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Instructions to Authors

1. Order of an Article Content

1.1 Title both in Thai and in English must be concise and clearly convey what is
done.

1.2 Name and Surname of the Author(s) in Thai and in English. Office address
must be specified. Telephone number and e-mail address of corresponding
author (if any) are needed.

1.3 Abstract in Thai and in English of not more than 250 words is compulsory. It
must include essence, objectives, methodology, and findings of the research.

1.4 Keywords of 3-5 words are needed to be put below the abstract.

1.5 Text of the article should consist of the followings:

« Introduction: State backeround and objectives of the study. Literature review
may be included.

« Materials and Methods: Concise and clear explanation of details, analysis, and
experiment is required.

¢ Results and Discussion: Report the complete findings. Evaluation,
interpretation, and analysis of the findings are to be made so as to show
whether the research achieved the objectives or not, how it agrees with or
contradicts to other research. Theories and principles are needed to support
the discussion in a logical manner.

« Conclusion: This section presents the outcome of the work by interpreting the
findings at a higher level of abstraction than the Discussion. Suggestions for
making use of the findings may be included.

1.6 Acknowledgement (if any): Briefly identify and acknowledge fund sources and
assistance.

1.7 References: Numbering system is used for in-text references. Every end-
text reference must be referred to in the article. References must be properly
written in conforming APA (American Psychological Association) format. Each

reference consists of authors’ name, book title or article title, document title,



publisher, publishing year, (issue No.) and referenced page number depending
on types of reference text.

1.8 Appendix (if any)

1.9 Tables and Figures must be clear and inserted in the article. Brief explanation
is needed to convey meaningful and understandable essence. For tables,
identify the table number respectively followed by a brief explanation and
put it above the table itself. For figures, identify the figure number respectively
followed by a brief explanation and put it below the figure itself. (Tables and
figures are requested to record in .jpg file in addition to the article file.)

2. Instructions for Writing and Typing

2.1 General Instructions: Each article must not be longer than 9 A4 pages.
Microsoft Word for Windows must be used for typing. Page layout is as follows:
Upper and bottom edges are 3 cm, left and right edges 2.5 cm., one column.
Use numbering system for topic arrangement starting from 1. Introduction and
so on. Use decimal system for sub-topics. For more information, see and

download from http://www.itfd.rmutp.ac.th/itfd2010/e-journal

2.2 The Proper Use of Fonts and Sizes

® Thai language article: Use 18-point TH Sarabun PSK, single-spaced,
boldface type for the title. The authors’ name, abstract and contents
are to be in 14-point size. Use 14-point boldface font size for the main

and subtopics.

® FEnglish language article: Use 14-point Times New Roman, single-
spaced, boldface type for the title. The authors’ name, abstract and
contents are to be in 12-point size. Use 12-point boldface font size for

the main and subtopics.



3. Criteria for Article Consideration

Creativity, academic value, completeness of content and structure, language
usage, clearness of objectives/hypotheses, content presentation and organization,
academic accuracy, proper finding discussion and references are to be considered.

An article will be reviewed by at least two experts of the field. The editorial board
has a privilege to ask the authors to improve their articles, and to decide whether

submitted articles should be published or not.
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Abstract

Eri silk is an economically value silk and produced for hand spun and hand loom by local
community enterprise. But it was not able to produce enough volume of hand spun yarn to meet the
market demand. Because opening the Eri cocoon by hand is time-consuming process and producing yarns
with differences of yarn numbers, tenacity, yarn twist/inch, and imperfection depending on the skill of the
hand spinner and degumming techniques. Therefore, the local community enterprises with yarn spinning
expertise were selected to be an agent for hand spinning of the yarn derived from sliver produced with
cocoon opening and community card sliver machines. This research aimed to enhance the quality of hand
spun Eri silk yarn by the carding machine for local community in order to compare the properties of the
hand spun yarns from card slivers produced by community and industrial machines. This study had also
tested the properties of Eri silk woven fabrics using hand spun yarn as weft yarns which designed the fabrics
and dying with natural colors by local community enterprise. The results showed that the properties of
hand spun yarn from the community carding machine had the same quality as from industrial sliver B, but
had less quality than from sliver A. Besides, the Eri silk fabrics were woven by using Eri hand spun yarn as
weft and using mulberry silk yarn or industrial Eri silk yarn as warp. Result from the designed pattern fabric
based on color trend and dying with natural dye indicated that the woven fabrics could protect UV radiation
with enough strength in weft and warp directions, which standardized to be made the woven fabric

products.

Keywords: Eri silk, Hand spun yarn, Community carding machine, Sliver, Woven fabric
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Abstract

The objectives of this research were to study the fibre separation process, and to test the
characteristics and physical properties of fibers from Gros Michel and cultivated “Namwa” bananas. The
research method include mechanically separating the fibers of Gros Michel and cultivated “Namwa”
bananas, planning a factorial experiment using a Completely Randomized Design (CRD), separating the fibers

with a mechanical fiber separating machine, and air drying. Then, the characteristics of the fibers were tested
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using a scanning electron microscopy (SEM), with ASTM standard test method for physical properties.
Research results found that there are 3 steps in the banana fiber separation process, namely (1) peeling the
fibrous layer, (2) sorting the tree trunk fiber into 3 layers: external, middle and innermost , (3) separating
the fibers with a semi-automatic mechanical separator. The results from fiber separation found that inner
layer of fibers from the Gros Michel and the Cultivated “Namwa” Bananas have highest volume and the
lightest color, 10 kilograms of fresh tree trunk produces 1 kilogram of dried fiber, or 10 percent. The
longitudinal images of the Gros Michel and Cultivated “Namwa” banana fibers showed longitudinal grooves
with rough surface, and the cross-section showed the lumen of bundle fibers. For physical properties, it
was found that the first external layer from the Cultivated “Namwa” banana tree trunk had the highest
tensile strength and highest % elongation at break value at 606.90 ¢f/den and 9.54 respectively. The
Cultivated “Namwa” banana fiber have higher tensile strength and highest % elongation at break value

than the Gros Michel fiber, with statistically significant difference at the 95% level.
Keywords: Banana fibers, Natural fiber, Gros Michel banana, Cultivated banana
uni

