a_alg ,Methodology

NValue of

(Recommendations ailingill a_alg

:allill p alioll Jwyall éoadl o aai (6)

6209 dadldauh Ay aylatig doadall
g o ailpniog ailéguuog a] daahll
aoa0 Jh dayadlwll alwljall ¢ taai
«alh diallg lgl (c)a glgic a1naigga
draallg  Aagpall gl aliwlilg . alaallg
dagiallg )il jLhlg Lgilaaang
gaizallg aloll agiall Ja diig
aliludl JlaigalelyaVig algallg diallg
lgidiidliog o iliill Ay cq lap wai gl
palpall d ailag Lgic dditiall ilingilg
i aod haig (duiallg dypall
094i of Le gy g o adilull  aliol
Jeiy dadl i dlioll po /danlg
30) JLa (sl jglaii U ¢l alaan aac (7)
Jglaallg g aliall cLis (, alay (dadn
10) L_ndl 2 ag ,(g_ﬂio.llg Jla_diillg

(d_als caul

daanll yuldo :aliall & 2dn b hai (8)

UiLolggig (1.5) jady ph il a cliiig (A4)
Jawlg GLel 0 Jal (il 216 aw2.5)
itolggll dlolit) aaaall (,iag

{gllallg . Jglaallg g alpallg
:dpyallaall hall g aag ggi pani uy (9)
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as appendices, to the electronic publication
request form, including high-resolution images
of not less than (300) pixels.

13. References and sources shall be documented
both within the research and in the reference
list, according to the American Psychological
Association's  System (APA7) American
Psychological Association (7th Edition).

14. Romanization of Arabic references and
sources.

Publication Ethics

Rights of the Journal

1. The editorial board may do a preliminary
examination of the research and determine
its eligibility for peer-reviewing.

2. The Editor-in-Chief may inform the author
of the research, which is not accepted for
publication, of the peer-reviewers opinion or
its summary without mentioning the names
of the peer-reviewers, and without any
obligation to respond to the research author’s
objections.

3. The research is considered withdrawn if
the researcher delays making the required
amendments to the research for a period
exceeding one month from the date of
receiving the reply from the journal, unless
there is a compelling excuse accepted by the
editorial board of the journal.

4. If the research is not accepted, the journal
shall not be obligated to give the reasons.

5. Priority in publishing research accepted for
publication is given on the basis of the date of
its acceptance for publication by the journal.
The arrangement of research within the issue
is subject to the design process.

6. It is not permissible to publish the research
in any other scientific journal after approval
has been given for its publication in one of
the scientific journals of Princess Nourah Bint
Abdulrahman  University.

o—gliallg ,¢piall aila (14) paay (Arial)
(12) pawg Gole ag il (14) dLwuyiyll
pag.galiallg ailallg il adla
oulp ] (Gooleg ,Jlaillg Jglaall (10)
Gtlaillg Jglaall

(Times New Roman) khha paai wy (10)
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7. The scientific journal may republish a research
- whether on paper or electronically - that
it has previously published, without the need
for the researcher>s permission, and it may
allow others to include its research in various
databases, whether they are paid or free.

8. No party may use the contents of the journal
for commercial purposes without the written
approval of its Editor-in-Chief.

9. Upon acceptance of the
publication, the right of publication shall be
transferred from the author to the journal,
and copyrights are reserved to the publisher
(Princess Nourah Bint Abdulrahman University).
The editorial board may amend the research
according to the documentation and linguistic
editing system, and the design of tables,
graphics, images and texts, if necessary.

10. Original copies of the research that reach
the journal shall not be returned, whether
published or not.

The Researcher's responsibility and rights

1. Upon receipt by the journal of the paper,
the researcher shall be notified through the
designated system on the journals website
and shall be provided with a reference
number for the research.

2. The researcher shall be notified of the
decision of the initial examination from the
member of the editorial board specialized in
the field of the submitted research, after the
research eligibility for peer-reviewing has
been ascertained, within two working weeks
from the date of providing the researcher
with the research reference number.

3. The researcher shall be notified of the peer-
reviewing result by providing them with a
summary of the peer-reviewer’s opinion, if
the research is accepted, or an apology for not
publishing the research, if the research did not
pass the peer-reviewing stage, two working
weeks after the journal's receipt of the peer-

research for
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10.

11.

reviewers’ report.

The researcher is granted (a publication
acceptance notification) after the comments
of the peer-reviewers have been entered and
being approved by the concerned member of
the editorial board.

The journal sends an electronic copy to
the researcher of the issue in which their
research was published.

The researcher may not republish their
research published in the journal in any other
publication outlet, printed or electronic, without
written permission from the journal in which
the research or paper was published.

The researcher may not withdraw their
research after the journal begins the peer-
reviewing
The researcher shall abide by the standards
and guidelines for submitting
specified by the Saudi Art and Design Journal
and shall abide by the principles and standards
of scientific publishing ethics.

procedures.

research

The researcher shall abide by the
requirements of scientific integrity and shall
respect intellectual property  rights.

The researcher (in case of joint publication)
shall obtain the consent of all researchers,
in writing, and shall acknowledge the effort
of everyone who participated with the
researcher in the preparation of the research.
The researcher undertakes not to submit
research that has been published, in whole
or in part, in any form or any language. They
also undertake not to submit the research to
any other party while it is being considered
by the journal. In the event that the research
is accepted for publication, the researcher
undertakes not to publish it again without
obtaining the prior written approval of the
journal.
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12. The researcher undertakes to make the aal kSi gi cLils djgn &SLJ. Lija qil il
amendments stipulated in the peer-reviewers’ . g e | L .
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Prof. Tahani Nasser Alajaji, Editor-in-Chief (Professor),
History of Clothing and Embroidery, Fashion and Textile
Design Department, College of Art and Design, Princess
Nourah Bint Abdulrahman University, Saudi Arabia.

i d e guyd)soaball poali &g ilgia

praniawd jyphillg gulall Ayl (Aliwl) @ laall
dpolldaoly ygidllg ptolnillala, aruillg cLijyl
ungowll dupoll dalaall ol are Cirdygi

cad-sa-sadj@pnu.edu.sa

Praise be to God, and May His Peace and Blessings
be upon the Noblest of Prophets and Messengers,
our Prophet Mohammad.

Saudi Art and Design Journal is pleased to present to
you, dear readers, the third issue of the third volume,
Jumada al-Awwal 1445 AH. December 2023.

The third issue of the third volume includes nine
distinguished and scientifically diverse researches in
the fields of design and art.

«Anthropometry and Clothing Production for Scolio
-sis Patients

«Attitudes of Specialists and Producers Towards
the Use of 3D Printing Technology (FDM) in the
Production of Clothing Buttons

«The Effectiveness of A Training Program Using
the Six Thinking Hats to Develop Creative Thinking
in Designing Children's Fashion Among Female
Students

«Achieving Sustainability Using Thermal Transfer
Printing Technology to Mend Damaged Clothing
«Proposal to Implement the Core Values of King
Salman Urban Charter in Asir Region of Saudi Arabia
«Designing Living Offices in Administrative Spaces
with Nature and Well-Being Considerations

«The aesthetic values of Saudi symbols and utilizing
them as a source for creating plastic formulations in
the interior design of homes

«Biophilic Design in Shopping Malls: An Assessment
of Cases in Kuwait

«Comfort properties of Hajj and Umrah Clothes
(Ihram

The Journal's Editorial Board is keen to achieve
scientific quality in all its scientific productions,
strengthen the creative research movement in the
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Al Ul a i d clinll didi pladiwl gai uaiiallg
(asalairainl & wlja) gulall jijjl aLiil (- (FOM)
Alod plaaiwly Guyai golip dllod &ayg.
prani a Gl prhailld aiil Coudl hail
dolaiwl (Gudni éiug aldlall gal Jlahll lyjl
dalleal lpall J-ailli d cliball & 4idi plaai wil
pdll G uhi alajido diag drunlall jlp sl
ity lay (lpaall glabu el lall Glipal dulwd
dngawlldyalldablaall ,a pwe ddhio g o
O-Le aaildll dylayl ddleyl wilho prani éiag
pall &g 4 alall i loill - oy ilig @ ayhll
Janah Lgio dalaiwllg d&ngawll jgopll ddlayll
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fields of art and design, and keep pace with newest
trends. It invites researchers from all over the world
to participate in publishing their scientific productions
in the Journal. We extend our thanks and gratitude
to the editorial staff for their tremendous efforts
and active participation in the regular publication
of the Journal. And thanks also to everyone who
contributed and helped produce the second issue of
the third volume.
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spinal cur vature, adaptive clothing, phy sical
changes,anthropometric measurements,
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4 N [ )

Abstract gilall

This research aims to: study the effect of sco-
liosis on body dimensions, measure the rate
of physical change, and develop an anthropo-
metric visualization of the prominent variables
allowing for the creation of a table of body di-
mensions for scoliosis patients. The research
uses the descriptive approach through the ap-
plied study and uses an interview with medical
specialists to determine the physical charac-
teristics of scoliosis patients, their causes, and
a physical change rate scale applied to scolio-
sis patients. The two researchers developed
eight anthropometric engineering models for
the prominent physical variables for scoliosis
patients and built a patient body dimensions
table. The models were presented to a group
of specialists through means of arbitration and
results showed acceptance of the proposed
models at a high percentage: ranging from
96.7% to 100%. The research recommends the
preparation of specialized patterns and dimen-
sions to achieve clothing control and maximize
comfort for patients with scoliosis.

-

-
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2210 Aluwlé Jglha Le 2 aioi illg,gulalld clin 6 dyyqpall alylaall o alaill
wwlallaclin Jalpo g1aq Lgile 2 aioig drwldll o wall alejl Jiai,ga ddalllgia cly
4hlng ad o lguli il

(Sl Gl ddga oo dwlidll ailwldall Jglaa carlial (,-Le (2008 ,a talpl) d wlja 2 4dig
Guliioll auallg adll plg éll J oy aila alyall pualdaaao gulid Jglaaagagacyalg
dlallada (,-aq.elinidl Jio ugyall e Aapaiiaa pluall oy gla ella gube e b da
Grhg anla aluwldo () ggaliag anlall aliall Ay o Las Lgile (Guhii U aluwlaall ¢Lli la
éialgallgayai ¢y o gl dalall aléle Ml alanl Jio agolwal cuuwlii ciligyilillg atanill é éayaa
Aot oglae pa (-8 V§a o9 ,pgolgd Lo Jla iUl o Ja iy apil (Alpol gl alilalg
Sp-aall agaall elinil (2001, 20 w) Lapsa Lab ay andig , Agqidl Jall albilal (5aa] gag caiall
£lgilllg wlewll ¢y 0 agaall al Jjluy gl Livay ¢igall saa] Gl pghall pliac dlyda dluiling

alasll ,iMli (gp-dall agaall ,aph ¢ cLinil ga (Mehlman, 2016) a_dyc La4 caialla
elinil gy Ja 1 Il gl Livay sigall G2V Lghjai aic pghall pliac Gl 44 & wlul & oy
Ol adquini haa a0 daga anlo Gl clinilllaa paaily] o 4lg spdall agaall G ayh
ale Glhy cllag caiall aln)l aaye pial aliall o alg cuwiall g caiall daay iy adl

punll higiall hall ¢ e adlida Aoy gl als adlpil 6 Jiaisspadll agaall ¢ aguisi aill
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09-4g chyall cLinivlg (C)edya Jais L gg-hug by unll cLiniVl Loa bl Lo wd G
ag-aall cLinil guluwl G Le ca il glgil ppwai Gl clibllp by a il Las (S) capa Jad e
padll agaall dniio a linidllaa gaiggaall @il a dru) ggil dilli o) (pdall
Jaul a iniall gég ., ihall cdaisllga glgill aaa aalg legur glgilll pialaayg 5jaall
-ihdll s allcaiallayle (G lay sallg cllill ggill (M dalayl ((,-ihdll) (s)Gall agaall
clinidla e ¢ ghil (ihdllg jaall gpdall agaall g bldo ¢ o J4 (o alpdall elji i illg
Spdall agaall aygédi clibl 0 dcgao go cugal G ill drelMhi wl d wljall JA ¢ og

aloyl e cainll pyo pili aulja Jga dblaall o dalito Ghliay ayhll aMall yilnslg
alawll (o degaao dlia ail ¢ uiada . epall dila wall dla wll ayasig,awall aluliag
glaijl -aLille Jiaii el1ab uaibll (sglui pac -alajul Jiali caiall -ayal diila wall
ghall alid pac Gl ($ag4 Lo palll o publ Jain caiall Gaglaal jgp gl palll - Le Laaaal

wainll Al el aalellab g alll yga dga o Juall s Mo g Ligle aunll e drolall
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ghdll alui pa e lilhg AL gl djgball y mall Sglwi pacgalgile Ll g1aa Gail il
Jhidu Lgliaai ulaall oo wlhii d dyby Lgiluo gl punll -Le gg lhidlg djg.iills dunlall
Adruulalldahdll ,a dlelifil aic qiislo (SAV G Le ahygll gaa] glaijl Gl dalealy jpaiwo

(09 ,Gjg5aall dlpaiall ¢l li g tanl (SJ_LOngJ_Lll o—waia jgni g Aag Gl duwljall cdagiwla |

dnniio dligyl alacl g0 a9 Laya glialll -hai cdialh ablaall pwa alaill Jgaa clis p
Arunlalldalpllg hall Gudail cainll gulaall g wa sl

allill Jgluill 6 duwljall albidio 2jaai aay (G lao

S awnll Alwldg aladl G Le cainll o pilile 1

Seainll Gilnal dauwall alpaill Jaoo Lo 2

Swaiall Gilaal Gaunll Glpsiall jpll sjiogqgsii jgai pag dilao] Lo 3

Scainll Gapal gullo aliiy Gluld Jgaa eliy duilao] 1o .4

Sl calaal

aunll aluliag alad (Lo cainll Aypo pili aani 1

waiall Gilaal dawall alpsill Jaao gula 2

wainll Gilaal aawall Alpaiall jpll spioqgyiil jgni gag 3

diall Gapal gulle aliiy dlwld Jgaa cliy .4

Lgilaaaog draall

alpal g1aalaangdyole dlua rhai JAA o laagaii  d daaluallg,2030 dsdy dilaiwl 1
.gairallalia g odagodiaanlallalaliayl g oflagw J,gairall

arulall agililhiog agilaliinlg agilit cludilg epall 6l 6aga (rwai L4 doaluall .2

dnlag.anlall aliall guMay plaiayl ddlaiy ansiall cglldalyj -4 daalwall 3
G2 niall drahgll Lgillhiog caiall Ao

waiall Geyo plunl aluwlié Jgaas gullall aliil gilno agji.4
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Gl e aibh Mg dadl daph g o (Galgiy (Gall il angll 3 giall &l g1iy
Jiaii waiall Gapal gu Mo gLl alilhio dwlja éoagll sy w dla alll (Gdaig ¢yl
adlaill 4 0écgaro ataniaigog,amalualalof  le ppalllaa piiliajptigpna g
aloyl Jga3 eliy G-d aclulaa cainll alaal @nwall alpoiall i il paal dyiogigill
alac) ,aldad aguylowaiall ulnall awa aliljgag gaycg Jighilinnio g ulaall plual
wulall dighall awlull aalaill
Sl dlgal
lgiliwlg caiall Gapal dyilawall dlawll aanil guaniiall dibl go dlildo ailiwl 1
waiall Gilnal dauall Alpsill Jaoo Gulyao dilgiuwl 2
anwnll alpaiall jpal spiogigyiilll jgmill Jga raniiall J1d o0 prhaill dili il 3
waiyll laal
drdpill duwljall cilelpal
lgileulg cainll erpal dilawall Alowll aaail (uansiall il go dlildo dilyiol : Vgl
allc) (pdad agacg dalja (anai(4) panac glig <Ll degaro poabldall cuyal 2 dg
ol gl lgilenil Log ,a i luwilyag alegd G Le caiall o pili Jga agligu aiadg (caiall payo
(S4i0gigyiil waia jgaialacy e Laga liald Lgyll aliagus ,-illg 2220 J4 iy Lgigaa iy
wdinly gulaall aws aleyl Jgaa cliy d rarag aiall alaal dnwall alpgaiall j
:Gle djlaiwVl Cilaidl
—J-oall d g1 - §udall a naill -a wl) dns i alogloo iy tabaall d alh dole alily -1
(apall algiwaac
ragido JIgwdala) go,aljliia\l daaaio dailaly (Vgluwi 11) Lanac aliwil odcgaro -2
J-adio Ja iy Jglui Jal gpal dloglas  Le Jgnall
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Guliill pae) Jio cainll o-lnal dail dl eVl yodcegaao G ledliwll ajbyadg
agégll aic gucljall dai el ial -awall cbacl  él g o gulll S jlgi pac -5y dall agaall 4
ja —thygllg raibll oo aldgpa ~(paall) guiall ojlgd pac -doldll Jgh olada -doldi wl

131207 pwinll,algigan (laoglgiliruio gl Lgio agndall Lag (caiall gaatel Al

(5g-inig &iLiVlg jg8all o (A0 100) pasac plig . ypall Gl dilkiw\laa a Cigagadg
@ wlaall caiall ggi i G yall oy dulal 1161 ayall Gulydl g dliwl dcgaio Lo

drwnia a3laidjgan ,a alpsiall ellica ng o020 laga ¢iall Ghatug, Agall

pA0i 2130 ablyl hoiyddlao diido ailiwl ag,Jglwi12 e Guldall Gilyiwl agial

JAiu an wall p gilpsio g ¢ puoill o Gayall ghaid el s p e djlic Goaal 2 dg.,Y gl
o-laal dp ol alpgaill jpf cliaiGiludl gulidall G Le Gapalldlal JALA og . J-ndio
‘L-d aiall

punll eleael ély go Gulpll sjlgi pac -

doldiwl cagagll e guehall i cauial - -

SR Gle laalan] glaifl Galille Jial guaibll o o -

(dolal) Jghll lada -

(¥l Gle uh)gll aal glaif) gubjgl g G -

(AU o pbl Jhaidy caibll gl anl jgp) guigall Gaal Lo gMalll plac G jgp -

lgp 4isl gl 2Vl o Glel uaaall saa] - -

(Sgiwall pe pmall - -

Aol jjlb GJaall padll yoaalguily -
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plolll cliniVl aic pghall yo anlg aily Gle jgp -
alpsaiall jull srioqgiilll uuaigh jgaill Jga ginniioll Jué oo araaill diliiwl Ll
cainll Glaal @aunll
Jgni g g Jga dajidall aalaill) daddl dadiall dirall ayhail diliwll aaa drang adg
-0 g4nniiall 0 & cgaral Lggiagig (caiall Galaal & wall alywaiall jil (S) iogigiil
aalaill Le g aall el 1ag ¢ 1nniio (10) panacg arwillg gulall Jlaas A asill @il
Cilai il 2 g cd il Golnal & wall Gl gsiall jiU (S iogigiil jg-ni g vg Jga aajidall
d.da gl agrags puaiall 2 diall 23gaill cd ng (G20 Jga dliwll o d cgaro - Le diliwl
staiall plall J4 (il gl ,aagagg A diall o anill
cruliog (Alaja énli) qrwlio @yl hei éoay aligiuall M piadi Glito pa3iwl 2 dg
{danlg aaja) crwlio pue (otinja) Lo aa Gl
(alillg (Gamll) ailgall ¢jyidi
Sratall Ganll
O—tahaall o dcgaro Lo dyaalllgijgn -algaye aidlgall Gan o (G-daill
Jb drulio G20 lc aballellag ™ adj §ale” 10 padac g big . graniiallg dlpall o
d ¢l el Iaag ailailai 2 rgg doM g, ulidall ag-iy G allng .a wldl crang Lal Glaydall
taball el GLe eliy Janill i 2 g . lisl alaydo sl dalalg 2ganig alayaal
cbb il g o d Lildo dilyiwl 1ag-is (-Le (uahaall Galuwdl Glail Jolao aluy glialdl pla cllas
O—aniio (10) a_asac g llllg gl wig caiall —apal dgilawall clowll 2 a1il (nniall

ol Jgaall ,é a g0 gaLas

Glaill alpo aac GlaiJl pac dlpo aac Glaill Joloo arhaill agi
%100 0 10 ue lGJ
iyl
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%100 0 10 daliwll agragg dlggu
il dtlall 6
%90 : 9 dugall G_CLLCL] dan
aliwll
%90 1 9 othiillg Juluill
(10) am@aac allll jnnaiall Glail adyp Glialdl paaiwl
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lgaluilg lg di g o Lgralii pa cq d halallg ulidll 6 ailiw)l d aa aliill 2 ndy
a il gabhaMall alud aluw alig agadall elgluw ¢y € dloglao 0 ayLiagjiLaa Laalphlg
220 alig AUl e Méiwo ailhiallo agio J4 Jauy ol by Laagaii oy il ayhaill agi
Cooper pigh dlaloo plaai wls ¢ ibaMall o (Glaidl alpo aac
Cuilag 100 x(((glaiVl pac alp o a2 e +GlaiVl alpo aa c) /glaiVl aly o 22 ¢) = Glaiyl dr i
aylle @Glail ceuwi (,-ag (100% ,90%) (-1 Craglyi (Glaidl dywi
powal dyiogugyiil drwaia palaidyilai prani ad,éoadl algalg adiludl ailuwljall JAA o
gl (b wll —Jaioall —aua il Lginga wowa dajaiall dalitall caiall glg il cililaall el il
(agajall —sjanll -, ikhall) (spadll agaall eliail gulwl Le caiall glgil ciun
O-le Jgmall aiadg cdinll alaal dnwall Glpeiall 0 degano alaill ellica i
eyl dilawll Alawll 2l ¢y amsiall dloh il g oo @ lildo éoadl dlal oo alpgaiall el i
vlaall cainll ggi cwn Alawll elli o G-apall gu dilal Ji8U Aapall Jiai i pdcdiall
Oilaal dnwall alpgaill Jano gulyao ailiwl éadlalal o ayle Jgaall ai sallg . aypallag
:aalaill ellil ape ly Latag cd iall
(Sl Gle gubjgll (saa glaijl) JgUl aagaill
Ll L6 gk sallg aiall Gayo (2l AU Gle (b jgll aal glaijy Guaia jgai

dyjanll alydall Jaing ,Spdall agaall cd miio -d daayclinil gag:agajallcaiall -1
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(gpaialdl alac)) Gikall caiall Gilaal (s cang 23gai (8) JAu
(agajall cainll Gilaal 16 cang) golill 23gail
L-8 &2y clinil gag agajall caiall Gy st dnwall dlpaiall jul (spiogigyil jgai
ag-aal o sglall ejall inis éua duibhallg daal clpaall Jaiug (spadll agoall cdaiio
oN1aa (538 p AUl alaidl 6 Gla wll gy dall ag-aall inis Laiy A alg alail -4 (sj-aall
"S" Caypall gk g0 "agajo" eliail el
14 Jaii dlpaiall o degayo Gle wlnall (5ging

SPYI e Laalna glaifl e lile Jiah uaibll gy Gpa -1
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ohgiuall pe ;u6)gllg sl -2

sghll pliac (o qily jgp -3

(¢eialyll alacl) agajall caiall Gulaal (16 cing 23gai (9) Jads
ISOd.anlgall cwn gl aladf dailds dilai wibg ddlwll 33laill graa ;o dalaiwyl o
pwa alayV Jgaa cliy o oLialdl ¢ 4ai (Zakaria, 2014) aLial Jgaall -4 dpalhll 8559/1989
waiall gulaall
dyalloll & whall alwlaall Jgla 2y dag-agall aiMill awall alof (e Jgaalllaa (sg-iy

diall lnal dnwall alpgaiall jf Gl @ alayl (apiall alhpall - Apall - Jg-hll)
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ayylogigyiill plc cga a cainll eyal pulo alil allhio

(Zakaria, 2014) dialll aaqyi1SO 8559/1989- ddnlgall wua awall alafd daild (2) Jgaa

Length (vertical] gkl Width (vertical)  éyall Girth (horizontall  aligsa
Height topegiy s 1o "Shoulder length XDt Waight A
1. *Under arm length Qeiisfos 5 sShoulder width Ei gt 1. *Head girth L
2. *Scye depth : s LG g epack width A et 2. *Neck girth =
3. *Neck shoulder point 1o -'ﬂﬂu_* Jrosallindie=T 4. *Upper arm length gt 3. "Neckbase girth  S5aDasT
breast point ey i i -t &, *Arm length i Jie—s & “Chestgirth el L) =,
4. *Cervical 1o breast point "_._,'.-J-._;.ﬂlﬂf",.--l B. *Tth cervical to wrist | _E‘l_ & 5. *Bust girth ety g Lniie ¥
:. ':N:Ieclc 1h|nu|der m::si“. () dae 0 3o 5= length ! el & *Upper arm girth R
*Cervical to waist [front T . T h petasl . i T e
7. *Corvical towaist (back) (S = AMSA O O M o Emowgnn |
8. *Cervical height (sitting) I"-J"-"]l-?“‘“-""-f"”f"* X T By 9' *\Wrist ?"h bﬁ'"" f
9. *Trunk length el 10. *Hand girth PR
10. *Body rise et = ”' wi_'" i;lrh S -
11. *Cervical to knee hollow LS el = 12 H‘.:,ﬂ;ir';:t faegl a0
12. *Cervical heigh 2l 3l T e —% Y s 2 e e —
13. Waistheight *“M_ﬁlﬁ:_\: e SRR J:i:i“
14. Qutside leg length L = . 14. Mid thigh girth e 'I -
15. Waist to hips  AAREAD R s 15. Knee girth asdliaiuados -3
16. Hip height FopE D e L k] 16. Lower knee girth A5 e e
17. Crotch e 17. Calf girth T4 NN
18. Trunk circumference i e e 8 18. Minimum leg girth 3L e -1y
19. Thigh length s el -1 19. Ankle girth Saok g =
20. Inside leg length/crotch n-'*l'h..';'—“' g ]
21. Knee height n Ak \
22. Ankle height oy ]',"“— JrEilgp -8
aril! L =Y
1'J..'.‘-,,.'.|.:1I__'.“.'|_,'... -
AL
JeS e
(gaialell alac) cainlly ulaall g alafl daild (3) Jgaa
(cililygall) byaall (Luial) Al ((52gac) Jghll
il o -1 waiall Jgh-1 hy\l dap Gac-1
dudyll hinp -2 walisVl Aye- 2 (anll Gl caisll) jamll Jgh-2
hugll hiiho -3 gl Ayc-3 (pall (| caiall) ploVl Jgh-3
wdlaj VUl hiao -4 hugll e -4 aiall Jgh-4
janll ko -5 wdlaj Ul Aye -5 rghall Jgh-5
glyall (Ll o -6 Janll e -6 £9all ia glyall Jgh-6
Gapall hiao -7 Sjaall pqadll jgpu-7 Gapall in gljall Jgh-7
anaall hiao -8 Salall jghll Apc -8 AV G gl o Jghall -9
a3dll hiao -9 OlLawdl jghll Aype -9 AL Gl dlag il o Jghll =10
drapll hao -10 doldiwl caiall (Aye -10 dadd Aalall Jgkall -1
dalall o -1 Slall caibll Aaye -1 dad Gaglall Jghall =12
1l el o -12 aaall Jgh -13
1l hugl hioe -13 all Jgh -14
Jaall Jawl hiao -14 Llall Jghall -15
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waadll cliail) (pasVl wiall -16

(5janll

(s)anll aadll jgu) gaull aiall -17
I - N “Li_Dg o I " ajl_.l._.l
jV s pingigyiill G waigll jgaill Jga (aniiall Jué o arhaill diliwdl gy aay

Las JgUl a3g-aill & rangll aililull v uwill ¢jgd glb 286 wa il laal & wall alyaiall

‘glill Jaaiillg Jgaall 56 afhigo g a
Joll aagaill dramgll alilyll (uwill ¢jgllg buwgiall (4) Jgaa

il gjgl (nasaall Glaudi bugio | abial clondipgaro | dangl aliul
Wels) Agaill aclug
100.0 3 30 e qu o
29ag; paiall
96.7 2.9 29 aagrigg aranill Gaa
100.0 3 30 aagaill plall Jaidl

(AT go 0 201 18 3 ) Y1 giged

e Bl e [l ——

1LI1

Joll aagaill arangll alibll Gyuill gl (10) YA
rahy sallg unisall Jié o JgUl aagaill athaid i all ol J4 diillg Jgaall Jiay
Otb)gll sl glaifl) JgUl jraiall adgaill cdng a0 100% i jg O-Le aagaill Jgan
liwaia L33gai il plaaiwy el 1A (gjosadq,a3gaill plall J4 iillg agags ((5pall e
JAasin punall Ghlio (o ddhio Jb cday by awall 6 alyiaio (sl jghy U aanill 4

Sqkan gl pila gl lulio Lol (waia
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Gilill 23gaill dyangl Alilyll Gruill o jgllg uugiall (5) Jgaa

oLl ojgll (tahaall alaydi hugio | (uabaall dlaydi cgoao dranmgll cililul
Wel) Agaill acluy
100.0 3 30 Jolea qu "
29ag; paiall
100.0 3 30 aagrgg aranill dda
96.7 29 29 aagaill plall Jaidl

(el G a6 Gl il e ) S gl

e Bl i [l

11 L

e il ety e e g ety g e S

Ol 23gaill dgangll alilyll uill gl (1) Jauds

o-+aitall grabaall J4d o -l a3g-aill pyhai a s ol el Jaiulg Jgaall J-iay

pac e (auall o sglall sl alpyaio) Glill a3gaill Jgaa yghy (5allg 10 aaaac plll

Ol plailall o di g el 1 gghy 2 dg ple Jhaiy aagaill drulio (-le grabaall Glail

plasiwl o7 dg ljgg jn3g (§Ja0 A adg waib ;o dgagall praiall (a6 10a dljal
puaialld ng aghgg dday a iy -ia gladilall o JAdidl A gl ialdl

lill a3gaill dyangll aililyl) (uwill ¢jgllg buwgiall (6) Jgaa

Guill gjgl gaadaall dloudi hugio | guabaal loudiggare | dstngl ol
Wela) Agaill acluy
100.0 3 30 e w o
299y paiall
96.7 29 29 aagrgg aranill dda
100.0 3 30 a3gaill ploll JAddl
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(sl el By me 0 2 35 pm) SN

e Bl feie i

1LI1

g e T e e ot 5 i) i

CUlill 33gaill dangll alilll Gruill jgl (12) JAd

cany Gall airall J1é o Gl aagaill o taai dayii glalwll JAqddlg Jgaall J-ia
J-al i ¢jg G-Le aagaill Jgna y ghy sallg (awall clacl al g o Gulpll (sjlgi pac)
Jalai Lle (§giny gladilo adgai ouialdl pladiwil 0 aéjllyangagg aranill dda & o
a3laill o ayalyial y 6l a drpay o wall eljal ca mild 3 d diaa J mlgag cliinio g o Grwaia
U-e gtabaall g1 (G ailg,agagr pisiall ca ng a glialdl §ag spal dali o dalull
100% d4JLc ALl ai lio
pulll asgaill dyangll Alilull uwill ¢jjgllg buugiall (V) Jgaa

otwill gjgll (robaall alaydi huugio | uabaall dlaydi cgaao drangll alilyll

wang le pigaill acluy
29ags paiall

100.0 3 30 aagrigg aranill aaa
96.7 2.9 29 aagaill plall Jaidl

100.0 3 30

(phecd slindl i gl e iy i e g ) aal ) gl

e Bl i -

11L

Ll ol it 1 ! B

gl a3gaill drangll alilpll il ojgll (1¥) JAd
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ou Leguin 8l paiall camy sall gl aagaill ayhai a i alle Jaqillg Jgaall Ha
u-Le p3gaill Jm1adqg plolll cliniVl aic yghll 0 aalg wily (le jgp gag caiall o-lao

ol aranill pladiwl g ay1 ¢l lAg :aagiigg aidag aagaill cd ng dia (40 100% tuti (yjg

jgpdl eLla ca ngl ¢layilall
guolall a3gaill ardaagll clilull G vwill jjgllg huugiall (8) Jgaa
otuill ¢ jgll grabaall dlopndi huugio | uabaall dlandi ggano drangll alilyl
100.0 3 30 =g ole aagadl me"
29Ag) poiall
100.0 3 30 aagragg aranill dda
96.7 29 29 a3gaill plall Jaill

[ iiadl pad S 2 il 5o iy i)l 3l

- e e e

11L

wuolall aagaill arangll alilull il gl (14) Jads
9-29 ,+ahaall J1d o yuolall 9agaill g 1697 & i glailuwll J45 iillg Jgaall J-ias
o-+abaall Glail pac y gk allg diall Galnal dawall alpeiall ji 16 a ngl a3gai
U-Le danUl alpsaiall (| ajLuidl paal el 13 g ap 2 dg,23gaill plall J4 il dy uilio (Le
plirc (o il jopg lundl gf pagll aali g jaall aadll gMyo dnlag 2 alg J4qiy aanill
sahall
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wualull aagaill arangll alilull awill jgllg huwgiall (9) Jgaa

ol g jgll orabaall dlapdi huugio | giabaall dloydi cgano drangll alilyl
. aaill 2clu,
100.0 3 30 g ole ajgfm e
2g9ags paiall
100.0 3 30 aagrigg aranill dda
96.7 2.9 29 a3gaill plall Jadull

{J_,_‘;II—.ILLI'-”.'—A-I _,.'.i._'...-,]__,_"_...:ll-l,..'n.'

