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Abstract

The study's objectives are as follows: 1) to investigate the concept of design based on universal design,
an optimal healing environment, evidence-based health care design, including innovation and technology in
rehabilitation; 2) to assess the ability to function in daily life and to investigate how to improve the residential
adjustment of stroke patients in real-life situations; and 3) to develop a framework for improving the residential
adjustment of stroke patients. Methods of the study included literature reviews and in-depth interviews with
experts, including semi-structured interviews with stroke patients and assessments of abilities according to the
Barthel Index ADL. The results of the study showed that the concepts studied can be applied to the residential
improvement guidelines. There were four important factors in residential improvement: 1) patient abilities in each
period; 2) previous residence conditions; 3) economic factors; and 4) caregiver readiness. This study presents a

framework for stroke patient accommodation improvement to guide stroke patients and caregivers.
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4. WanisANU

4.1 vanmseenuuua1msuynau (Universal Design: UD)

nseonuuvdmiunnauuuuimilunisesnuuuaninuindon uassdndusiinnauasnsodrddls uasld
Nnuldlagliignindadieeny mnuansavienuadesid nseenuuvdmiuynaulilianvianizvesnisniseeniuy
widuuuamdlunisesnuuuiliBereuurfnitiniseenuuuanmuandon wazuinisasausadndsdogaviniiendu
Lmﬂfﬁmuiﬁﬁﬂﬁuﬂuaﬁmumm?fqﬂ wAnildanldlasanuin Ronald L Mace ludl 1985 (Mitrasinovic, 2008)
TnsudnduliiAnnguuissaufy Ruth Hall Lusher uazAmy wurfad i ugiusnainanudefiiranmuindon
wazwdnfasimslizuniseonuuilnemilsiemiudesnisvesyanaiivarnvans wdniiausznisveanmseenuuudmiugn
au WunseudmiunIseenuUUANMIIRdoNLAY NeENUUUNAAAN THuA 1) Tnsldnuivindiendu 2) vfudsuns
Tauls 3) Wi 6) Wideyaiinnaudilald 5) senuuuiiteandeiianann 6) ldmnumenerumemeniwe 7) founa
wagiufmnyatonisdifuasnslinu (Steinfeld & Maisel, 2012)

wannsmanianansounluldlunisesnuuuanimuindennazndndusifianunsaddlduazaseuagy
nseonuuvdmiunnau lfansafuusquamiindmivyearaiidenuiinaiedauunnies uavduaiunsg
feuulufamnntu egrdlsinuiimsinninsaiimdnmssenuuudmivynauenanfafuluussiily uazenalsl
ASSTUAMLADINI T ANUYOURN L VRIEITUAI9Te (Jones, 2014) Lﬂ%’&mLaﬁaum%ﬁmg@ﬁmﬁmLﬁ@lﬁﬂugﬂiwﬂmy'
fgnanaldl uellaildmneAugldmusuiidaannin daflithveunsesnuuuiitomzianzasiuamiudioamsvesauesnnni
nseenuuuiieenuuuNleldiudliflailaldnuads Tnaamemsihlulifuthuinendeddidiiefiosnuiion ey
fio MIvenLUUlenEUALBIANLABINNSLAT AT INTBUIINYBIARA SIuTsaiansiidusiuvesldlunszuiunis

sonwuy Webiuiladldiasandymuasdedrinaniei wasmuausogldaudmase
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i Fauuasen Mitrasinovic (2008) wa Steinfeld and Maisel (2012)

v v
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Tumsfnuaaildlduivannsevvesniseeniuudmivynauas Insiiemdnnsiivsngdenistunldlunis
USudgeuguaslsavaenidenanss lauade 2) suwasunisldauls 3) 1dnudie 5) senuuuiieandefianain
6) ldanuneneumaniea s uay 7) Souiauasfiufimngaudenisidrdauasnsldaou elhmnzaudenislday
vosftelsanaanidenauos wazmnziensi i wmiuthudediinendudius Tnslunsihluussandlddosdiieds
ANABINITkaranIns1en1eve Ly 1wu wingldluldldsadu nsashmaiedmiusaidunenainaglisndu
waziderlddneauad meaindmiusaliuanlugUassasenisiiuwarerailiiindunsesedvas lnslaneitaelsa
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4.2 anmInaeuiien sl eiiianzay (Optimal Healing Environment: OHE)

o o w a « v o a q' » . . .

A191AAAINNIMNG Y VDY “ANINUING DU BN15L8 87817 lmuzan” (Optimal Healing Environment)
Aan1sadsanmuandeun1ely wazn1eueniisnsauazaindenseuIunistesiu UseAuuserosasusiudianis

oA a o o ' & aa ' a @ a a
ﬂaUﬂuijﬁﬂ']WLﬂiJ mmlﬂzqumw LLazﬂ’J’]@JLUU@QWﬂﬂ]ﬂﬂuﬂﬂﬁ‘ﬂ?ﬂi?ﬂﬂ?&l ‘{lﬂlﬂ A9AU LAaZANIEYLYI (Jonas et al,,

2014).

% & v v o
« a5auadtalunis « @3spnuduiuslu
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- lESuAMNANYIaIveT - 437999ANIN133N
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FNNLINEDY FNNLLINADY
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Y adda da v & do o
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1 « @59AuEE TR

« afennsguaguam syuuilng

LUUUIUINIT

2 3 Nuresan nkIndeNiven1slIemvagan (Optimal Healing Environment)

fan: fauUasen Jonas et al. (2014)

Wray and Clarke (2017) Wu31A3146 9901558888100 Uaelsavaenifenanasddnude 1) n153an1s

nsdeansuentiy 2) N13a1IunUInAlanunNng 3) Msasimsen1satuayuaIedeMsatuauy uay 4) n13aniiu

v
v U o W =

Finludhwmihegajaiu duludmiunisguassereniendudeshanudldluaaunsaivasuiudunndenliivung
Augthenugiaia wagseiuanuausalunslidin
4.3 N1590NUUUNITQUAFYNINAINMAaNT U (Evident-based Healthcare Design: EBHD)

INVENNITODNUUUNITAUAGYNMANMENZ U Ulrich et al. (2008) leiUszanafuuguuInianiseaniuy

o
Ay A

Tuvanedsziiu finseunquiisniseenuuuislugauneuia wasfiviu aseuaquilsiUasynuszunm Tunddeitalafnwm
Tulsunuiieifesienisesnwuudmivitislsavaendenaussdmiuiiogenduiniy uazillosnlsavasadonaues
Julsalufwelse sglunqulsafilifndeisoss (NCDs) Usziiudunisesnwuuiieannisfinideislildsinlunisiinu
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=De

1) annsvnauvegiae
nsnnausuLseadmaligUisdendrsunsinuilulsmetuia Ineanizggeeny vieglienindoulnd

linaasdavziinnudssionisundugs (Joseph et al, 2014) fUaelsavaenidenavesdunguiifidymaunimseda
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wazindeulm danudssgeiissnndalunnszey Wesannisnamnuaunavessianiey w@fissnmvesyitnisanas
AMsmaUENDIat) Lagsanelduseanuiy (Weerdesteyn et al., 2008) Fafasilannsnisnistesiunisundyd Rensink et
al. (2009) wudithesinundulutiesuou uasriosinunniign Ussiamveansvnduiisnniignfenisnnainiiies (Sullivan et
al, 2022) msUuaBuanmesuey wavieatn Mudwnafumeluthuiadudsidudenslddin Tnoamesyosusn
vésaneonanlsmenuamegithudaiugisnaiisisnieddlmiuanunsades

Usziaunisudlunsanifissdiesiaudies Ulrich et al. (2008) laasuinuenainsraidesagldlalinalunisan
nsundu frenaifiuanuguusivesmsuiaduiiiaannsanainies fdu nsiasssmifseamzanlunsdiiae
Anfeavidelifiosgnainiies uisufssasnduglassadmiuiheiifesgnimioindeudnemumis Sdlunimfusi eg
flsisiunsorahliAndunsoguussodtanld

2) Msussmadutn

Malenbaum et al. (2008) lénuaninwandeniiannsaniuguuazussimeudulanvesite laeitads 3
F1u e 1) nislduassssund nisdudatuuasannsadiedfiunsiiufinneimaidulie 2) msldnualy amaa
amdind nmane lnglangandiaviedsssunnd amisadeuraeuazussnaiulInasld 3) anmuiadewile
wazmutiaaiion (virual reality: VR) flhefidudaiuiflelinsuuumiuguussvosnniniuiin uazmnuinniaa

Ry o

anavegwlitudAey

7

%

uan9ndl Wirz-Justice et al. (2021) wuiuasuanansnsausu ensual uasauaion sdafiunalunisFous
1§ wasuandnasionaududs UssAndam uagnisueunau waffoudueilunisinwieinislse Wirz-Justice and
Benedetti (2020) §anudnuassssurfamisoannnuinunfvesensunl anenstuad wasyililamunimnisusundu
ity d2u Woo et al. (2022) IdnwnU3euifleunsassiesitnvesginelulsmeiuia nudnduasfesnsiesiniiiins
ponuuuheiildSuLassIITRATIANT Seaansafuiuldiuassariinaduuandenisinuilugiae wioehdls
AnuvsziiunismuauauiiveaaaznistestunufeunnuaniuFesiesmsyminlumslduasssund lnsanz
Tuftheiidedddinegluiiuiisntn liaunsawdouilldazenn