nérwfioluiinasugivliandefifidnanmlunisdeonn lnsamzaatadduiinnudesnislud3uaun

Ussinlnedituiiugnitsussimaionua 103,000 15 fnanndsoanysram 2,000-2,500 fusted [1] daundaeuri
Y 2559 LT AuIfnananiniy 181,902.34 15 \iulAsnananld 918,5396u nanansalbe AR 5,049.63
Alansusiols uazsafinunansveliode 12,98 vindeilansu Inslamendienounesuarndetni iufied
anunsaugnlévily uilififuiivgnnssanseginUssme semnanmssmnednmasn uasuussuhdundniost
ownslimannuans ndrevenmes Wumeiuginndietn ddurugeEuliuszanm 2,535 was wun
Gurhugusnanswesdiduasiinnnd 15 gu. Juld $duneuenazdinudusesysyasudntos dumeluandy
AT wazndaethhifieduan dduldfueau gelssana 2 - 5w Wuluder mangisveduudduuuy
Aeufdasauuiidndu fnmulsssurunelngilaunduaendesyng nau nufidenundusady
Jagtunguedamesgsianaiuasuisasaaasinuazuisniu viw U $1in uuidvndauasdndming
Né1eMeNNes warndet uuiiufinann 3,000 15 Tnefldundrethinwayndevoumemdannifiuiienanan
widafianngluvinfudusiuam 30,000 Fusad finsihldusslenildiowadulavuiu Adeddianuaulalunis
iy taquidefisludiuresniuannndreveunasuazndieini1 uusnadadule Anwdnsuzuasanting
nenmvendule esnndulendedauthiduludunuudug wesndu fedunsaningiumdedisnn
nszvumsHARnde aheyaddunsiaudlslugnamnssudime annisidulosssumAannsassme e
novlandarufosmsvssnngaaunssudme SnvadseifismiadentdinandulosssumAlituiussnounis

FUATBILAINB WAL LIAEAmana U

13



14
FIBER FABRIC & FASHION RESEARCH JOURNAL Vol. 1 No. 1 (2021)

ASn1sAnEN

1. dnghiu
1.1 fundevieuvas Yeinenmans: Musa acuminata Yeasityfie Gros Michel nitanndiniase 81 7 Loy
1.2 dunaaeundn FoInenenans: Musa sapientum Laeansigyfie Cultivated banana %833ndnLATe 818 7

WU

2. gunsniuaziAalia
2.1 i3euenidulawuuleananaonlul®
2.2 NApanIIFLBANAsOULUUADINTIA (Scanning Electron Microscope, SEM )

2.3 iesawndeumLLusmoussnveaduly Taglduasgumsvageures ASTM D 382201

3, JumBUANSALEUNINAGBY
3.1 Anwnsvuaunsuendulondeneumesuarndetni
3.1.1 wisudulondqe Tnewenmundreeendu 2 odn fie ndremeunes uavndeinin aenmundae
pondudu wialu 3 $u Ao nuduuen (@uit 1) nudunans @udl 2) way nutuly @uit 3) ssosusazdag
AUUsELNL 3-5 U SN 1
3.1.2 wennundededeaenduledena wuutealu® Tnenisdeunundemuwisridnasousn
wéule ‘ggﬂLﬂ%@ﬁﬁ]xﬁ’mﬁ?ﬁuﬂﬂLﬁuI‘EJLLUUﬂ’liyﬂLU%EJﬂ%quJﬂ‘(JENmUﬂé/’JSJEJEJﬂ11J (2]

3.1.3 mnidulendieveunedwavnietin Miuiaamgivies

Ay 3

AN 1 SNYUENMUAIUNELE TULan (MU 1) Funa1s (MU 2) wazduly (MU 3)



15
2M581599edule 1 wazungu TN 1 adun 1 (2564)

3.2 MynpdeUdnuazuazaLTRmMImEn e dulendrevenveuazndaeninh
thidlendreveumearndrei iidunssuumsuE i msuenud made Uil
32.1 nedeudnuazvedulunalsaisndosganssaididnasouluudensIn (Scanning Electron
Microscope, SEM) findavengnwgs faus X15 wh il X200,000 wi [3]
3.2.2 vpdeunuLdssweuduly (Tenacity) LazA13auaza0INsEAdnouna (% Elongation) mnw
INATFIUNTNAAOUYDI ASTM D 3822-01 Tnemsuidulefifianuen 2,50 iwufns lnsnnudlunisimageu 25

fafunseiow?l ATITUdNVS 65 gamnil 21 esrniwalded [4]
=
NaNI1IANEI

1. nsvuaunsuendulendrevieunasuazndleting

nszvaumsuendulondedsznoudie 3 Jumeu fe 1) msaenniu 2) msutsasniudu 3 Fu fe nu
%u’uuaﬂqmﬂumu%u’uﬁ 1 mudunana@uniuduit 2 wasnutuludunuiud 3 Tnoudasduniu awnseaenld 2-3
v 3) mswenduledeeieenitidnauuuienlu® msuondulondroveameuarndin Iadulondqe

PRIUNITLENTULARETUNIU AILARIIUAIND 2

v

209 2 EulenaleNEunskenEulewRazIun1u

i 2 nsuenidulondrovienunenazndlstinin wu sanundleveunes wasnundretniludud 3 &
Uhinaudulauasfseunnniian sesaan mundeludud 2 fusinadulewasfsouniiniundelusud 1 uaznu
néeluduil 1 ﬁﬂ%mmﬁu’iaﬁaaﬁqm wasfidduninduniuay Tnsusinunsueniduledundae 10 Alansuan oy
Ihdule 1 Alansuuis Andufesar 10 Mnduianmnliuste dudileldouiewiomiludududuionield
Usglgvinald [5]

2. dnwazuazautiniamenmusadulendleveunsuazndletind

2.1 dnvarvendulundieveuneasndisuniiendeaganssAlbiinaseuwuudensn (SEM)