Bl i B

110

ualudll 23gaill dyangll alilll Guuill jgl (18) JAdd
ailul 23gaill araagh alilull (uwill jgllg buugiall (10) Jgaa

oLl o jgll (tabaall alaydi hugio | (uahaall dlagdi ggano aranmgll aililydl
Wel=) Agaill aclug
100.0 3 30 Jud qu -
agags paiall
100.0 3 30 aagrigg aranill aaa
96.7 2.9 29 (‘J:ng.ﬂ_lJJ FLD.” LJ_L\_LLL"

(Al il el IS e Yl 73 g

e Bl s

g i) ke e =gl ia'e e i i 43 g fad 2D

gilull a3gaill dangl alilyll  rwill ¢ jgll (19) Jauds
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¢olill a3gaill drangll alilyll 1wl jgllg huugiall (I Jgaa
otill gjgl grabaall dlaydi huugio | grabaall dlapdi ggaso drdagll alilyl
N Agaill acluy
100.0 3 30 Jolea qu "
29ag; paiall
100.0 3 30 aagrgg aranill dda
96.7 2.9 29 aagaill plall JAddll

[z 92 30 il Sl I i g ) el 25 g

1 L

£ dad K}

. e (e e

el T

golill a3gaill drangll alilull Guwill ¢jgll (20) Jai

P T

g ill polillg pilullg gualull a3gaill ayhaill dayii adiludl Jlaailllg Jglaall Jiai
U-illg (agajall - ihdll =g jaall) acgi cuwn caiall lnal (14 cang -Le Lgia gLialdl
ploll Ja il éua o Jdl G jg Gde claa éon v agiill -a lggilidn aiuill palaill pghai
egall jll Al daleadlyolg I ialdl plasiwlg o anill 6 alailldda o pcjlly a3gaill
.a3g-aill cd ngg d.da pghi (i J4h ailaill -a J-llg
Ssinell g il elj ol cililié ¢ u & hliijl alélle agag () (2021, gurea) & wlja gl
Lgaalai g raa g a gl awljall apghl el o o guball Leg (alhpall -y oll - g kl)
L0 JHlaiagag pac -a Yol pub Jadu punll alal GLe caiall o il gl daaall
Culiai G ill Gadl dlal ela aa Al adg punilg o ag Ul Gl o gagpally g ulnall g wa alall
waiall G Ayal alpaiog alail oo dsila wall Alawll 2 aail naaiall bl g o dLldo (4

caiall apo pili dapaog coadl JgUl Jgloill o c aala)l oo Lgla oo olinldl (-4ai lgiliwig
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Gulaall o wia alulag alad ( Le
£9 cun ala] 11611 Ay all Jga ulnall Ggag Goill (spall éradll dlal el ias aa bl 2 dg

Ol Jglaill ¢ dlaVlg aawall alpwill Jaoo Gulyé o0 ay gulaall caiqll

alpsaiall jl Sy ioqugiiil jg i g ag g J-iai Gallg,dadll Sl Jglwill e dla
dlle Jgud wowi (yle Lgaraa crlna ddlise ailaiduilai prani aiadd ulaall &awall
J-aa spalali o d adijo dr i ,-ag,100%g 96.7% -1 aglyiiLgl tahaall ol wi
ulio:,a dlinidgiliiio ailii -le olillg giluillg gualiullg yuolallg gilplig GHlill aagaill
a3gaill plall J4 il aloaa )

Oulaall g wa aloyl Jgaa alagy ddall dwljall Ciowad doull gl caa gl Gdailg

of glialdl (sg dpilag dtlghg d e Alulia oo dalisall g wall alajl Le (5g-iny caiall

(=0 dpuh daja (Gaai pulnall pLLu_'_l:\J (ciligyily) ajLa_i clig u-a Lda\ otoanall aclwpuaa
dalllg Al

Ogilay (Al Al Bl a e @ alall aliall gu e g rani ol (Brown, 2021) & wlja (Spig
pgialy Gl (53¢ cdaa gl pwall g (Guwlii pac cun gl gullall daifl -6 aligaa o
89020 2921 (5 Crin nainll laog &l d wljall po §-disLolaag aals lilhial
Lamanl glaijl - Lille Jiais ;1dibll 1 38 (0 aslall dwljall 6 & dgagall iy siall
o6 LA L 6 gt (533U L oshgol (5aa] i) bl (oas G~ AT o Le
gl 2l yo GLel garall (saa] -(alll o jual Ja iy caibll Gagl aal jgp) gigall 2l
21lg wily Le jgpr -plolll jjly sjaall aadll o aalg wila ~Sgiucall jue pasll -ljgpy pisl
wulaall gl els slasl anniio cligyls ala el (] alini ,-illg ploill cliaivl aic pghall o
drunlall aalpllg el Gdnil
plaiall ¢ hay palic Ul Ga Lo Gl éadl -6 daiitwall dmwal alpaiall of 53l jiaag

waially dlaalldlyall guillo aliiy dayagl alilhiall Giaail Lgs
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-0 dpagiall gu Mall i (| (Varheenmaa & Meinander, 2002) a wilja cjlid a_dg
waiall ulanl & alag- daledl (593 oo yala il ca lito qwliil G2 0o j 1€ a laall Glg il
ail ¢jLialdl (gps ¢ alg oualgiwall (o agaaall aaall aywll agay ad -ailajag aclgil calivay
-y (all LoVl éayljio alaclig g ainall 6 dypir Jinididll aaa daal 6 allaiqll 4
G0 wadipw ellag cainll gulaall alalial -ai draghg guilMo pranidyilaol -6 praaill
Arall o doadio Jaljo a6 dnlag.adleyl ara e ¢ ilill dg hivlg adilly aajga s
L8 agur il alho -aalall alalial (59 dnlag- gairall alia g oy plaiall )
otlnall) dniralldiall G waill cuilall eMc] -6 aclupu el 1a6q ,d ang dpole dlya - thai
(caially
leagill
il Glialdl gy Gl ailii Jua (o
liyiogugiil lapili araiag caiall Gilaal pal @ alpaial alaill o agjall elpa) -1
apuulall aalyllg hyall Guanil waially Gulaall g alall anniio aligyily alac] -2
alaganill J adlg diall glg il Jga draphill Syl o ayjall pal -a g wgill -3
dvayhill & yhll pglall alyds g o ggloils o gl drwliall druylal
.airall 6 daliao cidlag aldle] alloi Gill aluljallg éigadl o agjall dlpa] -4
ayay athgll aMlall pludl gulall gin Jigui -6 Alwldll Jglaa oo dalaiwll -5
Joluidl Jalill

aalpall
dlao.dngawlldlpall g wal drwilid aluwlda alayl (2008) jac 2 ar0 aia ¢talg a0 djc ,asalpl

326 307-,12 2aall (2008) 2 lao . reqill & yyill digay

clyafll o gallh dangawdl.Gapll Gatagl aluill aranig Guwlwll 23gaill (2013) cliw s Ly
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wwMall ap ido aagaiala cf (2015) J 114 ,aglag a llaie ,a aiallare (130,39 030 oM w) (1w
ala0.dagiall daoly . ljiall slniaVl alyo dypaall dawall aluwldll ool eluwill @ gjlall
.97-115 ,25 a2 all (3)

alingo il il drawa alwlié Jgaa cliy (2021) A anl paphllare Lilla ,Juaidg Jlallace Lyily, guiea
162 143- 8 aaall (1) alao dsduhill pg lallg giall @ lao (Spingigpiilll o le cg i (-4

135 101- (2) alao aralill pgloll dlao .aa illg & yolgall & dlilll (1995) clag . Lhgipallg dla ,Juilag)

paiallare elay v (Sglallg oga -Le cMg abia d gy aaal CIL_I_T,alJ_d gl My ygolo G110 ol
dclinll algio dalai wilg Jlabll gulal dpwlwil aalaill cliy Gl aijldo duwlja (2022)
814 741-,41220l,8 2 Lhall Lioll dooly dyegill dyyill alao o dgaulldlao

drawnll blaill alalisl dalleal clwill clijl a1ani (2016) (pwgu 2 a30g e\lai,aaal ajlas glagd w
el paall jaayalall pro.guilall aclin a

dclaialg aygqyillg drwaill pglall o wd dra wall dyjioggiilll cilwlall (2019) 2 aal p iy, Le
Liiall d aoly a Al d yyill a s . palyll

algiall ayalyll guall oy Goaulwll 23gaill Jael adjph élaniwl (2015) (a0 -io (sqloydll
635- (40) 2 lh0 djgniall daola dregill & yyill igu @ lao dratlaill @ laallgdclinll @ 0aal
668

wibll jla:dpalall pao clwill dwlall (Gligyild) aalaill eLis (2021) clay i (Sglawllg daao .y9-olo

aynall g liglg
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Abstract
This research is aming to implement sustain- wilall

able buttons using 3D printer (FDM) technology.
Moreover, it ensures the efficiency of the but-
tons by testing them according to AATCC. The
analytical and experimental methods were
adopted. They included questionnaires to mea-
sure the attitudes of specialists and producers
towards the use of FDM in the production of
buttons. The results revealed the efficiency of
the implemented buttons. The research hy-
potheses were fulfilled. There are significant
differences statistically between the attitudes
of specialists in achieving quality of appear-
ance, functional efficiency, sustainability, and
innovation. The value of their views reached
4.72. There are differences between the trends
of the producers in their perception of the aes-
thetic, creative, economic, and environmental
aspects. The value of their trends were 4.41.
Both factors are strongly corresponding. Ac-
cordingly, the research recommends the appli-
cation of FDM to produce buttons within me-
dium and small enterprises to achieve Vision
2030

\- J

alill duidi) dolaiud j)ji Awaii Gl dodl Laaa
lajluisly JlyjUl delas oo aAlillg (FDM) alasUl dgilli
a_g_i_u_ll aaiclg , AATCC ulanlgn wiun Lilaao
ole Jaidilg Lduhill cjall a Gupillg oLl
qai guiially raniiall alabil guldl Sliliwl
ailii cryawlg ljUl aliil L didill aaa pladiwl
aily Gl FDM dyidiy agiall jljjVl delas e Cuagll
G dgilnal alva als (Ggpa 2agi aily anagya (G
Jdypghialldagall jlyjUl Gudai a granaiall clalail
caly dya lailg dolaiwlg dragagll delasllg
Jiléy bo gag 472 agilalhil Glall huwgioll daya
dyilmn] @lva ald (§gpa aagi ailig (dauiy (Gdlgo
olloall qilall aghljal a6 (uaiiall dlalail g
cunaaiall il gai Giudlg (salaidylg . ,clalg
lo gag ,4.41 agilalaid 14l huwgiall daid caly
auidi Guhiy dadl gy ellag dady (Gdlgo Juldy
dpanllg dhwgiall Cildiiall cas iUl ('JLLJJJ FDM
aqgjq Arihgll aclinll pghi ('_J..OLU__I cdlhal (Gudni

2030

J

-




ol alliage cliw auiMi doglall duidi plasiwl gai ¢aiiallg (uaniiall dlalyil
Al alle dyolis (@l ATl dulja) guyMall jlyji alii] 4 (FDM) aloyyl

doadall

djqpa avlaall graa o dailll dclinll d)qill gai Jgaillg ,2glgiaill jghill a el
g.a3 Gall polldinll (yLe anluwllgilulaail 1 ai Jildall ,-a Lagaig Jga clalaidl gas a
Blaally daliallg ol Judiwo Jaf o dolaiwl daldi g elpasll aluwwgall jg gk I
-ihgllg il aianll e dolatwll gai Jgaill cagiwl Lao daphll Lajigog ()il -Le
Balconi et al.) iluwlja ailii LayaaiLab Ll iy i LgiMlab og cLijil dclinm djga (JA diig
d)ga dylay o aill éugli a duilill dipall gusMall aclim Jini én (2019, Jiang et al,, 2019
~aall cjaly ellal Lgiljal g raay druulall dakhall o (alaillg elilgi wll (] Mg ag guinil
Bio Cotton — Game Changer for) dyailggll C&A day i Jliall Jurw (- Le clyjl aluiwgo o
cralblLa4 Lgilaiio gian (-4 sguall hdll alaicly (a Sustainable Fashion Industry, 2022
dalgsis ,Le 2017 ple Cilang Lapgaidalelg Lgio (alaill Jay dajdll g hall dalaiw Lioliy
Responsible) 140Vl New Balance cilaig daains dahd ¢ ullo 4 (o piblLgialg, C2CTM
Aiull e Blaall gai dp uh alg hay d Ayl gl wll (Leadership - New Balance, 2022
dugull H&M 2 0ig ,daaqiall d dlall ) 1agig gyl Alilawil A dig jiuilgul pigai dalelg
& dolaiwdl aii il alolall J gl o (Sustainability Reporting - H&M Group, 2021)
J2V aolaai ul o o 4iid Ldya gl Laano gl dyjlai dolle ol baf A ag d tad) alal ol
Lgijalio cuily Gl "ayilali* _ina; (Circulator) Lgsle cialblg ajqai dalel o baall o anill
alilan) glioll G| alido galgile clhll Y Lapgaialaall algall ey dalcl (laa ajadiy

cljll dclin Jala jygail
"eLyjUl 1t wo” dyllaa diagawll d ppall d Alaall ddlaill 4)ljg cLalil 2019 plall ,dg
plaiaVl aljg clyjVl dira Layil (e aliii Lflho Ljildclin glihg a Jgaill dhai cuils (il
Ul eLyjUl 939 taanall o 2ol jg gh a0 Jlaall G-d Gy b dlgha jadg glhall

&)ljg) juall aliil 6 d oadiall Jgall dijldo algl Jalpo -a JIji U lgwai clyjil dclin
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(2023 ,cLyjVl é iy - @ aladll
a9 dlelhdll graa 6 diwaglll Gloasllg dyihgll dclinll pighi () dagawll Gowig
g0, arwillg cLyjil gling ¢ deaii il d glgaill calelimll :Lging 12030 d4q) (G-1dni g oly 2l
clsall Jio aailll ayclinll dygill Guhig ., laall aLiidl g a)g dolaiwl crily (e j 4yl
dclinll y yghi o olipy 2030- & 4laall d,§)) alosll & 4illi d aflhllg el bl Cuijiilg , clihal

(2019 ,@1i wiaglll aloaallg @ tikgll
aligho Lgr andfg unlall giiall palic pal o cLjlldclin 4 aliiyl Alojliwo 3 aig
clj 2Vl Lgs 2 mdy La4 Lgalii] aly all aal wll gLl (,a lgolaai w g inalllgyi iy (il aLiiVl

(2019 . -iaapdl) Gjalll gullall d clim (¢ @ Lalall

Lgioello (52 0g . aiiall jalg allg Gla wll & cgaao Jiaidagall ol (2010) arlall catayg
G8all Gulwdll G Le gulallaclin aédagall aainig cllgiwall d1e ) dulig .yl G raail
A4 s, balg gainallg Jagallg diay illg iUl i J-io ,aljlg bVl 63g ag  puilall o tanil
il b g dolallg g Ul a0 aao pa i ol by sjU liuang 1344

a4q,gutlall a Goulal paic g ag, il éadl g rago iUl 440 alojliwall el Li ¢ og
ol :Jio aaliil -4 doasi wall dalall ga ayagll piaill g alaig aidhg - Le kbl
el il o0 d@aliao glg il el laag caa nllg

(2006) é_ciula d ilja Lgio ruiMall GLal dlywgh jl)jUl é_raal alwlall o aynall & gliig
didall ljjUl dagal pulaog il jub dgd jluial G Le eliy j)jUl dagal pulao g ag Lgailii Cuils
Jrwall aaig Jud il g dgd jlaial G-Le el guallall G Le

G0 (sl dpo iUl plaaiwl dale) ajiao pliai g erg Gl CLaaa -1 (2019) y-ivaapll @ uljag
dcginall o plaaiwl daley ablall iUl ggil Jadl of () cligig dolaiwl (g téai Jal
(FATTY ACD)ayiaall alaall gralidalay jijjll oligig g pinidallao  bayg piwdgul o

Lao g lloall pré jljjlls dijldo aiygho apdig.ailla o Gaill bl aa jhisl el ai
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Sl dpo plasiwlldaley alla il glg,apiaall plbrill dlela coyil

O-Le Lgea it wl aililaill oo Jlaill a Lild jljjl giini(Costa & Broega 2022)d.wlja cuajidlg
alaiiall pyghil ayanill jyaaill dagiog s plall alaiayl Guwl

g0 (yqLaill(Global Fashion Agenda) & akio aijanl all ydill ,a2jqlo ,Lc cliig

ainallg (aanall ddgguio dolaiwl gai Jgaill oL (Sustainable Apparel Coalition2019)
SHAl Laidll plki (G uhi oLi( Ellen MacArthur Foundation )a_ataio jipdi d 1ngi ¢Llaag
aclinll ajljgy aly wall aliludl ) ddla] aiull Le Blaallg ajlgall dolaiw) Jioll Jallga
oIl Gadl e dngawdl -a el il iUl aliiy gilao (sl agag paay diaaall agyillg
ainill plii paig iUl aliil (-a(FDM) alayil & isli d ajliall @ yidi cilyilols ailoi wl ()
dlgiaic (Gpaldpo anyinidalelg olill ciuwa aaliil J\a o Jaall daly LAL) pial aayl
agalloll dpwliall alliaVl g uhi JM A ¢ o lgi aiink aiaga o2 8lill ad,guilalldlia éjga
giiall alahil julid cllabg daaiall jl)jUl delasg duyghio gai (nniiall Glalil Gulidg
(Salnidllg ,—cluMlg - laall coilall a ghlyalg lyjUl aliil -a (FDM)aidi (G-uhi Jga
U—Le LgiMlaAog cLyjil dclim gbhd L4 (:SJ_ﬂDJl alnidll pl ki (G uhi (p hay ﬁl_l (09 ,Q_i__ll.!Jlg
dyigllaclinll pighi 3 oliys dla al Guaail dpanllg dhwgiall aliiall (Ggiuo

allill Vgl o éagl albiio (ailiig

S(FDM) alou Ul agisli aaulall didiy jljjUl alii] agilaof Lo -

S(FDM) alay Ul agitli anliall dgidiy aaaiall jljjil Ga (uaiiallg uaniiall alabille -

Sl calaal

dgaiunldl Ul aliil a(FDM) alayil dgidli dagliall dyidi caghagi 1

aloy Ul a giMi a oyl @ yidiy aaaiall jljjil —a ¢ aiiallg ransiall alalyl gulyd 2

(FDM)

51 02023 jrauya /a1445 lgMl (salaa ;3 aaall,3 alaall aranillg ¢yall diagauwll dlaall
Saudi Art and Design Journal Vol.3 NO.3 December (2023)



(-’_DLLLLL” GJ_”J_LE £I_.LLL| ﬁ_“ljm a_g_!l_b_" - “. ey PI . I gn_i . Ik - "g . s . " ClLaI_J'_.I.I
Al Ml dyalis (Qedlithiwl dwlja) gulall jijji aliil ,a (FOM) alayil

cLyjll d clin 6 dolai wl (Gdnil gljjil d clin a spilall alaiall pl ki G i 3
LgiMlahag

dayll agya

-4 (i illg eLyjVl o n1i) aaaiall alalyil gy dilna) d 1Va ald Ggpaaagi e
— dyaghgll delaall G uani — dyghall dagall (G rani) da o (FDM) didin éadiall aalaill
(la_iy\lg dolai wMl (G 1dai

(cLijll igu = punlall gilao wlanl) aiiall alalail g dyilaa] @lVa ala Ggpaaagi
Galaidll qilall = G laallg Gelayyl coilall) a0 (FDM) dyidiy 62 diall a3laill -a
(-idlg

diayll draal

i waglll Aloaallg dyihgll d clinll pighi 4 (spilall alniall G uhis jaliall
LgillaAog <Lyjll dclin glhd (g (FDM) slayll a4\l & ayliall & 1idi cd yhagiy

19219 ayagawll @ ypall d Alaall -a <LjUl d clin Jlao -6 aiidi cailbag Glaaiwl - e
L,Ja.o_ll ailil

daill drclinllaygill alyidi Guhiy dpanllg dhwgiall aliddiall pyghi o daaluwall
2030 d_4laall d1§yl diblgo

djpalll puMlall pilnog.d aniial | &_rayala Vi algall . doall o ilii o0 dalai wMl e
dsaga wll d yyoll & Alaall g eLyjll g g

dllhaall

(Aattitude) cilalail o

-0 dcgaao gl ala ggAgo gai alaiwlll alaai wlg G-5haYl aigill alaidl iy
JALA C1ighi Gill anallg G Ldall alaeiwl ¢ o alla :(cngl) (sl djgay alaivlg cilegagall

cilegiagall g ai ailaiwl atagi -Le Joani (- illg apall Lgs o -ill dailull cily 1alg Ll
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Ayl il daghall gl dajloall gl dddlgall dilaiwl aaa (jg4ig alaill ddlaiall cd élgallg
(1989 ,(g)-alg ah) Gulydll caa gylinb

(FDM: Fused Deposition Modeling) jgnioll ciwyill Gaaai o

phaill a iy aagd Jab afyawi aiy el Jad GLe Ll eliwlly Juio FDM diai pasiwi
dpgaiall aylall asariwildll Juiall dadh dagall G i dailhll gulp dlaiog Lgijja daja a
o willd Lla d niollaa a (CAD)aoni 23g ail Lédg clifl é nio (ga dclihll agl,lc
aowi ddh dcliblga oy dpo Jb -0 paijig djlirall ¢ dhll cla il Lag Lghas -hayg
dclihll ailyidi dijldo 14l d da g o aloill dpdi wiog ditiog d ili cilaiio aliil didillaaa
(Chakraborty & Chandra Biswas, 2019) (g2 Ul aLas Ul a i\l

(Garment Production Trims) jullall alii] dlojline e

giliol yog,ulall dclin (4 alalall 2Vl lgy ana]

Hook and) ¢duall kayy siillg ,(Snaps) wliallg (Button and Buttonholes) (sgly-allg iUl
dsinaall ugdill /atiaaall sqlpallg (Buckles) aujVlg (D-rings) "a" capall ailalag (Loop Tape
(2009 ,yqp-alg (gj)) (Zipper) adljiall alaglallg (Ties) déhyjllg (Eyelets and Grommmets)

il jLayl

Ol éayll 6 lgalasiwlg (FDM) alayl agilli dojlill dyidi; cayjail g

(Additive Manufacturing) aalayl grinill -«

Ul gli darh dalal adypny slayUl @ M aalai (i il alyiaill 0 d cgano ,-a
:J-io ddlayl gyinill dlylac praalaycajioo puls alhnallslaicl pig Lgaph ;o Yoy

(layered manufacturing) aldaihll nagio -

(rapid prototyping) daypull a&lgyl qalaill -

(rapid tooling) daaypudl cilgalll -

(solid freeform fabrication) ajall alall Jlawll grini -
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(direct writing) apiliall aliall -

(additive manufacturing) calaall grinill -

(Narayan, 2014) cla (1l Log (3D printing) alay Ul agi\li daylall -

laag- adih Ggaadinddlaliaie G Lc aaioi il grinill alylac il alialll aajoig
yan Gl -palgall- ja gl dr i Joai &y alagll Gl g dio -Le Jgaall —dra will qyw
apb aiplallalgall plasi wlLgia aiy -ill (apbally g rinill) daglaill d aphll gube (,ag
jaglldrwiagag g0 2y Vg g iiall guinil g hdll gl A dll gl coaill Gaph o< Lgio alabijll
< la glgLgua

(3DPrinting) alos Ul agilli dojltall o

aaga gl gl plaaiuly alg o cuwyi Guph e eVl puini Ll sla)ll a1illi d ailall oy of
paaiwiloLilleq ug lhall Ja il J aiby iaspal alalhl d idi sl gl eg gl da il gl
dlol il aja dll gl asiall po wll aila dj g Ul bk diyig ,a aleadl g uinill g o caalpio J4 i
(Narayan, 2014)

ailli & ailhll alyidi (gaa) :Lgil Ladlla e (d doaai wall (FOM) dyidi alialdl caf aig
3 1aiill g dcpug Lgl Juio U ptanid ya p dgig pgaiall uywyill 220k cd) aig aLall
d1iliashg )l dogldo Gla dudiag d gl ailai aliil (-4aug dugdll dyjlall g ilalll plaai wly
Go33i wall algall couway 2 4jig djlioo dg-d i Glag djtaio

LoVl adli dailhall o (gpal alyidi ol e Lage Gl éoadl -a (FDM) diai jLiial alig
Chakraborty & Chandra Biswas, 2019, Kim et al,, 2019, Perry,) cilwlja Lgijhs é4 ¢ aljtaal

Jadill  ,a dango ,ag (2018, Sanatgar et al,, 2019, Sun & Zhao, 2017, Uysal & Stubbs, 2019

:(:,_JI.LII
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ol alllage clivg adili dalhll aidi pladiul gai (uaiiallg graniiall lalyil
pllu alla dnabis (@l ATl dulja) guyMall jlyji alii] 4 (FDM) aloyyl

2 gall gkl g pracatl) alasioy

dthie eley @l iy dalia [ seezllEeyingly Sl of il i
Aol isa g z.ﬂs: e Al dalall Cus Lo Jowll (S : i
s aghisal) ) adgip sy

ABo) el jalf @ fas
o FDM A, sl = 3lall ~las
Lamaall Jloo| panll Y o Ju
Danit Peleg dalall

(caialyll alac)) (iall éagll lgiyuliog (FOM) ayidi ciljpaal (sl (1) Jauis

FOM alas¥l ayilli doiliall dyidy aidleg (G plall slaidyl (il

(Circular Economy) (pilall almial e

aLiall piai el 13 (,d Lay dallall aliaaill d alloal alsy illg & akilll 3 gig J-ac bl ga
iatanill -Le A7 Lgaraa salio dilli alg .aiglillg abildillg —aglgull gg-iill ¢laddg
a il 2 ja1ig ,0lhaT wl 244 algallg ailaiiall (_Le bilanllg éig lillg alyaill Le L aall
(Foundation Ellen Macarthur, 2021)d_tauhll

(Circular Economy in Fashion) cbijyl dclin ,a (pilall alaidyl e

«ilgy praa pcay plbi aer Lgia alaiioll pani piy dolaiwl il ddloo ddla plhiga
alayo allbly cllgiwiall gl gl Jainl daaaiall dall ljga Ayanill clpg pigaill dalc]
gilnall Lillig allai wlg piiall Al af a alay il Lgoadi (- ill aloaall Liilig 2 iiall plaat wl
d.aid ajlgab abilaill plaai wl algall daloi wil 111alg sptinill dalelg alaiiall pyghi JUa 0
(NINIMAKI, 2018) Lapgai alaall d oy il callila dayaa algo alii)

(Re-distributed Manufacturing) guinill gyjgi éale -«

dnla ,aayhiig saiaill dlalaidl pief il dlailyiwig dahillg Liaglgiaill ay agadall

djaya alaiio jagig dolaiwll ¢y ddnig ayygill ca lai JLdi dognypaallg g dgally (G loiyLaga
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(_)_DLLLLL" GJ_”J_LC ;;Li_u_l a_“ljm an'll_b_” - “. ey PI . I gaj . Ik - "g . s . " L:ll-al-n'-.l.l
pllir ailey il (@l aTuwl dulja) guyMall jlyji alii] 4 (FDM) aloyyl

(Turner et al,, 2019) Jrac Jaldanala
diaaiallg.anlg glas ,-a ghol gl geiaill dlilacg Jalpe groa ataiizail alisll agjaig
aijaillg (Marketing) (Giguillg (Distribution) g jgillg (Production) aliiVlg (Design) aranill
auiaill (,Lc 2 ainig,Jaall Lgia ¢ljliin of (-Aaig (Recycling) pigaill dalc] (,iag (Retailing)

Ayiwaghll aloaall lailg dolaiwl lyayilyiwlg
Lajido Liataldo L 33gai (i ang ,-ill (Sun & Zhao, 2017) & wljs g o (all &l (g aiyg
o-d dargo alasVl d i\l d ailhll d tidi plaai wl (DDM)dileall (:)_OI'IJJ| atinill gai Jgaill

oLl Ja il

el o gty psanat
a1 A48 da
L T R B LV
callall Cuuss pranal Bapas ol 5
g il € e 150
) b
& Vi

Sl g 3 ) gl Cunall ol it
Sl gl AN el 3 36
ALl gatl) A< Bale) AN deldall e 3 il

e Jeef il e
e il oLl
4230 ALl ol sk
KPR

alialdl aaayi -elyjil aclin -a alayll dgilli d ailhllg juiliall G adpll grinill  asalaall pagaill (2) J4d
(Sun & Zhao, 2017)

plaatul Lgolanlg lglla g jl)jVl jughig puani -bay (Glwll a3gaill Guhi JLa o

O-a dlalallalgall jlyialal ayiylas anlall aililhio couwa Jgaall Lgia ¢ljling daaill g ol

(FDM) aidiy alayVl ailli dojliall aya  aqii Jaall apal g aqo ol -algichh aig Lgiclin

pranill aiyg . Jlaall Ga dpalo dlole 24l gl jljjUl dclin 4 daniio gilno ] a2l 92

4319 419 /g1jgig 34T ¢p-lol @ alall g3 cLipiil claio (o Le Lialyidl eLis J5 g ulg

jai Ui 092 ptinill y 0 dpai wod dla - Jaail !(5)__:'1i d)o Lapgaidalc|glgelayi wl - hay
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ol alliage cliw auiMi doglall duidi plasiwl gai ¢aiiallg (uaniiall dlalyil
Al alle dyolis (@l ATl dulja) guyMall jlyji alii] 4 (FDM) aloyyl

Lélho ablal ] Jgaillg galailld Lagay

(FDM) &_yiaiy jljjUl aaii -a Gyl agiall qily G GLilaill angll 2 giall g il
alalail gulya ad,plaiwlll alln (lgi aiins Lginga oo 2 8lillalaoall aljliavl €y alg
agrall dan o (G-daill .da diall jljjUl gai ¢peaiiallg p1nnaiall

dayll agan

{ialo o (FDM) dyidais degihall jljjll le ayaidl

JiiLaailg alle dilio cila ,dgldll algallg, A\l ollg , laaill & ogldo G ila ¢ ial (PTEG)
daohill diolg Lgid gVl adlaill 0 asaoll (Guhi 4oy 433 aio lgdl ailjluiag Aadiio
Jgaill aal eV @ Lildg

dllio plaaiwyl diol , cliall alawll o J1aill 4 Lla,100% d1aglgu algo ¢yo ¢pilal (PLA)
i gl a2 6Lt g o Lghla ¢ Aayg .@a20i0 glgdl aljliag édullaa Jnlai hai, galaill

aaliso gyl algo L_gl gl

gino alp ity Lilano ayiialg.dopaall & 4ay(3D Art KSA) J_aoay jljjll 2alai ¢iadig
G2 guliypagpy dby duy arwill jiivog apall dyb woll guMall

,02022-2021 djiall JUa aduhill aleja )l Craig

Sl Gilgal

+hi d.gag o) alosll d4illi d ailhll & yidiy Lijalk 62 diall 2alaill daga diliwl -
A granaiall

{¢paiiall phi dgag (o) alou Ul aiMli dailhll dyidly adiall 3alaill gai alail ailiwl -

:adag Aol o (apall Gay 13 jhial gag dpnndll araall diell aglul lajlial ai

a4y (g_,l,_uJ_iJIq wwiMallg cL4j3J| Jlao L-d onAiall gugailldiua cleacl (03922c -
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(-’_DLLLLL” GJ_”J_LE £I_.LLL| ﬁ_“ljm a_n_!l_b_" - “. ey PI . I gn_i . Ik - "g . s . " JLaI-J'-.I.I
Al Ml dyalis (Qedlithiwl dwlja) gulall jijji aliil ,a (FOM) alayil

aslaill d pghio daga Jga pgilahil @ gjaal .dage wll @ yiall @ Alaall (g-idllg o tolaill
(FDM) alayVl @ yiMi é alll é 1idiy éaaiall

Jollall g ilao alaal (gaiiall) cLijll glindy (taanallg Jlacllalgy 038 3ac -
a3Laill gi a gilalyil a apaal &)laill &)ljgu (1digallg diaga il d ujall & Alaall cLijil cigug
(FDM) aLay Ul a 1iMli d@ aulall @ yidiy daa diall

dudy il duwlyall

dall Glgal pra mi :.\jgi

((ranaiall ki dgag o) alosll drili doilhll dyidiy Lalkh dadiall 23laill daga dilyiwl /1

olaiwlg,,llaallg . -drbagll 2Vl Ljalk L ddan dadiall galaill Cuils 13) Lo d dpao Lgaaa
dilbagilyiwl dac Guhiai .a__l__u.Li.Jlg cI__!jf\JI o-a tanaiall UJ__._I_.O.]J'.&IS” Hhidgag o glaiillg
daja UJ_ci 59l & !L:)_Lul.ﬂj_" dy bl gulido plaAi wilg LAVl el e Jla_1sMIg dolai wl
T | Jjglao 3 CiiarAig,d ddlgo

diljlie (5) giai a)aiig dyghall dagall (Guani -

aljlc (6) lgiai ajaiig arathgll dclasll Guaai -

aljlie (9) lgiai aJaiig Jlaii\lg dolaiwl (Gidai -

g1aa &uddag ,graniiall o arhaill dial e adyc a9y sginall Gan o (Gdaill alig
«ljlall ag-Agg q_|an.JI dctlinll dang .dlall jglao arudi (, lc d dalgally 100% drui Giljlioll
dulalldajall alsigys Lall aluill Jooloo & aid Cuilag Lgdudni alyall cdla all (sgirall bliijlg
daldiaiwl dgadl ay Agall Giall aall jglai gdijo alyi Joloo g ag (0.953) ulydall
dugd duaph @ allc 3gag -le JausLao 0.30 o juhl diago bluijll illolao aud gras delag
Lal &-dala piaf gulsdal glao gras gha A 409 adl] -oiis sl jgaallg djlue g5 ou
auldl Craag

(caiiall phi dgag o) aloy VUl dilli doglhall dyidiy daaiall aalaill gai alail dilyil /2
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ol alliage cliw auiMi doglall duidi plasiwl gai ¢aiiallg (uaniiall dlalyil
Al alle dyolis (@l ATl dulja) guyMall jlyji alii] 4 (FDM) aloyyl

Al Ul @il daall dyidiy dadiall aalaill ioanallg iiall Jidi G20 ddpao lgana
plaaiwl o aljluall elis 6 dolaiwl aliagilyiwl Guhi ai o gilaiio 6 Lganhi dilaolg
alalil dapaal djlic (16) Cridaig aaja GLel dauiy (algo o) cn i ulaall ayp Ayl ulyéo
cbjlldclio Judiwo GLe Laglg agiliiio (-0 Lgdukig alaill 44l dailhll d1idi g2 disal
‘()90 -0 Gliaig.diagaull 4

ljlee (10) Giaraig ollaallg Gelagdhailall - -

aillae (6) Criamig il (salaiayl qilall -

huugiall glag aniiall yo athailldial le adye 20y (sginall an o Gaill aig
Gaall G daia Ga,ayleg.99% a gulidall aljlic d oello (e yadlgall auwil (14l
cuilag ayilgill aijgn a aparldodaall alayidall eqd a pjli Lo elpa] adg dlaill ahiall
O-aay,gaije alid Joloo gag (0.930) yuliaall @ lall dajall Alsigys Lall ailuill Joloo d ayd
-0 J14l duago hliipyl alloloo a 16 pras Celag Lgailii §g-igllg din dlals atle alaicyl
A 09 aull Gaiiy Gall jgaallg §jluc J4 (o éagd dyaph d 8\le 3gag -Le JayLao 0.30
auwldl dang Lal adala piial gulidall aljlic groa gla

lajlyislg dall palai Audid Afili

aslaill dclyb /1

gaill aaley d Llall d gyl ¢ ilalll ¢ o (FOM)Atidi (6 L6laai wl 1 161l algall Lyl ai
anaiall pallgs Jaoll Jguug dalaill d Adiiog dikhyuo algo sl anii g dslu j1eg

dyilr alo16g,a1015g,al012 Glwlda; (Blender)anall agido polipy jlyjUl d24ai Cai
g 13 plaai wly, Tronxy-X3SA (o jLgas (FDM) didiy a aila plaai wl Lgichbh o ¢ iy
: - ,a.aliao slgo ,ilaig,alo 1.75 dalay

PLA NATUR BRONZ/PLA WHITE/ PLA BLACK/ PLA NATUR WOOD/ PLA NATUR
. ALUMINUM/ PLA TRANSPARENT/ PETG SOLID RED/ PETG SOLID YELLOW
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uﬂI_LLLL” GJ_”j_LC £I_.LLIJ &_.l.j_\ﬂ a_n_'ll_b_" - “. ey PI . I gnj . Ik - "g . s . " ClLaLJ'-.I.I
Al Ml dyalis (Qedlithiwl dwlja) gulall jijji aliil ,a (FOM) alayil

alialll pgai(Tronxy-X3SA )bl éagl a doatiuall dadkall (4) Jaud
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ol alllage clivg adili dalhll aidi pladiul gai (uaiiallg graniiall lalyil
pllu alla dnabis (@l ATl dulja) guyMall jlyji alii] 4 (FDM) aloyyl