3) NMsanAALATEAYDIE UL

TnAa Saafiosning wazane (2559) wuzthiimsanidessuniugiisnnaeuen uazmskonuinaiuou

v

dUrgoanannliluasainsneueniioanuassunivsnzinaey MsldsssumavitauasauiigUisanansadnigle

v

TaglowgamugUuuusssunaiiiduaedasy ffwnssuuazaonliaziussansamlunisanmiuiaisaunnnitaui
Imaa%’ww%aﬁqgﬂLimmﬁmaxﬁﬁmﬁumummLL%& (Marcus & Sachs, 2013) 48n91ni Xie et al. (2021) Wu31 Msldeh
e (artificial water) lun1suszauanussiivselevisogunin Uselesinldninel Aeannnuiasen uwasdslevinig
neAnsIH (Wun1seeniaMeuaznsiuduiudmedeay) nisldgunin amaenienufavzanunsnanaiuinionld
Tldnniaviadsssuwaluiesile (Fudickar et al,, 2022) Tngiamgidunimuaith $1513 uilivandeanisaatsuuy

WINETIN w3euAalziidnisnseduvinnienisensual (Ulrch et al, 2018) Fsaonndoaryu Lankston et al. (2010)

v
a0 a =

Insléafiaing wazmnanladamansenuseensual dufunardifoivesivimitasainsssumiannsanseduanugy
Turnziidunuardindosilitszdumeioauazmsinninagstu

4) N5aAN1IETUAT

vssemafimiunsesiinadennduain msliuassssuend Inslangmsiuiaunslunsudiannsatosan

211158 1LA51 19 (Chen et al,, 2022; Konis et al., 2018) uananil Eum and Yim (2015) wui1 ufavs aumnsau
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v
a a JYR7)

sunsIusmAsunnifsnnuannsaasviedesiunnsduaimdilsanaonidenanasldosnaiiussansam fau luns
Uudgsthuiteitundiaslsanasnidonaussismsdiisfonisliuassssurd uaznsoonuuuiliBeredundondiu
Aaly auss wavniseuntsdedmsugUaslunsdasnsdl

5) MsdaasunAseuATitarn1saduayun1edIng nasnesnanlsme s guiedianuaiunsalunis

= v

guanuieatios uareradnansznunidalasunss fnneidswon1sTuadgs dauauazaseunsifuludiuddglu

wHuNTSNYImAdlsAnaenidondusd (Winstein et al, 2016) prsdnunfidalenaliUseldfifianssusiuduasounss

v
o

< v = a v o cu & o & e v = A v & & v o
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A588NLUUTYIN N IS BNaYAINEUIEE89TY LU N1sUSuWRsuan iR luludwlraneau nstdlnudnsels

FAnrioupaney n1swasumestiwesnldnuldd WisuTagyiu viediulinaseornuidnduuin annnuaseauazaiy

4

=

Fnndnadadunafisenisiuniae (Ulich et al, 2008) uenanfanmuindeudinfisladiannsoanainuasealiug

ualasnmemilanig

e

4.4 uipnssuuazinalulad

TualiAdfiuninsideiieasauianssuuasimaluladidiefiugdUaedusuiunnn Chen et al. (2019)

o

I uuneiadoiithuinnssuwasimaluladuussgndlslumsiuglsavaenidenduos uisldidu 5 ngy Fosarnunly
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slmj‘ﬁ'ﬂﬁzﬁuﬂizmmé’uﬁamawﬁﬂu%’ﬂimauqﬁm (Metaverse) figass (Dincelli & Yayla, 2022) lae Nuara et al. (2022)

v o & o Y o oa o & 2 a A
"L\'ﬂu']LﬁuaLL‘L!'J‘WNﬂ']3‘1/\]uﬂﬁﬂiiﬂﬂ’]WW’NbLﬂﬁi‘Wﬁaﬂﬂﬁaﬂﬂ‘Uﬂ‘\nGl3ﬂ’]§7\|uwuﬁﬂiﬁﬂﬂ’]WWW&?&"UUU?%?WV] ANULTURILEN DU

vy

ansaadisaninwiadeniianais gl urefaduesiiauldld drelififeinganisansivaeuusedniam

U

vouthe FsartrandndninFosmsauni newmgluiidsassunilinissnuitudululdegseies
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telehealth 84 Tsiouris et al. (2020) Ingldgunsalituyaussanmusaziaiosinuduiunuluaiotslagldvelulad

Fuwmesilavesasinds (IoT) snnsanuazamntunmsmiuguanssnymalnalaefidesig annisdrsiauszaunisel

v Y =

voufildiuladiudeiunisiiugaussaninmslng Assenza et al. (2021) wuin dnsfuseAunansiiesesiugs uazady
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wanelaluszdvge Aduenaimsdunaluladivardandszgndld fuiuinlunisesnidenieiuyvesislsavasaiien
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szuuliih wazuasadne ssuuuTuennia fleni Uszg svuuden nsviad indeudes audisszuusmiiluaiu daesnny

AvEzaan waziiuanuUaeadeundUseliiueged
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4.5 JoyanInnisaunIvalngusiee

4.5.1 swfiunsisa (Barthel Activities of Daily Living: Barthel ADL)

miﬁﬂmﬁl‘z’ﬁ,mamanmﬁ‘u%gavNéfn%‘?ﬂmaﬂﬁﬂjﬁms‘tsa Fadusdaeuiinisiidedeld (Collin et al,
1988) WBNINTUNANTTITEDY LAAKE et al. (1995) waz Hsueh et al. (2001) lé8uduinsfuil Barthel \udifidensuiy
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visisauiu uennd a i nsdnvnhdeiuisisandauvasudlonatends Tnewaundedungisaldiusay
sonstunUssiiiugtheusdazUszian 1Sendn Modified Barthel Index (MBI)
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a 2 v o
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Abstract

The purpose of the study was to survey the potential of the model homes in homestay accommodation
areas of Ban Som Kob, Chuen Chum District, Maha Sarakham Province. A potential natural community is the lung
of Maha Sarakham Province. Therefore, the concept of developing and promoting eco-tourism. The sample house

selected from the voluntary criteria of the homeowner and referred to the four specific Thai Homestay Standards
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are 1) accommodation, 2) food service, 3) homeowner's hospitality, and 4) tourism. There are three research
methods: 1) participatory action research, 2) survey research, and 3) design process.

The results are model houses that meet the selection criteria and have potential. It looks like a modern
Isaan house in the style of Saudi, with a high gable roof and half-timbered structure. There are both single-tiered
and double-tiered types. The ground floor is masonry, wooden upper floor. Prefabricated windows and doors and
safe fences area outside the house a courtyard. Some elements represent the identity of the community. Analysis,
there are improvements and guidelines for the design of 3 issues: 1) internal space arrangement and outside is
the proportion by keep the identity of the modern Isaan house 2) increase activities that are in line with the way
of life of the community and keep it up to date, and 3) organizing tour activities by seasonal tourism route map
that reflects the identity by learning the community way of life together with Khok Khao Forest, using seasonal

plants, vegetables, herbs to decorate and cooking.

Keywords: Homestay, Community, Community identity, Design development
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Abstract

. This research is a home study and cultural adaptation of the Maniqg group of Banthat Mountains with
3 different ways of living in the settlement, which are the traditional nomadic way of living, the semi-social living
community, and permanent settlement through studies of the home in terms of connotation relationships and
physical relationship characteristics. The research objectives are 1) to study the semantic relationship with the
home and the physical relationship with the house. 2) to analyze the relationship between cultural adaptation

and the house. The analysis of semantic relationships from interviews, observation, photos, content to relevant
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questions was categorized and comparative interpretation, which was a coding process through a computer
program to create the analysis of visual data with text messages, image data, and verify the relationship between
the codes through the combination of deductive coding and induction coding, observation and summary of the
record and physical relationship analysis through functional analysis and activity analysis to connect the
relationship between functional areas. The results showed that 1) The physical relationship between three groups
of Maniq complements each livelihood, carrying out the management of the living environment under the
guidance of faith. 2) The meaning relationship between the three groups gives them the same meaning and
essence despite their different physical characteristics. By defining home as family, place and life as a family group.
3) The cultural adaptation to home, both the physical relationships and the meaning relationship of the Maniq
group. All three groups have cultural adaptations that affect the different sizes and shapes of the houses. On the

other hand, the beliefs, principles, and concepts related to the house are still in the same direction.

Keyword : Home meaning, Cultural adaptation, Settlement, Maniq ethnic
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Abstract

The purpose of this research are to study the patterns and environments of spatial planning within a
community handicraft factory, and suggest to develop it as a community learning resource. This research is a
qualitative study that specifically sampled rattan furniture and water hyacinth handicrafts, Ban Wang Phai, Ladpattana
Subdistrict, Muang District, Maha Sarakham Province. By using the method of interviewing entrepreneurs and workers,
surveys, photographings and analysis of spatial planning data in area size, spatial patterns and relationships. According
to the study, it was found that spatial patterns for the production of rattan furniture divided into 3 categories
accordingly the production process: 1) material preparation area, 2) production area, and 3) product display area.
There are rattan drying area, steam area, equipment and raw materials storage area, rattan furniture framing area,
rattan frame weaving area and and storage area for finished rattan furnitures. All areas are related in order of access,

furniture manufacturing process, behavior and accessories. It provides community information and guidelines for
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developing the environment in a community handicraft factory where can learn the production process of furniture
as well.