16
FIBER FABRIC & FASHION RESEARCH JOURNAL Vol. 1 No. 1 (2021)

o w

anwazveudulendiemendeanssAubianaseuwuudensin (SEM) mdwens 500 wihlaednuaeidule

AAEVRUNDY LAAIUANTIN 1 wardnuuzvasdulenadied1in wandlumised 2

P o v v A v Y ad a o w
M197199 1 aﬂﬁmgsU@ﬁLﬁueLEJﬂa']EJ‘W@@JVI@\?‘VIN’]Uﬂ'ﬁLLEJﬂLﬁUIEJW]EJ'JﬁLSUQﬂa (NMague1e X500)

ulendlenfazsuniu AINAINYND AMNANYING

dulonaeveunasniutui 1

15kU KSa@e

1NANTNN 1 anwaznmeeIkaznanvIesdulandieeunas wudn wulendefiniunisuen

ulededimnadena fdnvagsewnuuuied fuingesy wesdnvaznminvnasdutesguuresngudule 3

Tnesssuvendulendeduduleiildandduresiiv Juinannissudaiuvesngudule Tdnvauzadeiudu
Tudgyssuazinauy [6]

31NANT199 2 Snvaugnmatekazaminvendulendieind nuin @ulendeiniunisuenidy

Ty fetimadena Tdnvassewuwwien Muiivguse wazdnwasamdavnaludesguuuuadnningsy

N = a % 1 < v Y o v = = a v o

vieune wazlnguidule [7] Falassssuvivendulendreiludulenldand duvesii (8] FuAnainnissiudaiu

voanguidule Tanwazadeiuidulodyvaasinauea wiszuandaduduledhomsvidulofeinndneing



2581599edule B wazunu UN 1 auun 1 (2564)

adeiuden Amnnsdinisdanden uleduduledu © weniouieudnvazvsadulefyse e uay
FnAUYRIANT18T 3 [10]

FaaztuldUamnisuandulefia 19 @uleld ndae duusean wieinaun fanuedendstuie
dulofivualng iilesnnidulesssuriianisiulsnoudowaglaa Tdnvunduldens 3] uasiiuse
lelasiausgninaldiwaglaa oilnAnduduleazidoaiiionit lulasliiuia (4] wasief-waglaa Fadu
dutsgneuvonddon viedwiifudelovessin s uazargnanandlaui lugoon Wefieiengunniu
Unangifinanniudae (2] nszuiunsuiulsaddlefisnadenag sselidulefsnunsuazandifitu 01
ywadn anden uazy ansodlutududuieldinedu (1) fadunmafuamnmiifesnsuazaiauilils
udnefifdnuasifieusvasd Ao f¥evasvoadulody q guasiauautifidaounudnvasuasanifvondile
[12] wangdmiunsuanaieddnieluiu (7] vieduduleffaudfivisnienwdd 5] annsaairsyaiiis

wazauURwiu fAduda dndnvalvionmean uavandurunisnandulesssumaladnsie [13]

AN5199 2 dnwaurvasdulenalgnINIuNswenEulemedTidena (Maswene X500)

ulendlenfazyuniu ATWATNED ANNANYING

dulenaledinniutun 1

Serm B36519

15kU X580

17



FIBER FABRIC & FASHION RESEARCH JOURNAL Vol. 1 No. 1 (2021)

A5199 3 Wlsuifsuanwagvendulenas e wazdnaua (Mawweny X500)

sinvadule ATWANED ATWAAVING

dulereyass

duletie

K
k?

wdulomnauwan

20151013 1342 NL D42 x15k SOum

AN5197 4 ANLRREANULTILTIHILTIAIUIALAL A DAY TRINSE AfvaRAUlENAI8TRUNEILAZLNIN

H Aendneusaztuny AMULTSUSIBUSIRIUIN AMNBARINDUVIA

(gf/den)* (%)*
&MUl 241.54¢ 5.93¢
) 147.07° 3.48°
&N U3 101.37' 2.36"
et UL 606.90° 9.54°
g nutuTi2 535.09" 8.95°
et U3 460.61° 6.08°

o

nueme: > fdnusimsiuluiuis wansifidwandnsiuegwiifeddyneata Nsvduanuleiuseay 95




2M581599edule 1 wazungu TN 1 adun 1 (2564)

2.2 wansvadoummudusweadly (Tenacity) veudulondeneumesuasndaetini
NSNAEBUANNLT IS INBLTIFIIA (Tensile Strength) LazAT3pUATUBINIEAGINDWINA (% Elongation)
voudulondroveunesuaziniluusavdunuiiiunisuenduledeisnsmadna Idnasuandunsei ¢
NA15197 4 WSsuTiBuANuuTssdeussiwinvendule wuin ulondaediniudud 1 daan
LL%ame'au,iaﬁwmLLazm%’aaamaqmi%ﬁaﬁaummmLﬁuiammﬁqmﬁa 606.90 gf/den Layinvay 9.54
sesasunde Eilondreimuduit 2 fidenuuduseussiwinvonduly fe 535.09 of/den wazAdovas
YasEafanounn Savas 895 wasidulondretihiniudud 3 fieruudusweussisnaveaduly Ao 460.61

(%

of/den AnSesazupsnstadineuyn Seeas 6.08 Fedulendletriilaianuudaussaz A Sevavveamstndneu

o w

naganindulendrgveunes uaziianuuanswiuegildeddgynsadianseauanueiuiesay 95
unasy

nsusnidulondeveumssazndietini fenszurunsusnidulemadena surilndulelddule
sssumAnnfisiifidnvarwerautimameamisanealunmailutudududne viensthansdndudeduas
\ATBdUAINTY LazIzANLANsIenenesdn i TiadulondlunuuduaTe ez iavdmeg
gRavnNIsuLainumnIng ngthesanuiieneawmaluladliuninguusidruvsenduiamisyusuluimiauyusii
Femsudndulendouazinnndulonfelduanuaulaegrannanguuiuionihenunads uhenuensu
nasnaudeinavy vilmAnnsudndunsliidulendgluianiie wazldfumnusuiionndrinauinmyi
Famdaunusdl aneldnstuiadeunuangiisenisiminunusd dadenliilendreduduszdrdmin

Unusnil meldve “dlendretavany”
1’4 a
LANEA1391994

[1] 3185 uviusssulsau (2557). anuanasfuduasugialne-giu UTEPA) funisdioanndievesvesannsel
NSINEATING. AUIN https://image.mfa.go.th/mfa/0/yZ0EQ327fd/nbt/nbt6/15/156035.pdf

[2] w¥ayen Aut. (2554). M3ANEERTREEgN 100% MMIFUMELUU MVS Uasduieuusmu. Gnendnususayan
wdaudin). annIngdemalulagsivusnasyys, ynusiil

[3] Clayton, F.H. (1935). 17-The measurement the air permeability of fabrics. Journal of The Textile Institute
Transactions, 26(6), T171-T186.