=l
e .

aliall pgai -Gl dagll a (FDOM) duidiy agiall iUl o aalise Jladid (5) Jauds

alialdl pgai -l éndl a (FOM) dyiaiy agiall jijjUl o daliso Jladil (6) JAuds
dulanall aljbiaVl Guhi /2
U-bllg Jrwall cagp b uail (afaiig drunlall dahall ¢ o Lago Iz aaf jljjUl ¢f Lay

(siliasal aghyolil adail sl Gkl i eIl ulall dohallLgl apai il aaill
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ool alllare eliw A\l dailhll didi plaaiwl gai opaiiallg uanaiall dlalyil
Al A\ @l (@l aTuwl dulja) guyMall jlyji alii] 4 (FDM) aloyyl

dala aljluial aagi U ail éua Lgule p il qulidg aadiall iUl G Le (AATCO) glglillg apuil

Ue ( ASTM) alg_allg ciljlyiadl é vayoll daaall jLuial Léyl codin La4 il U_‘ug Jusy

2 4lill el iag jwallLgiogldog iyl dMla Sao ulydr dnly Gag.éoadl g dadiall il
diglhall dagall (sgiwallgidilho (52 og Lgaydig (FDM) auidis Lgaliilg Lgatani glas o
:aljliaVl CLiarig ddagi wall djage wll Ggull

(AATCC 61) Galall Jywall -

(AATCC132 ) calall Juwall -

(AATCC133-111) walall ,1c ool -

(ASTM D-5171) aanlgall ldih juall dogldo jhial -

Sl il

adaaall aljliayl ailii Vgl

rdgllill adliill Cuddng b alais aljliaJl daaiall ) jUl cjlial

—AATCC G1-3 e MATCC 615 e BATCC 132-3
AATCC 132-5 — AATCC 133-3 — W ATCC 133-5
o AATCC 150/135-7 o AATCC 150/ 135-5 o AATCC 150,/135-10

PLA WHITE

PETG SOLED RED PLA BLACK

PETG SOLED

YELLOW FLA NATUR BRONZ

PLA NATUR ALUMINUM " , LA NATUR WOOD

PLA TRANSP ARENT

aljlyai 10g 59 3 2oy AATCC ailjlinlg dalall gl aild ¢ daaMall argy (7) JAds
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ol alliage cliw auiMi doglall duidi plasiwl gai ¢aiiallg (uaniiall dlalyil
Al alle dyolis (@l ATl dulja) guyMall jlyji alii] 4 (FDM) aloyyl

Olilo aiiti il Yl 0

a0i9 aljliayl gran a6 (PLA NATUR ALUMINUMg PLA BLACK ) alo gl cilu
il d eino aagag aguwill g Ul aluil papg aljy4ill J4

apilall ayalllac .l aill Ja aayg aljliavl g -a (PLA WHIT) @alo ggl alyi
Al 4y galall Jywall 4

ljly4ill g raa 2oy Jdlg,40° dlya daja aic(PLA TRANSPARENT)dalo g ailui
gran a0y, lelg 65°djlia daja aic aljluiall a salogll gulidall adaja 45 cula i Laiy
dals dulja go ailiill ada (Gaiig.J-dl djlya alaju guillall dlios 2 mif 4§ ¢ og aljly Al
Laglan ceaaj aala il by wilill ,ilgll dautug daalll ,-d cdida gligi Jgaa -a (2006)
wdhiillg plaat wil ay i6 g o

J-dlg,40° Gjlya a2 aic (PETGSOLID REDgPETG SOLID YELLOW ) (ialo g cilui
ranil gl Jaw ellas alylp4i 3/5 a0y calall Jpwall 6 4.5 cuda s Laiy oyl 4ill g oy 2oy
3/5 a0y Al jlial Gadaja 45 paall ggll Jawlaiy,aljlyais 2oy Al jLial adan 45
-l ajlpa alajay gulall agliog aaiy A g-og ,aljlpai 5 2 71" dajas salall Jrwallg ol ly 4
Joanla il galiil grdalo (Lo cdlaall gl daphl ella papg yanlll gg il anlag
Jyalldieino daga wun

-yl dilja o ilii 6 ela Lo G-algs (PLA NATUR BRONZ ) éalo (,a (jgLll piai
alahially dagagall ailygldllg Alaall g o Lglelail :ulaill (o dcgimall jljjul yili o0 (2019)
Jaw & dha Lagah 16y ilillg ag1ialVl ¢ o G cginall jljjil -a adllyg b da dgclinall
j18i - ndls alaa 4g.,aljly 6759 3 20y calall Jywall g Galogll qulyaall 6 da2ja 45
g all of Gl pap adg.,40°daja aic salall Jywall a dpdlall apall ly4ill 2oy gl g
Lidi L Crulg ap il elyiby (Igr éalo g o g laall gulaill dalpy 0 d cgino

Juial Gadaja 2 adaw éa (PLA NATUR WOOD)aalo (a alui claja Jdl Gelag o
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(-’_DLLLLL” GJ_”J_LE £I_.LLL| ﬁ_“ljm a_n_!l_b_" - “. ey PI . I gn_i . Ik - "g . s . " JLaI-J'-.I.I
Al Ml dyalis (Qedlithiwl dwlja) gulall jijji aliil ,a (FOM) alayil

3/52 171" a2 ic (Galall Jrwoll , adalaja4g.daljly 5710 201 40" &)jlp 22 ic (Galall Jrwall
clgallg phall cahloo po cdall iy plasiwl anif U (2006) aals ailii po (Gaiig a4
i 5 20y calall Jywall a d 45 calawg g dlioll calall ca ghiilly a nijg d gl
dhglaall aagdall codiall ajladi ) elda g apg aljly i 3/5 a0y Al il -adaja 459
dulja g o (§aiig dllall &jlpall ailajag dahiall algall pilii il 2wl eliiby g éalo go
U-allg calall ca hiill aldae 2 ey i dpdell Ul i ad adl () gl il (2006) dagla
alall G le
( ASTM D 5171)aanlgall i jlyjill juuall d ogldo jlial ilaill algall gyan cijlial Laiy
Q0 ia dytaall dwaall spadl gaaall J\a oo cllag,jgub sl o jijjUl doM i cipgiag
dy-0 10000 /60 /100 (,-in (SEM)didiy ahdall Gakwll yghall spgarall aaall ,-ag .dlyo
Lgilgll calialy puall d ogldo Lgaraa doadiuiall algall of ailialdl alai i ,(Grw Lao
o1 Lo agliidjlpa alajag dplall cagpall o guilall ajliallg Jrwall gy J-daiig Lgclgilg
aligall 5y gaall pignill darngo (Alsiyami & Salem 2022 ) d.wlja aiablLolaag,60° (,-iag 40°
Jrwall énlh dlaao alylaial apal ddlw alwljs A agi Vg wAll @ oglédo jlisl 2oy dadiall

Jlaalllaa a éoay Jglaaf G lilly (FOM) didiy 6 dio galai (L, Alig

doull (agyd o (Ganill Lili

ganiiall alalil Gy dilanl @ 1a ala Ggpd 2agi* adl (_Le Jglll gayall A /1
8392/l §1871) &ua (0 (FDM) duidiy 63 aiall aalaill ,-a (aruwillg Lyl Jlao) guaualsll
(L4 13Vlg dolai wl (G ydni — & raitagll dcldaall G udni — djghral

Al aige guypaill diya clac oo ¢ nnaiall JIguw o, Jgll gapall dan ¢ o G-anillg

(FDM) ayidiy adiall adlaill ,-a daypghrall Gagall Gudni(gao Jga lAiniio 39 padac alig
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ol alllage clivg adili dalhll aidi pladiul gai (uaiiallg graniiall lalyil
Al A\l @yl (@l ATl dulja) guyMall jlyji alii] 4 (FDM) aloyyl

oAl gaill G Le aliill celag

(ayghall aagall Gudni) Cua (o FOM duidin dagiall palaill anai (1) Jgaa

- alalyiyl | %dwwill | iyl | bawgiall o ,
abbiwVl) | @aypall | ool | a4l
1 dady (Galgo 97.9 0.307 4.90 daa0io plaalg Jladls cradi 1
2 | @iy Galgo 97.4 0.409 4.87 daa0io dyigl Aljliay Gaaj 2
3| daudy Galgo 94.4 0.560 472 | aglhall dadagll culii aalivoe algay Gagi |3
5 | aauiy galgo 91.8 0.751 459 wglhall i aalise (uollay GAdi 4
4 dauin (Gdlgo 93.8 0.655 4.69 sghall A Gaaiall qilaill ploll Jaddll 5
duin Galgo 95.1 0536 475 plall hugiall

G1a1i) Jgll jgaall (prmniiall @laiwl dajal plall hwgiall dagd of (1) Jgaa (-0 aAig

alai wl aia Jaldy Lo gag,(0.536) ajad (§jluao cdlpaily ,4.75 gai caly a6 (aypghrall Gagall
(4.90 (1 4.59) yu Lo hugiall dasd Ceaglyi & v uilaall ap Ayl yulido (-6 "Gaudy (G-dlgo”
- (FOM) éidiy 6adiall aalaill (sgiuo ¢la éiadl dire alyal ;0 95.1% p i dgag o ail ;s

NMLaaio" dyyghiall dGagall (Gudni

(ararbagll dclaall (Guéni) fun o (FDM) dauidiy dadiall adlaill andi(2) Jgaa

alaliul %arwill | calpidl | kwgiall
avipll , 4Ll e
ablaiwl) dnyall | (gjhaall aaall
5 | @éauiu galgo 93.4 0.530 4.67 Jpaiall Juwall Aldac Jaaii 1
1 daudy (Galgo 95.8 0.409 4.79 A g alahiall Janii 2
3 | @éauiu galgo 954 0.485 477 40° &)l Lia Janii 3
1 :
daudu (Galgo 95.8 0.409 4.79 gwMall gle algala plaaiwMl dlild 4
Jao
4 | dauiy gdlgo 94.8 0.498 4.74 dylle dn\lng dgd Lgl 5
6 dauin (Galgo 92.4 0.673 4.62 dalisall alolall go cuwliiy (wlid ojg dila 6
daudy galgo | 946 0.501 4.73 plall hugiall

Jas il jgaall pinnsiall @laiwl dajal plall bhgiall d ayd ol (2) Jgaa (o arnig
aid Jld Lo g ag.(0.501) aja 6 (§jluao cdlpaily,4.73 gai Craly 2 (@ raghgll el aall (G 1aai)
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ool alllare eliw A\l dailhll didi plaaiwl gai opaiiallg uanaiall dlalyil
Al A\ @l (@l aTuwl dulja) guyMall jlyji alii] 4 (FDM) aloyyl

4.62) 1 Lo hwgiall Gard Gaghi éon o ularll Gy byl gulido (-6 "aaudy (G dlga" @bhiwl
dyiais aadiall aalaill (sgiuo gla cradl dire alpdl ;0 94.6% b dgag oo ail :sl (479 ]

(ilg aohaiuwl G.a3) s o (FOM) duian aadial p3laill pudi (3) Jgaa

claluidl | %awwill | calpidl | bugiall
aibilaiw V) dapall | (gjlaall axyall

6 dauin (Galgo 9238 0.668 4.64 Glall algal (i Gl gani 1

5 daudy (Gdlgo 93.4 0.621 4.67 GHall cilgal aianiwo arolai Gl (§a§i 2
4 dauiy (galgo 94.8 0.549 4.74 Glall algaV dphiso cailthg jagi 3
7 daudy (Gdlgo 92.8 0.778 4.64 dadiall glall algal prini pltri jiai 4
9 dauiu (galgo 88.8 0.912 4.44 aalbo jie dalaidl 5

8 | daudy Gdlgo 91.8 0.751 459 iy aiol 6

2 dauy (Gdlgo 95.8 0.469 4.79 Slall grinilllao G 7

dauiy (galgo 95.8 0.469 4.79 Glall clgaV aglan dolaiwl (Génai 8

1 daudy (Galgo 97.0 0.432 485 \Ldinio (Glall clgal guini adlaj paf 9

dauis Galgo 937 0.628 4.68 plall hugiall

Jas cllill jgaall mniall alaiwl dajal ploll khwgiall d aa ¢ (3) Jgaa 0 aaiig
aia Jldylo gag.(0.628)ajad sjlina calpaili4.68 gaicralyad (jlaiyllg dolaiwl (g 1)

4.44) 3 ulo hugiall d 04d Cuaglyi duaa !L:)_ujl.ﬂj_” aphl gulido -4 "da iy Gdlgo" alai wl
didis aadiall aalaill sgiuwo ¢la dadldire alpdl ¢ 0 93.7% ki d gag (o ail :sl (4.85 ]
MLaaipe" jla i1\Ig dolaiw\l (Gudni i, (FDM)

(FDM) éuidis dagiall aslaill gai (unnaiall alalail plall alhidl (4) Jgaa

albiwy) alabidl) | daapdll %aill | (gjleall célpidl | aayall hugiall Jgaall

daudu (Galgo 95.1 0.536 4.75 dyghall dagall (Guani

iy (Gdlgo 94.6 0.501 473 ducrbagll Gelabll (Gudini

iy Galgo 937 0.628 468 dolaiwg Jlais\l Gudni

dauin (Galgo 94.5 0.555 472 olall hugiall
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ol alliage cliw auiMi doglall duidi plasiwl gai ¢aiiallg (uaniiall dlalyil
Al alle dyolis (@l ATl dulja) guyMall jlyji alii] 4 (FDM) aloyyl

oraniiall dlyiwl aajal (Glawgiall huugio) 1Al hwgialldaga o (4) Jgaa o aai)
JldsLo gag (0.555) (5 jliaa dlpaily (4.72) gai cralya dlao @iMill yulidall jglaay G loiylaga
94.5% | hi d g2g (0 ail :gl daldill G wlaall cap &yl qulido (6 "8y G dlgo” dilaiwl d ia
(G1a2i -4 (FOM) alay Ul aiMli d ailiall & ridiy dadiall 23laill (5giuio la éradldige alpdl o
"LAaipd" (§Giuo juiof dolaiwlg,jlailg diaagll delaallg dygbiall dGagall o J4
Al dugia dlpaio a Léylg . oaphll gyjgill guiy U dadlaa 6 alpgaiall gyjgi oV I kig
L8 raniiall gy (§pall ala i) daalgll aigoll Chi-square (214) guyi sla JLiial plaai il
G-9l90 i€ (§-2lgo it Lo (Il (Glgo «(Gblgo aaiyy G-dlgo) daliall iliall Lidg o gl
Jjuial Guhi ai.apall éan (Gao o (Gaaillg.yulidall jglao aljlec o Gjluc Jat (daqdu

Al &Ml Gulidall jglao o jgao (4 (Sgiuto (,-Le 214

ayrghiall dagall (Gudai jgao (,a djlee Jb alial ldag unaiiall alalail g Grall alyal 214 dayd (5) Jgaa
alvall ggiuo* dagall alaja | 2ls dayd ajlall

0.000 1 24.64 daa0ia plaalg Jladdly craal 1

0.000 2 56.00 daanio duigl diljliay Gadi 2

0.000 2 3431 diglihall dagagll cuwlii dalioe algay cradi 3

0.000 3 47.46 aglhall i dalise GuoMay GAdi 4

0.000 3 58.54 Jghall 2 dadiall aalaill plall JAuddl 5

*0.05 dygino (5giuio aic JIa

dyghall Gagall jgao aljlual test Chi-square X2 2l4 g yyi Slb dad Ui 11 (5) Jg22 40
d1gino (Sgiwo 2ic &l Lgdiar (,-aq,58.54 ,47.46 ,34.31,56.00 ,24.64 ,igill ,Lc Craliaag
¢ o aniiall alalail g agilan] @ 1Va ala (Ggpd agag (-Le Jaylao 0.05 o Jdl

(FDM) ésidiy 6adioll a3laill dyghiall dagall (Gdai jgao G-dai
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ool alllare elivw
;SJLLu a\la ayalds

&“l-.'l.m &_D_'IIJ:L" - “. ey PI . I g_nj . L .... "g . s . " L:ll-al-a'-.l.l
(@l aTuwl dulja) guyMall jlyji alii] 4 (FDM) aloyyl

araghgll delabll (Gudai jgao ya djlic Jb alial ldag (rnniiall clalyil ¢ Gpall @yal 214 dagé (6) Jgaa

alvall 5giwo* agall alaja 214 dayd ajlall
0.000 2 26.46 jpaiall Juwall dlilac Janii 1
0.000 1 13.56 AL g dlakiall Jaaii 2
0.000 2 38.77 40° Gjlja Lia Jaaii 3
0.000 1 13.56 wwllall Gle cilgals plariwll abld 4
0.000 2 35.23 aule a\lng dga lg! 5
0.000 2 26.31 dalitall alolall go culiis (wlia jjg aila 6
*0.05 dygino (5giuo aic JIa

draihgll delaall jgao aljlal test Chi-square X~2 214 g uyi sls dad o 221 (6) Jgaa ;o

(Sgiwn aic @lialgaiad (,-ag,26.31,35.23 ,13.56 ,38.56 ,13.56 ,26.46 ,igill e cralyad
0 il alalail ¢y ddlan] @alva ala (Ggpa agag (e JaiLao 10.05 (o Jdl dygino

dolai wl (§1dai jg a0 -4 djlic Jb alial Laag nnaiall alalil o u (gpall a 1Jal 214 d agd (7) Jgaa

Jlain\ig
alVall ggimwo* | ayallalays | 215 doya &Ll
0.000 3 49.92 Glall cilgal o ] gaai 1
0.000 2 30.15 @Glall cilgall dianiuwo arolai ] (§2§i 2
0.000 2 38.00 @Glall algaV dphito cailthg jagi 3
0.000 3 57.51 adhll (glall algal prini plia jiai 4
0.000 3 3433 aalho pe aplaidl 5
0.000 3 47.46 iy didl 6
0.000 2 4261 SHlall prinilllao Gani 7
0.000 2 42.61 lall algal ddlas dolaiwl Gdni 8
0.000 2 51.23 Midiwo (Glall clgal prini daldi pai 9
*0.05 édugino (§giwo aic Jla
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ol alliage cliw auiMi doglall duidi plasiwl gai ¢aiiallg (uaniiall dlalyil
Al alle dyolis (@l ATl dulja) guyMall jlyji alii] 4 (FDM) aloyyl

4 ipVlg dolaiwl jgao aljliol test Chi-square X~2 214 guyi sla dayd ¢l 221 (7) Jgaa o
dlla Lgotaa L-29g /51.23 ,42.61,42.61,47.46 ,34.33 ,75.51,38.00 ,30.15 ,49.92 QJIq.‘iJI uledaliag
alahil o u diilna) alya ald Ggpa agag e JayLao 0.05 ;o Jdl digino (Ggiuo aic
FDM diidiy aa aiall palaill jla i\lg dolai w\l (G 1dni jg a0 (G dai éin o nnaiall
yuai ) aley Ul aidi dailhll pae (gadruw ail a6 (Sun & Zhao, 2017) éwlja o ilii g o (§-aiig
ajranig paiiliall ol gyinill -Le alaicll d pallall clyjil ayjgi alwlo -6 (5)gg ()22
dlilgh daanill g ol cililaolg ,—aranill y hailly

dudlan] alya als (Ggpa aagi” GLe yaiy sall JoUl gapall dan Jgud i Grw Lo JUa o
dailhll ayidiy aadaiall aalaill 6 (awillg clyjil Jlao) ¢uanlall ¢ nasiall alalyil o
G4dai — drakagll delabll (Gdni — d yghrall dagall (Gdai) &ia o (FDM) alayll a4l
"(jlaiz Vg dolaiwl

L apall qilii /2

alanl) g aiiall alalail ¢ u d yilna) & 1Ja ala Ggpa 2 agi* il e lill gy all oy
— laallg Gelagl cuilall) éua oo (FDM) agidiy daaiall aslaill -a (elyjll gy - gilaal
" allg Galaiall cuilall

L-aanog guillall gilas ulaal o g aiiall Jigw i, -l apall daa o (G-aaillg
gai pgilalail Jga Liiio 38 pasac plg il dite dpuanllg dhwgioll gylitall alaal dyjul
oAl gaill L piliill cielag (FDM) ayidiy a2 qinll 2alaill

Ullaallg eludlh ailall aghlyal (sa0g (paiiall @biwl dajal ploll huugiall (8) Jgaa

alalaivl %arwill | alpivl | hwgiall

duipll , dhall P
allaial) dayall | (sjuaall [ aapall

Lle Blaall Jal o ilaiio yghi draal

1 dauin (Galgo 95 0.669 4.76 1
laajai
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ool alllare eliw A\l dailhll didi plaaiwl gai opaiiallg uanaiall dlalyil
Al A\ @l (@l aTuwl dulja) guyMall jlyji alii] 4 (FDM) aloyyl

JAa o iy dolaiwoe Giliio Jaal Lo ul

6 daain (dgal 89 0.645 4.45
Hoa9e atyaall cilgiaill

dcling anlall Glall clgal (4 15ga aaall gyl

; a1ty Galgo 88 0.552 4.42 Lyl

Jlo 4 aloy Ul agiVli daylhll dgidiy g\l gsal

10 34 78 0.981 3.89 )
oo lyjUl dclin

o dloyll ailli dajlhll dridi Gui 4 e ji

9 iy (gl 87 0.633 4.37 .
! gaigo il slall Glgal Avaii

ALdii 4 AoVl dgiMli angliall driai Gubi agl

4 iy (gal 89 0.687 4.47

_ adlas adla) aloyll ddli dailiall aiai (Génf
8 dauin (galgo 88 0.722 4.42 o 7
Lilaiial

_ Jlaigy aloy Ul agi\li dojlhll dyidi (,iodai
3 dady (Gdlgo 91 0.645 455 -
duaa prolni

lg) alrrall Alaiiall Gillac dyail guanil

5| dauiu gal 89 0.725 4.47 o
i Gdlgo aloy Ul agiMli dojliall dyidi

6 jga Lg! alay Ul dxiMli dauliall auni of pdgil

dnuiy Galgo | 88 % 0.669 4.42 plall hugiall

2 dauin (Galgo 91 0.602 455 10

cuilall a galjal (5209 ¢aiiall dlaiwl &2 jal plall huwgiall d ayd ¢ (8) Jgaa (o aaiig

dlaiw)l dia Jald) Lo g ag (0.669) ajad ()liao dlpails,4.42 gai g lya &, llaallg Gclaul

(4.76 (] 3.89) u Lo hwgiall dad cuaglyi éon rwlaall ap byl yulido (-6 "Gaqdy (G-dlgo”

didiy dadiall aalaill gai p gilalil (Ggiue Gla éradl dire alyal ¢ o0 88% trid gag oo adl ;g
"Ladipe" (llaallg Gclagyl cilall G 1éai g (FDM)

Linllg galniavl ailall agalja) saog guaiiall ddaiwl dajal plall hugiall (9) Jgaa

alaliyl | %duwill | calpivl | huwgiall

gl , ajlial p
albiwyl) | daagall | gjlmall | a2l

asliilg glall cilgal aaiig aaai abila gl 2l
5 dadiiy (Galgo 87 0.786 437 ayha Jraall alh i aalg glao ,a 1
aalnidlg dpwalii
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ool alllare elivw
;iJLm a\la dyalds

(.j-.l._:l.m a_n_.ll_b_" - “. ) PI . I gJ-.I . s '... "g . L . " Jl_al_n._'jl
(@l ATl dulja) guyMall jlyji alii] 4 (FDM) aloyyl

2 dauin (Galgo

89

0.725

4.47

2gud yo aloy Yl adi\li doylhll dyidi oinlai
alpiwllg panill

6 dauin (Galgo

86

0.809

4.32

s, Qliiyl aloyl ayivli doylill ayici iiboi
abiiall pblyi o 3all o bkl

3 dauir (Galgo

88

0.642

4.42

sag plall algall alay il ailli aaliall glini

(Hg4il grinillg aranill Jlao 4 dlpall
(SHh drclin alunnga.

4 dauin (Galgo

88

0.758

4.42

olaall yuai 4 ghdll pgai dale| iiboy
cadlaill (Aaal

1 dauiy (Galgo

89

0.603

4.47

aiyll L Le Bilanllg aolaiwl,

dauin (Galgo

88 %

0.744

4.40

plall hugiall

cuilall pghljal (5209 aiioll @laiwl dajal plall hwgiall daid ol (9) Jgaa oo aaig
aihiw\ldia Juldy Lo gag.(0.744) ajad (§jluao cdlpaily 4.40 gai g Ly 2 -iullg (salaidll
(4.47 (11 432) 0 Lo huwgiall @agd Cuaglyi dun o ulall apayl gulydo (-6 "Gy Gdlgo”
duiaisdaaiall 33laill gai agilalyil (sgiue Gla ciadldie alydl ¢ 0 88% i d gag (o ail ;]
MLaaipa" (:,_i._[_gJIg (:gaLa.'LdAJI cuilall (Grdni o (FDM)

(FDM) ayidis aaaiall a3laill gai ¢paiiall alalyiV ploll alyiVl (10) Jg2a

ilalyiyl
alibiwl)

d13pall % il

s laaall il

2244l hugiall

Jgaall

daudyy (Gdlgo

88 %

0.669

4.42

laallg elal cuiladl ellya)

dauiy (Gdlgo

88 %

0.744

4.40

Ginlg (salmiaul cilall lljaf

daudy (Gdlgo

88 %

0.706

4.41

Llall huugiall

oaiiall dlaiwl dajal (Glhwgiall khwgio) 14l hwgiall d agé ol (10) Jgaa o aai)

dia Juldy Lo g ag.,(0.706) s jliao dlpaily (4.41) gai cralyad gulidall aljliay (G loiy Laya
(-0 88% J ki & gag (o ail gl dalaill wlaall cap Ayl Gulydo (-6 "aa iy G dlgo” dilaiwl
-0 aloyVl & yilli & ajlhll & idis aa aiall aalaill gai o gilalyil (sgiuio gla cradl digc aly dl
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uﬂI_LLLL” GJ_”j_LC £I_.LLIJ &_.l.j_\ﬂ ﬁ_g_'ll_b_" - “. ey PI . I g_n_i . Ik - "q . s . " ClLaLJ'-.I.I
Al Ml dyalis (Qedlithiwl dwlja) gulall jijji aliil ,a (FOM) alayil

djlic Jb (Sgiuro (e 218 gy (sls jLuial G i ilill Ay all dan Gao o Gnillg
:Lili A Ago galabs,gulidall crilga (40

Ullaallg el il elljal Ga ajlie Jb alial ldag cuaiiall clalail gy Gpall dlyal 214 dagd (17) Jgao

alvall ggiwo* | dgallalaa | 206 dayd ajleall

0.001 1 10.53 laajai le Blaall Jal o ilaiio pghi draal (.l 1
algidill JuA o iy dolaiwo ilaiio Joal ol
diganll

0.002 2 12.05

0.000 2 16.47 clijVl dclimy anlall Glall ailgal (a L6ga auaall gilil 3

dclin Jlao 4 alog Ul agiMi doglall dyidiy g\l tsal

0.001 4 19.37 .
clj

Agaii (6 alog Ul agilli dojliall aidi Guai G4
Lilaiial (Glal 'Idlgai
Cllabo ayaii 6 slo Yl aulli okl 6idi Gl

0.004 2 11.10

0.002 2 12.84

0.006 2 10.16 Lilaiial ddlaa dalal aloy Ul ad\li doglhll dyidi (Géai 7

0.000 2 17.74 4213 arolai jlaisV alosUl @i\l dailhll didi (indai | 8

anilhll dridilgl calraall Glyiiall GilMac dyil | wanil

0.001 2 13.63 o
Alay Ul agivli

(8 114 jga lgl aloyVl dyilli dailhll arni of gagil
asngaudll <lyjll dclin Judino

88 % 0.669 4.42 plall huugiall

0.000 2 17.42

0.05 diginon (5giwo aic JIa * plall hugiall

Ol cuilall elljal aljlial test Chi-square X~2 214 g uyi (Slb daud ol 221 (1) Jgaa o

(-89 ,17.42 13.63 ,17.74 ,10.16 ,12.84 ,11.1,19.37 ,16.47 12.05 ,10.53 ,ligill (, Le Cralyad (,llaallg
d1ilaa] & 1Wa a3 Ggp-a 2g2g L-Le Jay Lo 10.05 o J-dl dgino (Sgiuo aic & o Lgatas
wilall alaudy aghljal (520 & o (FDM) dyidin aadiall aalaill gai o niiall alalil ¢ u
alaiio el (algiwall ¢ 4ayail  a(Perry, 2018) d wlj g o Gaiig - llaallg G clal

Anlall o gilaliial & wlil Lgoighi pbaslab g ape lghlioy Vd nmniao daya
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ol alliage cliw auiMi doglall duidi plasiwl gai ¢aiiallg (uaniiall dlalyil
Al alle dyolis (@l ATl dulja) guyMall jlyji alii] 4 (FDM) aloyyl

Girlg salmiavl wiladl ellja) Ga ajlie J4 alial ldag cuaiiall clalail ¢y (Gpall alyal 216 dagd (12) Jgaa

alvall (gqiuo* anall alaga 2l5 dayd éjLall

olao L aaliilg Glall clgal aaiig arani ahls ol 2ol
dnlnidlg duwalii dp4a Jeaall alkh cuna aalg

0.000 3 23.68

panill agié ;o aloy Ul dyiMli dailhll dridi i nlaj
alpiw\lg
adhll G aliiyl alogVl @M dogliall dyidi i Laj
alaiiall phlyi o 23l o
o8 alpall aaig plall algall loyyl dyilli dajlill aliai
b dclin aluwda (ugail auinillg atanill Jho

gadal glaall Gudi 4 ghdll pgai dale] iihay
calail

0.001 2 13.63

0.000 3 20.53

0.003 2 11.42

0.000 3 27.26

aolaiwl Guhi ,a aloy VI aili dogliall dyidi ek
dindl e Alaallg

0.001 2 14.10

0.05 diginon (5giwo aic Jla * plall huugiall

Sakaiall cilall elya] ¢l jluol test Chi-square X2 214 g uyi slb dagd ol 221 (12) Jgaa o
(Sgiwoaic @llalgatas (- ag,14.10,27.26 ,11.42,20.53 ,13.63 ,23.68 (, llgill (, Le Cialyad , lullg
gai oniiall alalil oy dilaa] d 1Va ala Ggpd agag Le Jaylao 0.05 ;o J-dl digino
laa Gaig. il salaiavl cilall sloyy a ghljaf (520 ¢y 0 FOM ayidiy aadiall aalaill
@olaiwo aloll dyilli dcgihall ulall of diall abila cuils ¢ (Perry, 2018) duwljy g o
O-Le ¢pald galgi wall gghsLoaic aliil dalai galadil wila (I alilai yamia o G daig
Jjall Lgiclih
duilnal ala ala (§gpa aagi* G le gaiy Gall GHlill yayall dan Jgud o Grwlo JAA o
éua o (FDM) didiy aadiall aalaill (-6 (elyjil gy - gilaall alanl) oaiioll alalyil ¢y
" illg Galaial cuilall = (laallg Gelaydl cuilal)
aailhll didi jljjUl aliil duilao] Lo) (-Le gais (sadl JgUl Jgluill ¢ &bVl ¢y -bol 26
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(-’_DLLLLL” GJ_”J_LE £I_.LLL| ﬁ_“ljm a_n_!l_b_" - “. ey PI . I gn_i . Ik - "g . s . " JLaI-J'-.I.I
Al Ml dyalis (Qedlithiwl dwlja) gulall jijji aliil ,a (FOM) alayil

wuwlall alayhi pladi wl Ul daaai olzay adghill @wlall JAa ¢ oS(FDM) alas Ul @i
owillall gino p1iaa(AATCO) alanlgo crwn Lajliislg (FDOM) dyidis Lgichih a§,(BLENDER)
dcgrhall Ul coigilg daar g willg guaMall powd Gulipagyiv p1itog apall dyh wall
Crai cllag jljjil dclin a(PLA/PETG) doasiwall algall d10\ln ¢llahg darkagll Lgielas
aloy Ul dgiMli doilhll didig ,jdilall o-0dpl guinill ,a (Sun & Zhao, 2017) d&wlja ¢ ayla Ml
dagalldudlpas g loiylaia aiiall delab (,le dluwlja agag pace Gy b3 (il
-8 gaiiallg ganiiall alalyil Lo) Gl (aiy gadl Gl Jglwill e dilayl ¢ 4olg
Jud] aai abilull G ilaa Ml Jill g ilii o S(FOM) Loyl d 1iMli d ailiall & yidis daaiall jljl
g raanallg clijll igug gilaall alanl ¢ o aiiall ellasg ¢ uaialall o Gunnaiall
dolaiwl gai Jgaill e p gidalgog Juaall (il ciun Ul alii] -6 (FDM) dyidi plaai wil
dldalall elyiir ggalgiwall fara & (Perry, 2018) duiljs polaa Gaig pgilaiio -6 jyaillg

Laaraii o 4aug dalai Jdl Lgil ala/Ul aili aailill didis d cqgimall (uaall &iljlguiblg

wlhll

alidiio Jala jlyjUl aliil a6 (FOM) didi (Guhi dyilao] (L agalill -4y (Grwlo Jia o
dclin -a Gpilall g yinill gai Jgaillg dagawll d pyall d Slaall donllg dh wgiall dlyjil
alaaall aljlyiadl ailii (Le eliy el Iag Lgillahog clyjil dcling aLiil gld o cjab jljjul
d&ynga wll Jalh gilno agag pa c Il ddlal,aiiallg ptansiall alalyil alili wl 2 liig
ahugiall Shitiall sgiue Gle Glaall wlhll dyhail Sl ailii G adai cagiu Ul aliiy
Gp1anllg

aluagill

gl aliidl SLS (Jio dalivall slayUl @Ml dalhall alyidi G-Le dnpai alwlp ey

dalaiayl a alaillg dagall éga o Gl éoadl p o 63 aiall galaill o ilii aijldog

Vg.ng dblg dojallg aloleall Jio clyjill dclin (a pal alojli wio gLiil d i
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Com/16/153004
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olgla daoly djgaitio yi¢ piwalo

dclin aadljiall alayall (2009). .2 aal el e, jlaill, &1 010 Lgo Lo .athlllare ¢ wgu )
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ol

aljloyl dlga 6 dya wall guiMlall aliif cilojliwal d 4l @ 1id dwlj (2010).20112030,,2ulall
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http:/search.mandumah.com/Record/70963 .141-117
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Abstract
The research aims to build a training program
using “six thinking hats”. The effectiveness of
the training program was measured using the
following: student collection of the informa-
tion contained therein, skill performance and
development, and student attitude toward the
training program.

The research uses the semi-experimental
approach, which relies on the design of one
experimental group to identify the effect of
the independent variable (the training program
using the six thinking hats) on the dependent
variable (student collection of information, skill
performance, and student attitude). Using the
analytical descriptive approach, tools were
formed, the research from the training pro-
gram, the achievement test, the skill perfor-
mance test, and the trend measure.