Keywords: Rattan Furniture, Handicraft Factory, Environment, Spatial Planning
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Abstract

The objectives of this research are to study and design the interior of the hotel rooms for
accommodating elderly tourists. This research was proceeded by 1) literature reviews on the design guidelines for
elderly-suitable interiors and the Accommodation Standard for Tourism, 2) a formation of six room-design
proposals based on the literature, and 3) a survey for gaining demographic information and preferences from the
prospective users upon the proposals. Multiple-choice selection and the Likert Scales were applied as part of the
questionnaire. Three hundred respondents completed the questionnaire. Their ages ranged between 55 - 65 years
old. Most of these respondents rated their health condition as average (34.67%), preferred traveling with their
partner (44.00%), and budgeted for their accommodation between 5,001 - 10,000 Baht per double room and per
night (57.33%). These respondents were satisfied with the design of the floor plan, with a mean of 4.15 and a
standard deviation of 1.2326. As for the interior design, these respondents preferred that the rooms should be
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decorated with wood (34.67%), natural color tones (44.00%), and classic style (24.00%). The results from this
survey, as well as the mentioned guidelines and standard, were referred to for developing the interior design of

rooms for accommodating elderly tourists. These rooms are especially recommended for the 5-star hotels.

Keywords: elderly, hotel room, interior design
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Abstract

This article aims to learn about space design in the Museum of Tai Khern Community and to suggest
guidelines for developing patterns properly with the context of Tai Khern tradition of exhibiting space in the
museum of Tai Khern community. The Methodology was based on reviewing literatures, questionnaires by the
purposive sampling method, in-depth interviews focusing on the owner of the building which is valuable in terms
of traditional building, and field surveys for measuring building space by using the case of Baan Tonhan Noi. The
findings from the study process were used as recommendations that is appropriate for the social context. To
develop an exhibition design for the Museum of Tai Khern Community. Additionally, these can be linked to
learning outcomes which comprise 4 learning stages. The findings demonstrated that the cultural identification of
the Tai Khern had an impact on the perception of values of activities and architectural features. Moreover, proper
designing space could indicate to perceive dimension of the relationship between culture and environment.

Finally, guidelines for developing exhibiting spaces lead to an understanding of the value of Tai Khemn’s culture.
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Abstract
This research’s objective was to study the impact on cultural heritage area, which is the case study of
the proposed area for Phra That Phanom to the World Heritage Site. The analysis of the cultural heritage impact
could be as a recommendation for developing the nomination site. The methodology is included in the literature
reviews that relevant to the theory of cultural heritage, including the study of the area and its impact on the
cultural heritage area by conducting a survey of the study area to analyze the composition of the case study. In-
depth interviews with 8 experts were conducted to discuss the problems and impacts on the area, as well as the
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results of the Heritage Impact Assessment (HIA) to find the directions to manage impacts on the area. The results
of the research showed recommendations and guidelines for managing impacts on cultural heritage areas. To deal
with physical, economic, social, and other impacts, tools, master plans, laws and regulations could be used that
do not affect the concept of Outstanding Universal Value (OUV). Proving knowledge and understanding to the
public sector from the government, encouraging the temples, relevant agencies and the public sector to

participate in helping to develop cultural heritage areas for achieving sustainability in the area.

Keywords: World Heritage, Cultural Heritage, Heritage Impact Assessment
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Abstract

The Passenger Terminal 1 of the Khon Kaen Bus Terminal 3 uses electric lights all the time. It was found
that the problems of using the lighting system were inadequate and unsafe for staffs and public passengers who
used the building. This article aimed to study the improvement of lighting systems in the standard buildings of
the Department of Land Transport that are used nationwide and propose guidelines to solve problems of
inadequate and appropriate lighting systems. The study methods consisted of reviewing the original lighting system
model, and lighting usage patterns in each area of the building. By comparing with the lighting standard
requirement set by law, improved the lighting system to meet minimum standards, changed and increased the
number of lamps or light bulbs to increase the average brightness to be appropriate for use. Furthermore, there

were methods to manage the lighting system that appropriately controlled the cost of lighting electricity.

Keywords: Lighting Improvements, Bus Terminal building, Illuminance
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3.2.2 M3 (redirect)
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34 Léﬁdﬂizﬁwj (artificial light) (Philips Lighting 1993; Tregenza and Loe 1998; Pritchard 1999)
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3.5.2 nsWuaaineusaaiuil (localised lighting)
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guasnmeahlsennitssuusasiuuiily

3.5.3 nsliuasainaawziud (local lighting)

nsluaariaameiui vouseriuilneseulndifies Inefinmsliuaauuilusan delfrnuainiy
ﬁyuﬁmqLﬁuﬁaﬁuﬁﬁwmﬁlﬁﬁaﬁzﬁummaiwaﬁ é’mwaﬁummadwLaé"waaﬁuﬁﬁwmﬂﬂmmmdwamwiwaﬁzéﬁ’u
A sesiuisun ssuunisliuasadnidll Ussavsnmlunisliuasadhslumahau ansaaugunsidouldlae
yanaustaza Lielild sedunasahsiivngaunuiiimmemesuasiionadosuidsulunsusaiiansviau dums
Ty msrenadlaudesdidsiinsiioug msazieu wazuawnnfioaiiatu definsmuresssuu Ao nisldanday
Fadslunisliuasainsmansyaiiussansamuediaum aldsrelunisamu fideaia S1uauvesmdlau uaznisqua
$nwndienaganinszuudug esnmdaueglussauiignduiadsuasulunsldnu

Snwauznsiinasainsanlaulu (Sylvania, 2011) figedl

3.5.4 nsluasituiivaly (ambient lighting)

nsliusinameaduiesuuiiludieldlunsueaduiiui uaersszanann aaflavandslulaumay
TaulllAnmauiadafuitufivesmmuniennsns wazleaulil duussuaniiisnuazfnnildssfunanssaedmsuiui
wiluursndafiannsalduad nmsanusomieussdiiuesiiuilagseunoun

Uizmmauma'ﬁﬁwLﬁmmqﬁﬁaﬂéwﬁuLLaa‘ﬁua;Jﬁusnﬁml,l,azmﬂ%’mumaqﬁuﬁ videtios Mosudunaziosuean

anvazlduasivudu Wslinaussenauaseuguinnui Wudu

120



Nsaisamdmenssy Ns22NIUUNANISADAS1I

AzamInenssumans Maioanazunonaal umdnerdsumansnu
U 5 aluii 3: Augtsu - SunAU 2566

3.5.5 nM3kkawuULiu (accent lighting)
nslfuamuuiiuie msliuasaidnuisdy Wusornnsliuauuuily e fudituasiituiansluging
viofiufnluiiuil asvilidsiulnnuluiiuiiuazusnoonaniiunds suuuunsiueralslauliuuueruiiud (flood
lights) lnlifugn (spot lights) n3alws1a (track lights) wifnszsislanlwAanils (wall sconces) n1sdpsuasiininavde
nseunts vidonslélaufnnds 2 gaanunsafsenenlugsqeluviesiisioansitu dmiuguuuuduaivaneiunsiunas
nsmuauUTauLadliinnsannisldvasnslaau

3.5.6 wasaEIion 591U (task lighting)

duvsznevvesaduiesindnnuiivasiiemadiomsvieu weliaanntulu fuiemadedidunsny
figedduaannniuasaindagsou (ambient lighting) fanusalivienilalnglidesdendenu elddmsuiuiiromn
delsisefuuasiidosnsiigeiu Tanldiielimnuainsdmsuie 1Hud Taullie Taulieny Taslnfaiy uaslaslsl
il ludiineu

Fomsseidlunsliaainede uwdsiidauasdonaenlnl msiinistestuanyuueaiieanvietosiunasin
alasnssnuaenltiviolauln SudulUlilfflauln 2 yaileann warangaftahannifuluiiaisdulnelauegaiien

3.5.7 Ivlaniu (emergency lighting)

nslfuaahadierdlnitluiiuiiantdosas ilelimnutasadty tmsiudlderms mahoulassluifde
fdsluihaesszuvansinii 70% 9nsefuUnd suuuunslitasestensing

3.6 Ussunmvesnaenli

3.6.1 vaeavgealsalsud (fluorescent lamp)

wgooLsaiust (Fluorescent lamp) Gullddausidns® a.a 19405 auistiagiu annsalidlnuguidnudu eng
nsldanulaeund 7 8,000-10,000 F9laa Lwiﬂ%mmt,l,mﬁlﬁmﬂmam%amammmqmﬂ%’mu lunslanasnngosisa
WwussruuasThaueusuiiilnainduasana fndegean melu 2-3 wiivdndeaing wimsfsduromuas
&l wwdanaldonn uasildnnuesnigeasauiduegfugamgivemasn mnfndmaealfluiiiidoumnd
Tagsous wu luieady vieifigamgilneseugs wu Tuiesnir axdmadeuunuuasainsildanasn viasamgos
sawudmnglunsldfudtnny uaslssnuifineugdlsiiiu 7 was

viaannauwnANgoalsawwus (Compact fluorescent lamp) 30 naen CFL naondsgnunse 1 iinden
gunsalmununszuaszuegluvassiialsuuuuvemasnaansaldunudnuaznisld naeeld vasndigniimuily
Prausnszwingd A 19805 wasafitminunniiosangunsaiaauau (Control gear) usluilagtu sunavesmasn CFL

flouainasnn wazgunsalnuaunasaiiiauuy sineglunaenuazuenfnsaiilalutlagiunaen CFL Saudeulunis

s aa =

Titeliuasainslunans g Snquszasd vaen CFL fiassviinmsiiusesdifuasidvouadiiden engmsléaunaoniigs
Taeiads 8,000-10,000 Flue usUSunamdnduasaineiioansnannvaesazanasmuengnisldny Ustansaim nsliiuas
anaads 50-70 Im/w Fagaers3euiiisuiunasnldustfosndn vasangesisateuduisld iy 2 Ussiam (nsensas
WAMY 2551) Ae