[4] Raul, J. (2005). Textile testing. New Delhi: APH Publishing Corporation.

[5] El-Sawalhi, R., Lux, J., and Salagnac, P. (2016). Estimation of the thermal conductivity of hemp based
insulation material from 3D tomographic images. Heat and Mass Transfer, 52(8), 1559-1569.

[6] a1 Ya@As. (2560). MsUTuUTIAanELlY. NTWMNNMIUAT: NN W3- 50.

[7] sfounwn 1vngy, wInw adssaundl wavlesnsel I3AFNR. (2559). NMspBNRUUNARSITUTRanTsLAS 0 ToU
MnEdleAunaln. 1sasivnsfalzaarlnenssurans unninenaeulsas, 7(2), 39-54.

[8] 236y AR1EYBY. (2558). TAAHARMIIAME. NTUVNNNILAT: 10.10d.WTURY 1E1E.

[9] wiawy Undnfiv. (2542). anuiieduwasdule @Uudiulgalml), ngammumnuas : Tdeeiadu.

19



FIBER FABRIC & FASHION RESEARCH JOURNAL Vol. 1 No. 1 (2021)

[10] Chonsakorn, S., Srivorradatpaisan, S., and Mongkholrattanasit, R. (2019). Effects of different extraction
methods on some properties of water hyacinth fiber. Journal of Natural Fibers, 16(7), 1015-1025.

[11] w356l Snudedns, nsade WUGUN wasliudng asAsuns. (2537). mauenidulondeiieuslovinadudme.
N15UTEYUNITVINITVBIUNIINGIT BN YATAIANS adedt 32 (M1 238-248). NTINNUNIUAS:
URINYIRBLNEATANERS.

[12] Uy seguna uaglnlsal Lengwis. (2559). nsusuugenssuiunmskdniasiauinunnnseaudule
ndely (578971UN15338). AMunanys: AngIngrmanswasnalulad unInedesIuAgAnanys.

[13] Dochia, M., and Pustianu, M. (2017) Cotton dominant natural fiber: Production, properties and limitations
in its production. In Koztowski, R.M., and Muzyczek, M. (Eds.), Natural Fibers, properties, mechanical

behavior, functionalization and applications (pp. 1-16). New York, Nova Science Publishers.

20



2581599edule 1 wazungu TN 1 auun 1 (2564)

nsauIYalnesuadedmiulesuansandnaiy
The Development of Contemporary Thai Costumes from Denim Fabric

for Female Adolescents
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Abstract

The objectives of this study are: 1) to study the properties of denim fabric, 2) design and tailor
contemporary Thai costumes from denim fabric for female adolescents, 3) to study adolescents’ satisfaction
on contemporary Thai costumes made from denim fabric. The sample population for this research project
were female students from the Garment Technology Program, Faculty of Industrial Textiles and Fashion
Design, Rajamangala University of Technology Phra Nakhon, totaling 49 persons. The statistics used for data

analysis were mean and standard deviation.
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Results of the study on the properties of denim fabric used in this research are that the denim
fabric is produced from 100% cotton fibre, with an average weight of 306.5 grams/square meters, with an
average thickness of 0.80 mm. General information on the respondents of the questionnaire found that
female students from the Garment Technology Program, Faculty of Industrial Textiles and Fashion Design,
Rajamangala University of Technology Phra Nakhon were mostly aged between 20 - 21 years old totaling
30 persons or 60%, and studying in the 3rd year totaling 20 persons or 40%. Results of the study on
satisfaction in contemporary Thai costumes from denim fabric for female adolescents found that
contemporary Thai costumes adapted from Thai Chakri received the highest satisfaction rating with an
average of 4.75 (SD = 0.3), followed by contemporary Thai dress adapted from Thai Ruen Ton with an
average score of 4.64 (SD = 0.32), and contemporary Thai costume adapted from Thai Dusit costume with
an average score of 4.57 (SD = 0.3). Nevertheless, satisfaction for these three style of the contemporary Thai

costumes from denim fabric for female adolescents were at the highest level.

Keywords: Contemporary Thai costume, Female adolescent, Denim fabric
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Abstract

The aims of this research are: to study the fiber extraction and quality improvement processes
of Gros Michel and Pisang Awak banana fibres to conduct experiments on the physical properties of Gros
Michel and Pisang Awak banana fibres, to study the yamn spinning and fabric weaving of banana fibers in
the industrial system, to design fashion garment products and disseminate the knowledge on banana
fiber development to the industry and agriculturists through fashion garment and home fashion events.
This study’s research methodology examined the process of fiber separation using the mechanical fiber

separator, and quality improvement of the Gros Michel and Pisang Awak banana fibres. Following that, 4
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outfits of working women’s wardrobe were designed, through examining the Spring and Summer 2021
trend obtained from the online database of the WGSN fashion trends. It was found that Minimalism forms
have revived to influence the purchasing behavior of consumers, because consumers are interested in
simple, elegant and classic working wardrobe that is not wild, which can be worn every season.
Questionnaire results were obtained from 30 respondents on the attitude and satisfaction of consumers
who are interested in innovative textiles from banana fiber, which will be used for developing the working
wardrobe. It was found that consumer satisfaction overall was at a positive level, value and aesthetic
(average 3.85), form and suitability (average 3.92), function and occasion (average 4.19), product care

(average 4.11) and commercial production (average 4.07).
Keywords: Natural fiber fabric, Banana fiber, Working wardrobe, Fashion trends
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Abstract

Cotton-candy meltblown process was adopt for polybutylene succinate nonwoven production with ultra-
fine fiber, in order to utilize as a barrier and support some efficiency of main product. For sample
preparation, melt-spinning condition of meltblown process was set according to verification of thermal
properties such as thermal behavior (DSC) and melt flow index (MFI). Spinning temperature, hot-air jet,
distance from spinneret to collector and collector speed were fixed while adjustment of screw speed was
increased for observing processability. Result suggested that tendency of mass flow rate affected on
formation of ultra-fine fiber in nonwoven structure including distributed fiber, basis weight and air
permeability. Therefore, a concept of eco-friendly nonwoven from biobased polymer could be expand into

commercial manufacture.