The results revealed that there were statisti-
cally significant differences at the level of 0.01
between the mean score of the students in the
experimental group and students in both the
pre and post application of each. For both the
achievement test and the skill performance
test, the research included trend measure for
the training program, post application.
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dolejole aldiall (gal Jlab Ul clijl prani 8 Ll

doadiall
dloglaall Le Jgmall gujaiall le Jgun doa gl LAkhAo draylei d iy qyjaill prio]

aimo allas Jga gujaioll adjaay aijaillab o glac (6 lgigoasiwy cdgu (-1l &iljLgallg
paluylao aggao Jal crag Jdl o alljlgo jlaid apall aljad (o guityg agilalail p il
o0 alill g Lall adlai Le acluy -ajgas- all claiaVig Galaidll (sgiuall pighi -4
(Malcolim & et all, 2005) .claVl Alasil (o aiii -ill Aljlgallg cajloall a la

aiwall padill G le paaclwi agilalailg ujaiall dglw ayagi éaley @ oghiio ail Lab
d1aii 42 gy ol dl3siwo d galgal (pdull paiell Jiha i -4 dyllod Lgl dlyiug jrinflab
O-ddall aliiVl Ga wjaill pguy Laul jLaidl o agitiall (Sgiuwall Gdnig (S )lgall clall
aldhiall 3wl alabiallg aluwgall Gailuo a cpaill aguy A 0 (Spirdl Jlall Gulp
Glaairall el li yyghil (ajlaog aloglaog ljlgo agial (all alpall ¢ o digaall @ aaiaall
(2019 ,(5y-rallg yolc)

-l aLaallg ak il J4 -a jg-hill g o djaiwo d lac ail a qyjaill d paal ¢ A4
pighil & Lagall alpall d yaiil dlywg ail a6 airaal jiilas jaiwall jghill d14lg0 (L Lhii
(2005 ,( ,-1wgo0) ¢yjlpaiwllg ,gaill gai gLiiyl

<Lyl ayani Jlao (g dygpaill aolpll dylled aalwll Aluwljall o 2jaoll cuigdl 2 dg

cLijUl ayani Jlao g Guai aoolips elis Gl craaa (il (2021) ¢galg gl duilja Jio
prani,a Ggiljlgo pighil LUl awd a tani dlagal (Clo virtual fashion.5) aolips plaai wly
aldtiall lws) il g olipdlalela gulya ) caaa (il (2021) @alaw d wiljag elyjil
ad Gllaall il ol ilg saigh (fl aranig eyl ayani Jlaas anlall aljlgallg cajloall
clyjl Jlao a Gwyai goolip d lag Gulydg poyani Gl Cdaa (il (2020) Jg-L¢ j @ wiljag
ol cudihi il (2018) d e @l Loyl alayall (gad jqilyiugdl gal g olip dhwlgy Jlabl

<LjVl pramiJlao o-a dljlgalldyaiil . Jaall gguw alilhiay gala ujai polipdllaa Gulis
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aolpll aal o cowlly haill alawd jrinig.daaan Gy praaill () alpall aliiglg djloall
lgoygdig cdjlaallalgi JMa o calise Ja iy phd) pleiall Joa dagigr(Sa lgadiial il
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Slgs diaaiall aljlgall - w

Sutaill aolipdl gai alalaivi -

Sl daal

ot laga cll1aa paluy

alawd plhaiwl paldrwlja dlaag atani a Ljil arani alyydo hhao dala) e
Sl A aill

lwiblg d1aii ¢y o0 el s aulhiy Log ,guyjaill Alyagdli wl -6 dialll aljg hill d 14lgo
Jlao g ddidi wall aljg-hill d galgal (Jlablll cLijil o rani Jlao -6 guliiadl aljl go
aaaill

alawd plaai wly g laill gai bl alail ggaig aldlall sat s Lgall Ggiwallgd)
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ptloill &janig paghiy (alii (il 2030 G Alaall 4§y go (G-aiylaag Kol haill

Sl calaal

pwd alylh ool Jlabil Lyl o yani -a cowllpyhaill dlagdy yjai golipeliy -1
<Ljll g rani

allb sad Jlabl dbjl pani Ga cowll pyaaill alogdy Gyaill 2olipll dylela Gulyd -2
(Ul Juani 6 Ljll arani awa

g dinaiall cajlaall -

lgs diaaiall aljlgall -u

ouaill golipdl gai cilalivi - 2

dall jagya

-0 augpillacgarall albllh alaja hwgio (0,01 & lVa (Sgiwaaic (Ggpaagag -1
Guhill allal Gyjaill 2 olipdl (s jlgall clallg (Ll ¢ jlisMl saaulg (Ll ¢ dyhill
.L:ga_n_gJI

-0 augpailldcgarall bl alaja Ghwgio u(0,01) &lVa (sgiwoaic (§gpdagag -2
Saaudl Guhill allal G Lpaaill jLisMl saalg G Lal G yhill

dyypill acgarall abllhll alaja G hwgio ¢4 (0,01) @lVa (Sgiwo aic (Ggpd agag -3
Sradl Guhill g llal g lgall jLiiaMl (G2 aillg -Lidll Guhill -4

dyypillacgarall abdlhll alajy Ghwgio - (0,01) @lVa (Sgiwoaic Ggpdagag -4
Gl Guhill allal al2ill gulidal saadlg o Ldll (Guhill a

dadll dlhlhno

(Effectiveness) dadlclall

-8l Lgdl Jg-ngllg dgajall ailiill gLl i\l aaallg cdlaalll jlail GLe §jaall Lgily o

(2003 ,(y9-itj) ., a00 31
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ol ole o ailllal sal Jlahil el asani 4 el

alagal L Jlabhll eljl arani o Gupaill g olipll ol iVl daja gulya i) (g o
Gadlaire ad Gelul praaill alad daiil Gl paaill

(Training Program ) (,ujai aolip

ljlgallg cajlaall yolajo ¢ ujaiall alubY (6 gi il d abriall lghall ¢ o @l
il alail 6 ailéMeq abglu ayagil dalea)l (s jlgall adlalg cjaiall delas gayl cilalailig
alalial & plilg, gy wll 2glgisill jg hill d 14lgal a lagil & 1laallg dalall adlaal paay Lay
(2013 ALall g4l) . J_aall (g w

ogiall ¢ aloglaall ;o layjo alyjaiall aldlall ulwb dabrio dlgha aily :Lilja] cayajg
JLabll guiMo ayani il dyclagyl aljlgall o l4yi0g (wgdl ga spadl ghall ¢ a) dipnall
d1blgal aldliall d:lab g 4y a2 gi i ujaill g oliplly o laill g ai &yl alalaill ;igaig
Jaall Ggw alilhio

(The Six Hats of Thinking ) crudl paaill clogd

Liaiuy gl apalllgaipy dadb alayo Jb Jliclg Jalpo dow O] prhaill prwaildaph - -
(2011, ¢loul ) @ Baalll el Li 6 apthai ddyh cowa Lgic

Ol alpallaic piaaill cdin "de bono" gigua ajlgal ceuhll @ipall pyaaill aolp o -
-0 prhaill d ik cwa Gle plai gl g3 duslidl dais padi hai Jad 2209 dalai diw
ol pian allcasgall Lawb 33l o] disao alago o apraan oy dll Jodiid bl oLy
(keny, 2005) yuuf Jos Lajuni -hay S doa Jal Ligh g igua pog 2.dg

Lgiifi d oud & Lapo J4 J-iai Jalpo Cow ol dasitdo piaaill d diph adily Lilal wapag
pranillaic glhudly oy call aglwil () Gdaaill aglwdl oo & glaiil g yaaill elif aluliall
JLabhl juoal

(development ) daii

hyiyi dhdilg aljlgog adjlao (o augiv Loy dradaidaila al 310 ggago cajlao iy
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Alpal Geilwial Gl (63g4g (galiil iy Jolbio orlaicd dgal alulall J agi &y adlgioy
(1999 ,dj1ac) Gaaao

b 1y @ yolai ah g aljlgog il oglao aaii dlolig & abis dlac Liilja] cayaig
Jadl el Ggiwo G alidlbll G aranill p 4ally JLdiill,Jlabll i aani

(Creative Thinking ) (,clu Ml phaill

aapliage) Jud oo Lgl (Gl pl @ianiwo ayaa g iliig jla dl (| (524 jyhdill d dyph
(2000

gullaldsgllo pue Jgla aliil G-Il Slullall gy wdalag wbyo -lac bl L]y aig
aasally awiig (gl o6 (spadl ghal) G ia o dagli wallg (Gliwa 3 iio) Jlakll
A llnllg .daigpallg

( fashion design) <Ljl prani

g0 pellii ¢y 6jl 42123 g ha dlaniwy eljil pano Lgeay 3210 cdlal ala dha
(2016 .2 010 ,Jglej) .dpamlaall dsiall alalaivl

alad plaaiwl ,oaill g olipdl eLidl ag i il Alghall G uhi dlac ail Ll capayg
alddall & el ) adlayl *agdl spadl glh Al ia ¢ o plgli wl el il cowll y 4 aill
ayadll al yghil aliy Jlanill gliwa aiial alagani gl glg plaal d llaallg adis il
dallall é weliall (,Lc

Al Lyl

o<l paaill

Loy dyclaizVl d audllg d lallg duanll pwiy aliil Gl (53g-7 dilac d ilac gl bl

laa jjoi-illdiull Gle aaiog & allwllg aMlh diall dagan Jgda e doadl el da g
jraii il dpairall clainall Jglag phitall aliiVl :oldphito adlii (il jraaill o cqill

sl jraaill hripg Cudgh gudi -a dlaldall cywig  claiaVl Jgdllg d dloallg  glasyly
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ol ole o ailllal sal Jlahil el asani 4 el

dlaall praaill ca aylaiy daayiill ca ay gl G Al gagll p aliag Ldgdg Lkl glasll jiaiy
(2005 ,g-igs (52) lg-widi
(:,LIJ_;;JI phaill yalic
alill palioll 4 ol phaill doph d19) hay

ala o a2 (Guph ¢ bl ca Y o laiall Lgy pg-dy ol dlelpaMldegaro:glhilidslac -
ala drall ool Lajlislg aliayall d €liag Lo

Jloo (G490 gulai tipi yg-aloiall a1y Lglla o -ill dlaall:d el Glajaall -
danng a_agJLo J1€ dagan cly il aliiV .33 10

il dpulioll apall al pagg aleiall by sall gairall a lhno @ el d il -
gl

1aljlgo guaa 4 gl dljlgo grani Gle (raloall abiao (§aiy el Ml phaill dljlgo

00 jalal dilaiwl alolaai wyl g alaalpall gl Jglall g0 aac bl aph G acaalhall - e
ohnoaac bl aglgi G le apalldnd sl lgr Laaagi ¢ aay o ill dlggullg dcyudl ¢ c \Laa
@210io aligho (] aallhll awdiig,Jalall a jlaall aaal diojdaag Jat allaiall o
dalhllg dra wyll d alhll,aypuaill d a\hll & ypaall d il & thallld ailiall) el 4 Lay
(2006 :aa4lj gui) (G_uleill

-0 Yay dagaall aMaLitall gl wa dlgall g o dcpun cataill (Lo djadll (ol juddii:aigyall e
apall Lgaiiy il daliaall jgallg glgill pna Guph e d30 Jlaal pljilVlg ., ilall jgndll
.é:lg_iSJI adaaac poaldalyjall ulung

-0 AMA il Galiia daga s dpwlbuy garall gl giaiy Al diall alai dpuwluall e
Al alpy U Lo elpiilll o (pg plall praaill 6 jgnd aaglg alpai gy aill Lo cadgo
(2009 :(J-dqi) Lgta ;ygualall

A aioi lgegi o dianiwae aleln aphglpuoill G le ayalldjad Lgili cayoiallall o
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-6 jlaal jpayVail oy laoJyal Jde ayal gaall pa il of (alpidl e djlgallaaa
62l G-a allall plall G alaill jLhyl e Layjg atle dajayljladl 2l g ga cllal,alga
jiaf il dayaallg dagpall jla alll 2 4lgi -ag . -clayl iaaillg gl Lkl j 1631 cla wll
o] Ja iy dqiiall o aill @ yeqill d aydll (,Le 2 ainig  ,clall y14dill  Lc djaé o al
(2012 :(J1l)
duclyll jla all aac e piai VLgil digyallg dadlhllg drwluwall o c dllall ca lisig
arwlunll gy juaill galaag lgingag jlaall el lid ard (| pdii Jo gaadddl Lgaady (il
(2020 : ayalpl) uaillg d iyl Mol Lagdi o Lhii il Liladll
ol phaill Jaljo
L—siiig alh diall 2 yaaiy Ia_1ig £atall oy allLaddiy il dlelp 2\l 0d cgoro0 o
Jgrull Lanaa Lak ,clagyl pyhaaill Jalyog dlgha caiaig dla sall el il Jglall 0 dcganay
io-lilla (2002)
Lova (agallLailg JlocUl aaa aldil U el lag gl Bivlg éoall aulac iy panillalayo o
Lg1 pughillg Lgdl a dladla ndy 16 (40 aladi
£leagll yujaag Gaas Lgua Jdall gupay -ill dpiall -a (ggasll) glaiddlalyo .
(g4 Ggai il athlall arisall d gagh claialy anwi glainll dpiaa alélall ¢ljay of Jglug
ala sgiall Jal @aagall aaall danll
plglila apalllgagay (il cagpbllg aluuMall i Lajggh -6 ggiii(§ldUlalajpo e
athtilara dll cilga Gl Jgaii aio cula 13 ablaall el i of G-in Jdyglaidl aulaall jgao g a
Lgia duga Vani
dylac piig,Ja il adololl & Airall 6 aall Jyndig eliy anii:§-dailldlapo
éljlg Lgio ar wlull 2 14lig ar wlwll ¢ alaMall alai wl Gwlul (Le (yagillg & elall

J-ru i v guwlig aclgall p i lg 2 U clijUl pamaa dailall aydll 2 alig .aajlall Jolgall
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Jolej ple jau aldiall sal Jabl dbjl arani Ga (el

L-lgill aiiall Ml dlgill (-4

Six Thinking Hats p4aill alawd

ol5g .g-igr (53 anag Gall éupall pyaaill 3 ol o Cowll jyaaill Glogd dyayilyiw) 2o

(2022 :(gpgirll) aiglela alaj i, in prhaill by wyig o tagi Gwlwila daa

Righi -ag.aalgll cragh 6 aalg p1aai agludl :Lgil (, Le de bono (2005) gigs (52 Lgayaig
£aro Jhiiy prhaill Goagll o lajad prhdillddlac aialcluMl jrhaill

d hylaall (2014) ol (2011) agjaall o J4 i (1) Jaill ol pihaill Olaié glgil
:olills pyhaill 03330 hai Gl joyig ayaag pihaill alawd ol ) (2000)

layi ,-ill & yegagallg dyalall jyaaill d dyb (] 1y i the white Hate <Lyl @ oyal
(@bl Vg iloglaall g-ildall) lgilaw a-al (o0g (G-ilaall (| Jg-ogll Jgluwill

09 ;-adall cilodgillg Jgiallg . ablgallg jcliitall (Il joyi:the Red Hate clyaall d oyl
(L-abloll paaill ciylagiVl ayagi) Lgailns

09 .clhalll  a ggagll o puanillg pla il lanY paaiwi:the Red Hate clagull d a4l
(LAl jLghl) lgilaww

(Jilaiall praaill) lgilaw ¢poq dulals paaill () juii :the Yellow Hate clyanil oyl

yoiuall o ullg,aailly awiy all G-clag)l 4 dill 2 agithe Green Hate ol aall aoydll
phaill -6 Gaallg puaillg,ayaaill

abaill oa juagill Gy e Jolid JAin padill () joyi ithe Green Hate clajjll doydll
(eljUl )91y dalel .ggagall jga0 Jga yilaill &;i4) lgilaw a al 09 digépall duiill §1aail

palaill 4 paaill alawd aoa draal
phaill alilac i e
aull Gl lghgaig aubull cadlgall clyi e

agallg cuagll o piallaali
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drayloill cadlgall 4 alaillg (Guagill (o ljad apall aiai e

phaill 4 digyall aio e

jubyill apall Qlwial (Guani e

igloill aleill i e

phaill aligoljga cablgallg jelitall eliae] o

(2001:gigs (52) il sgineall Jallgayhi o

Sl paaill Glosd plasiwly ayjaill clghs -

Jo bl gy Joaiill prhaill dlawd plasiwl dbwlgy cyjaill -6 2330 cijiaagr U

plaaiwl Jaalll o og.deid Jb alow Gdy Lay Lgiy Jlaiillg alodl daijl -6 digpo cllia
Lgil Lo ,yaalill ) puaini Lgill scilawell p AT el jjll  audllg ciloglaall g roail clanll d adll
aacdll plasiul 22)Ul 09 sl alagall plasiwy Jwlwiaag Mg paaill G Le dpdawall
ragio ga Lab Ll p1adi aljlgo lhiy Gclaull jraaill U elpanll daiéll 2oy - ilil <lpaall
aalg Guyai g olip G-a aladll g 1an plaai wy plpillaags Y ailLab ey dnlld orall 4
(2002 : a_ralp)

daull agio

Jaiwall pyaiall piili Le capaill aaalgl apypaill aeganall praniy: il ggiall
ljlgall . ajloall & aii)* glill pyaiall Lo "Cowll paaill Alogd pladiwl Gujaill g olipl
dllaa Gl il d eqganall aldbal é hdllg dgaadl aljliadl alaja Gid ping "(alakivl
JLabil Ll arani G a el phaill daiil paaill alawd plaiwl Gouaill 2 olipll

Laglgliig syl glaallg gl ids dalall ajloall” apal:Lilaill angll agiall e
"ol a el alalaivl gulaé ol aaill aloé d dypy

QIULS Lgapudi pi sl diye

atania wd gl (Ggiwall ,aalullh e 0 Joighidarchi wll doallaie -1
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ol ole o ailllal sal Jlahil el asani 4 el

Bwgio alun duwljall dlgal alsdg Gam alun) Jal o aindll daoly o galaill s elyjill
(apuwlwil digall e aayhil aill golipdl alloa oo (Gaaill aljliall aldlall ol ¢ oj

aolipl) gy aulli gy ddic 0 digho (drupill) @ cgarall - @ ulwll @ iall -2
dd aldtiall alaja (o G-aaill apwbudl digall o 6 glig (il Alogdll pladiwly (yjaill
wulsa s lgall Al apnall Jpmaill épa oo ol phaill alerd; Gyaill polipl 2 aig
alalaiyl

il agan

:dregiagall agaall o

prani jpdo -6 "agdl ga . spadl ghall ;o o plgliwll Gl Ghai Gujai golip -
2l (sgiwall aldlial gujay all Jabl dlyjf

o<l yaaill pgloil coull logall aoliy -

oduhill ailall gliwa aiio -

ajlaall (Jpolaill allnil aigpall als il a ahll) ailigaay clydl cuilall dgaii -
alaréll plaai wly yjaill 3 olipdl alai éadl dige alalailg (jla il a i J4lai o gd - 52i)
ol haill pglail ¢l

daoly atolaill @b clijlil g rani pwd gl sgiwall Alulh dy dull agaall e
pnall

£ujUl anni awa awlpo a ailgalg Guaill olipl (i aglaall agaall

(16) érlall (Guhill 40 arail feqrul cileluw g gdlgs lfguir Cidgaiwl :diofll agaall e
(-a1444) Laolall plall (ilill wiljall Jaally delw

Sl Glgal

Ll prani o Gelayl praaill adeil cowll alegdll g olip plasi wly Ggjaill golipl

Jlanil
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Fug_CIJJ| Cl|g:i
el ailgall gulidl g jlgo juial -

dgclagyl aillgall yadi Gulido -

dadldige alabil gulidge -

il dlelya)

oIl paaiJgUl jgaall

dylela -ag,all éoadl gg rgay aLall ala aalwll aluljallg dgadl G ggadl -1
620 a1gi g o il alogally eyl apani g gl il paaill aljlgog aaill g olpl
Lgilela] 0 dalayl ayilaolg - all éagllg dal wdl ilwljall ¢y aLall

glall g oo Jlabill dbyji alagani gulyial galall Gyaill 3 olipdl gugya jlal -2
Sl Alagall pladi wly gupa i -ill gl (spayll

oo ol yyhaill alogd plaaiwly Jlabl ey aani o Guaill golipl iy -3
(Sg-iaall @ plial SLalsl & uiagly dilgaly dsdanll cdla ol g agall ¢lg-ic) uja Jb
cliy cilg i ayagi - lyLagag (aygdill . agleill Jilwgll apaglaill dn il o doill il w]
:o-tay2ill aolipdl Guja

cijl pani o eyl praaill dpaiil Gyaill g olipll plall (42 gll 223 :cdlh all 2 20i |
:olills @il cdla alll d cgaao eliasg <lyjil pyani awd allh al Jlakil

ol eyaill 2oy adlhll puniwi :dajoall calaall

adaill a6 cuull paaill clogé plasiul draal 221 -

(Sl ghaall alpki phai -

gl (4a cilaw 220 -

Sradl glasllg agul id {unugog ilia g g)ldi -
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ol ole o ailllal sal Jlahil el asani 4 el

oualloll yraanall spadll ghallg gl Gia (o daglinalld il dlagani i -

ol quaill aey aliall grhii s lgall calaall -

Spadl ghall ya o dunidallg gliwall dlagani o aac pal algi-

«gill 46 o aglimallg gliuall daianill dlayidall 4o hao aac bl algi -

ol quaill 2y dlall grhii :dilaagl calhall -
paloill a Cll dlawall Gubi al apdds ) auiii -

aliy Jlabill gliwa arani Ga guliall jalno caghgiy aigi -

ol paaill loga plaaiwl Jlabll diji agani jyao awljs aaals joii -

ptani G4 guliiall jalao «a thgi @y ap s elidl jp dall daliwl dlaglai Gl Gaai -
JLahil ju o

Jlahil cjl arani dpalio jgan Gle japi-

og-iall o dagli wall d lahll gliwal @ aranill jla gl Ay aic agall o jpaii -

Sl ghall ga - agdl a - gliwall :apliaall alalsll -

(sginallpmlic -2

:Jgll ggragall

g¥eTal] (SJ_EIJ_“ ailal

Jlabil lyjl G aano gl - gpadl ghall g ag,ilia - ailybig (spadl ghall §a)) (d yyaill
("ayiall pgllacl Jylai" Guliial janab padl glhall 6 alagliglglii ¢all ¢yallall

el G auhill ailall

ghall o alagl o dunidallg pallell Jlabil clyjl aano claiani pad Gjhil -
(Sl

aAgogalab Spadliglhalyagodunidogliwall 3 iinld cgiio dlataniAjc-
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atani ;o alaganill pad Loy ahgi il (4,3,2) Jlaudilg (1) Jaqidl a Guliayl dagly
o-lclgayc ai Q_Ulg ,(§J_|:L!J| glaiallajgiag oy o0dagli wallg ,Q_cLi_I:LmlJl claa b @ ialdl
gl i il alagiaall g Ag eLidl Lgs (3 in] 23lai ogail aldlial

MGpadl ghall” g a o gulidl dlelya] aragil liwall aiial dojpu Glihgyh auw) -

:(:,jlj_ll £9gall

o Gphaill iyl

Jlab¥l Ll G aano gl - gl at,ilia - agul ¢é alaw - gl g ard alall éjlaall

(auiall pgllacl Julai) Guliidl janab agl ¢ a alagllglglii all ¢ wallall
oduhill cilall

gl ¢ya ailagl (o duuidallg ¢uallell Jlab il il aano alaani ol Guhill -

daghahigogalab.agulyayoduido gliwall g iiold cqiio dlatani gy c -
dialdl aani oo Alaranill padléye aagi il (8,7 ,6) Jlaiilllg (5) Jauidl a guliial
oghilaldiall G le Lgaye o -illg wgull -6 291390 0 dagliallg ,clibnll cl5a
gl awii il alayidall g ag elif Lgy (sAiaf aalai

gl Ga o guldidll dlelya] aragil gliwall aiial doyjpn alihgph aw) -

au i - Cowdl paaill lawd - jlgall Juiai - adidliallg jlgall: alaillg alaill cilyayilyiw] -2
-imall a ol dyilyi w) - jla all 14l /el lioj g o Jacl /p 44 d dypa" Glegano alidlill
MaMA ddall Jag

dragloill Jilwgll - o

il aolipdl a clogloallg cajloall Jglii "Power Point cuiygijgs” aye o

Sl glaallg agdl Gia ;o duidallg guallall bjil Gaanal dlajani gye o

alyllinllybai 6l spadl glasllg agl id alagl o digho "Mood Bord” plglyl dagl
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16l dpaiil Cull padill Alad pladiwl G ujai 2olip dylad

ol ole o alltal sal bl djl asani 4 el

LgitaMn paal elag ol d ardll alari wlg diglall cilaiéll ¢ o d cga1o plaaiwl JUA ;o
ol éayll

drayloill dhuiilll -q

clifl ol pyaaill alagd Guhiaic Jalpo &ML arami:dialdl JALA o pado bl -
-89 taill 2 olipl

ajlaall a il gginall Julai) JWa o i yjaill g olipll yugya arani: Igilalayall

(aoua JatLduh ajlaall oy i Gpagiall

oot aolipll Gugyal doadll dive digi) :a iVl Jalpall (G-ag gujall agaiiayilill d Layall
Gihil aliwll 4o dcgaao clal] ¢ gial dliall d dpaall hydiiig,guja J4 glgic gape JAA o
aliit il (- Le Gyl dge jyani Coagh gudi a el pibaill blail o 13alg Lasi d ik b
{crwliall craglly ella alhigd dadl dise prhai auani dlgho abibayl

(pugaill algal (Guhi) (le Jaidug :gujall pugdi atllill alayall

‘ (2)J s (1)
oVl ighly @ lak gliwal dlatani d egaro aranigo Gpadl glaall g alajgrago yuliidyl dagl
yadl glaall o al ayg1 ag o o dagli wo ; anilg aialdl
aialll prani o (mood board for op art)
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paaill draiil Gl paaill Glowdg plaaiwl Gujai aolip ddloa
aldiall sal Jabl dbjl arani Ga el

‘ (4) Jhauis (3) JAuis
ailall gyjVl ggll yo alab gliwal dlasaniacgais  qilall §)jUl gLl oo dlab gliwal dlatanidcgaro
Spadl glnﬁlluﬂ%m—! 290 (-0 dagliwo ,idlg Spadlglaall i alajgiagopodagliwg
aiall pgani go " aiall pgani go

(6) Jadis (5) Jads
g0 podogliwodldh i walalaranid cgaao  daldl arani o agdl dl aygi ago Guliid\l dagl
aialdl prani o gl pal aygy (mood board for pop art)

(8) Jhuis (7) Jauis
gl alajgy gl yal 2y
aialll arani oo aialll arani o
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16l dpaiil Cull padill Alad pladiwl G ujai 2olip dylad

ol ole o ailllal sal Jlahil el asani 4 el

aldall JAA (o pado i -

-6 0 dunidallg o ualle dyjl graanal Jlab il gulal Glagani J g d ng -1
Syl glaallg agyll

Syl glasllg gl Gia alagl o " MOOD BOARD" plglyl dagl ayani -3

aljg-hill ablgal glayl jraii oy Jlabil guollal dlagani o-Le cogaill jlpat wl -4
drgall ,-a djai wall

JUs o augdill callud -

Jial) G e Ggaill 2olipdl Jué alyliall cajloog ailjlgo 2 yaail : s i aygdi -

Lilia (aljlgall pyadi gulydo il Lgall jyisl . yyaill aolipll difiall (djlaall

(ayapall alad il ujaill aolipdl duwlja elidf aluliall elal guii) (Gupb e 2 lapo pgai -

dajaall dljlgallg cajloall & glinai -6 aldlall pa di (G20 yulidg ayaail :(,-lgi pgdi -
sl Gupaill aolipll @ iaaiall cajlaall jLiial) Guhi Guyh G el g, uyaill o olipll
Loy (Gl dire alalail gulsdo ,ljlgall yyadi gulido il jLgall

lgarsai ai Sl paaill dlagdy Guyaill aolipdlala el a0y uaill polipl" aygdig e -
bl alaall gyl gulyal " gugaill Grb bl aani,gulall® alanai Ga ailwil o
d_cqiio jglaal d aglaill dh il o aeai,ggitall calaall bl dadoill ca dlgally Jilugll
paiiwall A yaiill lg i aollw achnll agag ,adaill alagilyi w] abjldiall @ ayall daliy
O-taill golipdl dalln G le (Glaivl i cuilag (il pyhaill logdy (aill g olipdl -4
aleball ;aay aani po,(98.9%) drwir (G uhill

ouaill aolipll aygdi cilgal eliy :,ilill jgaall

ol jhiayl -1

aanyg Guyaill golipdl Guhi J1é dalull dlogloall cilgdbiall Jynai Gulyd :caagll -

O Gginl aldiall alaglai ayaai iVl elipaic el Ga 23Ul oz jliavl alaglei -
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okt e paaill ol Cuull phdill lowd plasiul ugai aolip dulad
S alyliall sal Jlabl dyjl pyani Ga elal

Ali wil a0l Ghill g o ailiwl e alaylg,jliadl delpa

aloglaall gran jlial Jgliiy o dralaill calaall Lghylyi) ca o liadlalial @ elyn - 2
dthla aljlic) juiaVl o aaiadg (agaall o laglag aliwil d elin agag , uaill g oliply
Lglilai JMA ;o dyia Jlacl adi glpall J bl iall guliiall jano gliiiwl aldlbll Lgani
(gliwall Gilidl pranill G le draranihgha gag Lia

ojgdl alajaall ailgiailaydo abgle aii wy il pploall:jliiadl aldmlgo Jgaa -2
13 a g (1) Jgaallg dlaalll Ol
(dudjoall cdlaalll dgiall auwill) dlanlgall (1) Jgaa

cjadatdn will ljgll ggano | gayl | audi | Juai | aga | jhai drapaall calaall
Sg-irall ¢y o
Sgiaall
100% 20% | 16% | 20% | 24% | 20% il aolipl (5giao

cLwill of Baaglg lgwlia g lhallg @aaaall cdla alll graal jLiadl Jqlii (1) Jgaall o aai
pgall drui Celq Laiy (20%) drwiy diglusio ciela " gladlg ,Jlaillg p5aill" o0 J4 1 digiall
(16%) aaill dwig (24%)
JuiaVl aaai alido -a
wanid aaaall e @)Ll dada daalgdaa ghaan caniaanal abll pnb
auani alido JLa ;o duilall ablhVl gaaag (T0) juiavl dlaja ggaao gghy ellag yan Lgl
A.didag diido 9_|3.|:1.|J| dulac jghil jlir Vi
ogpaall Glianill jLiayl alig §an -g
pgill Mt ailw il o jLiall agiagall djgall pyaai Guph g i -dhiall Gaal -
d1alla Le ggabaall G ail 2 dg (dagalll & thall d am céla ally ali wil bl 53 0)
augalll aleliall pray aani ailas (729V) Glaivl dywi cealig Gahill G Lasill jLisyl

«lla angs (v) Jgaallg (lall Joloo aranill dijaill) plaatwl bl -
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16l dpaiil Cull padill Alad pladiwl G ujai 2olip dylad

Jolej ple jau aldiall gal Jlabil dyfl pyani a6 Gl
syl alii (2) Jgaa
Lafl Joloo dranill aijaill Joloo
odpaall Lia VUl ald
alyall Bl aué alyall bl ayé §
Joll ggagall
0.01 0.856 0.01 0.890 — 0.899 g il gl
glhall ya o
Syl
Ol ggagall
0.01 0.835 0.01 0.922 — 0.996 plgliwig glaJr"
wgdl 4 0"
0.01 0.899 0.01 0.808 — 0.823 Lj_éx_‘: Jlgjj_\ll

LIV (2) Jgaall (o aaiy
plaai wly apaall G Lasill Liayl aldd ¢ o 2 8lill i té anill & §jaill plaai wl aldll -
L,_uLLII £9-£1g0llg,0.899 — 0.890 Jall ggagall aliill Joloo dard Cuilag dranill dijqill d dyh

0.922

alii avglao0.01 (Sgiuo aic dllr aid ,aq,0.823 — 0.808 Jah (,djaall jLiialll 0.996 —
el sl

0.899 ,,-ilill g 1gall 0.835 ,JgVl gg rgall 0.856 = Lall J_olao ¢l 22§ :Lall Jolao cilii -
Sgiwo aic -bmnill Liiadl alid - Le Jlalaag .dodijo o 16 -ag.Jhs G-gpaall jLiall
.l aalgll ¢ o Lgilyiay 0.01

diall G-le aduhia oy ellag (§ilaa (10) uidVl e &bl o) ruugio s Liall o) -

dycMii il
((520y /,1ud) (s jlgall elall jlial -2
O-jaill g olipll aiami gall s jlgall il éuagll d il ayela)l aljlgall qulyd :cda gll -|
Guhill 2 aig J14
Torrance" (uilygi jLuial) e M Bl o jlyisdl aliwl g g Jad jlaiadl alay do o

oc 20id) cuayalt will digalll a chall dlelyo ciaiLél ("Gilford teste® 2 jgalia jLial "teste
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16l dpaiil Cuull padill Alad pladiwl (i aolip dylad

dolejole aldiall (gal Jlab Ul clijl prani 8 Ll

alagani oaac pibl gy Laa gullg JLisdl o amig (dylgall calaalll Lghlijl g aall
"yl glaallg gl ia oo guliiayl jplaay dileiwl gliwall

aiodagll e el : il alagloill ¢ 0 d cgado fLiaVl aai: sl alaglai-a
(clijUl pranialiwl p o draranill alayidall g pdi alt wll pras e @byl aliwiiaac
Al wil dajg Lgaljal aig

JAa o "G)lgall bVl pyaai gulida" pladiwly anill o (S JLgall bl jlLial 2 ani-a
<Lijll pani g wdy uaanall o @ili

G lgall all jlial aliig Gan -

-0 agilfl e cap aill (o panaiall Gailwll o JLiaVl a_hai aii,-Ghiall Gaall -
pudi dlgg w ali will ag Ag,glal awiy Sl pranill dlow (G161i) & 0 Al
dilgill aijgn -a uiayl anlg albhiaall ey Jaai ailas (Gl

coanall ails :sjlgall ealll jlyial il -

<2Vl (Sgiuro piadi pulido JUa o gaaniio Gilli o dadldige abl] anni Jia o
g—anall el Luiadl alaja gy bl Joloo wlwa a i (aayday pniio J4 aan)

L3 a g (3) Jgaallg i bl Jolao plasi wl (g g o) diMLill

SJlgall JhiaMl yaamall o b\l Jolaa (3) Jgaa

J44 ggaaall Jualaill alla il agilalill gigpall | adadilldgauiall | ggaaaal
0.911 0.984 0.809 0.990 0.9801 [S=R18""
0.980 0.980 0.827 0.875 0.921 £
0.890 0.902 0.959 0.984 0.882 £A