3.6.1.1 viaeaneuLwnAvigeaLsauAnuuivaaadnigly

¢ Ao

waeaniinsesnuuutaaadlididnvusiniuyavaen lnaidenldgunsaliaatad idengnisldanu

—2

naesiuergnisldnuremasnliil naenreuunndvgoaisawuiLuuivaaadunundnuazanisanesegnelu
fidnwartaendundes THuasuuwnuvasnld Tergnisldnu wu 8,000 v, nsldnumanzdmsunmsinadlulaului
a A Pa o ¥ 2 . L e

989319 1MANINND LazAndludnwamangnasnty Wi laulnst nfadaunuvasaldlulaulndesasnliives

sEUIgeIMIALAII AU nsszUIsausaulliisane TenaviliniswauesanasUszuia 40-80 % 91nnstUaduas
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ﬁamaqmmqmmﬁmé’au‘ﬁqﬁu waznMsUntdesuasnienaieumenestaaas fveandsouadld uavey
nsldnuanasiinds 8,000 va) Taevhlufiedsyansuanisdesaing litlosndn 45 tm/w
waanreuuNNdngeasasuiLuuivaaafiednnsednd fdnvasidnnituuuiaaiad wnuman
fbminuinda Sdnvardmesauuunden nsldnumnzdmiumsandduladniiiesisernunnme Tnealuiien
Uszdnduanisdeosaing lddeendn 54 Im/w
3.6.1.2 viaeanauunnavizeaLTauALUUITaaadaeuen
annsaasuansiavasnldlunsdivasnide Tnglidewldsutaaas vaenaeiltanasauans
fuvaneuuy TnehlufieUsyansuanisdesaindlsidennd 40-45 tm/w

3.6.2 vaaawnviaglas (Metal halide lamp-HQI)

Tl 7..19605 Imsmunauamiudiiienazlsiunldlunsidnulunsdinuamuesdiinnuddgylunasn
wiaenlad uslaau (Metal halide lamp) finislaslawuiisluloysenuilewann quaudivemasausonusafugs
nlldadnmuvecuasiindedu eghslsinudvewadiléan naeainsasuwdanilednnsldonivuiy q lugas
Suusnvesnsiamvase uilutiagtuiingg Wanueluladiieassansznuainiiinfudvesviaen naeaussinni
fisunssuazvuavatsuuy saudeguvuiinisldiasiounassaulunase nasaursrdnivasnensn (Arc tube)
yuaidn Avinlihluldiulausiafidosmunudiuas wu Tavavenlayt (Spotlights) dmiunsliiasadndluauiiv
(Sport lighting) mqﬂWﬂsszwuawaamimﬁﬂﬂwﬁﬁu 8,000-10,000 F2134 wazdusyansamnisTwuasadng 70-100
Im/w usnanvaemuatEn Salvaendau wu 1ty vieleieldlunisanuss

3.6.3 viaenlueadd (Light emitting diodes) (Férdergemeinschaft Gutes Licht 2000; Boyce and Rrynham
2009 Wikipedia 2011)

vaenluoadiidunasnliuuy Solid-state uawesioadusazsivinaidefioutunasnléuazvasnriges

¢

s didsgaddauasuazlindndanuainiguiliausaiiazdsuunuvasalndy q vasnlvueadd awisa
Udesndnduasaindld 7,527 tm Tuveildiiios 100 Yo Fofuuualduluowannasnueadfiavarusathuldun
waeallUszaandun I

ToRTdAyueaead (http://www.lighting.philips.com 2011) fie Fvuraidn o1gnnsldauiiuiuia 100,000
Falus Aulwition aeafiaufoush wasvusomsnszunuaznsdu 1ufsvdeT uar aunsamuguuasdalsunsunsly
anwainalaing Tutlagduiinsudavasausadiiiiethunlimaununasnysziansine 1wy vaanneuLIANgoBLsALTUA
waeanis vasaglaiau 1udu

3.7 szuuln-UngUnsallwiuaadnesnluds

stuuda-Ungunsallwiluasainedmlulf@ iunnuazmnauslituamudonisunsléom daelinisdn-Oa
vagalwvildieuazazain iwu msldaindmuaunisdn-Daenegn n1sldiniesianaauaunisa-la nsldeh
n3393Auas (Photo sensor) AuANNTUA-1UA M1sldnTiaduau (Occupancy senson) muaunsUa-Wa nsldseuunis
Fan1suasenng (Lighting management system) nsléila3paniuas (Dimming) gunsallnsdwsidledsddsludauatnmuny
gunsallwiuasadng Wusu szdesdenbidniuanudesnisluiasianssuazdielisyuuuasainsanunsaldauldognad
Usglvsnm

Jofvasszuuln-Ungunsallvihuasainednlusi® Aeanansamuaunisia-Ualnuuudnlusi@ lneldndnnisly
nMsamIdumNAIeas ierwainsiosniidiindl ez liaindida aunsamuaunada-UaliuuusAluda
Tnglivdnnislumssmaduanuainmeuasasanuedoul iomuainsiosnhimiindy uazilesuedoulmazyii

Wieindila vlivivannsgdendanuuazaliinenasintuannmsdaliislinaenim
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Fordevesszuuiln-Ungunsalliiuasainednlui@ Ao Woynmuaumaide-Uaide vieddudrlusuniussuy
ps1atu enavhlisruudn-Unduman uasinluarnmsdeanifals

3.8 4I9TFINAIINAIN

wnsgrunsdesailulssmdlng Sinusduduiidesiumungrnefiisates msldmulueims wandu

M15719% 1 Tnedinaiseauaanuadng (ILuminance) Ineniisnuniuaainiivugdiaginasinunganefinededy

v
U oA

msfvuasziuaaIdmsunsnuiisetuiy SnstrualaenhsnuuiasUsana mbenuduaainaiilui
gausulunisAnwimiauaeaing lawn Iluminating Engineering Society (The Illuminating Engineering Society of North
America (IES), 2016) Iuﬂixmﬂaw%ﬁmﬁmﬁa The Chartered Institution of Building Services Engineers (CIBSE) Tua
ws1ve1andns MdussdnsiifinisAnulimnuimsuasainsegisseidownumn msnuluussmealnemaiuuas
#3149 loun annaulwiueasainaiaussmalng (ILuminating Engineering Association Of Thailand — TIEA Illuminating
Engineering Association of Thailand (TIEA), 2016) %qﬁuaq%mﬂﬁﬁaaa LaZENM 91N KeuAiTune1alinay

LANAN9AY

M15199 1 seAuAnuaiesfanssuinuluemsglagans

AT sgRuAMuAIIaTivINzEY ()

(Visual tasks) TIEA CIBSE (1x) ES(1%) nuse
AUTO/ATI 100 100 100 300"
Wosesvieveuei 300 500 500 400+*
Uinaihadludiine 300 200 300 300*
Voah 300 100 50 200"
TnsinAoy 50-100 100 50 200+
Julaapsmaiuluanfivuds 150 150 50 200"

* §9dasEFUANAITIEUDMUE AT UNUMSENeMATISnYs T AN ULaTANLUaRRf B InAlAB At
+ ngnIEnTaamalng atud 39 (ngnsensaamalng 2537)

++ NHNTTNTIWTNUY WA 2549 (ATENTIMIIY 2549)

4. 5810un1s33y

NS ANYIUSENUMENISTIUTINLUUABAS UL UUIATEILYDINTUNTTUAMIUN d1Tafluiiuasguiuy
nsldszuunadadng smian1smIvAuguan1sldusEuULEEdn Toeldinasfunnsgiuasainsuesi uiivnangmune
LaguImsgIuTiuuzind L UTnanazaaawlasad9iitiates 91nmiisaiuvessy uavesdnsuasainsvesineuas
AaUsEma lawn nYnseNsumalng (2537), N5N339459914 (2549), TIEA (TIEA, 2003) IESNA (Harrold and Mennis,

v £
o

2003) way CIBSE (CIBSE, 1994) 1uddia Tnafitunaunisaniueu sadl
1) Anwszuuuasadnsluenans wunndinsldanulueasglagans
2) F157958UULESEI9lUDIANT BaTINARILEEIN ABUAILADS

3) l@WBLWINeNTEBNRUUUTUUT ST UULENEINa
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v

unanuidinisifiudeyaemsnuLuUIInTIUYINTUN YA IaUN (@uTi1985/2553) nead1auluiiud
Ftaveuunu lnefesinisudmsddminveuunuduniisnuiiniugugua FaUUeIAITLIATFINTBINTUNITVUE
naunifinsihluldnouaddluiiundmindu Snvatsuiainusswa Faesdnisuimsadawinveunnuiiniudens

Tisulsessuuuasainauasnslivihiistoyaludiusiieg vesiiufionnsld

5. WanNIsANYI
5.1 maahmuivdeyaninauiu

P
YA a v =

Y v g A 1 v o a
ANBULDIANTINEGTUNTIANRIUHUNT HWUNOUUABUTIU HIUINNING 38 LUAT 813 120 LWAT (9NN 5)

E S R A - T " & S = o L v o ad
AMUFINUTUN 1 OINUYUN 2 WNAU 4 luag hagiudud 2 Sesgaudimauduil 2 Widu 3 Wwes anvuze1a1sin ud
o o L oo 2 o ar Ao & o = v & o « = LA
dUnaU kagNunNnABe lURan Y INWUNNABEYTUN 1 Lﬂﬂiaﬁiﬂﬂﬂﬂu@ﬂﬁ!ﬂ‘ﬂuaﬂiﬂ TdUsglomianuassssulaluiun