Keywords: Nanofiber, meltblown process, polybutylene succinate and eco-friendly
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Abstract
In this study, we examined the effectiveness of eco-label based on how the

environmental performance information presented in the fashion products and understanding
of consumers to such information. Effective eco-labels implied that it increases the purchasing
intention of the consumers’ and lead them to make buying decision. In addition, successful
eco-labels alarm consumer’s eco-friendly awareness after they read the information about the
design and the meaning of fashion products.

Keywords: Consumer, Eco-label, Environmental performance, Fashion products

INTRODUCTION

Eco-label is an important green marketing tool on green goods and services [1].
Recently, there are increasing trend of using eco-labels for promoting and identifying the eco-
friendly products [2]. According to Sammer and Wustenhagen [3], eco-labels is the vital tool
to provide and list the information of products between buyers and sellers. Also, eco-labels
provide two main functions to consumers, which are information function and value function.
Information function: noticing consumer about intangible products’ features such as quality;
Value function: adding value on products e.g. creditability. In addition, eco-label information
helps consumers make green purchasing decision and also show them how the products are
made [4, 5]. In this study, consumers’ perception on the environmental performance of fashion
products associated with eco-label would be examined.

METHODOLOGY

Hypothesis. The environmental performance of products is positively associated with eco-
label.

Survey. Questionnaire survey was conducted and two groups of questions, eco-label
(ECOLABEL) and environmental performance of product (Performance) were asked. The
questions were listed below and the questions were measured on 6 point Likert-type scale, in
which 1 represents strongly disagree and 6 represents strongly agree. The target group was with
the age ranged 18-28.
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Questions on eco-label

ECOLABEL 1: Eco-label provides information on quality and performance with respect
to environmental issues.

ECOLABEL 2: Eco-label is effective to understand the products environmental
performance.

ECOLABEL 3: Eco-label indicates products have been manufactured under
environmentally friendly conditions.

ECOLABEL 4: Eco-label indicates products have been manufactured from
environmentally friendly materials.

ECOLABEL 5: Eco-label indicate products do not pose any threat to human health.

ECOLABEL 6: Eco-label enhances the environmental market differentiation of a
brand’s products.

ECOLABEL 7: | trust that information on eco-labels of products is true.

ECOLABEL 8: | have learnt about environmental performance of the product from eco-

labels.

Questions on environmental performance of products

Performance 1:
Performance 2:
Performance 3:

Performance 4:
Performance 5:

Performance 6:

| like the idea of green products.

| consider about buying environmentally friendly products.

I concern about social and environmental impacts of the products in
fashion industry.

Environmental performance of product is important to me.
Environmental performance of products plays an important role in the
consumers’ purchasing decisions.

Environmental performance of products influences my purchase

decisions.

Data Analysis. SPSS (Statistical Package for Social Science) v.20 was used for data analysis.
RESULT AND DISCUSSION

Survey. Total 206 questionnaires were collected within three weeks in social media platform
and after screening and eliminating invalid questionnaires, 199 valid questionnaires were
finally collected for further analysis.

Descriptive Statistics. Table 1 and Table 2 show the descriptive statistics on eco-label and
environmental performance of products respectively. Table 1 shows the mean and standard
deviation of variable of eco-label in which the mean of eight questions are higher than 4 (the
slightly agree). It indicates that most of the respondents had positive agreement to use of eco-
label. Table 2 shows the mean and standard deviation of variable of environmental
performance of product where the mean of three out of six questions are higher than 4 and
others are nearly 4 (the slightly agree). It indicates that environmental performance of product
is most important information provided by eco-labels.

Reliability Analysis. Table 3 shows the reliability analysis results. For the reliability test on
eco-label, there are eight questions on eco-label for measurement. The value of Cronbach’s
Alpha is 0.877, which is within the accepted range of 0.7-0.95. Therefore, the results of eco-
label have a great reliability and the scale has high consistency. It could be suitable to have
further analysis. In case of reliability test on environmental performance of products, there are
six questions on environmental performance of products for measurement. The value of
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Cronbach’s Alpha is 0.852, which is within the accepted range of 0.7-0.95. Therefore, the
results of eco-label have a great reliability and the scale has high consistency. It could be
suitable to have further analysis.

Table 1. Descriptive statistics on eco-label

Questions Mean Standard Deviation N
ECOLABEL 1 4.271 0.908 199
ECOLABEL 2 4.201 1.049 199
ECOLABEL 3 4.276 0.100 199
ECOLABEL 4 4.372 1.060 199
ECOLABEL5 4.035 1.148 199
ECOLABEL 6 4.312 1.027 199
ECOLABEL 7 4.236 1.020 199
ECOLABEL 8 4.020 1.235 199
Table 2. Descriptive statistics on the environmental performance of products
Questions Mean Standard Deviation N
Performance 1 4.628 0.923 199
Performance 2 4.080 1.084 199
Performance 3 4.080 1.075 199
Performance 4 3.975 1.089 199
Performance 5 3.910 1.219 199
Performance 6 3.869 1.130 199
Table 3. Reliability test results
Item Cronbach's Cronbach's Alpha Based on
Alpha Standardized ltems
Eco-label 0.877 0.879
Environmental 0.852 0.847

performance of
products

Table 4. Correlation between eco-label and environmental performance of products
Performace mean

Pearson Correlation 0.649™
ECOLABEL mean Sig. (2-tailed) 0.000
N 199

**_Correlation is significant at the 0.01 level (2-tailed).

Correlation Test. Eco-label and environmental performance of products are the two variables
included in the hypothesis. From Table 4, it presents the result on hypothesis. The significance
level of two variables is 0.000 as shown in the Correlation Table which is less than 0.05 (A
significance level of 0.05 reflects a 95% confidence interval). The value of Pearson correlation
value is 0.649 at 0.01 significance level which is close to 1. It indicates that there is positive
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relationship between eco-label and environmental performance of products Therefore,
hypothesis is supported by correlation result.

Simple Linear Regression Analysis. Eco-label and environmental performance of products
are the two variables in hypothesis. The null and alternative hypothesis would be shown as
below:

HO: Environment performance of products has no linear relationship with eco-label.
H1: Environment performance of products has linear relationship with eco-label.

Table 5. ANOVA Table of H1?