0.01 (5giwo aic alla crilag dodipo cuils hlyijl ciloloo g 1aa ¢f (3) Jgaall o aaiy
dyela)l aljlgall gudy call sVl ald adgilao anll aalgh o Lgilyia)l
aic ellag,aleluw (3) jliadl G Le Soall dice dqla| (0 gio (S JLgall claVl jLial ¢y0j -g

arcllhi wl diall (Lo Gaadl Guhil
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16l dpaiil Cull padill Alad pladiwl G ujai 2olip dylad

dolejole aldiall sal Jabl dbjl arani Ga (el

deeluMl dljlgall padi gulido -3

¢l digal (s jlgall Ul aygail padill gulido elis pi :cdagll |

aljlie gy aaiidigpall oijlie (panaii:aalial) G ills : gulidall agig jglao ayani -u
(ailjlee &l ¢ aaii:Jyolaill alle g ¢ aaiidlall

g0 a iy sallealll plol & oMc Falallaya p Ay anio glaodjlic J4 plol o nig
a2 (72) adlgill a9 all yg-47 cllug by glitay jadill gulido aadg gl Sgiuo

decluMl dljlgall padi gulido dlidg (dan -a

(lail) -a agilf eMiaiw) i nmiiall o gulidall g yasi pi: dhiall gaalligaall -

Jo¥l jgaall ciljlic . ygalll & elunll doM wialal 0 3 0dll caa gll g o pyadill guliao glao
aljlae ¥l guai il jgaall aljlie digpall gudi lilh g aall aljlie daviall u i
dlelyo 9.0.,(99.3%) Glaivl dwi crada adg (agidl gulia dyilao) ,Jyalaill guidi gyl jgaall
ganaiall Gailwll Gl (Ao A gdii

(3) Jgaalls aigo ga las ¢mamall Glaja G bligyl Jolao alun Jila ¢o il -

(5201 /116 dajidall 4aagll gai ailddliall alail yulido -4

Jlabil eyl atani a Gujaill g olipdl alai Gadl @ ige alalail Gulié :aio caa gl -
iUl jglao @ iMi I pulydall aiidg Cowll y b aill alogdy

aljlee guu ganiy Jabil bjl arani gugai a6 Coull alawéll aolip draal :JqUl jgaall

JMa oo Jlabil elyjl arani -a -clagdl p14aill Oljlgo é raiig a loill (§ 1dai < ilill jgaall
Aljlee prw raaig Jowdl alawdll 3 olip

S g aaig aldlall gad Jlab il dljl ayani -a d el aljadll a gaii :cllill jgaal
djlsallg . Jgll jgaall a daylill djlsalllac Lo aylyl (g-ail @iliwll dljlie & aagg il
O\l piaai Gljtay diliw\l Craadg élill jgaall -a dwaludl &liallg lill jgaally d

(g-dlgo y1e Loan ,l Gdlgo ,Gdlgoa)
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okt e paaill ol Cuull phdill lowd plasiul ugai aolip dulad
S alyliall sal Jlabl dyjl pyani Ga elal

(Galgall oy iiaja (Galgall (e alaja AL ghg) oMl ljrall JUA o gulidall aani-u
dul i aljliall drwill Lol @yl Jl aljliall eLiag (G-dlgall jie ¢pc daalg dajag Lo aa ol
alajall juhaia

aliJl julido alig Gan -2

gMhi w) 1anaiall Gailwll o il wll g 1aai JALA o dhiall Gaall:gaall -
& 0ello ,JgUl jgaall ciljlic & oello ,alal (0 3 adll caa glly aili wl jglao bliifl) -a agiljl
GLaiVl e Cuilag ,(a__._g:in delinll d oello Cllill jgaall aljlic & oello ilill jgaall aljlic
ahaall albhialle dpal aig yulidall o n 2 447 dodipo drwi ,-ag (94.7%)

aulallaajalig jgao Jalalallaapall g bl Jolao JUa o LAkl Gluwivl Gan -

L3 a gy (4) Jgaallg diliwll
aluiVl julidal @lall dajallg jgao Jb daja g bl allolas (4) Jgaa
alyall il alaiVl Julido jglao
0.01 0.921 Jlahll cjl arani guiai a6 cuull alogall aolip draal
001 0.802 aolip JMa o Jlab¥l clyjl o ani a6 el paaill aljlgo pghi
Ll Al ol
0.01 0.810 JahVl cbijl arani a gladl G le adlbll aljad deai.

aic dllalgdiaag (0.810,0.802,0.921) -a (yg-wp blyijl Gl olao ol (4) Jgaall ;o Al
alaiVl yulido (§anm Le Jaslao (0.01)

(5) Jgaallg (araaill ddjaill adph  alsigps Lall Jolao) luwn (Gupb e :gulidall ol -

wuliaall jghal Alill Jolao pid (0) Jgaa
aranill aijaill Lall Jolao jglaall
0.811 — 0.946 0.944 Jiabl eyl arani gugjai Ga cuull alogdll yolip draal
B aolip JALA 40 JLahl Lyjl pani,-a clall paaill dljlgo pighi
0.944 — 0.988 0.806 ol clagall
0.809 — 0.936 0.872 Jlabl cbijl arani a gludl Gle adliall aljad daii,
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16l dpaiil Cull padill Alad pladiwl G ujai 2olip dylad

ol ole o ailllal sal Jlahil el asani 4 el

(0.01) (5giura aic dlla aranill dijaillg Lall bl ¢l olao g 1aa ¢f (5) Jgaall o Ay
pubdall abyi Gle JayLao
U-Le aaygai cilgalg uaill g olipdl G urai JALA (o sdpeMiiwl & wljall :éllill jgaall
ailad (0 28l caa gy pall (sgiwall ¢y o ciludla jiire (o dighall dreMng wl dwljall aldlih
o-ujaill aolipll dylela yulidg Cilgall
dpeMii wl Gl dige ala g plaaiwl dglelall olun ai:yaill aoliplidylela gula -
clia aagi a gVl Jglaallg dpwlwll dadlaise -le (Guhill Jua

(10 = g) aeMhiwl &gl dire alaja pladiwh ddelall (6) Jgaa

alaja hugiall
alJall ggiuto e ] S Juaall calpil _ .
Lgala " daid ayll - . (:,_ylm_a_ll Guhill Juiayl
: g “8.3“ g IIPII
0.01 433 222 olud sy
14.44 9 olmaill i
Saadl allal 3.45 44.45 KRS
0.01 1078 . 2.47 3.80 olid AVl jluial
Gaaul allal ' 321 56.67 Gay SJlgall
oo 6.76 6.02 old | gliayl £9020
' 3373 9 clallg Limaill
ol allal 6.34 101.12 a0y )
. o SJlgall

allal (0.01) (sgiuiay dla cila "14.44" Cuila ( ajoall jLiall "a" & ayd i (6) Jgaall priny
Juiadl allal (0.01) (sgiuiay alya aila "19.78" (gl (g lgall JLiaMl "a" d ardg (2ol jLiial
(2ol jLiayl allal 0.01 (Ggiuo aic "33.73" (gqluui yjliiall ggaral "a" d.até glg saadll

- (&) aasd =t Ly aalao Gubi pig poalil p 23 gy plasiul alelal Gl o Las

9 = dyll ailaja = df ,28.881

n2 t2 | 0,989
=| t2+df —
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16l dpaiil Cuull padill Alad pladiwl (i aolip dylad

dolejole aldiall (gal Jlab Ul clijl prani 8 Ll

da_lLa_oJ_ubj_uhp_‘n_'lu_c:)ima_m_au_mg,nZ=O981U|3_'1<;GJ_uL|JIp_'13uLLu;1p_|Lc15

oujaill golipll aylela e

(10 = o) alaiMl gulidal (gaaullg (Lall Guhill (é dreMhiwMl degaaall aldhll alaja Ghawgio g (Ggpall (7) Jgaa

alyall (sgiuo Slaall il |
: M 6 I 4" CLU.DJ' - W (B | GLJJM' U-UI.LCLQ
Le-mb-llq " n & " "o
aAa P

0.01 132 13.04 Llia
15.22 9

GSaodl allal 2.66 49.77 (520

JLiall 21l (0.01) (sgiuio aic duilmal @ lyay "5.22" crada "a" aaud of (7) Jgaall pd
.(:ga_n_gJI

cLijll pami pwa Al ¢ o a i (18) o Cuighi sarwlwll éoadl ayai iyl jgaall
ulal d i d wijall culini (a1444) G aolall plall , ilill _wijall J_aall

ol paaill alogd pladiwly yjaill 2olipdl alod Gulyd apwbull dadlayaicaaa -1
aldiall gad Jlabil eyl aani a el p14aill d aiil

saplull agailly guhill algha -2

(s)lgall jLiavl, ,apaall jLiavl) Gujaill g olipll clgal guhiai:alaill Jidlodlao -l
dyailldlay o JgUl pgll -d drwlwill &l d egaao (o Le Lilia

aljlgallg cjlaall ap i ) d 1jall aa e (o g dall @liwl Codfhi:a loill & Lapo -u
Sl alagall d agphy Gypaill g olipdl & iaaiall

dirc jlial ad il aolipll dljlgog cdjlao oy c o clgiiVllao):alaillaayd iy -a
Guhi ai LA s lgall ealll pyaai gulido elall il il jLiadl) JUa oo Laay éadll
{apill degarall - le alaidl gulido

dite alaja dallaal "o Lisl Guhi o drwlwll dpaill die alajal dadlaayl dallaall -3
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16l dpaiil Cull padill Alad pladiwl G ujai 2olip dylad

ol ole o ailllal sal Jlahil el asani 4 el

silill paa alwal Liyl @lalao Croatiwl LA ¢ thiipe jie uhwgial éoall

lgididiliog Lglylai: Qiliil

}JgUl ayall

aldlia alaja Glagio ¢ (0,01) & lva (sgiwo aic Ggpaagag” :ail (Le JgUl yapall A
aoliplly (5 lgall clalllg (- Limaill yluiadl (saadllg -Lall rauhill -6 dypaill d cgaaall
"eaadl Guhill allal yjaill

la arg (8) Jgaallg "o jhial (Guhi ai gAapall (o (Gdnillg

(20 =) (saaullg ,Lall Guhill 8 dwpaill degarall allall alyja huwgio g Ggpal dlva (8) Jgas

alyya hugiall
alyall (ggiuo S leoall alpil
i " aoud" ayall g - dluall aliMl Gulido
I-B-ml-g—'lq n n E ) n n
aa fo
0.01 3.009 18.111 olud
29.156 19
Gaaul allal 4.234 123.995 520y

h wgio 9 1y ¢a.0.01 @ 1Yo (5giway "29.156" Craly "G G aid ol (8) Jgaall ;o aAi
G—uhill - aldiall alaja khwgio gla Laiy "123.995" (Gaadl (G- uhill L aldtll alaja
6l saall Guhill 3 llal ¢ ydyhill Alaga gy (§gra 3g-2g Gl pdny el lag 181" Lyl
ploi aacluyg.aiocan gl G dai o aali cowll alawall plaai wl Gujaill 2 olipdl of
A9 gguall o J4 aluilja ailii g o (Gaiy cllag Lgiani il arcla)l aljlgallg palaall
O ddrdn (§gpa agag Lgaraa coiddl o-illg (2019) Jg L& j dwljag (2021) Gala i G wljag ,(2021)
o cudail LAyl saadl G uhill allal sjlgallg aaall o uilall (52 aillg Ll ¢ iéyhil
dulela agiulja ilii cuiydl -1 (2022) (Gjlpllase @ uwljag (2022) (pgairll i y-ipdll (0 Jb dulja
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Ll ayal

aldlall alaja Glagio ¢ (0,01) alya (sgiuo aic Ggpa agag” :ail Le Cullill pyall
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Guaiall ol paaill ayaii ,a \loa

dlgha Le ujaill & Lo claclg @ yjaill @ gl cyjail «é 1uai Gljgag dlgai Jradi -
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dyaldll ,qibll alle "(squi jghio ;o paaill” :(2005) (G120 atalp)

olac yaall o ailigho .apylas anggao gl :(2013) paapll are (yaid glgha

111 02023 prauna /a1445 (lgVl (galaa ;3 aaell 3 alaall, aranillg all diagawll dlaall
Saudi Art and Design Journal Vol.3 NO.3 December (2023)



16l dpaiil Cuull padill Alad pladiwl (i aolip dylad

dolejole aldiall (gal Jlab Ul clijl prani 8 Ll

Jaaill aljlgo ¢puwnil Cowll phaill alaid G le aild apido (galun) 2 olip :(2018) gulie Jlio
(53) g ,guait e daoly il alin)l 410

pani ,a uai aolip dayleld" :(2021) yage gupui atdill 2 ano eliwgalidnaane @il gl
duyill alaldyaloll dlyall "alagyall aljlgo draiil ale Ul @il pranill 2 ol plaai wly clyjUl
(27) £ (1) p .duagiall daoly G icqill

a0 8 el prhdill aljlgo draii a Cuwll praaill alogé aolips plaaiwl pil* :(2012) glia . Jala
daoly dyyilld1l4 .d)giio p1e piwalo dlluwy "ajar gualwdlca all AeMi Gal gluwill ggdaa
Jajll

-8 jrhaaill ayg b algal () aiiwi d 1ajao (Gg-a duailyi w] plaaiwl 1l :(2011) ag-aa0 p ali, ,ogjaall
(2) p(26) ¢ ciluiljallg &igaull digo dlao dyclayl dclyall aljlgo dyaii
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(20) g (5) p oM wl g iallg
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dupall @alaall,alidl dla aljgisa dllwg dophall @A dhwgiall dlall alagaiall aldlal
Gyaga il

ayalall ,uliall dololl aymall atsgll "yl dpdreg ayayll ogiall” :(2008) pali ,aulall asc
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Abstract

The research is aimed on achieving environ-

mental sustainability in the alignment with S Lol

-

the Kingdom of Saudi Arabia's Vision 2030, by
treating clothe damages, thereby increasing its
consumable lifecycle, and maintaining its con-
dition. The research also focuses on fulfilling
appearance, functional, and innovative aspects
by using heat transfer printing on clothing. In
addition, the research applies the experimen-
tal and descriptive approaches to describe the
experiment data and results of this research.
The experiment analysis proves the heat
transfer printing has a significant role in re-
pairing and extending lifespan of clothing. The
conclusion of this research demonstrates the
substantial contribution of heat transfer printing
in clothing repair as well as exposing the splen-
did fashion design while keeping them useful
and modern over long period of time. Also, the
study recommends that emphasizing on cloth-
ing sustainability not only brings benefits to the
ecosystem, it can benefit in accomplishing local
and global initiatives of well-developed envi-
ronmentally friendly clothing products, which
also keeping up with the Kingdom's vison in
terms of environmental sustainability.
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alpraially §uiill LgIMa ¢ 4haydtiojdpia Jghl Lgl kil aiyg palll aliilaol piadi e

694l (sguall Jlaollg dranhll ajlg all o d oaldll alaliadld uli  clyid taiilgil
AVl

alalall d yli - Lgilglgla ,JqUl pldall 4 alp all alalial & pli clji d 1aiilgil e
diegi (rwaiy Joai Lo Jag dnall dloasllg polaillg guilallg claall (o0 aygpeallg drwbul
aclainVlg dalall p ol élia

ailibyog apalic elgu draphll diyll G a Gguall hiaall G le blaall G clidaiilgl — »
d1aii ,ga cllal \Lio aljlalls (sgull hall -a digall alilaall gl clallg clg gll dy bl
alall jlpaiul o aayLay sguall hnall ad oyl ajlg all a2 cld aljiiwl pac byi v

aluglglg ajlg_all plari wl Alwiliw ¢ o (Grwiill G Le pg di dijlgio dyaii J-iailgl o
dygaiill dlaall G davg Laile Braly Layg dasiull d oghriall Jala plawiVl (Gday Lay jlaii wll
.Gagdiiall

alilaoVl Jaiwi il daiill o dolaiwall daiill ¢f (92022 ,jgpalg (all Jlaa) iy bag
wuluiall g3 agilialay (G séinig alyall cilaly cLagll .dy dlgiall @ sclaiaVig daydnllg ayalall
JMA 0 dolaiwall d yaiill alefl GG gy willg guilall Jlao -ag doaldll JLp Ul alalay
wiMallg ditaall Juai wy & alivo qullwl dilai wlg —iall aliidl L aja all gy i

Jsleiig alaiayl ailall Gl «uMall dallang jigaill dalel aljlgo diaii JUA (o daudll
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At e Blaallg plall slgall o 2 dlall @ yab
aalc| gl jugaill dalc| 4 duulall dolai wl of ) (McQueen & others, 2022) jLuilg
aLiidl e gaaing la il jasy (oall Gpilall alaidll G 1dai o0 pairall -4ai plaai wl
ajlgall phay éip Lajlaal (oga diraallg gunlall o dalaiwl -a pguy Lo diyll Gyanll
Jyal aallas alai duladl aljgaill o A4 gl dolaiwll -0 (-aai -l Liaglgiaillg tlgall o

clpaall alalhiVlg dolaiw\l g o (G dlgii dinll @ dinm dlatani la ilg aruulall g hdll

alaguiall alalaog guMall elilgi wl Julai 1l (538 ol g-aay pusllall jlyal dallao
rgunlall aolaiul o agui il dagall aljlgall o dlaniwall GuMalldalles aljlgo s rioig
i e phillcapay, guillall dalloo -a (GHlgall o dyidllg draliaVl aljlgall yghiada
Mclaren & oth-) ajlgallg &apaall o0 JLe (Sgiuay djlgo wilhii g wdlgall abalia gl jijjUl
(ers, 2015

gl arwill a6 gaill Jio calill aMla) Jga jgai quilall jlpal daallao of (Gwilt, 2014) p4ag
dlajo - dhdill o dlulul duiib lpall aaae Litig Lapeq gadl Ll gl ddjaall gl
il caaillg Jpwallg guMall dayl dale Jai (il pladiwl

Gl Jailly dclall :ilill jgaall

-0 8 1h d2)2y pgung ey ig dllal d agall d yiall SVLaall o dygall alhgwiall d clib
drutalog dypay alpli Le Jgaall 6 dowlg dlilao] o0 ay jraii Lal . cluyl padll dyaii
anlill o fwbwlljga dyigill ata alig, il Giall glhayl avlao 6l ¢c ca lisidyiglg
lglg pairall popaiwall Jelaill -6 pilo Jasin pgui ol p-houg Ju LAl dllanllg G ilidl
abh wil ggiig ulluillg algaliig alolall -a paiwall qopaill ) iliall ¢ o jyis agil 2 Ga
dypay Olpilig aa422 dulia i padg dlihao ¢ pail Lo aalivall alyidill u gaallg dycliall
(p20€18 ,Lily) aaliao

dlaiio p1adilgla o hay -ill drduhill Gl al Ip_mi (=0 dlaguiall & clibk § rinig
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abalin VUl i dyhaill ¢ da 019 dyagldi e duigl aldlleg djraio dillay dayd Gl dyadi
alalyil g o Gdilaii éuga o iall gl Joolail ¢y a0 Jolab ¢Liall dlagak lig dgiall
pgui (,-illg a3 niallg dalirall Laagaii qlluwlg (Gl Loy Lgailii ca Lisig dtalloll G agall
daglo 947 o -aaall o L lilig Aalgl o panill fyaill daya g ddlise o ilii ghyl -4
(92021,620 wll) & ulall g hdll iy Al é allaal

it las claguiiall delia cilyiail agelag)l logaall (2018 a4 liare) ol

oliall pa3iuy & vggihall ayanill eliy -6 dypunill d agdllg - lalill gualldala) o
Gy hallay wail @ yiall adjlgo

Liglllg Ghallg Guualall ajailly Geldall Giall Joall dlyi -

L) ayala g paliall ¢y wblyillg clasVig jlpaill egallg bl dnadl agall agsli .
dcgihall dlagioll -a aleyily gulual

dyilao] o LglLal aidiadll d clihl djg-hiall Gphll o @ lpall J-aill Gjg- dcliall
Ol @Gygdl o dcqunall alaganill Jdiii éga glgdUl daaaio alaanill ;o ajaalldclih
& dcliall a djgnio d aljial alyidi Gl dalall gga ajlyallg haalld dph ¢ c Gilaall
J-ala egall Alai a poal Lag dyala il el i 22 aiig d gl aala by (s lyall J-dill §lgl jpaii
(2020 ,ygp3lg (Spall) darall JLatil ojs b tipg dpa ddl

ocliall Jlaall -8 pasi uy Gclib aglul s jlpall Jdill & clall ¢ (92008 Lily) &iy-b3g
G0 Al ggi Gle dlganall alaiall Jdiii éoay dyclin call o d cginall @ dradll d clihl
620y g iliill yiliig .S lpall J-aill §)g daub a i\l &)l allg haall & dphy giladll (] (Ggl
4416 @ighiall gl dogaill éia o 2kl aualog aroluuog Giladl clowlLgio J-olge
anilna caslial gl ab will o0 ggi J4 Juai wlg (-alica lisg &g acliall a d olall
.aioyig

anyall gui Sl Jailly aelynll wglul o (02019 ,aigid)g (02021 Sa0ull) o J4 (Gailg
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adiaall alyllan el -6 agluwillaa agul (lillg daaaiall glg Ul ala alapanill aclil
dllill ailaally jyaiy G daliaall

dacluall algall dill Aaillg Gloll Jio dpani dlilac gy debibll dlac pii - o

Jiladl Gle aranill Jdidlggu

yhlaall Gle lgilig olglVl agag

sghallg jualall éya oo Giladll pailna Gle dhdlaall

adle ol alayay aglwlllags cgrhall Giladll giaiy e

A6 23 Gl (Galmidl e

Cudillg dclibll dlac depu

dola sl dijldally Lgial jaap juali Lok dlgguu (lall J-aill d chhll (§)g dola yagiig
/plya 70 (yjgu Léjg pariwy Lilialg 20 /ply 2 60:50 (4jg 93 (d)g g-a" padiuy (§)g J-cadlg.a Ly
g0 Jclaii ¢l -4y d1inno algo aif -Le (5giu Vg gulol abhwls Gjgl gg-as of waug 02
gl dlgaally elguidjlpall pladiwl Jrala §jgdl GLle aarmll cdlan o ablill ey lab daall
Aitdall dlarallaihld o 2y dagall Gle Gjlpa J-di §)9 o-Le Jgmallg (S jlpall guthall
(92020 ,ygj3lg (spaall) dlall &jlpall ilajal alasig . -tha ggd o 34l J-an alidig

g gunlall iy aldallon 6 dpulall dolaiwl (§dai o) Gl éagdl asil Grw Laog
Jailly dclybll cgluwl plasiwly d alisall dpuylall phall ayjlailg ayllaallg dagadagll ayall
Vg .G aliso dlolal druliog dijog dlgw dphire dtid dlallang Jgla alal jraiy Gall Gl
G-ad g il dclibll d lac depw el 134g ,6jlgallg d djpaall (o Lille (Sgiuio wiLhii
o0 drulall dolai wll d giall allwillg & yapoall aljlgall jiioi iy aa diig aalac) ca ll4i
Sgiuay &)lgo wlhii il jyphillg dblall gl iUl condis guillall jpal dalles g Gdlgall

djlgallg aaoall ;o JLe
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dagioal

Layruai gi alilwdl Jilaig lelyaVlg algaVlg disallg gairallg (aloll agiall Jauiig

datll agio

Aligg.gdlgll 6 23gilas épalall gl gdlgl dwlja Le aaing . upill angll 2 gialla
dolaiwl wda ng it w &l laa JUa o og (02012 ,¢ygp-alg clayic) Ldsda Ldng Lgangs
dalelg druulall ly el dallaal §lall Jaill dcliall @ 1idi plaaiwl Lgdyani didrhg aruulall
lAa J\a o gagpall aluiy d il dgadl 6 g1io ga Lakg Lgiia gudi (-Lc lgolaaiwl
aaalwall sl Jailly d clihll didi plasiwl dlooi wall guiMall jlyal aalles pipw Gl
Sainlg llaallg Gaghgl pilill &laal G a Layilg lgiolaiwl a

daull agaa

J-dilly & clinll & yidiy ((Gj-od (gpa il dady pl) gulall el @ allao :d tcgagall agaal
(e wilyill) (§)g plaaiwily Gl

Adjio gjai a dall alduhi el ‘dulao agaa e

geadi dioai,illg dadl o loall Guhill dyal Lgsa pd il Gyiall y-a:deiojagaa e
Gdpaiwl adq laagaiig drclibll dlagamill alaclg (daliso JIJ_c'xi Lgtdrunlo phd 9) &l dine
02023 ploll pilpia pg s ¢y 0 gulul 3 diiojll aaall

At 510 (Ghat (o H - dady ) aaline lyallg (9)Ladac duulall phall o drgado
Lgiita judi ,lclgolaaiwl dale) Lgialloo

fiadl e

olalagig drunlall g hall jly sl dalleo (6 duulall dolaiwdl (G 1éai GLe éoadl 2 aicl
Pt O GhaiGpa HI ady il daliso JlpalLg druulo phd (9) g gjluc dadl due

Lgiiya udi,Lc lgolaai wl dale) Lgiallao
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Sl dlgal
dclinll & giai plaaiwly Lajlpal dallao ai il drunlall g hdll o pnnaiall 4 di Qi wl
Jlao (-6 ganiiall guyaill dha dlad g0 p41010 2ac G- Le Lgaijgi pig (S lpall J-aill

arwillg GuiMall

Ulaall Guhill

(@ il dady il (gjai) drunlall ghdlld aliao jlyal o glgil 3 jlial Gl &l Cuols
Jdilly aclinll @ yidi plasi wil Lgifia Gudi (,-Le lgalasi wl daley .druulall d ahall dalloog
oIS Glghall cuilag s iyl

lg1 calill ggig lgilols gqig lgegi cuua lajya ailgialleo hay Gill pullall graqi e

lginluio 2ji V (,ia wigdillg dldjaill dhla -«

ginll e aialleo alpall gulall - Le aiclin piiw (Al qrwliall g yanill jLgal
utlall -y all g ngog gg-ig dypaall & Lapall (il /p-53)

Al o 26kl aany d nlyy jai éoa (INKJET) jlall Jailly dcli §jg plasiwl
@ iblall adraalll §)g aqilall adradlll §)q :ojlegi Lging ,jpall claslg aclihll cLiifl o ranill

HP -Canon -Epso alajilhll g 0 paii wig
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adll aiall alalloall : gl

aall aiall alallaall (1) Jgaa

plah dady il 11 digall

duiall dallaall Jall drunlall Gahadll

Hoodie ygl go (Guiliii lglly pranijlisl ai janll ddhio 08 (quitils) plab dad, Al o aili gpall saliia
aruulall dahadll.

Jgla CL\'J_G.IJ_I| :2 diall

T-Shirt aajajgg ¢glg jpell pan go (Guilils puanijlisl pi ghdl ddhis 4 jglb dad 4l o aili jpall :alapwll
il druylall Gohall

89 Gulits pracifuisl a3 ol aahio o (gulad p) Jsaas Slyaatin aads i 4o aili el :clasull 6jgh
druulall Gahdll ;glg jpAall aaa.
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GlyiaM agidll cilyllaall (il

Glin\l aiall alalloall (2) Jgaa

clguhi a6 jlpis (G 4l 4 digall

dyidll aalloal duuuloll dabal

80 Guulis prani sl pi wgall alales ai cplaul adhaio Jaul (4 dgib p0 i 0 Al el bl 3jgl
druulall Gohdll ;glg jpAall aaa.

dlgho Gp 4l :5 disall
ddiall aallaall Jpall Arunlall aGakdll

dpulall dohdll ¢qlg jpall a2n go (Guiliiy aranijlisl ai ol Gadlgao G il o 2ili jpall :alapull ajgl
Byl Ganil janll 6 ppanill o jaic adlal pilas,
G 4l 16 aigall

drunlall dahadll

Hoodie jyall pan g0 (Guliiy pramiliial ai,qaill dbliay piaiall ddhio o4 ol (G o aili pall 2(:’J|_'_‘|J
djlic ddla] Cuailab drunlall Gahdll glg GOAL TIME 04 pranill a6 daagll (Guanil janll ddhio 4
apulall dakall
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GlyiaM agidll cilyllaall (il

Gjai yil :7 digall

drulall aakdl

pig Aypaall dlajallg jpall aaa go (Guliiy aranijlisl i (Gjaill dblia gi gl ddhio 4 (Gjai o aili jpall:aliall jgh
cuuliillg ¢ jlgill (Granil gk alaily drulall Gohall le an)jgi.

Gjoi il :8 disal

aiall aalloal sl drulall aakdl

dahall yqlg yall @21 go Guiliiy pranijlial ai,Giaill dhls i ghl adhio Jawl (a Ghai o 2ili el :alapull djgly
hlyill Grénil anll cdph Ga aranill (o paic dala] Cuailab dlall

Gjoi 19 disal

ddiall @allaall el drunlall dGahall

dulall dahdll ;glg jpall aaa P.D(S.LLILLLI aranijlial ai (Gjaill dhlia i, janll ddhio (d §jai o 9.|L| el gl ajglu.
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Sl Glgal aldg Gan

dadiall dlataaill pudi diliwl Jldg Gan

&iliwVl Gan

awldl danglo yulid Gle diliwll djad ay and)

ailiwlll sl aajallg jgao Jal agdall aajall gu Glalall Gluidl plasiuwly Gaall

blijl Joloo) bl Joloo qluy el lag - Lalall (Gluwidl plasi wly Gaall alwa o
d 2jallg (G la iVl el —agglh il llaall elall) jga0 Ja Tt dglallaajall ¢y (g
el 13 a2 agr Gl Jgaallg glui will & Al

diliiwVl @ajag jgao Jb d@ja gu blipyl allolao aud (4) Jgaa

alyall bl jgaall
0.01 0.923 Udlaadl clall g Ul jgaall
0.01 0.852 Oathgll claVl s ilill jgaall
0.01 0.790 ST cla Ul :Clill jgaall

ranll aalgh o Lgilyiad (0.01) (sgiwo aic alla Ll byl illolao of Jgaall (o oAy
ailiwl jglao uilyig gan le Jaslo

aldll

adluwilg .awdi g o aAdlii pacg . trallallg gulidll g jLiaVl a6 reability alyill 2 ndy
o-le aajall gbi g drwill g ag . agadall dglw ¢ ¢ dloglao (o ay Liagjs Layd aaly g
aluigys Lall Jolao Guph e ailiill lwn aig agaaall G laall Ul ) puicd (il Gl wl
. Split-half &ranill @ ijaill & dyphg ,Alpha Cronbach

ailiiwl jglhal Alill Jolao pud (5) Jgaa

aranill aijaill lall Jolao Jqaall
0.831— 0.892 0.865 Odlaall elall : Jgl jgaall
0.888 — 0.945 0.916 Uahgll oVl ilill jgaall
0.741 — 0.809 0.777 SLaiVl clall :édlill jgaall
02023 pauya /a1445 lgul (galaa ;3 aaall 3 alaall, aranillg (pall diagawll dlaall 136

Saudi Art and Design Journal Vol.3 NO.3 December (2023)



dalloal (:SJ'JJJ' Jaiilly dclybll Gyidi pladiuly dolaimyl Gudni

yljg alllare Ll .
gljg alliacc Llia iyl ||J|J_C'I_\J|

0.812 — 0.874 0.848 JAb ailiw Ml ald

aic dlla dranill aipaill Lall Joloo :aliill il oloo até praa of Gilwll Jgaall o aaiy
ailiw\l Gl G Le Jay Lo 0.01 (giuo

Joll el

ch Ldag Jlaall dall a aaaiall alaanill oy dylaa] a a ala Ggpa aagi”
alaganill alajs bhwgial bl J o alwa aiapalllaa o o Gdaillg " nnaiall
el I3 aaagy Il Jgaallg grmnmiiall o)V Ldag G Jlaall dall a6 a2 aiall

niiall ¥ Lldag Gllaall dalll (@ dadiall dlagamill alaja bugial (il Jilai(6) Jgaa

alyall (@dowa | agallalays | aloyal hugio | clayjall ggaas Gllaall clad
0.01 d|3 31.072 8 1217.650 9741.201 Cll_cg.a_'_l.nﬂ G
99 39.187 3879.558 &ch.cu_.aﬂ (_]jb
107 13620.759 gq.cu_.o_ll

Lo .(0.01) (sgiwo aic Liilma] dlla dayé ,ag (31.072) cuila (ca) daid of (6) Jgaa (o a iy
adjnalg uaniiall )i Liag ol dall a G2 diall dlayanill g (Ggpd 3gag Le Jay
el aaagy G ill Jgaallg daaaiall alijlaalILSD jLial (G uhi aialyall alail
danaiall aliflaall LSD jLial (7) Jgaa
pranill | aranill | aanill | aranil | aaail | goaill | aaail | aeail | aoail

II9II “8“ II7II II6II II5II II4II II3II II2II II]II _CIJSJI
30.198 26.643 44,044 40.175 17.485 36.124 33.070 20.854 41.359

pranill

II-III
aranill

- 20.505** .