1

1 a &4 ° L v mw &
ATUMNTN INYATLDYANUNIINATTAITIILUDIAU Heasoluil

(n) ()

d' = ' YY) ' "o Y v a 9 a A
2NN 1 E]']ﬂ'ﬁﬂ:lﬁﬂﬁaqi 1 ﬁﬂqusﬂuﬁﬂ@ﬂﬂaqiﬂﬂﬂjﬂ‘UauLLﬂuLme 3:(n) HUUDIRINMIUYINTUNARSIUANRYUANUD;

(@) yuueanmadwnuiane fusenideunile

= = ' [ ' oA Y v a Y a v
AINN 2 E]’]ﬂ’]iléiﬂilﬁ’li 1 amumumQ’Iﬂamimmmauunmmw 3:(n) qmmmmﬂmqmeuwﬂmmuaanmaﬂ,m;

() yuueanmadiuiieny funnidedls

5.1.1 9ui 1

Aunnglgnutun 1 Wunuivdnlunisldanu Svuieanuildenu 2,255 as1amns nstaanundnieidunud
JessUglagan i duazueen Fasianldnunaen 24 Hilus ermsnenuiknuiimwieuasiald lnedudiemie
2 Y )~ a v o s o & Ao = PN ~ L odd 2 A
dumadwidnvesenas uagiluasssumddngimeimstisiainarsiy Tuiiuninaesdediviinanissmeluiunidun

\Ungueneims (an1mil 3n) waziunnieludieins (danmi 3v)
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()

v v
o

< > LA R N PN L o o
i 3 msldauiundy 1: (n) Nunniduidegueneimsiay (v) wunanglufeinis

5.1.2 it 2

v '
A A =

Aunnsidanutun 2 WWuiuisesunisidenu Suneaiuildau 1,585 msauns In1sidauseaanniiuindun

¥ ¥

1 lneiduiuiisessunsldauiiesesalavans o ludiefidgsesalagansdiuiuunn waziiufidnineu i

P
& A

Frtnau dnstdanudisdunainateiusindy dnsUsiiundiinauluia 18.00 u. waz@aldeuian 8.00 u. d@aufiud

saT0lagans Wuiviewh dnmslaldnunaen 24 Gl WUREINUNUATUN 1 (RN Ind 4)

i
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(V)

A
= o

AWE 4 MsINURURTY 2; (n) Wuinaiy lasinesgway (1) Wuntasnglu
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| (1) g uansaaso
(E)) nadiudasinen

(W) vinandvhanduddngm
@ NBRDIFVEONBIIBA
(%) Uinnuivhanludnine

(W) vinaivmilugingm
i (s) vitauivhaludinem

(we) vl
| () vinadhauluddnm
(we) v aiivhmiudiinem

120.00
120.00

0 nsdulasinase
| (72 wwiudasineoy
@ nadiudoninasy
(F9) madudasinaen
@ nadudaninagy
| (Fe) nadulasinaon

() nadudasineen
| @ qnﬁ‘u‘sn/ﬁnn

@ AP uEn/A0

hiulpvanamasilusaniouas
@ iulavainnadinlunenTida

(5Dt mpadnluaniuas

-4 a a a a
{ 6.00 } 6.00 } 4.00 } 6.00 } 4.00 6.00 6,00 6.00 6.00 4.00 6.00 400 6.00 6.00
/ 80 } } B0 }

(n) ()

o & = , v o . o
AN 5 LLﬂauwu@Wﬂ’]iﬁﬁﬂﬁﬁ’ﬁ 1 am‘wuuaqpﬁmaaﬁmmmammmmw 3:

(M) Asuulou TuR 1 uay (@) NSWUslay un 2

5.2 madsanivdeyanaauiniiontsiiaesan muaiailulusunsuneuiianes
myiauasinsiawanunmsldnumemenluidaziud (@i 6) neivuaniugdunisia 2 sedu laud
g99nfY 0.10 1. dwfumsdayasaelu iy madu medayas Jula geanniiu 0.40 u. dmsuriean laainAee wasine
oA 9 PRE g} U o °o o o oo’ v A A U A ' A
AMEINATZAY 0.75 1. ARunnsiwihnuludningu dewea Wudu wisenldlunisinuiunauaseing fe Protros
LX-91 uaznassangn1w Nikon DSLR D3100 gasafisifiumsiaueasaing wlsesndudisnannansiu uasdrsnainansdiu

A

Weiiudeyauanssuniwasuacsyivg ssozvidlunisiaudazaafionnsvey 2 wes Ineaugwen1stuiinusunauas

Pl
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anwztuiunsidnulugeiinigde wasUSinauasaindmugaunudomnuanung e Nesdiusunauasadneiu

Tugui (M3 2) uazdraesteyalulusunsu Dialuxd.13

(V)

amdl 6 msdsriudeya: (n) wsesdedldlunisaniuadng Protros LX-91uag (1) warmasndangnaauaznis

WeuAdnuTanuiermundulsednsnmsaeyiouna

AN91991 2 SEAUYBINITIRATANEI1S (ILuminance) Tunsdrsia

Aanssn/ NuilunsTaanuedng FEAUAINGIAINTU (UAT) AYINETITUA (Minimum
(Iluminance) illuminance) - x
TUTD/ATIN 0.1 300 (+%)
VormesnioResnes 0.75 400 (++)
Uinasiivhaluddnau 0.75 300 (+)
Howh 0.4 200 (+)
Tosinaoy 04 200 (+,++)
Julp/gosmaiuluaaiivuds 0.1 200 (+,%)

* §adasEFuANAITIEUDMUE AT UNUMSENeMATISnwas T AN ULarANLUaenf B InAlAB At
+ NgnIgnTIIAlvg atun 39 (ngnssnamalieg 2537)

++ NHNTTNTIWTNUY WA 2549 (ATENTIWIIY 2549)

gunsnluazviinndausivarsviafidvualuuuunnigiu uaeianssddadmsmuguiuuuan 3nnsdsan
wudle (1) malauvaeangoaisawuduila T5 2x28 W. 3un 0.60 x 1.20 u. Ml uinmudwivdndwiosnififman uwazidu
navalaul YA 0.60 x 1.20 u. dnsufindwipsilifnaiina audwau 122 ¥a (2) lauanadlad vaenmeuung 18

v e

wig TIud I 202 90 (3) Taslidn HIGH BAY 250 w. 53133 9 40
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NAEY 3 - UTUIATMUUAISTINYIR LIAINaNIY uazuasUseRvgliausauiu

4

NSAUBKALAZUUEUUINTG
MsUsuURsTuuLasaInsluenns

A 8 TupauNIsANYILaIIAaedsluABN AL

5.3.1 MsvaseuUsuiBuUSInauasaie nsaesifuitenaslulusunsu Dialux 4.13 USinaiuazannmua
ahiietlunananstu Smsdsuuas muhsmmvesiusasd usvanmiesih uermsiuaduoimsaiaiitesiin
TumsTauaseridluunsiumis wesnsiauasnmsdseeaiideniislunistaliiata ynyatavessasduliluszosinan
&y dnfuonfinsemardeuesUFinauaaiiialifniumsmnaseulnsaililusunsureniianes

Prnanaisiu fmusgukuunslissuuuasaing udwinnsiasaiisuivioyaiidnamnwiouisuanmua
aineii Taldainnnsdisaluiudl 5 unsiau 2563 wag 21-22 funay 2563 luyaa19a71 09.00 u. 12.00 u. 15.00 w.
nMswSsuiisummmainsnmsdisiegadeyaii 1 (Survey Illuminance) waz APNAI1SINMSAR Yadayadl 2
(Simulated luminance) Tutasnannastuiunasisnasglunnuildnu fonmednduiuiiviuasmmisaing
21NN531884

Framnansiu fmuaisuideulunsdlduawssivglasinadamslaunazsiaosmdaunudnvued
Antuaisluenans Srunuvasaiituiinldainnisdis ldseesadduemsduidiflensvaey Usinauasdnuasns

nsgneLatsEhvgifisuiualinnnsdmanseuiieuiusuuinesgunmmuenisidaunsaluasainiumsldauusiag
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fuifldonu famswleudiouyadesyail 1 (Survey Iluminance) wag Foyaft 2 (Simulated IWminance) (Fsnmdi 9 asnedi
3 uagensaii 4)

awnTadeiitasaanasiufianmuasehasiunasinasguluyniuifldon

1. uassssunddngennsiaedosuasinudn

2. miliuassgRugiuiivhly dsdinisldneluermsegnaenim

awnPadeiivasianansiusianmuasaindlisiuinasinnsgiu

1. msliuasszAvsiuinly uwilifanasinasgu

WisuisuAmnuainannsdmaagainnuainnmsiaedunainaniy dannuainiliiiunas
1AIFIL Aledsmnuaiudaglsuiiianiinisnssaeuaindotussnindfildannssiassazarfiiaainnsding
%&ﬁﬂlﬂgﬂ'miﬁﬂmﬁwiﬂLﬁ&mﬁ’mmuﬁmmxmwﬁmﬂﬁumaimwuﬁ’ﬂﬂ (general lighting) waynshilasaineusiin

it (locaised lighting) Tugnsiusialy

winedhmludtnam
winedhmludtnam
winedimluditing
wiedimludtingm
e mludine

e oludine

7

77

%,

*Bili]
URnukamna
s

7

7

//

awd 9 deuinisldnunliinunaeiinasgruiasinddugiaiainaisdiu : (n) fadui 1 uag (2) fagui 2
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A5197 3 WisuilguAmuainemnmsdinayadeyail 1 (Survey Illuminance) way AANLEINAINNNTIABY Yadoya