Model Sum of Squares df Mean Square F Sig.
1  Regression 56.884 1 56.884 143.384 0.000P
Residual 78.155 197 0.397
Total 135.039 198
a. Dependent Variable: Performace mean
b. Predictors: (Constant), ECOLABEL mean
Table 6. Coefficant Table of H1?
Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Standard Beta
Error
(Constant) 1.180 0.247 4.776 0.000
1 ECOLAB 0.690 0.058 0.649 11.974 0.000
EL mean
a. Dependent Variable: Performace mean
Table 7. Model Summary Table of H1
Mode| R R Adjusted | Sandard Change Statistics
l Square | R Square | Error of [ R Square F dfl [ df2 [ Sig.F
the Change | Change Change
Estimate
1 [0.649| 0.421 0.418 0.630 0.421 | 143384 1 | 197 | 0.000?
a

a. Predictors: (Constant), ECOLABEL mean

From ANOVA Table in Table 5, the p-value of the F test is 0.000 which is less than 0.05 (i.e.
rejects the HO that regression coefficient is zero). As a result, the environmental performance
of products has significant linear relationship with eco-label at a significance level of 0.05.
Moreover, the Coefficient Table in Table 6 shows the p-value of t test for the environmental
performance of products associated with eco-label is 0.000 which is less than 0.05. Thus, it
could claim that environmental performance of products has linear relationship with eco-label
at a significance level of 0.05. According to the Model Summary Table in Table 7, the
coefficient of determination R? (R Square) is 0.421. It shows that 42.1% of the variation in the
environmental performance of products could be interpreted by the variable of eco-label.
There is 42.1% of coefficient determination and the overall linear relationship of the model is
also considered by significant value (p-value of F test and t test<0.05). The hypothesis is
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supported.
CONCLUSIONS

We explored the impact of eco-labels on environmental performance of products. The
eco-labels allow consumers to differentiate the green products and non-green products by
informing them the environmental effects, which have high attractiveness on environmental
consumerism. According to the results, it showed that eco-labels have a significant positive
relationship with products’ environmental performance. It can be further confirmed that eco-
labels could provide the consumers with the environmental performance of products during the
purchasing.
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Abstract

The property of water vapor transmission is of high importance for textile products,
especially for sportswear products. The objective of the present study is to investigate the
properties of water vapor transmission of some sportswear products (OUDIKE, NIKE and an
unknown brand bought from the boutique) on the market. It was found that the samples bought
from boutique showed the best water vapor transmission properties, while this property for
NIKE sportswear samples was the lowest.

Keywords: Water vapor transmission, Sportswear, Fabric weight, Fabric thickness

INTRODUCTION

In the history of sportswear, the most commonly used materials for sportswear was
cotton due to the properties of comfortable soft hand, good strength and good absorbency [1].
However, the poor wicking properties limit the application of cotton fiber in the development
of sportswear products. Hence, the synthetic fibers such as polyester and spandex have been
attracting tremendous attention due to the excellent wicking properties, which can move the
moisture away from the skin to the outer surface of garment and keep the body of athletes at a
lower temperature [2].

To enhance the quality of the sportswear, a wide range of international brands are
designing and investigating numerous innovative products. For example, Nike is one of the
leading brands which can produce the polyester microfibers to provide a comfortable feeling
for the athletes and keep their temperature at an appropriate range [3]. At the same time, some
brands also provide some similar products which are introduced as good wicking properties to
bring the perspiration away from the human body.

The property of water vapor transmission of fabrics is closely related with the
characteristics of fabric, such as fabric weight and thickness. The term water vapor
transmission is defined as “the steady water vapor flow in unit time through unit area of a body,
normal to specific parallel surfaces” in standard testing atmosphere [4-6]. The invisible
moisture in the form of vapor passes through the air gap between yarns in a fabric from inner
layer to outer layer. With high moisture transmission, the perspiration will not be accumulated
on the skin, and the skin can become dry and feel comfortable.
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This study aims to compare and evaluate the properties of moisture transmission of
some mainstream sportswear products on the market. Three popular brands of sportswear with
different composition and prices on the Hong Kong market were obtained from online shops
and boutique.

METHODOLOGY

Fabric specimen

Three brands of sportswear with different price and material were selected in this study,
as shown in Figure. 1, i.e., OUDIKE, NIKE and an unknown brand bought from the boutique.
For the OUDIKE samples (a, b), both specimen were made up of 86% Terylene and 14%
Elastane, while the samples of unknown brand were composed of 89% Polyester and 11%
Spandex (c, d). The composition of two specimen of NIKE were different, one of which
consisted of 100% Polyester and another which was made of 84% Polyester and 16% Spandex
for Body, 92% Polyester and 8% Spandex for Back.

All samples were conditioned with the temperature at 20 + 2°C and the relative
humidity at 65 £ 2% for 24 hours before testing.

Figure 1. Photos of sportswear of different brands: OUDIKE (a, b; both 86% Terylene and
14% Elastane); unknown brand (c, d; both 89% Polyester and 11% Spandex); and NIKE (e,
100% Polyester; f, 84% Polyester and 16% Spandex for Body, 92% Polyester and 8%
Spandex for Back).
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Water vapor transmission evaluation

The aim of the water vapor transmission test is to determine the efficiency water vapor
transmission of the textile material and the ability of evaporating the liquid moisture from the
textile material. To obtain the value of the water vapor transmission of the specimens, the
permeability of water vapor pass through the samples is important for calculating the weight
loss of water in a specific period and comparing the initial weight of the water.

The standard test method ASTM E96 was used to measure the ability of permeation of water
vapor through the textile material. Water vapor transmission test was undergone at the standard
condition for 24 hours with the standard temperature 21°C and the standard humidity 65%. The
open mouth cup was covered by the test specimen with the smaller air space between the
specimen and water. The distilled water in the cup would be evaporated and the moisture would
be transferred to the environment by the pores of the textile material. The results were
determined by the time of water vapor transmission per unit area of material. The unit was
expressed as g/h - m?,

The procedures to measure water vapor transmission was as follows:

(1) The size of specimen should be cut as same size of the open-mouth cup in the circular
form.

(if) The distilled water was added to the cup to leave 1 cm air space between the fabric
surface and distilled water and thus preventing the fabric contact to the water or moisture.