II2II
aranill

- 12.215%* | 8.289** 3
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-ljg alll Ll
oljg alllaie i dgulall Al
aranill
- 3.054** | 15.270%* | 5.234** ’
II4II
aranill
- 18.639%* | 15.585%* | 3369** | 23874%** 5
aranill
- 22.690%* | 4.051** | 7.105** [ 19.321** 1183 6
aranill
- 3.868™* | 26.559** [ 7.919** | 10.974** | 23.190** | 2.685* 7
2l
- 17.401%* | 13.532** | 9158** | 9.481** | 6.426** | 5.789** | 14.716** 8
2l
- 3.555%% | 13.846™* | 9.977** | 12.713** | 5.926** 2.871* 9.344** | 11.161** 9
Jla pe pgai ggau 0.05 aic JIa * 0.01aic Jla **
Sl e
44 044 45
40.175 4sss
36.124 i
30.198 - .
26.643 0
25
17435 e 20
15
10

;d_a‘_;__ai;__c;;__a_;__a‘_;__a‘_;__ai;__a_;__&_

aniiall <y Lcu:g U_Ilcu_ll clalJI Y aa.m_aJI uLcu_o.m.l_II ubp huugio arng (1) JAds
il aei (1) Jadillg (7) Jgaadl oo
gnniiall )V Laag U_Jl.cu_ll call L dadiall dlaranill ¢ u Lzl_ihzul dlla ggpaaagi -1

pranill o§ "" aranillagly alaganill Jadl gla 7" pranill ol 12id,0.01d1Va (ggiwaaic

Ij_ljiq /"2" | il P-—l , ngn | ill

p_l. , II9II | II

p—l :"3“ | - " P—' :"4“ | - ” p—' , ||6||

5" ayanil

M7 panill A lal"7" g tanillg"" g tanill (11 0.05 @ 1Va (ggi woaic (Ggpdaaagi -2
Laiy "3" puanill Allal"9" atanillg"3" atanill (14 0.05 &1Va (ggiwoaic (Ggpdaagilah

"6" oanillg"1" atanill ;1 (dgpaaagi
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jiylg @oaaiwall gulall &l dalleo a6 Cagul gjlpall Jail aclinll didi gla ellag
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Abstract gilall

The King Salman Urban Charter represents efforts
he made while serving as governor of Riyadh.
While keen on preserving the urban characteristics
while advancing both architectural and urban de-
sign, his ideas helped to form an identity linked to
place and time. The Charter, originally published in
2021, by the Ministry of Culture, contrasted the cen-
tral region, also known as Najd, from other regions
of the Kingdom while simultaneously calling on oth-
er regions to follow suit. Therefore, this research
aims to present practical proposals for the six basic
values on which the King Salman Urban Charter was
based. The qualitative method was used, in addition
to applying the analytical method, along with the ob-
servational tool, by looking at the sources and ref-
erences prepared by others. The results showed the
possibility of applying the six core values present in
the King Salman Charter already being implemented
in the Asir region, on four levels: blocks, materials
used, architectural elements, and decorations bear-
ing inscriptions drawn from the history and culture
of the Asir region. It is worth noting that these pro-
posals are merely examples, but do not limit future
research.
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Lgaylig e d dhio aaldi G prhill ailab drwlul (saluo gaaii il Guhill glas
cllall §lital drwlbwll cowll adll Guhidratal alajido agadi Gl dadllaa caaa o
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1da1)d qylai aiig Gy alall g Awyi dlaluiog ULLO eluisi] -6 doariwallalgall aaluiia dg
Elyall paaiwo (L Lapilig doaaiwall dalall awbai Gall Gwall qilall - Le jyayilly cliag
chlaig gqpidiall Lgpa Liii il d il gl Gu 40 Rich Material - dyic alg o plasiwls
ot wiall a4l

paluwi illgaaliaall cligl algo Lgy jyaii ill ailaall a6 Gl d oello dayd (,Laiig
O-irall djlall @Al Guani -Le Jragy Al gthlls groasi wall dalpll alewl j 1agi -6
Ol ddlaayly s jlall Jjall G-anig aungilg Jggull alio (o ileall aclgd (-ani -l jLaalig
Jnoll alyog gua bl oo Lgrani (illg Girdiall eliy -6 doaaiwall cililiillg gl il
Gpwall Cupll gy s -ill @ laall algall Ly (Samir et all, 2018) (yqplg yoluw a2 41 Lo 12 ag

elidiillg caymll a &jlyall alaya aluldi g dijlgall a daclw -Lapeq alinilg o hllsa-
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cailaa ailisi Gill Gagaall elidialgo G le gM bVl draal el agidi wall Glalhill d14lgalg
(- do2aiwall algall pighi 6 Liaglgiaill cd thgis «dyayldill dlaall 6 doaaiwall algall
plaaiulig ayagalllgnilna ( Le b alig bl Lipac cublgialgo dlaaiw dyagldill dLaall
-0 Ciull guld eliy dpaa el Lab a il clpeill plol aganll -a aaluwi eliy cilyyilyi w)
Jogullg dagagll (M w Ll o aallLaad gl cLidl Jlabiwl afpaall

dyjlanall yalioll -3

g9l jubhe acllagagiing gulill gy dlall dale| -a dyjlacally alioll aalwia g
ciygidil il cililguall (sgiwo (L gl aluill (sgiun (- Le Lol ddhiallay ajai gall aglgul
Jalhllg JiVlg ycjolla eilils a oy crpgidl pue @ dhio GIETC( (2000 j43 2 Ga d ahiall Lgs
Jg-dnllg gyl iallg agalls .alilgall o0 2 yaall Lgia Gy ghag

-aldill aalall o ga JALA 0 lp0ollg &jlaall (Ggiwo (e d4laall dyggll (§-daiilakb
plgli il el la g o cowliiy Lay dyalaill dyjlanall p mliall o ranidalelg .daniall y mloall
oidyhll gaal el i yg hyg .dp nlaall 4)laall (,-a Lgaihgig dyaldill dyjlanall y mlioll o
dyjlano yalioy Algalglg alelyall oy ahis piliall (LAl ca agilly : gVl Lo ¢ iiivl gl
J-aollg Lgio Clgill bliiiiulg dyjlanall p alioll duljay :dyilill & yaylaill d)laall ;o0 dunido
el Jga alwljall o ayaall alipbs Lalaag épnloo &gy dgayall Lgailkag (Gdai (,_Lc
.Abdelhakim, D jamel & Bouthaina,2021) &l ill o plgli wll (4 taanallg ujlaoall
(2012 ,cauhlllarc

15l d igyog daly (G4ai -6 dyjlanall p aliall o0 d cgiio & cgano j1agi paluy Lab
pae ol (1981) palid  4aa Lgio dgayall @ avhgll w2 dlgill plaal ggiih ,pa4i wall
Layad agpall apial ki dyiol olywl G agay gall Jaicl o eyl e dajlall alaiall aaa
d1ngnall Le blaallg sl Jjalls (11988/2020) atago Layha (pall Jolgall ey clliag

ool Jal dojag
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Uiigdillg cajlajll -4
ayb3 & ojlanall Al il o Lago lej 2 dgaylaill g ull -6 Giig-aillg cajLajll § yioi
L4 -a-alg JA diug- aclwi yiig dillg cajlajll ol (Alobailan & Alawad, 2022) alg allg ;j\Luall
dllaall pyall Gl paivi il palioll pal o ajlajl juiaig wgaddl d aldig olaall diga bran

daloall adyglill agull a

Lgs cijsai -ill Giigdillg cajlajll Jya i oljg diolall o yanill (salyal Gyaall agall ofLas
polai gy i -a paluy Lolaag.dilaag dphito jg oy lgduhi ,d aaluy pwe d dhio
dhyull dwloll Jla il plasi w & alayly ojll Laaay ¥ guwlll ditiog d)g-bhing dhay iy
ol (2013) paill 63 &uin Lgio J-Lall pacq pofll jic Lasgan glaal g dillg calajll 4
489 J+lai G aling G-ill ggiall o -ple aiailli o pial 2io (dp e (Gall- (pwall hall ya
alapaall ayiliy qgblyiy Gowaia gulud G le ¢alllae aaiclada drwlioll dyglillg Glaall o
dqjlaall daglilLgio JA i drwaigll

phillg ola all & aliequny Layili gy woll hall é@ igaall Jla il d cgado &y ghl 2 dg

aag-alo dLidl ¢ (2019) (sjinllg (2020) 23 (St Cin étlaall aaliitallg ay d hpall & ayhll

alago (o dagalall cuyjlall dalaayly gjliall -a Juliwdl ailiii Gilyillg aaljiall Jlall o
alyall

caganll ,ag.clolalls diahg quilga Gl e d dhio (-4 g dillg cajlajll &g ialg
puc @dhio a dyalaill Glall - bhilgall Lgio og-aii il Ul (o0 G ajliiall & aall
-talldlall hilgall ¢ ¢ LoVl alyo aley] 6 Craalw ,-illg

plaiaVls Ja idlla gy yigdillg cajlapl Juh i Le @ laall aylldillg @ aldill oy if Lab
Joal of (2018) (Ggjpo y6a éin oy allaam ( Le Jilah cagiall é narall dhlwall @ apajy
alyah ~arwnigllg dyiliill cajlajila- dcgiiall ajlajll wlgsil &dajrlgaial Lajad juc ddhio

agall conyill -Le
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Qiliill ailo

Ol acaiy Guu lo JAA (o

dglaall ayggll Jyalil dgilal il 6jlaall ¢ 0 2aiwallg lpaell glaluw cllall Glipo by -
oluidly y 6 Ja iy aial sallg . byaall aiyll p o G-clgii G-ill dyalaill LgilJag ajlaall
oloj b oo alaiwall gylidcall -6 Lgrind (- Aay dilyiw] (Glirall g bl glaall aidllcg
ulhog

ddhiall &lyig dalai G- Le alaiclly (spal G blio 6 aduhidyilaolg Glitall digro -
£9)irall Lgs ol dall

daallajlaall e ilyaall glalw el lall Glial Cowll ayall guls oil ayilao] pghi -
yaliallg do24i wiall alg allg & ylanall Jiall: ,a bgiwo dayl ,a puicéd dhio,a
-phg-dillg wajlajllg .aqlaaall

lagill

ajnlicg.a_dilkhgg .ajyh ggiis it daga wlld yjolld Llaall ,a G-lpaall dlpill - -

laa yagy agal.drduhillg ddaill Alwljall o agaall o] Gl dalay gag.diiallgdyjlaoall

dlaall dyggll (agail dpwlwl @il 2oy (oAl éily il
ddidinall gylivall a6 Gdlpaall glalw el lall §livo pud Guhi G le Jaalldjgpa -
go crwliiy Lay palall aljg hi clyig Lgl dailill d dhiall G dldi J-oai duilyac d iy (Gla caa g

olaallg ¢luiVl
-l dagiall aaa Jio (§ fhidlidi woe alajly -apeall Jlaall il 6 daalwall -
-allall gl adayl gf ,aall (sgiuall L Lo| pal G alio Girdliig éuwljall Lgile G aicl
(-0 aJgag ilpaall &lpilldaalid eqill 6 draloill Al wwdallg oM eyl jga Janai -

b ullg &yalaiall & waiil
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galyall

dlao Glpill Judiwo - Le blasllay mloall djlaall a dilyill alapaall Jlaaf (2019) elayg i, asalp]
:1D0J.2019.82844 DOI/10.21608 .(407-414) .(3)9 .a1lgall a_ranill

&)laall plualy (, clagyl p14aill pighil JAaa4 §jlanall Sl jpba dula (2022) . Gay aaal,Jicla w)
MJAF.2021.54882.2135/10.21608 .23-53 ,(35)7 ,cuiluiVl pglallg ;jgidllg éjlaall dlao

duallablaall 6 djalaill (aluall d ljanllg dyjlanall ailaall (2000 ,Jpl) allw e olaal,
Galall gpall g -Le divhlldjlaoll JgUl —alally aigall [arale ad)g apc] daga wl
u-adl ag opin Linglgikillg pg loll &ig o0p1n d aoly ,uyiiallg

dlao aynloo drclih alayani plgliwl - Le (5aga il gawll Jla il d il 1l (2021) 2020 ¢pila el
MAAT.2021.79493.1063/10.21608 .15-26 ,(5)3 Ltaglgibillg dycgill dyyill

ddhio ,-a dglaall ayilyanll dyggll Le bilaall 6 lyanll aanill jga (2020) 2010 agalyl jgLu
agall :cagall daola .cagall

weiall aginjilalaall i will dlgadiall elp iy ja nab (Spwall huall) a alyylaa (2020) (io 2
https:/2upw/0HgBGV .349-375 ,(3)13

aianll paill dyibo (2h) e ally 6 (1968) 2lga Gjan

gl aga cllall driho dwygd (1) palaallg éyanll pue ayli a &gay (2002) live gy

(1) (Gualaiallg @ ylayl dlyall d ag)li @ wlja) jjellage ol lall p e (- a pwie (1999) glive ,gugpn
Ayihgllaga dl lalld1iho duujga

woulie Jlagpd aralpa dll :ayagldill ajlaall dclim (Lo alaall agivall @ il pyili (2020) .2 aal, g aca
https:/Zjour-.209-263 ,(2)1,.dypanllg d g lill alwljall dlao gy we ddhiay dagic dlpw dtalho
nalskku.edu.sa/jhs/ar/node/174

aldlaall ey iy -apall aldill éigjgall Jai ,-a dlyall jgag (s puwall hall da wla (2019) dyala Ly

(15)4 éilwill pg lollg g-idllg &)l aalld 110 (592wl Al wll (Gagwill by i dyay il
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https:/dx.doi.org/10.21608/mjaf.2019.11741.1112  .460-484

JLiVl allag - jloall a)ljg dingaull dyyall d Alaall Ul alulw ywe dahio L (2003).2aal ol
«dnliallg

[yaigo duln] oljla éjloly dilyill iliall dyjlanallg ayilyaall jal (5-8 jrawya ,2013) Galw jlagga
aage wll djgiall dijall,jLillg dalpwll & olall a iygll Sl ibgll ilpaall &y ill (, dilo
https:/2upw/szdkO

ablaally juc ddhio 4 pyadll Glpaoll blail (2007) alga e alll 2o w,jgua .alliage o ilyajll
189~ ,(1)23 ,arwaigll pglall (Guiton daola dlao Lgile Bilaall (G ilphg lagguisi :édynga wll dpall
http:/damascusuniversity.edu.sy/mag/eng/images/stories/zahraniA pdf .228

&gadl d1ao Liaglgikillg dalgall ¢ dp nlaall dypnall éjlaoll éyjlanall diggll (2022) A a0 doM
ERJ). 1(51). (204-216). DOI: 10.21608/ER JSH.2022.224614) éy wuaigll

&yl bran jgjeil GaudliwlLa)l G ilpaall Gl il Jugai Lilaa (5-8 o uyn 12013).a 020 lbl
aiyaall,jLilllg dalpuwll olall a il Eullill ibagh ilyaall Glyill -dilo [paigo duwla] aijlaag
https:/72upw/szdkO .ayaga wll djg-iall

LoMuwl qiball (3h) pue ayall dpja apd agano Ak

duallablaall e dahio e dranhi duwljn cglpanll dialay (a aluljn (1995) aaal eyl
0.l paall ja (1h) dngawll

:ay aloall & )laall ,a dljill paliall plaaiwl pyili (2018) jlgla (G1agi gjaia ¢aaplare . ils,alla
Awaigll pglol dyilaylwll d 1yo dylalwll dinoy dololl ilyall Algalg -6 alisll palic duwlj
DOI: https:/doi.org/10.17656/s jes.10072 .(41-52) (1)5

Lillaa apilg (ball) (spwall (gjlaall gall o plgli wl (2019) .6l 53g-aall (gl (5aib iilh
/10.21608 .1082-1102 ,(67) 2022 ,dicgill & uyill &gy dlao ddlwill &2l o ani (o lc

mbse.2022.258288
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dolaiuilg Juali G Aluwiiw)l o SJLaoall &lyill plgli il (22-25 jra 11ya,2012) aapllare cathlllae
agoall iVl aydig glasVlg jla il gpialldlgall élaall [drale ddjgl ,laall ¢lpaallg éjlaall
https:/2upw/juuin yno djaldll Liaglgiaillg dwaigll ,lall

il waLﬂJI japall:ayjaiawMl aiigildll pglall qaliog dawla (2019) dagia ,oljc

daola [piwalo dlluwj] &yjlanall alelyall Jala apall clglw Lc aalaillg diggll juili (2014) 2g L3 ,jgjc
Jo dpaldll apalall

1Vl g (6ali.ciaVlg Aylill a Lgil (1983) e (Spuuie

- Lgio dalaVl 52 oq Gpruall hall o a (,a asapjll paliall dlya iill p gl (2019) <ljga jial
pglallg ggiall élao claguiall d iaa dicih ayolaialae] JULa o dlaill gjgall 2 4li
https:/majs.journals.ekb.eg/article_142218 html .15-26 (5)3 ,avil i\l

dggll 2 14li —a dalll d ahiay & ayadll &jlaall dlapdo o o dalai wl (2017) 2aal g2 olall
DOI: 10.21608/ .(387-410) (48)2017 .é_reqill & yyill &igay d Lo dyiall a yyill uM h (gald sibhgll
mbse.2017.137954

Ayl éilyill dunngo Al Ul Gl dagall (2015) plilg , uga

(0 dpalyw aljlaai plgli wd Jan04 (spwall bdll g a dlaagl dpnlaall alélnll (2020).dagawo ¢lyd
https:/doi.org/10.24200/ .27-39 ()11 ,dclaiaVl pglallg ulall dlao dinaall VMg diall Jlao
jass.vol11iss1pp27-39

https:/cutz.cc/ adlaillg aloill Gglaia dungo aga dlglao :dlyillg ajghwil (2021) apw ,iadl
Mpv X

atihgll aga cllall aiiho duyga (1h) djalall o (2015) 2020, laiall

ol jLiiidl duwgo (1) puway dagldill Gjlaall dlayaas (2018) . Le (ggjpo

daoly [piwalo dllwy] épnloall & ynall éjlaall Le apilg g jlanall éigjgall (2008).2030,3g-010

http:/thesis.mandumah.com/Record/91447 .} no .4 ajlll
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(&yagaull daayillg yairillg gall diya daayi) aliiyall & 5y Jlay 12020) (2 20llg paall) (Spaiatago
(1988 -6 LUl @Al apin) dribgll 2 ga cllall dyiho dupga ALyl

(&agawll aaqyillg pirillg walll diya daapi) aadiball e prue (02020) (apaallg jpaall) (Spiiatago
(1988 (-6 dyla ¥l @A il ¢apaini) dyibhgll aga el lall d1iho duyga byl

djlaall a a0 claudl p14aillg duyall aiggll Juali u dinaill alga Ul cajlaj alulan (2018) cla wl (g1
DOI: 10.12816/0048945 .19-34 ,(12)2 ,(,gidllg

duwla] @yadi doado — (Gagawll iljaall dlyill -6 olaall dypdre (5-8 pawya 2013) (5 lito o taill
4jg-iall & iyaall,)LiVlg dalwull & ololl & iygll Sl -ibgll Gilpaall Sl ill (-dilo [} aigo
https:/72upw/szdkO .éaga wll

ol e ple 100 jgpay JLaialll dololl diloVl palallg G alall a prue Al (1999) adila ,,aaill
Al aalaall

~a23 Gl elwnn VI (pog ol—ai G J—ila o dgagawill cig il (2020) (gl _dall diaga wll a igll
https:/2upw/qENOTZ . ,-ibgll pgulls ala jlaal .diaga wll d ypall d Alaall

Ayl daagll bl L6 ggii (Sagaudl ilpaall Glyill (2010) liVlg daliull dolall digll

(1h) aiihgll a ga ¢l lall G 1iho d wipgd s-ilpaall glal w el Lall Glia (2021) o Lanillg djlaall G Lia
gl Al

duibgll aga ellall duibo dupga Al lopll . glaall . oluidl e (1995) pMe VI d)ljg

dappllg g dill §g-ia o (Satldi -4 (Spwall b all (10 paiv w MOCSaudil. (2020@] ddldill d)ljg
A el G laall aiglud J aay p2017 ple aja il Lgiauh ¢ o algl éiwlga alaall a L
Twitter]. Twitter. https:/twitter.com/MOC-] (Gabkall pre alaill Alyill gh wigll d aild 0
Saudi/status/130411137825338572975=20
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Abstract

The purpose of this study is to investigate the
influence of nature when incorporated into de-
signing living of fices in administrative buildings
and the subsequent effects it has on employee
well-being. A descriptive methodology is used
in the study through analyzing and comparing
administrative built environments. The findings
of the study reveal that when considering liv-
ing offices, the design concept and theme of
of fice space should evolve and change to meet
the current developing needs of employees.
Integrating nature and daylight into living spac-
es would promote employee productivity and
building efficiency. Implementing sustainable
design principles, such as natural lighting and
greenery areas, into living spaces promotes
indoor air quality and reduces electricity con-
sumption. Designs which reflect nature have a
strong influence on employee job satisfaction:
which subsequently, improves work quality.
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oAl aanill 4

Sl @liwd

-8 —clprall g hliallg dgaphll del Ayl :Jio— dolaiwll ayaldo oy g oa il -
Sg—tabgall a Lapilig d el (ilao

Sl daal

~clp 2l G hliallg daaphll delayl:Jio— dolai wll ayaldo ;e Guhililagaai -
tabhgall o Lapiligd dle Yl cilao (g

adileMl wilao go uliii A1 dylayl wilsall ddac Jgha aph - -

daull agaa

Olalall pranillaylac a dailedl cilh o dawl d pladiwl (,a dagll agaa (aalii
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. . L4a CU_LliJg daghll Gle daildll dylayl ddile Ml uilao arani
SaiVl aralp] ol paiall Givlaill

dunngally ¢y lolall ailyaglu d plil Gnlall aglgiaill jghill M4 (o cliag dylayl alelpall
1JAA (o cllag.dyla i

AdileMl gilaay Jooll alelya hikaiddac -

Auiile Ml dils ol adalall alelyall - -
Adile Ml ailaay adalall alelpall a lapiilig draranill yalioll -

ddile Ml qilaal G lalall jallg dbyaall digll ¢ Jolaill
il Layl
clLlag .aymlaall aaglgasyl ailgagill o peM iy Las aiaall draranill jla all @ chn
ayis alpalg aranil ellag s la)l jall ilhao go dddlgiall d apanill jla 6Vl G i J\La o
go qruliii draglghyl dugpg paloall aranill pAall JUA o draglghgl adalall éjlaall d iy
diull ahillg araldall guii d Lol4io d1aglghy) d oghial 1A il Jlaig paall Glilhio
il lguinblg ailil palicg ailaanal d tapanill alallaall gadaill G1alal jall d el daley
duaglgaiMl d oghriall g o Jolaiil dbaall aluidill o dalaiwl diathg diggillg deladl o big
padiuo po Ll Jclailllgibas -illg -aranill padall g o cruwliii a iy Gl Jgogll juall
Syl Lalall pall
alelyall Jal paiall Giolaill g apyilig dayhll Le aildll o yanill éoagl Jgliig
alalall ajlaall o ddlall o agi g o ddalalldjlaall pano @igy JAa o cllag djlayl
o-u il (§ daig d halld inll g o daga alalle § 1ai G ill Lgdlaalg édolai wall d yaiillg
daranill ala diall Ja JU A o g dgallg (-isall
ddile VI (ilao hyha
dalleal draranill jla alllg Jglall o dcgiiall puloallg hhall pagl panall oy
ialall dyaglgiaill ailyg il d ayii aiddilill aVgaill apluieg ddle Ml ilaay dlalall alelyall

6392 (i Jal 0 Liaglgibill pgle (62423 galo J4 ddallo rannall clel Jglag
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- . La CU_LIiJg daghll lc daildll dylall ddle Ml Gilao arani
S)aiVl aalp] a0l paiall Giglaill

wan calivi gl lgilhh wie Joilaii dyjla) ciilao ) dalall of éomvd gl alélyall Jala alall
ajaylg Lgaay dalisall pludll clalleg agibpn duwlja go lgid ratigall 22 cq Lgilmmai
0 1AVl Ailoaallg dalyiwl o Alolg glpall ailagl cladg ulelVl alelpag ailelaiall cay ¢q
09 (2012 .¢lpi) adl..aclnog alMiug alyao o0 auwipllg drdall @ apall Jilwgg, alio diljga
polic gleyag juall aligho deln 6 piilo 4ili1g3 aio ayallg ggpall dyegi ol a2 A
dlqlao atite wnildalg Lgarani e Janig.ddarlguyay of aanall e dioo alilhiog
dlalac)l pagi g amall dlpa JALa oq .y aliall el 1i ¢ o L-liallg L,J_a.&_ll daMall (G dni
doclgo aaacluall - aghiill sgiwall ledjlasllaalpll Jilwg go- dygall dyclaiall
paall Gle aly ha dg.dgjhill cdlaallg apallg drlyi wl d wwgall calaal g o aladdl
:a iVl Ll alll Jgagll aanall ¢ o il Lo vdpai wo Gy i g jlayl

wa ilhgllg aljpigaill (6 p1aillg g wgill a il &gy jaall Grwiig o hii -d digyall -
& ol

dlagllg alaidl o J4 (punil (5ads didghg dloa (53 aani -

aldlhall jase hyaog dip gla - -

il jLillg ddlall elgi wl ciVaao lg wlul (,Le 221ii @ aranill aljlydll Alail alac &)
o-oranill lydll jLisla (datagll guiy Jaaddl) Lalall jall G laall Jasddlg . -ilall d byaall
Jlanall jly_hllg ,llaall J4 il 12 g deasi wall d alkall clilgi wl iJa 00 22 9y qrwliall
g-6g0 232 g Joall donh jpu gl oy adledl wilao alela bhai §l (2 1g4d) -itall
jalgall Gilaniwilg dadaill cilaall (o Yay dijna aalio dlasiwlg dapall aljlual Lida alpall
a2 oloiall g higally o biiall arwdill ¢ c puall call iavl b alhg . hilgall o Ya s g hlgdllg
(Murray 2009) tkraall @ ala alpaa Gl alalall [ diig

\Lol4 Lélga Joany cabiga 120 s @alwall hiugio :(Area Allocation) daluall pymai -
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L apilig dayhll Gle daildll dylayl ddleyl ilao arani

SaiVl aralp] ol yaiall Giglaill

Usable Floor plaai wlMll & masall @alwall (| (Full Time Equivalent- FTE) (*) 59 /a_.u150
Area- UFA

dyayilyi w)l jLyial ((Future Proofing & Flexibility) :gwgill \(Judi wall (,a digpall -
-0 ggiillg (34 i) Lo ¢ ijn alia gl alaluall oy wéi JALA ¢ 0 atanill 4 dglhall
(2018 2 wll) @& alisall aVlaoi wll wowliil Lglyai 4ay ol albluall

hyll JAa o :(Functional Relationships & Collocation) g 1aaillg da raikagll alélall -
:Jio dacluall cilelpallg Galyallg ,J_oall ¢ blolg cilaall h thiig dagagl cilavall ¢y
dagajall diliagll p il g o d bpall aljluiog alpaall aic g agi il alalll fiag dalyiwl
(4 Ja i) Jols plga Lgr gudl ailelya (,-d

jun :Jio o call & nnao dglala alélyd aa ¢y dgs (Support Spaces) acall aljyn -
U-Le abyiiall @1iballg alyo clapio,all . pgaill Alisalo lahll G dlya ¢jai alelaial

doaaiwall alelyally @ dalo (g ai gf

doj\ll ddlhll diab Juldil o ani:(Building Skin & Enclosure) (,itall call ¢q ailgalg -
ddlalllfag Jiai il eyl il ygai jlyialg  -itall G 024l

dylac alqil g aagall Jolgall o (s jlayl jall Jala igall dalll:Acoustic agall -
o0 aall g all d nlo d yiball LiMAN ¢y g hlgdg drad w Al pladi wl ¢l 1ag b haill
d1ngnall p1agi ;o 2y Vdlilaall cailiagll ala capallg alelaiaVl jia of Lab clagall JLaiil
Lgl dyignll

ol Laa . ilgll A ad dglhe @ ngnall :(Privacy & Security) ¢ olllg d_ingaall -
clgus dyngaall eVl 4 pagl go acallalela a g adlolaag Lajf ugliho Jclaill
agi il wailiagll ¢y d Lolall g blgall alelaijl glewall -a g agyLas dyigall gl d yijal
i guglall alalyil jlic\l 6 pagll po,agido aalg 4 anwilgiblg dalall dagaall
daildll ah il @ blis g dgo wily Gl alpaallg dApall aljlwo ¢ 13 105 aagi
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4 apilig daghll Gl daildll dylayl ddleyl Gilho aponi

Slailll agalyf 2aal yaiall Gigloill

F A il Ll S aad) g g gl e Lalald
S g e e e Al B e s
il Gl g 5 e palll JEEI g sy ey e
PTYUIETR PN ETSIF P LS. PRI Jp . W |
I TE RN R NNC NP P | I P8 P L

iy i 5 3l g A

ETP NN I

et 431 Al

SVl irall abpidiall aloaall Ghlial Gadl hawo (V) Jad (gl Gitall Al plaiwl aagy adl hduo (1) Jaud
(17,70 FIA apwll) (17,70 %A 2wl

! e el Sy g Y ol Ll A Y g g5 i ) At A0y Gl SR B el gy 2 gl ey e e
oS A il Al g sl Sty ol Gl Al s g (o i g AR R g 2y o el S A R, i
walagh il ! Lgpliy gl e pana g gyl S ) gAY e R e i () S o 1 a3 e e bl e il b S
e gy S Lagey g A e ALY A B e By Al el ) et ) ey il Gl
Ao pall A Sl el gl e e iy a1y A el e Ly el

el y Sl faaiae Sl jall bashas

il 13 24 13022 3 200 1 % 27 Lmkd 12 islidad 3 DMl
B3 520 A 200 % 27 ekt |3 el e -Dmi2
oD S8 28 30 26 0 36T £ 36 baind 140 Sielia) 3 2 D3
1351043 22 GE 2T 18 petit] B e Lia) 3 g - Dimid

D 3G ET2 /2 81 W 7298 x 295 £+ 9.0 x 9.0 -D10

el 25 55 F %0 8.1 Ja Zilana B # a5 218/ %0 20,3 Smait i -D1 02

PR B ST RS WERCTR A LY L YRR PG EEE TR e e o ] [1].]

alineig jall pramil G ldiwall alaio\l (a6 digyall aags (§)la] LAy ja hikhial Ladl hduog dyjghio dahal «(3) JAd
) ) (11,70 %IA Apwll) j
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" . L4 CIHjiJ"g dauhll lc daildll dyla)l dileVl dilao alani
SILaill pralp] 20l paiall Givlaill

i nugw ex: _E
4 el ;:1:‘# i g?
Litall Glalal jall hyhail dpaghiillg daghagll aldlell angs o) Gital ddl hawo «(s) Jad

Jlocll plasiwl g oy auhllcgalllabg diaphllpbliall 1l Jgagl :Amenity aalll -
plaaiwl ailaolg dldiiall clanallg,pall GL pladiwlg éjlall aaa (L dbdlallg agiall

(023t wall aagi g o d ey dyggi dila alelia () Jgnglg GLhll dggll adaly cilelya
aball aljluog

2-8ig .Salall ; ghallg b iillg <LgiVl alg_og gLl jLyial :(Aesthetics) alylaall -
Laglal aly all (§-alpall ghwall 6 g agll g o ggpiitall o_pani

Jlac¥l -0 pis gi- abrao jlail yhou Lglla o -l dddle Yl wilbal cwliall aanill jisl
Jradiillg gl cayjlno Jldig ddlihall dMgiwl 2y idyi p Fi d gag 0 dj1o o drogl
Kar-) panall (glhi ¢ c dajls clicll pago jLuisl dilac (g4 daleg dalnidl Lijo (I Jgaig

U-loa .aalhll dugi wil jLiT Jga dicgill g anall pgdy (Ji g-hoall yaaelll g ag (len, 20m
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- . La CU_LIiJg daghll lc daildll dylall ddle Ml Gilao arani
S)aiVl aalp] a0l paiall Giglaill

AaUl g o duglhall plgall jlailg dalpllg Jlaall pragil .ag lhall o irall A 23 24210 g anall
o-lall paa g bl all gga Jrdiwall -6 pghia 6 G-ill aclhall alaliall glwall g
(Karlen, 2011) a_titigj djgy

édile )Ml wilao prani o caagll

olusiVl d talajg d a3l a iyl pyghig pghi ddleJl cuilaal G Lalall a_anill iay

o-a dlalalldjlaalla o3l dy waillg dygallg aagagl alaliavl il alelyall d elya dalelg
dilia il aanalldygy JUa o gall o gaai ag ailagll i jladl jlailg juall plaaiwl
wlllg alalallg dpalaall pglall ainall alsidilly 24 Ulg (Nussbaumer, 2009) jiall a wliualg
a4 891 (1313 puani psgil alallg p-all g paaiaulsiallgjlaall of @l 6)g hiall 6 uidil
(5 Jad) ,-ag (Nussbaumer, 2009) Lgsle (, Lalall pyanill pg dy (-ill dugill gsaliall

@l pacq dapall aaiill yll ulg druliall algall pladi wl galaiayl Jololl -
Jnlailly

alabial d plil d popanill y aliall &a o0 atanill d ocllo g ag :,arhgll Jolall -
0941 g aranill dalall guwilg aclgdll ghwall a6 g agll g o gluwivlg glaall alilhiog
iyl gulydall Le 14 afoo d alivall ap mlie) o tanill

aitniiig panalldg)g.atanill jlad agagg.dyllaalliapball gag: s dill Jololl -
saloall GluiVl alilbhio g o pelli g

arwliall agaiill guwlg cuh il algog alolall jLiial gag :,eaill gl 4Mgi wll Jolall -

,pl'\"\'l' w\l a 11\ng.a Lanill L)_q d_igJ_QJI ao ,%)5“8]' uMl ciladl (g-Ldnig
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" . L4 GJ__I_jiJ"g dauhll lc daildll dyla)l dileVl dilao alani
SILaill pralp] 20l paiall Givlaill

T

W —
(Green Macquarie Bank) ¢Liy :(5) J4 s

jsili §1ag dsjlanall ugall & llaal Lalall il g il

gl eyl pgaill sgiwo (-le (itallg dingnall 2 1alig a apall aljluog blLitill 2 yaaig dathgll culiog wino
ajlgall delab yragi atiyg delealg dajrall sajlgallg aliall aypi:Jio diynall aliiaill o arai uyg (LEED) delas
(,Office Snapshots 2012 ) .Jua diill ca dlkig

rwill adliiyg ,aanill ladl ¢ c pueill 6 délhall dbludl g anill G éq" o 3 Jg
pranilla. glwillg glaall dlilhiallg cailbagl 1li djga -a aalalg aranill 4 alyallg
U-le aanill palic JUeiwl & dyby Laslod graag daluall gi cilelpall dallao (ya ga Lalall
Ja_ipVig b thaill gi (2005 ,cd 13) "delaAy Jaall ol go elal (,Lc acl iy (,_aibhgg o gai
jull daaaii aingaglh jn ol hihailllaa alpalg diteo d taranidlthao  Le 2Ly
aalaillg drwliall (jlglilg . ailolallg b diillg cLgiVl alg-og aaillhg ,pladi wl Alel
alolallg Lglynlaig dyjlanall jgoll graal clgll clijpyl ga G 1alall g ranilla ;3] . alaidl
otiball jall La aaijgig ajluial aashg auwyldog ALVl ddjaallg lgolaiiwl aidisg Lgitalag
dojMl aljlgunaMlg Lgaijgig del eVl duljag drwliall d oAgll o aolaaiwlg ,aidibg wwn
(2001, aly i) Lgidybag cron - Lalall juall

(delerVlg cayaill alapd) dloaal

09-4ig cad will 6 & dlao gl dedipall & o) Ul coai alllallg g aplilll o by

wilwlwallg ,abaill ajgalg ailyghall ailaall :Jio dapalkall e Gloaall y ghig ,d1dso

Jalhy g
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" . L4 GJ._J__l"'iJ"g doayhll Gl daildll dlall ddileyl Gilao arani
SIlaill pralpl 20l paiall Giglaill

cplilll ay altall caly il _ag (aloaall alaag) ajLiyl aljtgaig aypillg d iaaill ) galg
Liahgg Lillas g4 il gaul palkall pieg paltall gy Juagill gghy & ararall M ulllg
Al Ul ca aii gl waug dyd adlii Gl Jgagll s jlall itall G bl aaa dijlgo (-Aoug
(64 i) (Tweedy 1986) : Ly Lo Lasayy il b thiill day i g o cad wllig kilgallg

adalall alelpall Jloall hyhaill o -

Adlgillg daacVl u Lo hldill agani Gioay aldlwall aghaii -

wadwlllg hilgallg aliey Ul aakill dduliiall pha Ul -

:aranill (o édyilsill palioll pili

éuadlalall alelall g d glalall G daall Juai wl ) aylayl -liall apania iy

jraii ayiliill alialla (2006 ,jiiga) Lalidilg & 1am p 6l aleélyall Jaag elapiwMl G _Le acl
alalall ayiaVl alaia gl dyglawll alaiall pyc ddiiall araghll aclayl f Lab ,alayillg ccdall
Aylayl ileall 6 dale doatiwall & aldill Cuiugjglall delayl ¢ o lj1is Jadllega ayii
Ol Gl jua Jagai -6 dp s ailga al dglalall alélpall -a dpfall agagq aililyill plasi wla