# 2 (Simulated Illuminance) Uit 1 unanansfiu

Tak Lightingin the area Atifida llluminence | Attificil llluminence
250130208 251130508
Zore Tak Sanckrd (%) Bv (¥ B
b1 Sneyllumirence | Smulated lurinence
AL |aeiier/amn 0 2 [ Nps| 25 [ Mpes
Bl [ymadi lnsiees 20 20 Rs 333 pes
WL iR vinms an 35 RS 319 e
W2 |vBRaFTIAERNER 40 42 R a0 s
W8 |1Rnniii e vinms £V Ee] Rss 3B pess
W [hRnoivionbeninm £ 20 | Ntpess [ AL | Ntpes
W6 |1hAnoiimidvevinom an 18 | Ntpess [ 13 | Ntpes
W6 |tRniii o vinmms o 1B | Mps [ 3% | Mpes
W7 |tinoiimidvsvinom o 30 Rss R Pes
W8 |thnoii vt an 20 | Nps | 15 | Ntpes
DL |vésin 20 25 Res 25 eSS
2 |vaain 20 2 Rss AP fess
L8 |vaain 20 115 Ntpes | 12 | Ntpes
D4 |vasin 20 22 Rss 26 pes
5 |vaain 20 1B Ntpess | 1B | Ntpes
Bl |madid lnwrres a0 18 | Mtpss [ 1B | Ntpes
R |madidlnmeee 20 s | Ntpes [ 2 | Ntpes
B |madilnmree 20 1B | Ntpes [ & | Ntpes
F  [madn e 20 | Nps| 8 | s
B [madi lnsieee 20 15 Ntpss [ 19 | Ntpss
B |madid lnmrres a0 3 | Mtps | B | Ntpes
R |vmadid lnowees 20 0 | Ntpess [ 138 | Ntpes
Q  |aeieamn 0 D | Nps | 7 | Ntpes
Q  |qelior/amn 0 0D [ nps| D [ Nps

Eav (IX) Aip AnAdnudesaingadey

132



Nsaisamdmenssy Ns22NIUUNANISADAS1I

AzamInenssumans Maioanazunonaal umdnerdsumansnu

Ui 5 aluid 3 : Auieu - SuNAU 2566

A197 4 WisuilguAmuainemnmsdinayadeyail 1 (Survey Illuminance) way AANLEINAINNNTIIABY Yadoya

# 2 (Simulated Illuminance) $uf 2 lunannansfiu

Tak Lightingin the area Atifidal llurinence | Atifidal lliurinence
FIRENIFL LN
Zore Tak Sacad (%) Eav (%) Bv (%
21h2 Sneyllumirece | Sulated llurrinence
B |madidlnmrees 20 2 res 25 pess
B |y lnmreee 20 310 res s pess
WO |tRroii e vnom 30 23 Ntpes | 287 | Ntpes
WO [1Rnediwnlisvinms 30 75 Ntpess | 29 | Ntpes
WAL [1Rneiienlisvinms 30 180 Ntpss | 183 | Ntpes
W2 1R amdvevinmms 30 K3 res 28 pess
W3 |1hnoiimdvsvinnms o 15 | Ntps | 4 | Ntps
WA |1Rnoi v vinoms an 10 | Ntps | 1B | Ntps
WIS [1Rneiirnlisvinms 30 1% Ntpes | 19 | Ntpes
W6 |1Rnaiirnlisvinms 0 160 Ntpss | 19 | Ntpes
W7 [1feiilisvnms 30 150 Ntpes | 48 | Ntpes
W8 (1Tl vinms an 160 Ntpss | 13 | Ntpes
WO |1hRnoivimdvevinoms an 1600 | Ntpess | 177 | Ntpes
W20 1R amdvevinms an 165 Ntpss | 10 | Ntpes
Wol [afaiimdveingms 30 180 Ntpss | 174 | Ntpes
06 |veawin 20 25 pess 28 053
o7 [vésin 20 180 Ntpes | 194 | Ntpes
8 |vawin 20 21 pess 27 pess
o |[vasih 20 190 Ntpss | 197 | Nbpes
DO [vBain a0 A5 res 210 pess
S |t amadiliseibuss 20 10 Ntpss | 10 | Ntpes
Q2 |tmsnadidvseians 20 10 Ntpss | 18 | Ntpes
S |[tirsmadidveeniins 20 10 Ntpess | 158 | Ntpes

Eav () A AMAudRsEINgLRdY

5.3.2 nsnaassdduiinis usunisldaunsaluasainaliidurilaysendandsnuiomuni Tldeglulagiu

TulUsunsu Dialux 4.13 @

(1) Tew LED (T10) 50 W. fidimanuadng 5,000 Lumens amc?iu'mmumﬂﬂwaamwQaaLﬁal,szjuﬁmﬁm 2-T5 28 W.

(2) TAl Downlight LED 23.5 w. A1maing 3,000 Lumnens AndauyilauDownlicht iaennasune 18 Yo

(3) Tay High-bay LED 155 w. A2131@31e 20,500 Lumens fngaunulay High-bay naem Metal Halide (MH)

250 w. (il 10)
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M19°99 5 Auaavesdun 1 Tunainandiu nelduasszivgnouasnainisusussuuasainmuduneui fmual’

wazauaIdunaInaviunelsuassAvguarusunasldnunelaviesiiuuu Partly cloudy sky

UINTFIUEETIS amwilagiu UsU 1 - wWasy | USu2- whsuele | YU 3 - USuaeas

yfagadlan 1aan | mdlan wd oy | anausesssued
2 Yaarlad 3185 1n9a .
Visual Task Eav | Eav Eav Eav UM | Eav
Zon ) [ (L) [uasgau [ (W) [ uiwsgiu | () UEE319 (X) | amsgau
Artificial light Artificial light Mixed
Huminance.

Al @m?ﬁusn/msa 300 275 | Not pass 277 | Not pass 439 pass 3,521 pass
El | maiiu/lasinmee 200 | 333 Pass 355 pass 380 pass 421 pass
w1 | Uwadivhenludiinem | 300| 319 Pass 555 pass 439 pass 2,641 pass
W2 | esveadavderiesvieds | ao0| as2|  Pass 648 | pass 495 | pass 1,524 | pass
w3 | Unadivhaludiinem | 300| 375 Pass 646 pass 429 pass 566 pass
wa | Usaiivhenludiinem | 300| 241| Not pass 455 pass 356 pass 2,284 pass
w5 | usaudivhandudidneu | 300| 134 | Not pass 265 | Not pass 519 pass 1,074 pass
w6 | uiasdivhanluddneu | 300| 134 | Not pass 268 | Not pass 494 pass 1,118 pass
w7 | Unaudivhanludiinem | 300| 332 Pass 611 pass 345 pass 680 pass
ws | usiaudivhanduddneu | 300| 156 | Not pass 307 pass 425 pass 2,064 pass
D1 ﬁmﬂjﬂ 200 285 Pass 291 pass 271 pass 244 pass
D2 | o 200 202 Pass 200 pass 241 pass 314 pass
D3 ﬁadﬁf’l 200 172 Not pass 146 [ Not pass 253 pass 559 pass
D4 ﬁaﬂifﬂ 200 226 Pass 224 pass 210 pass 449 pass
D5 ﬁaaijﬂ 200 173 | Not pass 178 | Not pass 366 pass 379 pass
F1 | maiu/lasinaee 200| 158 | Not pass 267 pass 348 pass 1,183 pass
F2 | maiiu/lasinaae 200 92| Not pass 166 | Not pass 405 pass 1,342 pass
F3 | maiiu/lasinase 200 81| Not pass 157 | Not pass 393 pass 1,103 pass
F4 | maiiu/lasinaee 200 88| Not pass 174 | Not pass 402 pass 1,220 pass
F5 | maiu/lasinaee 200 139 | Not pass 241 pass 255 pass 2,541 pass
F6 | maiiu/lasinase 200 95| Not pass 193 | Not pass 389 pass 931 pass
F7 | maiiu/lasinaee 200 138 | Not pass 277 pass 277 pass 8,365 pass
Cc1 ﬁgm‘%‘u‘m/aﬁiﬂ 300 27| Not pass 45 | Not pass 312 pass 5,869 pass
c2 fgm%um/aﬂia 300 20| Not pass 37 | Not pass 300 pass 3,794 pass

Eav (X) Aip AAuEesaINaads
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= ' g o A v a €1 % o ' g A o v
7157199 6 ANUEINBITUN 2 Tuainansdu ﬂ?EJICﬂLLﬁﬂﬂi%(ﬂE@ﬂ@uLLﬁEﬁﬁﬁ\‘]ﬂ’ﬁ‘Uﬁ‘Ui%‘U‘ULLﬁ\‘i’d’J’NﬁHN’UUGl@u‘W fuual?