(iii) The back side of the specimen was required to adhere to the open mouth of the cup by
using glue in order to prevent the water vapor and the moisture loss to the atmosphere.

(iv) Each sample should be prepared two specimens for testing the results. The following
step was to weigh the sealed cup and the distilled water and record the data.

(V) The sealed cup was placed in the standard condition for 24 hours.

(vi) The sealed cup with the distilled water should be weighed again and calculated the loss
of the water vapor and moisture through the period.

The performance of water vapor transmission of test specimen was calculated by equation
(1). The higher the value, the better the ability of water vapor transmission.

__G 2
WVT—AxT(g/m h) 1)

Where, WVT: Rate of water vapor transmission; G: Weight change (g); T: Time, 24
hours (h); A: Area of cup mouth (m?).

RESULT AND DISCUSSION

Fabric Characteristics
Water vapor transmission property of textiles is greatly influenced by the fabric

characteristics, such as fabric weight and thickness. In this study, the fabric weight of
specimens were tested by the standard test method and the fabric thickness was tested by the
method ASTM D1777. In order to make the measurement more accurate, 10 specimens for
each sample was tested and the results were shown in Table 1. As can be clearly seen, sample
b (OUDIKE) had the highest fabric weight, whereas the weight for sample e (NIKE) was the
lowest. Analogously, sample a (OUDIKE) showed the highest fabric thickness, while the
thickness for sample f (NIKE) was the lowest.
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Table 1. Fabric thickness of each specimen.

i Mean fabric weight Fabric thickness
Specimen (g/m?) (mm)
OUDIKE (Sample 1) 228 0.78
OUDIKE (Sample 2) 269 0.68
Unknown brand
(Sample 3) 174 0.57
Unknown brand
(Sample 4) 166 0.59
NIKE (Sample 5) 132 0.69
NIKE (Sample 6) 161 0.54

Water vapor transmission analysis

Water vapor transmission test aims to find out the degree of how water vapor moisture and
human perspiration can transmit through the fabric. The loss of the water represents the water
vapor passing through the fabric. The greater value of the loss of the water means that the
higher efficiency of the water vapor transmitting through the textile material. The results of

water vapor transmission of the samples were shown in Figure. 2.
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Figure 2. Mean of Water Vapor permeability between different brands.

54



2M581599edule 1 wazungu TN 1 aUuun 1 (2564)

It can be clearly seen that the sample bought from the boutique had the highest water vapor
permeability rate, reaching up to 171.89g/h*m2 and 115.48g/h*m2 for Samples 3 and 4,
respectively. Compared to the unknown brand, the samples of OUDIKE had the poorer water
vapor transmission, while this property for the NIKE samples was the lowest. The reason may
be related to the fabric and weight and thickness.

CONCLUSIONS

The property of water vapor transmission is of high importance for textile products,
especially for sportswear products. In this study, the water vapor transmission of some famous
brands of sportswear products in Hong Kong market were explored. It was found that the
samples bought from boutique showed the best water vapor transmission properties, while this
property for NIKE sportswear samples was the lowest.
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Abstract

It suffices to say back in the past, for garment measurement, traditional anthropometric
methods had generally been selected for fitting garment; however, 3D body scanning systems,
nowadays, have been widely accepted and preferred by many scholars and researchers due to
its speediness in terms of body size measurement and this could productively be as part of
improving fitting garment production process. The purpose of this study was to compare 3D
body scanning measurement of sense™2 3D scanner and terminology with a traditional
anthropometric method in this case, tape measurement. Concerning this research procedures,
the experimental work was conducted by determining point marks based on EN 13402-3
standard on the upper part of a female mannequin and capturing mannequin images ten times
by sense™2 3D scanner and end up by using the Blender software to analysis and compare the
body measurement. Based on the data collected from testing, 3D scanner had the Coefficient
of Variation (CV%) range approximately 0.10-0.33%, while the measured girth results had
CV% double higher than the results from 3D images. Nevertheless, values of body measure
results between two methods are significantly close ranging 0.20-0.41% of error. It could be
found from the results that 3D scanner was more precise than the tape when measured and this
could lead to a conclusion that 3D body scanning method of female body was found to be more
accurate in terms of measurement than the traditional anthropometric one.

Keywords: Body measurement, 3D body, 3D body scanning, Anthropometric, Body shape
and Body scan.

INTRODUCTION

The body scanner as a tool offers the opportunity to capture a snapshot of an individual
in time, in a fixed pose, and to then create a 3D image representation [1-4]. The female human
body has complex shape and difficult to find out its precise measurement by means of manual
method especially when female body possesses different positions of body curves including
bust, underbust, waist and hip parts. With this reason, a 3D scanner as one of the suitable
solution for analyzing body measurement for accurate fit when making clothing patterns is
offered [5-6].

The aim of the study is to conduct an experiment on measuring body size of female
mannequin by applying two sets of methods including manual measuring tape method and
calculation method provided by 3D image sense™2 3D scanner and then compare their results
for the best method of body measurement. The method will assist establish landmarks on the
female mannequin and takes the measurements should be established so that standardization of
the data capture can be realized [7].
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Referring, the EN 13402-1[8]. the experiment defines a standard list of body dimensions
on upper part of female body which were used namely bust girth, underbust girth and waist
girth. However, the upper bust girth is not in their list of the standard, and therefore the focus
of experiment will base its analysis and comparison on the upper bust girth. Concerning the
unit for measuring the body size EN 13402-2 standard species a primary dimension, a body
measurement in centimeters [8] and use on language-neutral clothes labels, EN 13402-1 species
a pictogram for each body dimension as shown in the Figure 1 which represent the pictogram
base on European standard sizing system 38.

Figure 1. A pictogram for each body dimension [9]

MATERIALS AND METHODS

Materials

This research will focus its study on body measurement of female and hence, mannequin
according to European standard sizing system 38 of upper part female body will be selected
for testing. Referring to its properties, mannequin will be in full female body size with rigid
surface texture that has geometric characteristics of human female body. This life-size model
of the human body will be selected for investigation by applying 3D capturing technologies
Sense™2 3D scanner so as to find out the somatotype of the body which can further provide
more details of the body measurement.