{7 Jad) aulapllg Jloalls jrais (,-ala Glal Gilwil j1a

| E—— |

Pians Form

—

Claca 1 AT a0 E D My g e i Ul
Solar RadiantFlsor Heaing 3 21130

Claa 1 33 2n2a) iy ugd o BT

dylayl cilelpall Jala ciillg elggllg clighll pijgi akai (sgay (sall degayall il pliai argi dhal :(6) JAuds

(Hyperline, 2023)
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4 apilig doghll Gl daildll dylayl ddleYl Qilhao proni

SaiVl aralp] ol yaiall Giglaill

ol GAiayg dyygpall yy¢ aloglooll d anil A all Jaoy oyl y bliall ) p bill 2 ic

diauhll d waigll e ap 1l jghia b Gpinll G nall pliill ol ga pilill 12 gl Gguall pwaill
dayhll G alaliof cliboy Gill guyldall calivo (o Lc jlpaill G2 doall Jlawll ;o dighall
daphll Jla il aagl cuaiug glwidl a0 gla (Lapeg . jgajllg jlgillg jlillg, alill) : o

Léyan Liga (lay puiliLgl -ga dayhll jululgalaga

(Niokos, 2008) c"LLnLcl wilhal 6 jlayl jall Jala dpasll apwlpll Gilaall angi akhdl (7) Jad

0g-ail abilill pari wig jall d aillallg doaaiwall alilill d tegi juall dayh () aig

-0 aliliill paaiwilab dbpill ol g jladllls éraranill paliall ayalil gl o anill & als

glrally gulunyl o Lalai juai d1la3 cgal dala] JUa o acay sall aranill pggdo 2yl

Ly wpw dlia Laila by ¢-alg 43l Gl pano o aranill ca ling (Kellert et al, 2011)
2amill o lao (4 aeAgg (Hao dilui

:(Design for the environment) diyll Jal (0 pranill

ahiialla,aanallljaai Jiai il daaall gralaaliaalaiyll Jal o aranill pg gac”

lgllani wig cilyiiall pyiniallac aayiiaipll gl gapaii Gill dpglwdl Ul Ldil{iy d ddlgial

2012 ,2.030) "dipll a alaiiall aagl Gl pil Jlai 6 ackwi of 40y Lgio alaillg

Livifg il elyall 2 yani Le (aaile )Ml quilan) dpaagaill aylal ilall 6 kilgall Jaaig (43
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a apilig daghll Gl daildll dylayl ddleyl ilso poni

S)aiVl aalp] a0l yaiall Giyloill

ld1 o Joliidll pLbill g)jf of (-4ang Lgile pilaiig aaii Gill alilill Al hilgag algalg

(8 Jhaiis) aubh paal laa gag diudl jlao (Le dilall (o GuaVlaall alhiyg,jgadl

£
e
r’
4
'. w
_I:
»
»
. '. by

peaal Jaa) alilyilly b hilal didl SKYFLOR (Louth sl jlag) cililyilly uub hilal dhal
aglc gaii GUISKYFLOR (L aub aglc gaii il
(Michler, 2012) (Michler, 2012)
dlohall y aliall go 200 Jata JMA o0 dlaio dinno gl dalad clagl SKYFLOR kilga eluui :(8) 4
ool glo bl Jgaa aghiiq aygall Jolgall ;o dlolall yalioll d las dilao| -a plhilllaa dj1og.(,-itall
el qilao 4 liagull apani
-0 -lagull a_panill 3 03 Lghla oo ¢-bay -ill apudl G bl oy sl dlia
gl awragi (il Loyag dpundl ey il oy ¢rami JU A o el ag dylayl alélall
dgayhll dela)l Jgaal ahia Jooy agle Jgmall yhoyg Goaphll cgall -
Lao adlgill JMA o Girall Gljga graa d clggll (Gaai daly) JUA o i ,aill dggll -

(9 Jai) oyl iyl plbilly jga il o0 2 yj,
jga il dly g Jadl Girall 6 elpaall abluall - Le Jgaall ey sl ablwall -
<lg gll 4392 ¢ winig a1dii - Le djaall Lgyal aliliill glg il aar o) 3l daphll g o yi6l kLl
o-Le juhyill aayii ga dyjlayl cilbollg Gliall apani (-6 angdi (Gl sl Jgaill &l

jall G le gaddnd il dyiliiwl dlalac Ml p1agig .analiiVlg gglaill jjeig o caidhluo (G la
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" . L4 GJ__I_jiJ"g dauhll lc daildll dyla)l dileVl dilao alani
SILaill pralp] 20l paiall Givlaill

dalirall Jaoll dlalac] o0 aujar gjlgio cibo cliil gai clpaii ala il Ay Spig.J-aall o
alelpall G lalall ayanill aitg aglac pgy go cruwlii Lay Lghla clyaill alpalll ¢ aay (il
La4 Lapeq élilg aliajig hilgag cad wl o G Lalall jall Ja i -ill paliall & wljay a gl
(gL il Layilg Lgisegig paliall Lgio gg-aii il dalall iujiall sbyill 6 doay
dylaMl ciilaall araniy plidll aicg . Aaoulghaar pmliollada ddllc aa g, Jaqdillg,ualallg
Acldall prani:is Lali pranill yg-hy -in Lgilelyo oy drwlul 2 clgd dac 2 agiail
d_galgllg .Gl Ayl d wljag .a arhagl cwn LIV g jgig a4l Gy aog A aliallg . ilaallg

(10 J4 i) (Piotrowski, 2016) ailyAa Vg cad willg b ilgall alallaog a Al

dyjlnall aakill Jady €yl hilgallg algalghl alaag plkai - (SKYFLOR) ilyall dalall J:Lilg-aJI (9) Jais
challl dglle calll L aléaihll (sginig il arh da e (o algll (o0 plhill (jg-4ig claibVl d il cag ayll & ahil gf
dlanl agiluys aduh Ifalg ,ablilkill g ai pcai ddig clialp wll o d dih Lgals ¢ og aliliill o (§lpiaVl dlg
clpraall ab wil j1aiig plat wall clidll Lalai cwlio plbrilla ag by will oo gi dughyll o hilgallg (-iiall
(Deavita, 2015) &2020ll (sl dahily (i JLail yga) dlall e digiall
-0 Gluidldan a Llay) pidi ddle Ul ilao Jala elggll daga Liljo elpaall kilgall agi
élga uaiii éuya (Evans & McCoy, 1998) Lgua aidag (-0 907 Glusidl (eady (-ill dyiall iyl
waaglla Ial .l all dany daall pyloall khuipig dauhll o c ilndio jqhile Lilleg Liclinal

pianiga cllas caagllg,agitalajg,J-aall Lc agijadg alpalldan gcay sJal a0 el
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j12 aanall gjj &g (gjlall Sloan-Kettering aiyith gl j4po J 4l o dyjghio & hal :(10)
(Robeznieks , 2011) ok d iyl algag japall Lkiidlg Jldi wl Jad

-0 Lgilclyo alp all aijhiq o anall glay] (Lo dbledl cilaal d lalall apolaill 2 aioi
Jnall deqi o dlga il aiphiy gaug dals cilao gl ggpd dac Gl dap il elgu o anill
Abpll Jac dyegig aiball daa Ga phill goay VAl Gkl jallg Jaoll caln die)g
auha ddphy Joaall dgal colii of aeay Sl daha Jag
dlagall Jlacll plasi] oo glolall alpall ihai gapar ddle)dl cilao alélyd caagi
dutwgall Gl claiiVlg ,J-aall (] pgadll aic Lol pajga.iig agiljad -le dhdlallg agl
i)l wilao pggaar aranill gl diaall draranill laall plaaiwl JAa oo ellag dyjla)l
Lgi wilaall aaga d wwgall aauilyiwl alailg Liadiig jla aVl algig jlaisl -l o gadal
aliiyl aalij GLe Jaoy Guib o jua gag J-aall c\lojig glaall Liagy Jlaivl gilolall ol aill
a @la Gl o ghalg Jclail | agapi daypail J4di gag glolall alpall galdlelallg
éaal | g Lhillg alall aglgiaill pa dillg ,J-aoll -6 p il clyaglw g 1an cblgs sl
(Piotrowski, 2016) dyjlayl ilaall d yaganill d laoll -6 aldi wall aljg hill
«aanllg adliall eligiwl -a Galaidl jlaiiwlaylaylqilaalldiy aaayhll 302" §)
Otlolall s alabiall ailallallg oglaillg bglyill aalyjl g anill ailac jjoy panalld dliiylg
Uelaindl gl dalyjg.graalldan (Le blaallayidillg anll g hill praal alansiaac a

pianill o bl e dalall dyiaill il 6 aulail il 3gag oo JLiivlg ¢Lolall ou
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SaiVl aralp] ol paiall Givlaill

diy Gl gl ghar panalla padiall pranill hailghy il duiueall abai ] (2 lail
go ddalall aliyll jighig ¢tlololl aly all a4jliita (0 aijall jjaig,J-dl ddlh clhiiadala

(11 J4is) (Sorrento, 2012) "gliwall 6 dayall A4

gauhll le pilall pranill dilaiwl dylayl wilaall adalall alehall pghi 2 agi dyjghio dhadl (1) Ja
(Erco, nd)

:aaphll Gle aildll aranill
Gy (¢ Lgilolaial agaa grngis @ iaall d aranill alabyill d paall alayall ala
o-aranill paall apay ella G leg avlaall gran a dialall aljaiallg alpgeiall plillg yilill
o0 pgliuy of panall - leg asdiwallga atanill pasiwallg dapaall Jlail ;o A4
-0 Galai wlg dyalall aljg hill p AT dalio agle A 09 aranill Jala adkgg jghilllaa
Lal\la (0 hay dun o alall all a g il duiullg diljuall sg-all1a g ,alyigill &l
oliadl Gl Jaaddl G J-agill Laa Jla bl 3 0ag .-dubaglg G llaall Jadidl Gl J-agill
2 dlgy aal aigh il Laaig dodlg pial G irall Gliaiwall Goilijrall el §uiill Jaay sall
dyapanilldawlall gy aall gl

eljg ol aal1aag plgldl o Ly a golol y till 40 gpi4y agild alpalll Jaay Loaic
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thlio G1a aanmall lclalligejoglaino p hiall jg4h) daradlgill dyglaall acldall Guo
phlio aaii o amall (loa.dalio p e dylally Bliall jg-Ailoaicg ,digpll daino dlaalg
Jad) abuiidl aaal pasiwy lao ella (| Log .djgnllg ,Jaiillg gl o wiball pic dlan

(13 12

. S
| ™\’ . B
daaphlly Bliall a_agi ,Cunningham Group pl gaiis @ cgaio cibo Jala o dyjghrio d hal :(12) Ja

Joall <Lifl -4 plglil (,Lc agiag ilolall alyall gliof (Lc acluwi - ill & llaall Gllys illg

(Decoist, 2013)

.-(-’..

L6 23Ul o dlalall Aligll pghi G ¢ ddbile)l ilhal apanill G a g ayjghio dadl :(13) J4

wani gayl Ggain ag.agaall o d Ul ablwall o daganallada dayh Le allall o anill glowal

anlill yo dngaall - Le blaall g o -Lalall jall Gl pilaall jLgill eger culai aailis 2 agig Liag cala i

jall Gpall gliall a2 vi LAy ¢ -4lg,ajlallg Jalall ¢y agaall b aa Jyji U dalai a dda (G 14y aila d yjlanall
(Decoist, 2013) - Lalall
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O-alall il o wdi 6 doaaall alaaglig alilillg alpygaillg ALillg, p blgall padiwi
daluall éua o @l aauy glaijly ggai ol -l Joaall g gilii Jug il sagidall (g la i
plol dla o Open Office Area (s jlayl Lalall jyall oy wdid ylac 2 0ig baliiill ggil Lddg
dulac o J0ai dlillg djgallg jliall gq-iig épis ¢ Lab jub ahwolia jialla aanall
Mg wljol apwaill
:(Action Office) Jaall wibo
o-le arwdilllaa japg.dyjlaMl dlehall o tanig arwdid laal &y pg gdoga
dlaall pa ai ,ill 4j galllg cilanallg GLiVI 12 6q ¢glolall alp aill a yapall d piball Glalgal
Office Land- ayayhll y bliall aila coilaall (o J4 2 0)g .elalll d llog (] (5ad-ig . yalii)l
go gladlgio Laag ,Jaoll clal aa wla ¢ c pioi aalao(Action Office) Jaoll cilang scape
00 g\LLds Lab ,alais Jaall clal (Le dja g alloa y i4] Jaoll d iy 01l g anall ciglao
ol prwdill pggao Jiai a dg(Cobaleda Cordero et al., 2019) ¢y-ilolall (, Lc aggarallg haaAll
J-aall G hlio ¢y lall a ppwdill laa pa3i uyg (The Modified Plan) Jaoall hd wall
(sqlhib) "alclaiaVl aljag d dlaallg ayalall (uilaall @ Ggo 2 yaai p o,a Glaallg dagiaall
(3 ,2009
édile Ul aibay alall ayl
ol Lil pghi dpagilyiwdl dalill o dable)l qilao Jala oy ybial AyoiiLoaic
Laa gl
deLa g3 g.ag aanill g alilill ay piaig Jladil dac (0 g-hi) :pauhll phiall -
-l il dligho ¢y c cadithlly aa wig (G2 all 42 10)g dawlg aagl Lilgj g-4ig . talj
dngnilig dilanll jagi ddlao (Ghlio gag ainog pan jia ga :galall ol -
dynoll danill

algaVl 02l e djaall aalaile)dl ilao alelpal d oyl Le aildll o anil”
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- . La CIJ.LIiJg daghll lc daildll dylall ddle Ml Gilao arani
S)aiVl aalp] a0l paiall Giglaill

alela g laldayhlly Jlaidl lin dlaldac Lil jyal 2 dg dyiall aliyll glgil graa (-4 pigillg
:(Largo,2011) "ayVall ada 4y (09 d1an
Gilan alylg dauhll L pild p bio (G Lol (Landscape daghll pBliall) aeajllaclyj -
el
olalall pall G aadil aligall Jgaay alawdl -
aapitall daphll delandly alelpall delen] -
ol Gaghll hiall qilh Gl dajlall dayhll daabiial adlgiy Glalall pall agji - -
lgis i hay aapaall of G Le alpaigo cllia dayhll Layagi G-ill anall Lijall el )
O-Le aaghlly JLaidl pili Aluwljall o 2 yaall Gy ghilg aaghll Le alildll g ramill JALA o
waiball Janll  0d1r 020562 wallg i@l 2 gall by i dalc] (Le dja dllg ela il
O-Ldallg . -apnall dalll iy a gl JALa o aayhll g o Jlaivla (14 J4d)
(Hase & Heerwagen, 2001)
daliao Gy piliy -apaall ealll of Le Jivall o LEqi pagi aall bl Gulia cilgal §)
o0 Hhill agisa) Guubliaall gl pgaill pladiwl ggialdla dyivall Glipllg draphll o
(201Berg) dyaall aaliiiallg d oyl jgall iy c alegago -4 aall hydii blail

(Hase, &Heerwagen.2001).aaihll ( lc ailall aranill plasiwl ddlell ilao arani LG aa0ag (Sgull haill:(14) Jad
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:alpall ¢lglug Jaoll diy dhudil

U4 J-aalldiy ,a gglaillg . Jaoll diy -6 gujlai il dhdilly ivall pan iy
Ggai il M4 diall Jag.gladig la Ml algidyclaa dylac gag.dagall dlajdall o alyall
panall  leg.arclainVl §jlg-all ciyaig duwgall arayilyi wl cala alll G daig ,J-aall jw
alpall o Jelaill 2 iid alelpall ajldii doay d wwdall bhaillddace 21407 G 1ath dwlja
-8 gugiill g anall leg aiMA dirall Ja e aclwida g ljladl glalg dclaallg ogloilla
dlogloall Jalii dlia yg-htlg 4 uwdallg gg-Lolall Lgs arai uyl . aoll jialala cldalac
Ko-) J-aall e\ ojs JLaivlg byl alpall po iy G claiall juall of Las ,Jglall oy g jla alllg
al §-daidinnaiy ,a oAl go Jclaig iy of agy Gclaial ¢ ila gluiyla (pec, 2018
SaLnidl jlaii wlaiblgdpiapao guiddiitalldinll ,adauhll 3 01 la cllasg aiblial
@ ayillg aialall glg Ul ¢y o dcqiio d cgaaay jualllaa jiai of -arg dnlidigdanll 4
elpal gi cebyiwll o alhnll jalllaas Al alll paaiuyg gliaiwllg yuglalllago || U9-Aug
clall aipo daluio (ghig dlolaiwll daaaio ddhia (,-ag (Kopec, 2018) M ajll (4 dlialhe
Laapeg gupalizallg CLigiidl ajgao (g-47 of G-Le .gala il

Larani apad g aall aranilldylac jioy plaiwall i Alwjlaa; ieall panall'g
ayiaillg, o hill @ labiall alalell dallao (6 a cgiiall alanaill g3 alpall acluy M ol4io
cilao akig eVl e plaiwall aanill G Jf JLaiivl .dpwallg drwaill danll G Le blaallg
-0 2ujall jjaig,Jdl dalb o lhii Jac aliy Gl dlia gg-hy 2aiall granill o d el
Alpall ¢y alialhg elpa) dpasll ahdill alelya cabagig (Sorrento, 2012) "agy il as jldiall
«agwlall 6 gal (2t & yilipga 2 alog éldi wo dela (Le (gini alpalll dyelay Jac alelyag
Pi-) &Vl ab il g cilelpall aaa padiwig dalall 4 gallg algall gf dlganall ciligaylillg
:(otrowski, 2016

Ji§w ayhg J1oj 9o danaill dnya pagig alpall u Jaipo Jclai -2 ((Chat) aiimjall -
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Sl qliii 4 o j iy gl ol puis claa Gildis ddinjalliagi Lo Lilleg sl wilb gl gy w
Jo1all aj g

aglaiy Jaall ,-d 23110 ggiaga aphl @il gl (il (u Jclai g :((Converse) :éuanll -
aslal plall gubjbitall ot gga of Lo apt sall ggargall Lddg dingnaallg Jaill (,-a
A radyllajgalll JALA o pibl gl cap b ojliy o jgaug

a4liall ayii la alll g jlailg algi iaay ((Co-Create) laiplig gla)l a asjlivall -
WJauillg paall wa dh il aaa a9qlHiig A wgall dylalall dh il L9 J-acdcgaro o
dcgano plaaiwl (dilidiwo /& 1) Lglal d ha g agi dla o ] Jall daypw dilac o layia
i) Altaglu ag diahally jla aVl agi e alpaVl acluwi dyilijiallg dradpl algall o
il laa Lgile 2 aioy

hyip a0 (5§iao JMA o gupall g o apall JelaiLoaic gyl daays(Create) gluyl -
wwglhall jLidl G ang Jaall o dlpalll gayiei il la il dyelay Vg la Lil apaf Jaall
ploll 1l plgallg Jlac¥l graa clyai - Le acluy -4l jubjill Lo aslaicy

aling Loaic ¢l 1ag duwdall alp aV g 1aqill gl addnll éaay (Huddle) (geaaill) adiall - -
a2 gllg cilayloill ,dlig janlgaldhi gagl uwlwlg ago ggago dididlio | Joall Gya
J-aall a gl bl agagdlla -a dgguallg jlyall o wldiaio

«degagallahall Jyaai ,a blailllaa pghyg :(Proceed & Prepare) aliallg yranill -
duirdlinl anya § aqig . yagnalllags glaial Gl 23277 Jué eMojll g o dislao gl ape pAaf dun
dngjoall jla all doclgal alill dlg hall 2 yanig ,glaizll (5g-ito

pulailg doglaall Ay sall daaiall G Le cgall il (Tell @ Show) pyallgdishall -
auwgall gryliiral érani o adl Jagilo (ayoiuna cllaall gl alpall ¢ u cilogloall

dtouhll Jlaall agay | dlai wil d a4ii Laa :(Respond & Process) ailaiwllg dalloall -

apall loa dyailgl alallaall g duwgall dajlgll dgiguialvl Jilwll o dylay Joaall pywl
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J—oall plidll & dg 2 ya1ig o 1nAi
aaiil & ayph Jadl a y hillg ca agill bliill 1A a o Lhi ((Contemplate) jaaill - -
g1 gll bliiill 1A a o lhiyg ,j t4aillg dalll o bk wd j raqig cadgillg alyl_all gf alaglaill
alao éelpdgl.aaunll o phiay glini wilg clayiwdl JUa o dalhall o dalelg ,slglylg
Juayill daljall dllall digi JUA o0 Gilogloall uloyi wy dnya pagrailLab lawgo glowi gl
Jrac pcaiyillcailbgll a mnsall alelpall G Le bLdilllaa (giny ((Support) pcall -

G uiwgall
oeabgall Jac alblivg lgl aalle V Gill cailiaglh G Le (sgini ((Social) aelaiayl - -
&jlaiwl (5109 ,0glallg didill 6 acpull Gilall jghill Jlag| pac Ligle pjAll 0 ayel
Jg-aiiad -illg dylalall djloall anaia-Lgl paa V ill- dlyidillg alayhill a nhig
L wdhdadaaphll G le adlall aanill glaaia Guhillabld pie gf Juall o apa Lgil
oai o aljrao al aaagg (Offices Living) daile Ml wilao (o uio Ciaig ayjladl alelpall
ol AWinchip, 2007)  ,-aylaill a gall jyjaig ,¢;-tlolall aly aill waill Jololl d iygig  ,ayaall el
g cawdall gélgll ol j1¢ ,a gadlgag Jlaall tiligino @ yub dayhll  Le aildll aaaill i
alawll o dahdiog Adlgi My aiy a pgdl iball jall a alac pgy dy cd bhgall of
(Najjar et al., 2023) diayhll
s irall dgalg
alalld dhio (6 & alug- djlall G bliall aLiajlag Lilal g jlanall itall aalgy
Jg2 jgayLia ,-inallg.§-agill g agll e ailall cradl Juw -6 ailyaaill (o lf4is - pall
—tlallg aolai w\lla o G yaai gulwill a gaa dipgll g o g tliio 3 fio () Jgagll alyaai
gLl (e cadgii callall pic ajlpall JLdiil dlaad pariaall alalialg allhial -d yoyill-
elidd gjlall (g Ldia Givall Jala Gl dypwiall dlpall aiab glg -ivall callal g lyall

annll jLiaVdl Guh e ghay G ill (clidl bl eligl dpdid cladig dtegig dayh (, le 2 aiai
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-0 9-4i gl ay Vdahiallaas 6 Glalla itall dglalall &jlpall Alajay p 4aill Lgilighal
ajlpall (sgadll dajall o gaasi el lag dlpall Ul paali G Le djadg.aljle dnls Lgl dalo
Jlaall alieg éjlpall agadllg calall jlall Garanill Jlaall dpay g addayliaa j1aig.d ogyl
oyl jlall G _aanill
‘Licall Jolaiall aranill

i-tall M ¢, aapigall Jolgall o alLaa clggll é)lya d2jag Guraudill gla i)l )
calall jlall aliall ala G hliall a ajlallg Jalall o djlal alaj alfus Ll glowgg
plaaiulg daphll G Le adldll aranill plaaiwlLgialloo qlhija - jell aylallddhio Jio-
O-Le Bilaallg . yivall Jala gl @alll agaa -Le atidlhall dljle algo go drwliall cililill
(Jones, 2012) (s jlyall éig Lill J 1l4ilg . alill

(dgylpall dall) jall salio oo (GLhiy Girall Gajlall @llall g ranidlac gulul )
ol Gpa pili Juldi - Le ~danlg d)g-au- G-irall Gl callall Janyg S lall jlpdiwlig
daa10d lac adpmdll pie (Glpall gywlld dac glg . lgillg ol ¢ u djlpall dlaya a
kg Al Gl dauh o Jdiii d)lpalla (s ylpall Juagill d dia g4 alilag wallall dlédy
ol pajaii ddih Jb gla ayleg.adlill d dinll ol Lgio (Aala Lo yaiung.gjall Lgithld ciagas
129 -akall Laagaa Gl dlallajlpall Jgag aic jlgill d daylolaa Jalajlyadajn
Jalall Gl aily palg Lajla gy s Gl podi G-l @l gladas ool abwdlia g el
O-le wa dqiilgija dirao ddih grhiwi - ill djlpall drabg . Lalall jalldjla pay o Lingo
Jones,) @aa a0 dtiojda o paa dalall d regill &)lpallg U_cg.dl Ujgdl daaaall dyjlall lgio w
(2012

Lgagag alilhiall el iy d hyijall Jolgall ampy U] ella Gl U dyiaylld gl aaa (g
daalj alibis gl G haa dinllg alalall elli o aéliill G day ojlgi -6 Lgithn 41 ¢ og

L1029 dlall JLaa ¥l Jldig ajlpall alaja -6 panill -6 palwil (Ggiwall G Adio
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lagig yjirall aphll phall  Lel3laicl (g3l dala ellia g4 U ilill aliliill g ai awgo
Jalbill 6 gal cihyi g o Goivall g dylpall a il o agjig aliall oitall glsial o JLay
JLaiivl dalyj cuilay abh wll G Le halwll gua il eg a0 2 all ailiis o g2l J-kll 1aqil
(169 15J4.i1) jlLgill calelu eliil (& (5l
&j9as ,ing aranipha adlea eluyl () geai il dinall alalyivl aal dlpaall djlaal
adilall aranill saliog guwl ¢y o Lalhil d iyl d akillig aaphll Lblijlg Lagag Laac il
daali daMe alayl Le jap Gl Garanill phall jghio go.dolaiwll pggdog.dayhll , 1c
Joalbiall g ranill o uyg,plaiwall o ranill (galio (Gudnig ainllg paiiwallg (icall oy
allal J anilglayg dalizallap mlic (Le -italy d paall d eyl il yili o ga (]

(Winchip, 2007) aniln g eal irall p alic ¢ o dalai wllg ,irall

q_ﬂ:lh ] J.l“

Jg¥ sl :" :

Jalall o dgalgll Jad aagi andl :(16) JAd aagi (Ml Gitall auily dyyghiio ahal :(15) Jad
ldlao lallang lamll ldll jé ayanll o aclgd gl ailall aranill platiwlg degjjall dgalgll J4iig ailigho

(Lawrence, n.d) cililuill aclc (Lawrence, nd) dayhll (,lc
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Lo apilig dayhll Gle daildll dylayl ddleyl wilao arani

S)aiVl aalp] a0l yaiall Giyloill

Quagiall
disaall cilalyidl y il a apoal Llaill angll 2 giallga dadllaa 4 giiall o giall
dimall alalaidl gkl Jal o gjldall agiall cdtagi Ja o draranill ailaoll Lghlijlg
Jghl a4 yjldallg G Aaill angll agiall o Jb aclung ddalall aleliall aaniy Lgiallcg

Lol JIgw o ailh )l -aq Lidlgljlgh] dadl dla dio

QiLiil
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Abstract waalall

This research aims to study the aesthetic val-
ue of Saudi symbols and how to benefit from
them by using them as a source in the develop-
ment of plastic formulations incorporated into
the interior design of dwellings. The meth-
odology of the research was in the descrip-
tion and analysis of the subject to clarify how
to benefit from these symbols in designing a
place where a person can coexist with these
symbols, and feel comfortable. It is important
to urge researchers and design specialists to
study the elements that are meaningful to a
person and are related to a person's identity
with the focus on benefiting from these sym-
bols by incorporating them into the surrounding
environment.
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Abstract wilall

This research assesses the interior of four
shopping malls in Kuwait and examines the
integration of nature within buildings accord-
ing to the attributes of biophilic design. The
research focuses on shopping malls due to the
fact that they have become significant public
spaces that account for a large share of com-
mercial properties, and cater to a rising cul-
ture of consumerism. The practice of biophilia,
in retail, is even more important in places like
Kuwait, where the environment is harsh. The
researcher employed a qualitative and descrip-
tive research method, relying on observation
to gather data and build conclusions. Shopping
Malls should include natural elements such as:
air, water, plants, animals, weather, landscapes,
and fire, and aim to mimic natural shapes and
forms. Furthermore, they should provide var-
ied experiences that evoke a feeling of being
in nature. There should be references made to
ecology and local natural settings present in the
interiors of malls. The study recommends con-
ducting additional evidence-based research to
make valid conclusions about the topic.
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Introduction

Contemporary shopping malls can be found in the majority of countries, worldwide.
Unfortunately, their aesthetic is similar, and impersonal. They share similar attributes in
terms of planning and design, such as large-scale isolation from the urban fabric, and a
neutral, modern design language. The state of Kuwait has several high-quality shopping
centers that fail to create a pleasant and beneficial interior environment. Despite this,
they have become important sites of public gathering for the sake of consumption. It
is crucial, therefore, to create indoor spaces in shopping malls that connect people to
nature, especially in places like Kuwait that experience harsh weather and lack urban
public spaces. (Ali, 2017. P26).

Biophilic design aims to forge meaningful links between natural and artificial
environments, creating restorative and healthy atmospheres that can improve a
person's well-being. This research elucidates the benefits of implementing biophilic
design principles in retail spaces. Using the attributes of biophilic design outlined by
Kellert (2015, p. 10), this research assesses the interior design of four modern shopping
malls, in Kuwait, and examines the level of nature integrated into the design of their
interiors.

The researcher employed a qualitative and descriptive method to collect data
through observation. The case studies were conducted in natural settings and relied
on observation to gather data and build conclusions. The researcher selected four
prominent shopping malls in Kuwait for this study: AlHamra Mall, 360 Mall, 360 Extension
Mall, and Asima Mall. The researcher assessed the design of each shopping mall using

the attributes of the biophilic design developed by Kellert and Calabrese (Kellert, 2015,
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p. 10). These attributes provide a framnework for a comprehensive assessment of how
biophilic design was applied at varying levels at the four case study locations (see Table
1).The research findings highlight issues related to contemporary shopping mall design,
in Kuwait. In addition, this paper also highlights the global design problem in need of
more references to local culture, and ecological contexts. It also stresses the benefit of
employing biophilic design principles as a guide for improving the interior environments
of shopping malls. This paper believes that the improved satisfaction of shopping mall
visitors will benefit mall owners, and retailers, alike.

Research Problem

Commercial buildings, particularly shopping malls in Kuwait, are high-quality
constructions designed by international consultants who aim to create exemplary
buildings. However, this research reveals that the interior designs of some prominent
shopping malls fail to create a pleasant interior environment and instead lean toward a
cold architectural language of concrete, steel, and glass. Indoor spaces, such as these,
need to address the human inclination toward beauty.

Research Ob jectives

This research will assess the indoor spaces of four shopping malls in Kuwait in light
of biophilic design principles. It aims to highlight the importance of connecting with
nature in every design project, addressing the deep human need to connect with
nature. Biophilic design principles improve overall well-being and increase productivity.
When these principles are applied in shopping malls, they encourage visitors to spend
more time in them, and consequently, increase spending. The research focuses on

commercial shopping malls because they have become central public spaces catering
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to the rising consumerist culture. They act as alternative public spaces in a city known
for its harsh weather, and lack of urban public areas.

Research Questions

- What is the particular importance of biophilic design in Kuwait?

- How are biophilic design principles applied in the interior spaces of four shopping
malls in Kuwait?

- What is the potential role of biophilic design in shopping malls?

Research Hypothesis

The application of biophilic design principles in designing shopping malls will result
in creating better designs and, subsequently, lead to an enhanced visitor experience.
This will encourage more frequent visits, longer periods of stay, and a general rate of
higher consumer satisfaction.

Research Importance

Kuwait is located in the Arabian Peninsula, overlooking the Arabian Gulf. It is
geographically located in the desert and has a continental climate, with long, dry,
hot summers, and short, warm winters, with sporadic rainfalls. During the summer,
dust cyclones are frequent, and relative humidity rises. The temperature occasionally
reaches 50 *C. Kuwait's winters are mild. The temperature rarely drops below 18 °C, let
alone 0 °C. Winter rainfall is erratic and varies in intensity from year to year. Both spring
and fall are also, very brief.

The harsh desert weather in Kuwait, and the lack of plants and water make people
yearn to connect with greenery, natural light, and water features. The harsh weather

encourages people to spend time indoors where the climate is controlled. It is evident
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that shopping malls, in general, have become an alternative semi-public space where
people go for entertainment, and social gatherings. While many major architectural
projects in Kuwait are carefully designed and utilize expensive construction materials,
they exhibit a modern, minimalistic, unwelcoming design which fails to create a natural
looking space as an alternative to the harsh outside environment. As a result: they
neglect the needs of their visitors.

Theoretical Framework

This research elucidates the benefits of implementing biophilic design principles in
retailspaces inKuwait, assesses the interior design of four modern shopping malls within
the country, and examines how nature was integrated into their interior environments.
Accordingly, the researcher established a framework divided into two sections: the
first covers retail in Kuwait, and the second examines the concept of biophilic design.
The researcher begins with presenting background information on the State of Kuwait,
and the nature of retail industry. Next, the significance of consumer spaces and the role
of shopping malls in today's society are covered. Finally, the researcher presents an
introduction to the concept of biophilic design, its benefits, and its role in the designing
of shopping malls.

Retail and Consumption in Kuwait

Kuwait is a small, oil-rich country located in the Arabian Gulf. In 2021, the population
was approximately 4.3 million. About 70% of the population is comprised of expatriates,
and less than one million are native Kuwaitis. As a result of efforts to diversify the
country a strong private sector was formed. The results are particularly seen in the

areas of finance, real estate, and retail. Kuwait's GDP is $140.6 billion, ranking it as the
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58th highest in the world. In addition, the economy ranks even higher: at 11th place,
in terms of GDP per capita ($67,000, PPP-adjusted) (Georank, 2020). This high income
is driven by the country's large oil reserves and a robust, thriving private sector, with
retail being one of its strongest pillars. Retail play s a significant role in Kuwait's economy.
In addition, the high per-capita income forms a solid base for the country's retail sector,
as consumers have more disposable income to spend on goods, and services. This
has led to an increase in demand for high-end products, and luxury items, particularly
among the affluent segments of the population.

Kuwait's population growth rate is modest, with an estimated 1.17% growth rate in
2022 (CIA, 2023). Kuwait's median age is 29 years. Although the population-age pyramid
appears unbalanced, it is the right mix to spur on the country's retail sector. Studies
have established a positive correlation between an increase in the population of young
people and the exponential growth of the retail sector. For example, Chrisman (1985)
investigated the relationship between changes in population and the number of retail
businesses, and employees. He established that the number of retail enterprises
increases when demographics shift toward younger populations. In fact, a 2010 analysis
of Kuwait's retail sector revealed a strong correlation between the robust demands of
youth and significant growth in the retail sector (Rotabi, 2010).

Kuwait's retail sector was valued at $4.4 billion in 2020. Retail constitutes a considerable
part of the economy, contributing to approximately 13% of the country's GDP in the
same year. This sector has experienced significant growth over the past decade, driven
by population growth, especially, the demographic shift toward a younger population.

Other contributing factors are an increasing per capita income, and government
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policies that promote private sector growth. Due to policy efforts, and the varied
tastes of consumers, the retail sector is highly diversified consisting of both local and
inter national retailers operating within the country in various forms, including: shopping
malls, hypermarkets, supermarkets, convenience stores, specialty stores, and online
retailers (OG Analysis, 2021).