wazauaIdunaInaviunelsuassAvguarusunasldnunelaviesiiuuu Partly cloudy sky

UIANTFIUUEET anmiagiu VU 1 - Whsuwdia | U3U 2 - wWhsuvlans | U3 3 - USunees

aslan ananedy | Tau vissuoulasld ANUUEITITUYR
Y3293 nanasiu ananesy

Eav | Eav | wmsgiu | Eav 11A53U | Eav 11ATFIU Eav 11ATFIU

Zone Visual Task () | (0 | uwasadng (x) WENEd19 () WAaEI1e () WANEI1e

Artificial light Artificial light Mixed Illuminance

2020/03/21_12.00
E2 | madwlasinaey 200| 245 Pass 247 pass 247 pass 755 pass
E3 | madwlasinpey 200| 303 Pass 314 pass 215 pass 1,884 pass
w9 | Usnaiivhauludiineu 300 237| Not pass a64 pass 324 pass 2,280 pass
wi1o | vinaiienludinnu 300 239| Not pass 462 pass 356 pass 780 pass
w11 | vinaiivhauludiineu 300 163| Not pass 309 pass 321 pass 2,262 pass
wiz | Wnaiienludinnu 300 328 Pass 450 pass 372 pass 1,601 pass
w13 | Wnaiiienludineu 300| 144| Not pass 282 pass 401 pass 870 pass
wia | vnaiienludinnu 300 198| Not pass 198 [ Not pass 389 pass 380 Pass
w15 | Wnaiiienludiingu 300 159 | Not pass 306 Pass 301 pass 301 Pass
w16 | vanaiienluginnu 300 159| Not pass 302 Pass 317 pass 1,129 Pass
w17 | vinaiivhauludiiney 300 148| Not pass 285 | Not pass 301 pass 1,236 Pass
wis | vinaiienlugiingu 300 173| Not pass 317 Pass 390 pass 2,533 Pass
w19 | vinaiiviendludiingu 300| 177| Not pass 322 Pass 392 pass 2,523 Pass
w20 | vinaiienluginnu 300 170| Not pass 318 Pass 392 pass 1,734 Pass
w21 | Bnaiiiendludiineu 300| 174| Not pass 312 Pass 380 pass 1,585 Pass
D6 | o 200| 293 Pass 293 Pass 295 Pass 981 Pass
D7 oath 200 1941 Not pass 280 Pass 284 Pass 268 Pass
D8 | Hioni 200| 227|  Pass 227|  Pass 299|  Pass 796 | Pass
D9 woath 200 197 | Not pass 256 Pass 258 Pass 804 Pass
D10 | Feath 200| 210 Pass 214 Pass 214 Pass 285 Pass
st | Wule/deamaiuluaniy 200| 120 Not pass 213 Pass 214 Pass 272 Pass
s2 | tula/desmaduluaniis 200 128| Not pass 287 Pass 223 Pass 2,757 Pass
s3 | Wle/demnaduluaaniia | 200 153] Not pass 200 Pass 212 Pass 2,492 Pass

Eav () A A udesaIngade

© o
g = —

700 o =
3 % g8 ©

6007y = Sa g2 53 5
£~ o gad® 2 9 E o & QS o

5008 K@ ekl o = o B s ] o
X n ) S o o ¢ S 2 o g o -
= ) ~ [¥s}) ~fn S < N o [*s) o (':

400 g a2 = & oA = 8 = N e & S o
2 0 oy =) B . = 2 ~ - o
o & 8 e T N - IN] @

200 85 sl = SNF dge g o
§ o 8 S SNa el 8 5l 2oy 2l e
£ o ks = S Lol S oo~ IS 9l 5

ZOO§ Q — o ol & o = <

hnd 0|
= ©
o I |||III|I|H
[ [
Zone Al W2 w3 w4 W5 We W7 W8 DI D2 D3 D4 D5 F1 F2 F3 F4 F5 F6 F7 C1 C2

B anmilagdu nanansiu @ Ui 1 - wWhsweandan nanashiu. B U3y 2 - wWasuedemalan dadmodlenld dinias nananshu

= ~ a ' ' & A -
2 14 WieulguAmNEInawestu 1 Tunanansdu

melfuaslsehvgneuuasnaanisusussuusasaiinuduneuiimualy

139



Nsaisamdmenssy Ns22NIUUNANISADAS1I

AzamInenssumans Maioanazunonaal umdnerdsumansnu
U 5 aluii 3: Augtsu - SunAU 2566

T 9 a Ry

500 A - - R — o o o ™~ =

3 83 S0 8853828 882 28 « & N
400 ¥ 8 @ g o o N f_.“ . N o= o =

A o 53 = =1 A Ll o) P = o = = 3

=2 & 8 5 o ,‘,", N N8 o
3002 N B T

g " HEEEEEE § & J°
200 g = s | B g

5
100 £

€

=
Zone E3 W9 WID W1l W12 W13 Wi4 W15 W16 W17 W18 W19 W20 W21 Dé o8 09 D10 51

B anmilgdy nanansfu B viy 1 - wWisurlamalay nananiu B Uiy 2 - wWisueismdey dsdnoulad Uines nenansu

= ~ = ' ' & A -
A 15 WisuiiguaianuaItweun 2 Tunainatfuy

nelduasseRvgneuuasnaan1susussuukasaiinuduneuiimualy

WiguieuAnisldndsnuliiihdesaing (LPD) sewdnsanindaqgtiu wagnisuiuuse lnedisuamznisldndenu
Iihuaeariafissegraigafarsananmsldanudd

- lnuvnenwgeaisalrudvin T5 2x28 W. 313 122 40 44,886.27 kWh/A

- Tawantdlar viaenrauunA 2x18 W. §1uau 202 4A 53,611.20 kWh/U
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Abstract

The research aimed to create innovative school furniture design, including a desk set with the provision of
teaching media for young school-age children aged 3-7 in developing their morality and ethics, as well as raising
awareness against corruption. The study aimed to design innovative school furniture with instructional media for
young children, promoting morality, ethics, and corruption awareness, and to test and evaluate the newly created
furniture. The research employed a mixed-method approach (qualitative-quantitative research). The research was
conducted through qualitative methods, including observation, interviews, and questionnaires, to gather data. The
results from these data sets were used to design a product using the Analytic Hierarchy Process principle. The study
utilized quantitative research methods, including efficiency testing and satisfaction surveys, both before and after
product use. The study's qualitative findings indicate that the use of high-quality instructional media can stimulate
idea formation and stimulate children's imagination. The recommendation was made that a set of school furniture,
including a table and chair, would be the most effective instructional materials to boost children's learning interest.
Based on the satisfaction evaluations, the product was worth using because it had a low production cost and was
safe. The raters' satisfaction score was an average of 4.06. The average satisfaction increased to a statistically significant
0.1 level with Sig 0.18. The study found that new school furniture did not significantly affect the perception of ten

wholesome actions among 3-7-year-olds in the short term, but increased perceptions if used for longer periods.
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Received: November 22, 2022, Revised: May 24, 2023; Accepted: June 15, 2023

1. Introduction

Presently, Thailand has faced many social problems, including corruption, lack of morality and
a consciousness of doing good has reduced. Thus, crime and corruption are prevalent. The study found that
solving these problems should start from childhood. Planting a good conscience will help to solve and create
new moral citizens. Using education media that focuses on the design and development of instructional media,
together with table and chair furniture, incorporating ethical and moral concepts, as well as anti-corruption to
raise awareness for children aged from 3 to 7, is the best formative period.

These problems that Thai society is now facing and the guideline for corrections are made at the results.
However, the sense of goodness of people in society has not developed or cannot grow because it has passed

the age or period of learning or improvement. If these problems are allowed to remain or to pass to the next
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generation of children and adolescents, it may lead to dissension, violence, the country’s separation or other
uncontrollable issues. As a result, developing childhood awareness is critical.

In terms of style and function, today's children's furniture is quite varied. The furniture is part of the
children’s activity. It is used for studying, learning, knowledge gathering and mixed play. It is used in essential
locations such as the home, school, and so on. In 2006, Walker suggested that “If we want to develop children's
intelligence or emotional intelligence, appropriate furniture must be selected.”

Furniture that promotes the learning of children today is mainly toys. Also, stories are a popular form
of instructional material. Although many pieces of furniture are made, the one that helps to develop skills
concurrently is not prevalent (with a small amount). If the furniture is developed to be fun and promote skills, it
will be better than using toys and storytelling. The furniture will help children to be responsible, and disciplined,
foster role-play, and love of learning, researching, doing homework, and practicing the future works of the children.
Furniture has more space for appropriate activities than that for children playing with toys or using storytelling
alone.

The target group which was chosen by the researcher were 3 to 7 years old children. In 1986, Jellen, G.
& Urban suggested that “They are at the age of cognitive development and it is an important time for training
and learning. At this age, children have very good development and memory. They like to learn new skills and
language and are innocent.”

Furniture that promotes the learning of children today is mainly a toy. Also, storytelling is a popular
teaching material. Although many pieces of furniture are made, the furniture that helps to promote and develop
is not prevalent (with a small amount). If the furniture is developed to be fun and promote skills concurrently, it
will be better than using toys in conjunction with storytelling. Furniture will help children be responsible,
disciplined, role-playing, love learning, researching, doing homework, and practicing career skills. Furniture has an
appropriate area for activities, compared to letting children play with toys or use storytelling alone.

The target group chosen by the researcher were 3 to 7-year-old children, who are beginning to develop
thinking and it is an essential time for training and learning. In 1996, Chuachetton suggested that “At this age,
the children have a very good development, memory, and like practice skills and language, as well as innocent.”.
This research focuses on children in this age group. If there are media that help to develop a sense of goodness,
gratitude, morals and ethics and honesty, etc., it should start at this age. It is a time when children begin to learn,
so parents should give close attention to their children's development, as mentioned previously.

This research will solve the problem of children's consciousness by using morally-oriented morphology.
Thailand is a Buddhist nation, and these values have embedded in its culture and tradition. In 2003, according to
Doungdao “Thus, the researcher put forward the teaching and Buddhist principle that will help in the matter of
honesty. The children aged 3 to 7 will use the ten principles of an honest man and these teachings which are in
the Buddhist Tripitaka. The practice of doing good is divided into three parts: body, speech, and mind. If we
practice having a strong body, speech and mind, these children can rely on themselves and coexist with others
in society. Most importantly, they will love and have self-understanding. As a result, they will be quality children

and unselfish or lead to corruption.”
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This research will use the principles and theories of children to create furniture that is appropriate and
suitable for children aged from 3 to 7 years old and then conduct tests, evaluation and analysis with the National
Institute for Child Development and Family, Mahidol University as well as apply the ten principles of an honest

man to train children to do good.