Methods

The procedure of this research determined the importance point marks on the mannequin
according to the standard method of body measurement EN 13402-3 on the upper part of a
female body [8]. Subsequently, the first method used a manual measuring tape to measure the
mannequin body size base on the point marks were fixed on it. The second method used the
3D scanner for capturing the mannequin in order to analyses the 3D body images and calculate
the mannequin body size by using Blender software. Those methods used ten times of
measuring body by a manual measuring tape and ten times of 3D scanner for capturing a
mannequin. Last but not least, the study investigated the results of body size measurement
between the measuring methods and calculating method by sense™2 3D scanner method their
calibration with the statistic.

The procedure during scanning should be concerning with four mains tips and tricks as
follows: 1) Lighting should set the light shines with equal intensity over the subject being
scanned. 2) Positioning for scanning the mannequin should set the area 360° around it for
capturing and keep the scanner within its optimal distance range of the subject, which is
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approximately 0.45m - 2m. 3) A close observation on motion during scanning should be
conducted with concentration and caution the 3D view monitor status should be checked in

order to help a quality of the 3D image.

RESULT AND DISCUSSION

The results of the experiment consider the female mannequin according to European
standard sizing system 38 and the second method of the experiment used 3D body scanning
using sense™2 3D scanner for capturing the body measurement as shown in the Figure 2.

(a) Front view (b) Back view (c) Side view
Figure 2. The 3D images with fixing point marks using 3D scanner

Referring in the Figure 2 the small dots on the mannequin were called mark points where
determined the important parts of study namely Upper bust, bust, underbust, and waist. Then
the 3D image used the blender software to analyses the body cross section with different part

of the body as shown in the Figure 3.

Upper bust cross section Q

. fr__{_/’:_:.:; T
Bust cross section — —-

e

Underbust cross section Q
‘Waist cross section Q

Figure 3. The images processing of body cross sections

Concerning procedures of producing line graph of body cross sections as shown in Figure
4(a), blender software in Figure 3 was used to analyze cross sections of body and those lines
were then transferred to Microsoft excel for creating line graph. It could be assumed from the
analysis that body cross sections will be very helpful to analyze the pattern construction for the
future work. Through this experiment, the measurement of body girth using the convex hall
instead of the body cross sections was conducted due to the fact that the software created the
girth line from the contact measuring of the body was similar to the one using tape measuring
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method as shown in the Figure 4(b). At the later stage, the distance of the girth in Figure 4(b)
was then calculated by applying the Euclidean distance between two points in 2 dimensional
spaces which is a geometrically shortest distance on the straight line passing through both the

points as mentioned in equation D(x,y) = X, (x; — y;)? [10].
Body cross sections Girths of the body
150 1560
FRONT FRONT

3 150 mm. -15 150 mm.

BACK BACK
= Upper bust cross section = Bust cross section e U pper bust gi;-tll;"m“h s Bust girth
= Lower bust cross section == Waist cross section Underbust girth e Walist girth
(a) Body cross section with different parts (b) Body grit with different parts

Figure 4. The graphs of cross sections and girth of the body

The results of body size by manual measuring tape and 3D images analysis as shown the
Tablel illustrates the comparison of the body girth values at the four parts of the body. It can
be seen from mean values of the method 1 that it is slightly higher than mean values of the
method 2. Moreover, the values of Standard Deviation (SD) and the percent Coefficient of
Variation (CV%) from the method 1 are double times as wide as the method 2 when applying
with 3D scanner.

Table 1. The comparison the vales of the body measurement

Method 1 Method 2
Body girth (Measured values: cm.) (Calculated values: cm.)
Means SD CV% Means SD CV%
Upper bust 79.16 0.40 0.51% 78.84 0.18 0.23%
Bust 86.81 0.50 0.57% 86.64 0.18 0.21%
Underbust 72.91 0.53 0.73% 72.63 0.13 0.18%
Waist 71.75 0.36 0.50% 71.49 0.07 0.10%

In Figure 5, results of values in Table 1 were evaluated and presented as in bar graph.
Obviously, values of the two methods were equivalent in terms of their girth values resulted
from different parts of the mannequin. While the standard deviation error bar from method 1
were wider than method 2 in terms of their measured values. It could also be assumed from the
results that taping method is not precisely enough as it is difficult to measure parallel lines
along the horizontal axis and therefore, with the technique, the length of girth body was
inconsistent.
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The compareison of the body girths
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Figure 5. The graph comparison the results of two methods of the body girth values with
different parts

For the second method, using the 3D scanner device and the Blender software and
analyzing body cross section in order to create the girth body on the line graph tended to be
more accurate as shown in the Figure 4(b) Those results of body girths in the line graph could
be calculated from the width and the thickness of the body as shown in the Table 2. Moreover,
presenting in the result table, the largest body width is at the upper bust part of the body. While,
the width value at the underbust and waist parts possess very close values at 25.09 cm and
25.08 cm respectively.

Table 2. The body width and thickness of the body measurement

: Body width (cm) Body thickness (cm.)
Body girth Means SD CV%  Means  SD CV%
Upper bust 2641 015 058% 1083  0.06 0.31%
Bust 2550  0.18 0.70% 2129  0.06 0.30%
Underbust 2500 018 0.70% 1873 004 0.20%
Waist 2508 014 057% 1805  0.05 0.29%

The thickness of the female body of the mannequin at the bust part had the highest
thickness at 21.29 cm. On the other hand, the waist part possessed the lowest thickness at 18.05
cm. It could be concluded from the results of this experiment that the 3D image method using
the 3D scanner was applicable for analyzing the patternmaking for the future use of clothing.

CONCLUSIONS

Conclusively, it could be implied from the data shown in the results that both methods
are comparable for measuring girths on different parts of the body and when compared the
values from method 1 and 2 were found to have only 0.2-0.41% measurement errors. In case
of the method 1, it is considered to be a basic form of measurement so called a manual tape
method. This particular type is easier to conduct a measurement but the user must be cable of
understanding and conscious of the definition of the standard body measurement in order to
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achieve measuring parts of the body. For 2" method, it could be concluded that 3D scanner
used for creating the 3D image captured from the mannequin was too complicate in terms of
their inputting and processing  procedures to find out the results of body measurement.
Nevertheless, with the method, precise calculations of values results of girth on different part
of the body could be conducted as shown with 0.10-0.23 CV%. Overall, the efficacy of 3D
scanner possesses more precision than anthropometric measurement and therefore, it is more
applicable to be applied in garment industries.
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