Biophilic Design

The term “biophilia” originates from Greek, and can be translated as “love of life.”
Historically, humans have been immersed in a natural environment. In his book
"Biophilia,” the American biologist Edward O. Wilson used the term and defined it as:
“the connections that human beings subconsciously seek with the rest of life” He,
among others, was interested in bringing humans into contact with nature. Biophilic
design aims to strengthen the integration of nature into built environments, and as a
result, improve the health and well-being of humans. Biophilic architecture refers to
successfully integrating buildings into the natural context. (Wilson, 1993). People interact
with nature in various degrees, but we all possess a subconscious desire to interact
with nature. It is a mistake to think that biophilic design exclusively concerns plants, or
greenery. It is also about patterns, materials, space, sounds, and scents. Even artwork
that depicts nature can significantly impact an individual's well-being.

Even though Edward O. Wilson is known for inventing the term “biophilia,” Stephen
Kellert, a professor of social ecology, is responsible for introducing several ideas
concerning the nature of biophilic design and how to integrate it into the building
environment. In his literature, he provides a set of criteria for a biophilic design that

includes, what is referred to as: “six elements.” The six elements mentioned are:
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- Environmental features

- Natural shapes and forms

- Natural patterns and processes

- Light and space

- Place-based relationships

- Evolved human-nature relationships (Kellert, 2008).

Kellert authored two books: “Building for Life: Understanding the Human-Nature
Connection” (2005), and “Biophilic Design: The Theory, Science and Practice of Bringing
Buildings to Life" (2008), which provide detailed information on how people can integrate
natural sy stems in design to support their well-being, performance, and health (Martin,
2018). Furthermore, Kellert's work has become part of the “Living Building Challenge,” a
certification sy stem and design that depicts the ideal for the built environment (Martin,
2018). The author inspires designers to create buildings that function as flowers: firmly
entrenched in a location, obtaining all of their energy from the sun, water, and sky;,
without toxins or waste; and in harmony with their environment.

(Browning et al. 2014), refers to the 14 patterns of biophilic design and produces
another valuable categorization referring to the 14 patterns of biophilic design.
This categorization considers human well-being within the built environment and
architectural design. The 14 patterns of Biophilic design were developed through
extensive interdisciplinary scientific evidence-based research. Biophilic design can
lessen stress, enhance creative and perceptive functions, improve overall health, and
accelerate recovery. The 14 patterns of biophilic design, as developed by Browning,

provide an outline to understand and integrate several design approaches into the built
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environment. They have been organized into three categories: nature in space, natural

analogues, and nature of space (see Table. 1).

Table 1.

The 14 Patterns of Biophilic Design. (Browning et al 2014).

Nature in Space Patterns

Natural Analogues Patterns

Nature of Space Patterns

1. visual connection with nature
2. non-visual connection with
nature

3. non-rhythmic sensory stimuli
4. thermal & airflow variability
5. presence of water

6. dynamic & diffuse light

7. connection with natural sys-
tems

8. biomorphic forms & patterns
9. material connection with
nature

10. complexity & order

11. prospect
12.refuge

13. mystery
14. risk/peril

Benefits of Biophilic Design

Building designers can benefit from the use of biophilia in their design projects.

Some physical health benefits include, reduced anxiety, stress, and cortisol levels,

and an increase in cognitive function, concentration, and memory. Research shows

that mortality rate decreases due to consumer reaction to biophilic retail architecture

used in shops, despite references to various heart and lung diseases that occur when

neighborhoods experience tree loss. Thus, a well-established correlation is found

between vegetation and resident health. (USDAFS, 2014). Additionally, hospitals and other

care facilities that incorporate nature within their built environments show positive

enhancement in vitality, mood states, and a sense of purpose. (Cooper, 2016). These

benefits are demonstrated in several evidence-based research studies (Bratman, 2015,

Kaltenegger, 2016, Yin, 2019). Buildings incorporating biophilic design principles help
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patients recover from illness, and major surgical procedures. There have been over 50
studies published on the use of biophilic design as a core factor in the healing rates for
patients, a decreased reliance on medication, the lowering of stress on staff and family,
and an improvement in emotional health due to viewing nature, daily. Scientists found
a correlation between direct contact with nature and healthy childhood development.
One study showed that children with attention deficit hyperactivity disorder displayed
an improved concentration level when they took 20-minute walks in a natural setting,
compared to walking in a city environment (Martin, 2018, p. 5).

The benefits of indoor and outdoor integration are proven, and many studies are
finding a strong correlation between user well-being, and building design. According to
Morris et al. (2006), environmental drivers impact both psychological and physiological
states, resulting in positive or negative states of mind (Clements-Croome, 2013, p. 53).
Similarly, recent brain studies measuring reactions to specific environments such
as forests and therapeutic landscapes showed that exposure to healing settings can
trigger neurogenesis, and improve brain function. (Fisher, n.d., p. 149). Likewise, good
building design consisting of proper lighting, ventilation, and the use of vegetation
impacts human beings by promoting their well-being, increasing their productivity,
and restoring their health. Indoor air quality also helps to raise productivity levels
and positively impacts human health. Good air quality is determined by high airflow
and minimal CO2, and pollutants. According to Carnegie Mellon's analysis, with an
average ROl of at least 120%, natural ventilation, or mixed-mode conditioning, health
expenditures could reduce by 0.8 to 1.3%, productivity could increase by 3 to 18%, and

HVAC energy use could reduce by 47 to 79% (World, 2014, p. 20). In the past ten years,
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several studies have projected productivity improvements associated with being
close to windows (World, 2014, p. 8). Experts now believe that outside views, mainly
those that connect to nature, are likely the most crucial component to satisfaction and
productivity. Therefore, the evidence is conclusive. Biophilic design in retail, offices, and
urban settings improves human mental health and well-being.

People have a deep and innate desire to spend time in natural settings. Being in natural
environments or near elements of nature stimulates positive psychological feelings
and physical reactions, such as: lowering blood pressure, relieving bodily tension,
reducing stress, enhancing focus, and improving thinking and creativity. (Browning,
2016) (Wilson, 1993, p. 32). Nonetheless, research connecting nature (particularly forests)
to well-being may help partially explain intuitive logic (Li, 2010). Research shows that
exposure to vegetation and nature strengthens the immune system. Trees and plants
radiate antibacterial and antifungal qualities fighting off harmful insects and diseases
which humans inhale. Similarly, studies show that individuals who take walks in natural
environments, such as: grasslands, forests, or playgrounds exhibit fewer negative
emotions than those who take walks inside shopping malls (Ichoku, 2015).

In addition, biophilic design has a positive impact on social interaction. Furthermore,
by incorporating nature and reducing pollution, we create a cleaner atmosphere which
has a measurable positive impact on well-being, creative thinking, and productivity.
In workspaces, it can improve creativity and productivity levels. Interestingly, just
one plant can improve air quality by 25%, adding several plants can result in maximum
human well-being (Hes, 2018). Some biophilic principles minimize energy consumption

and conser ve natural resources. Following biophilic design principles can also help real
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estate owners obtain green building certifications.

Biophilic Design and Shopping Centers

Biophilic retail design is a relatively recent notion, and its application in research,
marketing, and retail is yet to be discovered. The concept of biophilic store design
was developed by Joye et al. (2010). It illustrates several advantages of incorporating
natural elements such as: plants, vegetation, water features, and sound in retail spaces.
However, little evidence-based research has examined the presence of nature in
shopping malls, stores, displays, and shop fronts, worldwide (Yan & Eckman, 2009)
(Brengman et al., 2012, p. 808), (Mower et al., 2012), (Rosenbaum et al., 2016).

The Biophilia Theory indicates that humans who live in urban areas far from nature
maintain a deep psychological need to be close to nature which can be ascribed to their
biological origin and historical beginnings. (Kellert, 2008, Wilson & Kellert, 2013). According
to Wilson, Biophilia confirms the deep human connection with natural sy stems (Wilson,
1993, p. 31). One of the principal findings of research conducted in the Netherlands and
Slovenia, concerning the amount of greenery in urban areas, was that the people
living there voted for considerably more vegetation (Kozamernik, 2020). Such a desire
signifies their need to be closer to nature.

Shopping centers that integrate natural elements within the retail experience
enable browsing and exploration and create a “play-space” in the mind of shoppers
(Maclaran & Brown, 2005, p. 315), one that signifies the spontaneous and playful nature of
consumption spaces. Such retail play spaces consequently enhance energy and focus.
The biophilic design suggests that integrating natural elements such as plants, birds,

and fountains in shopping mall design can relieve fatigue among shoppers and thus
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encourage more extended shopping, and more frequent visitations. In addition, retail
researchers investigated the healing potential of green areas within the indoor retail
environment (Rosenbaum et al., 2016). Consequently, biophilic design in shopping centers
is shown to help people reduce their level of fatigue.

Methodology

Once the research problem had been identified, and the theoretical framework on
the subject had been reviewed, the researcher determined both the research type,
and design. The researcher employed a qualitative and descriptive research method.
The research focused on four cases, used observation, and tested the qualities of the
four cases against the attributes of the Biophilic design principles. The results of this
research are well suited for this study because the research was conducted in a natural
environment, aiming to describe the phenomenon by relying on obser vation to gather
data and build conclusions. The researcher collected data through observation. Marshall
and Rossman (1989) define observation as the methodical explanation of events,
behaviors, and objects in the natural setting of the study (p. 79). Gorman and Clayton
describe observational studies as systematically recording the observed phenomenon
or behavior within a natural setting. (2005, p. 40). Observation in the field is suited for
the design discipline as it involves “active looking, improving memory, informal
interviewing, writing detailed field notes, and perhaps most importantly, patience”
(DeWalt & DeWalt, 2002, p. vii). Observation is a valuable research method as it allows
the researcher to:

- Capture the context

- Experience and discover inductive findings, firsthand
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- Explore aspects that may not come up in other research methods: such as
interviews, or questionnaires

The researcher established a structured observation where a specific criterion was
established for the selected case studies. The researcher spent long periods during
the study and personally experienced the phenomenon (Chatman, 1984, p. 426). The
researcher frequented the studied sites until a comfortable rapport was achieved
(Jorgensen, 1989, p. 21). In addition, the researcher visited the sites in question and
gathered information on biophilic design elements.

The researcher possesses prior knowledge of the design field from education and
practice, and thus was able to reflect on the evaluations. The author believes that such
methods will yield benefits for the study, as “the use of one's senses, as well as other
data collection techniques, make observation a more holistic type of research that
allows the researcher to gain a better understanding of insiders from their perspective”
(Baker, 2006, p. 187).

Yin (2003) defines a case study as an empirical investigation that examines a current
phenomenon within its natural context, mainly when there is a lack of clarity between
the phenomenon, and the context. Accordingly, the researcher selected four prominent
shopping malls in Kuwait for this study: Al Hamra Mall, 360 Mall, 360 Extension Mall,
and Asima Mall. Then, the researcher assessed the design qualities of each of the
four selected case studies in light of the attributes of biophilic design developed by
Kellert and Calabrese (Kellert. 2015. p. 10). These attributes of biophilic design provide
a framework that allows the researcher to comprehensively assess how biophilic

design is applied at different levels (see Table 2).
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Table 2

Experiences and Attributes of Biophilic Design

Direct Experience of Nature

Indirect Experience of Nature

Experience of Space and Place

Light

Air

Water

Plants

Animal

Weather

Natural Landscape & Ecosys-
tems

Fire

Images of nature

Natural Materials

Natural Colors

Simulating natural light and air
Naturalistic shapes and forms
Evoking nature

Information richness

Age, change, and the patina of
time

Natural geometries
Biomimicry

Prospect and refuge

Organized complexity
Integration of parts into wholes
Transitional spaces

Mobility and way finding
Cultural and ecological attach-
ment to the place

Note: (Kellert, 2015, p. 10)

Case Studies

The researcher selected four prominent shopping malls in Kuwait for this study: Al
Hamra Mall, 360 Mall, 360 Extension Mall, and Asima Mall.

Al Hamra Mall

Al Hamra Tower and Mall is located in Sharq district, in Kuwait City. Designed by the
American firm SOM, it is a contemporary lifestyle destination that houses premium
brands, and offers exclusive shopping and entertainment options. It is a gateway to a
mix of food and beverages that can be found in its food court, as well as the shopping

center (see Figures 18& 2).
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Figure 2Al Hamra Mall Interior (Author)
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360 Mall

360 Mall is located in South Surrah, Kuwait. It was opened in 2009. The mall consists
of three floors, and has a circular design covering an area of 82,000 square meters. It
contains a mix of retailers, restaurants, and cafes, and includes both a cinema complex

and an indoor family entertainment center (see Figures 3 and 4).

Figure 3 360 Mall Exterior (CallisonRTKL.2023)
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Figure 4 360 Mall Interior

New 360 Mall

The 360 Mall Extension is a new addition to the 360 Mall, located in South Surrah,
Kuwait. The project was designed by the global design firm Callison RTKL. The Mall
consists of 260 retailers, and a large cinema. It covers an area of more than 20,250 sq

meters.
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Figure 6 The New 360 Mall Interior (Author)
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Assima Mall

The Assima Mall, located in the heart of Kuwait City, is a high-end shopping center
that covers an area of 20,000 sq meters and consists of retail, food and beverage
outlets, and many leisure facilities. The project was designed by the British firm, PLP

Architecture.

Figure 7 Al Assima Mall Exterior (Al-Zayyat & Ben Garcia. 2021)
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Figure 8 Al Assima Mall Interior (Author)
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Findings

After completing the case study observations, the researcher gathered the findings
and divided them into three sections: "Direct Experience of Nature, Indirect Experience
of Nature, and Experience of Space and Place" Kellert (2015), following the framework
developed by Kellert (2015). The findings are recorded in the observation table (See
Table 2).

Direct Experience with Nature

In the assessment of direct experiences of nature in the four shopping malls,
it was noted that Al Hamra Mall has a generous skylight that allows natural light to
penetrate the interior. However, it lack s natural air ventilation aside from conventional
air conditioning systems. The mall did not incorporate water features, plants, or natural
landscaping.

As for Al Asima Mall, one can see a similar pattern to Al Hamra Mall. The provision
of a large skylight allows for natural light to come into the space. However, Al Asima
Mall provides outdoor spaces, mainly for cafes and restaurants, allowing visitors to
experience natural air and weather. The mall generally lacks water features, plants,
and references to natural elements.

Next, 360 Mall has large skylights and windows, allowing natural light to penetrate
the space. The mall is rich with various indoor plants, and a vertical garden. The mall
also has various types of water features. Additionally, 360 Mall includes ponds with fish.
However, it does not provide outdoor areas with natural air.

Finally, the New 360 Mall was examined for direct experiences of nature. It provides

a large central skylight, and various glass roofs allowing natural sunlight to light the
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space. The mall is bursting with indoor plants and vertical wall gardens. However, it
does not possess outdoor spaces that provide direct contact with nature.

Indirect Experience with Nature

Moving on to indirect experiences with nature, the Al Hamra Mall does not display
any images of nature. The interior finishes are predominantly modern, and impersonal.
The Al Hamra Mall does not incorporate natural light, air, shapes, or forms. Therefore,
the design and interior aesthetic does not appear to seek to evoke nature, nor does it
pursue biomimicry.

The Al Asima Mall also does not display any images of nature. Instead, it employs
modern, cold materials. It utilizes natural colors: whites and grays. However, the use of
color and material does not convey, nor evoke, nature. The use of curvilinear shapes
may simulate natural forms, however, the particular mall design used was not intended
to create an indirect experience of nature.

The 360 Mall design aims to evoke nature through natural colors and materials such
as: wood and wool fabrics. The varying forms, materials, shapes, and treatments
reflect information richness. The mall shape mimics natural shapes and forms.

The New 360 Mall also aims to imitate nature through vertical gardens and widespread
greenery. The mall utilizes natural colors and materials. Also, the central plaza provides
arich indoor garden that employs various types of seats, benches, and steps, creating
a unigue space that evokes natural terrain and provides for varying mobility.

Experience of Space and Place

Finally, the experience of space and place was assessed. The AlHamra Mall designis

complex and display s an integration of parts into a whole. However, it does not provide
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transitional spaces, nor does it provide any cultural or ecological specificity.

The Al Assima Mall does not provide views of the outside, it needs more complexity
as it is composed of stacked floor plates around a large open void and is a fluid shape.
In addition, the mall needs to provide solid transitional spaces. With regard to the
experience of the main gate and drop-off area, the modern design of the mall does not
create any attachment to its cultural context. It does not seek to establish any ecological
connection to the surrounding area.

The 360 Mall needs to establish cultural and ecological references to its specific
location. Also, it needs to create a strong visual from the outside. Its complex design
provides various components and organizational spaces (circular, linear, and irregular).
The design of the 360 Mall achieves strong integration of parts into a whole through
the creation of circulation spaces that act as intersection points to join different spaces.
The mall provides several transitional spaces, such as the main drop-off area, and the
various entrance gates. Various mobility options, such as: grand staircases, escalators,
elevators, and travelators enrich the space and evoke a sense of being in a variety of
natural settings.

The New 360 Mall is isolated from the urban context. It provides few transitional
spaces and needs to reflect cultural and ecological connections to the local cultural and
urban fabric. The internal organization of the mall is simple as it comprises a loop. The
mall provides one area of visual connection to the exterior. The mall design succeeds
in integrating parts into a whole through the precise series of boundaries and the

sequential linkage of spaces.
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Table 3 Observation Table (Author)

Al Hamra Mall Al Asima Mall Ja Mall New 3600 Mall

Tireet Expericnee of Nature

Laght . . - .
Arr - X X X
Water X X X X
Plants X X L] ]
Anansal X X X X
Weather % % % %
Natral Landscape X X X X
Fire X X X X
TRdirect Ex perience with Nature

Images of Natere X X . .
Notuml Matenals ™ - ™ ™
Natuml Colors ™ - ™ ™
Smmulatson of natural 'Ilghl amd mir Y LY b Y Y
NATURATISTIC SITAFES AN

FORMS ™ ™ ™ -
EVORING NATURE - .
INFORMATION RICHNESS X X X X

AGE, CHANGE, AND THE FATIRA
OF TIME X X X X
NATURAL GEOMETRIES

- L] L] L]
BIOMIMICRY
Expericnee of Space and Place
PROSPFECT AND REFUGE X X . d
ORGANIZED COMPLEXITY . . . 1
INTEGRATION OF PARTS TO
WHOLES . . . X
TRANSITIONAL SPACES X X X o
MORBILITY AND WAYFININNG X X . .
CULTURAL AMDY BOOLOGICAT
ATTACHMENT TO PLACE X X X X

Recommendations

This research aimed to highlight the importance of biophilic design principles and the
integration of the natural environment within the interior spaces of buildings. Applying
biophilic design principles is essential to improving the design of buildings, especially,
shopping malls which have become contemporary sites of public gatherings. The
findings suggest that applying biophilic design principles is even more important in
places like Kuwait, where the harsh environment outdoors is not pleasant.

Today, shopping malls are generally isolated structures that are disintegrated from

the urban fabric. From an urban point of view, shopping centers must seek to establish
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good physical integration with the surroundings and create visual connections. Thus,
cities should limit their construction, and designers should aim to integrate them within
the existing context, and at the very least, allow for a visual connection to the outdoors.

In regard to architectural and interior design, and whereas most shopping malls
employ large skylights in their interior spaces, they neglect to include other elements
that enhance the direct experience of nature, such as: air, water, plants, animals,
weather, natural landscapes, and fire.

Designers should aim to mimic natural shapes and forms because incorporating them
into the place would enhance the human experience of the space. The findings reveal
that the indirect experience of nature is also an essential attribute of good shopping
mall design. It can consist of using natural images, materials, and colors, or simulating
natural light and air.

Designers of shopping malls should attempt to create a refuge similar to what is
found in nature and seek to create spaces that thrill, and that offer both safety and
tranquility. This research confirms that such varied experiences that evoke nature
contribute to creating rich indoor environments.

Many shopping malls are designed with function in mind. They seek to achieve high
utilization of space to increase the amount of leasable space. In doing so, they favor
simple organization, while this research shows that complexity is an essential attribute
of nature that would enhance user experience.

Most modern shopping malls neglect to establish cultural references, which
weakens their design and creates a sameness effect making malls aesthetically

similar, worldwide. Thus, this research recommends that designers introduce more
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cultural references into shopping malls to root the buildings in their locality. Also, more
references should be made to ecology, and the local natural settings, as culture and
ecology contribute to the quality of interior spaces and visitor well-being.

This research highlights the potential that biophilic design principles provide to
designers and end-users. It provides a clear framework for designers to develop and
examine their proposals. Biophilic design principles allow people to embrace nature,
protect the environment, enhance the indoor experience, and integrate nature within
the built environment; especially, in hot, arid environments.

Overall, the results emphasize the need for more evidence-based research to make
valid conclusions. Other studies may examine other cases against the 14 patterns of
biophilic design and the developed categorization (Browning et al., 2014). More research
can be done to establish correlations between monetary spending in retail settings that
employ biophilic design.
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Abstract
Allah singled out Muslims to perform Hajj and wialall

Umrah. Men are required to wear what is re-
ferred to as an ihram which consists of two
unstitched pieces of fabric called: izar and ridaa.
There are various types of ihram fabrics avail-
able. As a result of the climatic and environ-
mental conditions in Makkah, there are many
characteristics that must be present in the type
of cloth used: such as, comfort properties. The
research aims to test the properties of air per-
meability, water vapor permeability, and hu-
midity while measuring the effect of ultraviolet
radiation from the sun on the performance of
these clothes. The most prevalent ihram cloth-
ing on the market was selected. The research
follows the analytical descriptive approach. The
objective of the research is to shed light on
the characteristics of the fabrics used, while
in the state of ihram, in the climate conditions
of Makkah. In light of Vision 2030, which seeks
to increase the number of pilgrims while pro-
viding the appropriate conditions, it was dis-
covered that UV has a significant impact on the
drape and comfort properties of this clothing.
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Introduction

Every year, millions of Muslims perform a religious pilgrimage to Makkah, Saudi
Arabia. Any improvement in the design, comfort, or functionality of the clothing worn
by pilgrims, would prove to be beneficial by bringing about their comfort. The ihram is
made out of soft woven cotton fabric, (rings appear on one or both sides of the cloth)
and is always white, consisting of two unstitched pieces of fabric. The first piece of
material, which covers the lower part of the body, (from the navel to the knee) s called
izar, and the second piece (which covers the upper portion)is called: ridaa. The

lhram is worn directly against the body without any other layers of clothing. It
is wrapped around the body, and fixed in place by a belt. More research related to
comfort and durability needs to be done in regard to ihram fabric, especially, thermo-
physiological comfort and lifespan of the clothing. The purpose of conducting this
research is to see the effect that the material, ambient conditions, and comfort level
have on those wearing this type of garment. Objective analysis is very important in
analyzing the overall performance of this type of clothing. Textile garments not only
serve as an obstacle to external atmosphere, but also work as a channel of heat loss
from the body into the atmosphere (Holmer, 2008)(Luo, 2018). There are three major
modes of heat transfer: conduction, convection, and radiation, (Haghi, 2011), (Morrisey,
2014), (Kalaoglu, 2022)

Equation 1

Rate of heat flow by conductivity

 KAdT
- X
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In which,Q is the rate of heat flow (W or J/sec), A is the area (m2), K is thermal
conductivity [W/(mK)], dT is difference of temperature, and x shows the dimensions
of the material.

The second major source of heat transfer is convection, in which afluid is required for
the heat to be transferred. In textile, either the forced flow of air, or natural convection
causes heat transfer (Choudary, 2011),(Enescu, 2017). This can be expressed as:

Equation 2

) Q = h.aAT

"n_n

Where "a"is the surface area of the heated ob ject, h_cis the coefficient of convective
heat transfer, and AT is temperature difference. The third medium of heat transfer is
by radiation, which can be expressed by the following well known equation (Kalaogluy,
2022):

Equation 3
(3) Q = A soP*

Where € is emissivity of the object, and Q is Stefen Boltzman constant: the value is
5.67 X 10-8 W/m2K4, P is body temperature, and A is the surface area.

Theoretical Framework

Mechanism of thermal equilibrium of human body

Equation 4
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Summary of heat balance in the human body (Enescu, 2017):

(4) M-W=¢(C,,,+ Ceona + R+ E; + E,.Esp + C'Tesp

M = Body heat W/m?2)

W= Outward work done (W/m2)

C_conv= Thermal loss due to convection

C_cond= Heat lost due to conductivity (W/m2)

R=Heat lost by radiation (W/m2)

E_s=Heat lost by perspiration and evaporation of sweat (W/m?2)

E_resp= Evaporative thermal loss by breathing (W/m?2)

C_resp=Sensible breathing loss (W/m2)

The human body generates heat, constantly, and the rate of metabolism is always
positive. At the same time, there are major sources of heat loss, and they all work to
keep a person in a state of comfort. Multiple factors, like: external conditions, activity
level, and overall clothing make a person naturally fit into the environment. A naked
person, at normal room temperature, gives off the majority of their body heat by
means of radiation. As external radiation hits the body, the following possibilities can
occur:

Radiation heat is transmitted without af fecting the individual
The radiation path is deflected or reflected
Radiation heat is absorbed
The mean radiation temperature (MRT) defines heat which is lost or gained, on an

unclothed human body, with respect to the heat gradient of the environment (Ravandi,
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2011).
In the case of two-dimensional zones, MRT can be evaluated as:

Equation 5

ETQ _ T191 + ngz + T393 + "'Tngn
360 360

(5) MRT =

In equation 5, T is surface temperature, while O is measured in degrees, and is the
angle of exposure of the surface, with respect to the incumbents. In the absence of air
flow (Fronczak, 2011), thermal radiation is the only mode of heat transfer involving the
body and the surrounding climate (Narayan, 2010.)

Clothing Comfort

It is complicated to define what exactly accounts for clothing comfort, but from the
literature, comfort can be explained as:

i Psychological comfort: which can be summarized as retaining functionality
without foreign intervention

i Physiological comfort: which is connected to how the body actually feels

i Physical comfort: which is connected to ambient conditions

Clothing plays a significant role in the connection of the atmosphere, with the body.
Some contributing factors are:

- Temperature

- Humidity

- Air flow (Ogulata, 2017).

- Demographics
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- Activity level (Reng, 2019).

Comfortable clothing has many benefits, such as:

- Increased productivity

- Fewer errors

- Fewer accidents

- Healthier body (Tedese, 2021), (Zhu, 2021).

The amount of comfort experienced through wearing clothing is greatly influenced
by the amount of heat and moisture that can be transferred from the textile layers,
and the protection from heat and radiation from the outer source. Clothing comfort
cannot be defined in the same manner, in different countries, having different ambient
conditions.

The effect of UV on materials

Textile materials are significantly impacted by photo degradation, primarily UV from
sunlight. The impact is seen more in countries with longer days, days consisting of
more than eight hours of sunlight, regularly (Enescu, 2017). Textile materials, either
natural or polymeric, lose strength, colour, and functional properties (Reng, 2019). This
effect cannot be ignored, since garment durability is very important, and UV decreases
clothing lifespan, significantly. There are two types of weathering:

- Real conditions (natural)

- Accelerated weathering (Artificial)

Natural Weathering

In this type of weathering, the sample is placed at a 150 angle, facing sunlight, and the

sample is placed there for a specified period of time, depending on the region (Europe,
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Middle East, America etc.). Secondly, ambient conditions also play an important role in
the weathering process. A process called accelerated natural weathering occurs when
a sample is placed in natural sunlight, in more extreme regions of the world, in order to
obtain a faster impact.

Artificial lab weathering

Different machines are available for UV weathering of material and for textile. The
most common machine is from ATLAS which uses UVA, B, and C and works according
to the standard DIN EN 12224. One week of accelerated weathering by this machine is
equal to six months of natural UV exposure. This way, the impact on textile materials
can be recorded more quickly.

The main objectives of the research are:

1- To measure water vapour permeability of ihram clothing

2- To analyze the mechanical drape of ihram clothing after UV exposure

3- To determine the thermo-physiological comfort (breathability) of ihram clothing
before and after UV

Research Methodology

The research follows the descriptive approach in analyzing the properties of fabrics
used to make ihram clothing. In addition, the semi-experimental approach was
incorporated in laboratory experiments conducted on the fabrics used in the study.

Research terms

lhram is a type of clothing worn by Muslims during the performance of Hajj and
Umrah, and it is an essential part of performing the rituals. It consists of two pieces of

unstitched fabric that are wrapped around the body, the first piece, called izar, covers
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the lower part of the body (from the navel to the knee), and the second piece, called
ridaa, covers the back and is inserted under the right armpit and draped over the left
shoulder. It is desirable for the ihram to be white. (Debes, 2021).

Mechanical performance

The Drape of the ihram fabric is very important, and it is measured by standard BS
EN 9073. The drape of the material can be impacted by UV weathering and can cause
discomfort to the wearer.

Air permeability

Air permeability is very important for those wearing an ihram in extreme heat
conditions. To measure air permeability, the standard device is an air permeability
tester fromn ATLAS FX3300, standard I1SO 9230. Samples are tested before and after UV
exposure to compare the impact of sunlight on the material.

EXperimental part

The most common ihram fabric used is either cotton-towel, or cotton-woven. The
reason for this is that it generally has a better feeling next to the skin, and has a higher
amount of moisture absorbency from the natural fibers. In winter, a thick towel fabric
is used, and in summer, a thin woven cotton fabric is used. For this research, the six
most common ihram fabrics were used, three were towel material (made from 100%
cotton), and the remaining three were plain, woven, 100% cotton fabrics. All fabrics
were bought according to the preferences of customers, and are the most coonmonly
used fabrics by international pilgrims. The textile material is tested for the following
properties both before and after UV degradation:

1-  Air permeability by standard ISO 9230
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2- Water vapor permeability by standard 1SO11092 (using sweating guarded hot

plate)

3- Drape testing by standard BS EN 9073

4- UV degradation by ATLAS UV 2000 (ISO 11507)

Table 1 Inram woven fabric composition

Fabric A B C
Composition 100% Cotton 100% Cotton 100% Cotton
Construction Twill Satin Plain
Thickness [mm)] 2.2(+0.14) 2.18(+0.18) 1.99 (+0.11)
Fabric Mass [g/m2] 230 238 190

All samples are in pure white, varying shades are due to photo capturing variation

Table 2. lhram fabric (towel, terry woven)

Fabric D F F
Composition 100% Cotton 100% Cotton 100% Cotton
Construction Terry Towels Terry Towels Terry Towels
Thickness [mm)] 10.2(+1.12) 9.8(+1.2) 8.5(+1.15)
Fabric Mass [g/m2] 330 260 240
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Figure 2. Towel samples, all samples are pure white

The fabrics are tested for air permeability, water vapor permeability, and drape
testing before and after UV degradation. The UV degradation of six days was applied
without the rain factor. This is equivalent to six months of natural degradation by the
sun. The samples were conditioned for 24 hours, in the climate room, with 60% RH and
at 230C. Later, the samples were placed in the UV chamber of the Atlas weathering
machine (according to the standard DIN EN12224).

Methodology

Three woven fabric samples (A,B,C) and three towel fabric samples (D, EF) are
tested for drape, air permeability, water vapour resistance, and finally, all samples are
weathered by UV weathering setup. All tests are repeated for experimental comparison.

Results & Discussion

A seven day test of continuous UV exposure is performed. This is a quick way to
obtain samples which would normally take six months of exposure to the heat of the
midday sun, to be naturally weathered. In this way, 36 samples consisting of both towel

and woven fabrics (6 testing samples of each fabric) are obtained with UV exposure.
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These samples will further be used to compare results related to drape, air permeability,
and water vapour permeability. Drape testing, according to standard BS EN 9073, shows
resistance of textile materials to bending.

Results of drape testing
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Figure 3: Woven fabric drape coefficent change after UV
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Figure 4: Towel fabric drape coefficent change after UV
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It can be seen in the graphs that both the woven, and towel fabrics, are significantly
impacted by UV weathering. The effect is more dominant for thin fabric and woven
fabric, which could be due to the fact that towel fabric is fluffier, making it difficult for
UV light to impact the core of the fabric. On the other hand, the woven fabric (A, B, C)
has fewer protruding fibers, and a densely packed structure, which causes a higher
exposure to UV, and also causes the drape coefficient to be much higher. The higher
percentage of drape coefficient shows that the material is stiffer. The samples are
further tested for air permeability according to standard ISO 923, on device FX3300. The

results are tested before and after UV exposure.
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Figure 5. Air permeability of woven fabric
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Figure 6. Air permeability of towel fabric

The towel fabric has higher air permeability when compared to the woven fabric,
(see figures 5 & 6) even though, the towel fabric has a higher GSM and thickness
compared to the woven fabric. The air permeability is mainly dependent on pore
size and overall channel throughout the fabric. In general, the towel fabrics are more
permeable when compared to the woven fabrics, however, after UV exposure, the
woven fabric shows a slight decrease in air permeability which might be due to a
less fibrous structure and a denser weave. In contrast, the fluffy structure of the towel
fabric is significantly impacted by UV and shows a decrease of air permeability, much
higher than woven fabrics. Finally, the water vapour permeability is measured on the
sweating quarded hot plate and the results are tested before and after UV exposure.
The water vapor resistance is very important for clothing since a wet microclimate, in

general, is considered uncomfortable. The results are shown in figures 7 and 8.
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Figure 8. Water vapor resistance of towel fabric
The water vapor resistance of towel fabric is much higher than that of woven fabric.
This is mainly due to the woven fabric being thinner, and having a low GSM, however,

after UV exposure both the woven and towel fabrics were significatly impacted by the
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weathering. The channel required for the water vapor to pass might be damaged by
the UV weathering, and this is a very important factor for the comfort of the clothing,
and UV weathering significatly decreases these properties.

Conclusion

It can be concluded from the research that UV weathering significantly impacts the
comfort properties of ihram fabrics. In general, woven fabrics have a better drape,
higher water vapour permeability, and are significantly impacted by UV weathering.
On the other hand, towel fabrics have higher air permeability, with a poor drape, and
are also damaged by UV weathering, but at a lesser degree when compared to woven
fabric. This might be due to the fluffy nature of the towel fabric. It can be summarized
that comfort properties are impacted by UV, and suitable materials can be chosen
according to the ambient condition; like wearing higher GSM fabric, such as towel, in
the winter, and wearing lower GSM fabric, such as woven, in the summer. Fabrics are
impacted by UV, so it should be kept in mind that properties decrease with exposure to
sunlight. The research can be further extended to polymeric materials, but due to their
higher moisture content and comfort experienced against the skin: cotton is the most
preferred material for ihram.

Recommendations

In general, plain fabrics and materials with the lowest amount of thickness, tended
to show the best comfort properties. On the other hand, the less protruding fibers
caused more damage to the material in terms of mechanical properties. It is difficult
to recommend any particular ihram based on the UV weathering due to the fact that:

thickness of material, type of woven strucure, and overall feel of the fabric make the
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selection process a very personal choice. From this research, it is obvious that there is
a significant impact on the mechanical properties of all types of ihram, under sunlight.
There have only been a few previous studies on UV weathering of pilgrimage clothes,
but multiple articles are available related to the comfort level of this particular type of
clothing. Further studies could be done to connect comfort with weathering, durability,
and lifetime of these garments.
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