2. Research Objectives

2.1 To study and design desk sets and teaching media to develop moral education and anti-corruption
awareness for 3 to 7 years old.
2.2 To test the efficiency of the furniture with the instructional kit of the students to evaluate the

efficiency of the product development.

3. Method

3.1 Furniture selected by experts.

Based on the Analytical Hierarchy Process (AHP)analysis, the experts decided to take the form of a sheep
character model to add the following benefits.

1. The desk must have a writing and drawing area for studying. Colour must attract users (students
from 3 to 7 years old). The table must have equipment storage. The children must be able to use it with teaching
materials.

2. The table and chair should be strong. The selected materials must be safe, easy to maintain,
durable, and harmless to children. Tables and chairs should be able to accommodate other activities and be
reasonably priced.

3. The chair should be comfortable, easy to use, tidy and sturdy.

4. The appearance of furniture with too many functions can be harmful to children.

5. The style of furniture in the production process is too difficult.

6. Installing fittings may damage wooden pallets because the wood is soft.

7. Increase the learning activities of kindergarten children.

8. Consider the child's safety against the use of furniture.

9. Add cuteness to furniture because it attracts the attention of children.

10. Furniture should contribute to the learning of children.

3.2. The process of designing and developing tales.

The design and development of instructional media with illustrations are made for use in ethical teaching.
Based on the collected data summarized above, the researcher studied and selected the characters and
composed three stories and developed the character's appearance to be interesting. The character image is
colourful, easy to understand, and suitable for children aged 3 to 7 years old. It can enhance the imagination by
using illustrations. The children can easily be reached by introducing to or teaching by a parent, teachers, and a
close person. The design focuses on virtues, doing good deeds against corruption, and the consequences of not
being faithful to the media through fairy tales. The content of the story is as follows (using the ten principles of
an honest man, covering the development of human beings in ten principles of an honest man, i.e. bodily action,

verbal action and mental action).
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Figure 1 A Image of protagonist of the story is helping a friend.

The character is created to appear physically feeble but kind, non-aggressive, and like to help others.

The product is improved and developed in a format that experts recommend. The product is developed as
required until one of the best patterns is acquired, at which point the resulting pattern is drawn for production.
The design and production are as follows.

3.3 Analysis data for design analysis 5 W 1 H

What = Furniture design for kindergarten children.

Who = Children aged from 3 to 7 years old.

When = Used to store items and equipment to be tidy to promote morality and ethics.

Where = Used at various kindergartens that require educational material to strengthen morality and ethics.

Why =To strengthen the safety furniture set for public schools to be effective and promote morals and

ethics (anti-corruption)

How = To store items for the children and as part of the teaching (ethics)

3.4 Analysis of data for design analysis SW O T

1. Strength of products (strengths)

The product is a novel product with affordably priced, high strength, and safe. It can respond to a school
that has budget deficits. The furniture product promotes the morality of ethics.

2. Weaknesses of products (weakness)

It is an exotic product. The user is not confident in the furniture as expected.

3. Opportunities of products (opportunities)

Nowadays, furniture for children is expensive and does not meet the requirements. There is less moral ethics.
“The safety standards are very low. Researchers analyzed the furniture for children to meet their needs and then
used it to produce the product.” (Jean Piaget, 1983)

4. Obstacles (threats)

As a new product, the idea is to promote morality in which the user is not confident in the effectiveness of
the product. Therefore, the product should be tested, evaluated, and used to gain more acceptance.

3.5 Presentation of sketch design (sketch design)

The initial design process is the conceptual presentation (sketch design) and then analyzed to enter the
selection process with suitability and feasibility. After that, it continues to develop in the process of presenting
the final draft.
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A conceptual framework for furniture design in kindergarten classrooms can be summarized as follows.

The conceptual framework and design conceptualization are the design of furniture in kindergarten
classrooms for children aged 3 to 7 years old to strengthen morality and ethics through the media of three stories.
One set of furniture in the project consists of:

- 1 study desk - 1 backrest chair

In response to consumer behaviour as follows:

- Study

- Classroom activities - Use in conjunction with teaching materials. (fairy tales)

- Useful to strengthen discipline and moral ethics.

4.Discussion

Figure 2 Desk set and teaching media to develop ethics and anti-corruption awareness learning for 3 to 7

years old children.

Figure 3 Instructional media.

The experiment is to test the efficiency of the designed furniture with the instructional support set of the

students and to evaluate the efficiency of the product development. A sample of twelve children is used in the
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experiment. The scores of moral and ethical understanding before and after testing the use of furniture, tables,
chairs and teaching aids of children aged from 3 to 7 years old in kindergarten are compared.

Assumptions are as follows. After testing the use of furniture, tables, chairs and teaching materials, students
will comprehend ethics more fully than they did before using the product.

(Defined as statistically significant at Ol: 0.01) (Yamane,T.1973).

HO: M after test run < M before test run

H1: U after test run > M before test run

The researcher determined the confidence level at 99% to show that the test of using furniture, tables, chairs
and teaching materials was reliable. They are able to cultivate children's awareness of how to behave as good by

using the ten principles of an honest man through teaching.

Table 1 A list of the scores of 12 school children who have been assessed before and after use.

Point Point
Students
before test run after test run d d?
No- product product
1 10.4 11.5 -1.1 1.1
2 15.6 16.7 -1.1 1.1
3 15.2 15.2 0 0
4 4.1 144 -10.3 10.3
5 a5 43 0.2 -0.2
6 6.7 6.5 0.2 -0.2
7 10.2 12.0 -1.8 1.8
8 11.2 11.5 -0.3 0.3
9 154 175 -2.1 2.1
10 16.5 12.8 3.7 -3.7
11 17.8 19.8 -2 2
12 19.6 16.2 -3.4 3.4

The collected population is the number of people who voluntarily test a product before and after using the
product.

Note: the grades of the student sample were tabulated in table 1.
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Table 2 The comparison results before using the product and after using the products of 12 students (The score

was based on the assessment of 2 teachers.)

— Sig.
Variables X SD d Std. t df
(2-tailed)
before test run 12.26 5.21
-.933 3.5 -92 11 0.18
after test run 13.2 4.47
(a: 0.01)

Therefore, it is estimated that the Sig value of 0.18 = 0.01 makes it impossible to reject HO. The value
of the test before use is higher than that of the actual product, but not significantly. The effectiveness of the
research is as follows.

For a summary of the results of using furniture, tables, chairs and instructional media to develop moral
and ethical awareness and anti-corruption awareness for children aged 3 to 7 years, the average score after testing
the product was higher than before the test. The statistical significance of 0.01 did not follow the research
hypothesis.

The results showed that after using the product, the score was higher than before the test. The product
was not significant, indicating that it did not meet the research hypothesis. Therefore, it can not refuse HO. The
use of instructional media in a short period to raise awareness does not help children to have the knowledge of
morals, ethics, and the ten principles of an honest man. The children can not have better scores and better rating
trends in a short time.

However, there should be more hours spent on the media in order to improve the efficiency of the
students who learn morality. From the data collection, the time to use the products of the researcher is one hour
per day, which is not enough time to learn. However, if there is more time, it will increase the children’s scores
after using the product. Another reason may be due to the confidence that the researcher set at 99%. If the
confidence level is reduced to 95%, then the research concludes that H1 is acceptable because the Sig value is
0.18 < 0.025 and accepts H1. The post-use performance test results are significantly different.

Based on the performance tests, the researcher concluded that furniture, tables, chairs and teaching
materials for developing moral education and anti-corruption awareness for children aged 3 to 7 years old are
effective in raising children's awareness. For teaching time with the child, the parents together with the teacher
will make the product more effective as Anders, W.(2015), discussed in the research that the design of appropriate

access devices for the blind improved work performance and mental health.

5. Conclusion

This research was designed to study and design fumniture, tables, chairs and teaching materials to
improve moral education and anti-corruption awareness for children aged 3 to 7 years old.

The study and design developed from ten principles of an honest man, divided into three parts; body,
speech, and mind. It is the practice of moral work to strengthen morality in children and make children more
conscious. The design is developed as a learning medium in the form of three stories. The characters in the story

are then designed into furniture to create role-playing, making children feel more connected with the media.
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The design of the school desk set and teaching media is to strengthen the knowledge, morals, ethics,
conscience and corruption reduction for children aged 3 to 7 years old. The objective is to reduce social problems
that will occur in the future by using child psychology to help create the school desk set and teaching media to
support teaching and learning. The prototype product was designed through experts and theoretical hierarchy
analysis to determine the weights for the optimum product selection.

The design is based on the ten principles of an honest man to help design and develop. The products
are selected by experts. The product score of the expert user was good with an average of 4.06.

For the development of this research, storage cabinets, bedside cabinets, or beds for storytelling which
is a bedtime activity that makes the family have more relationships and makes the children grow a good
conscience should be added.

The teaching media that is the story content should be fun, exciting, moving, sound, colourful, and
appropriately applied to furniture.

The furniture may have issues with transportation, storage and movement by children due to its heavy
weight. Although the cushion is soft, has storage, and has a lot of usability, but may make maintenance difficult.

There should be more media development and more activities with parents.

Figure 4 Before using the product and after using the products of 12 students. The score was based on the

assessment of 2 teachers.
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Abstract

This Research is a study about Natural fiber cement and coconut coir to decrease the heat load through
a building. The objectives of this research are to bring the fiber of Palmyra fiber and coconut coir which were left
from the process to produce natural fiber cement and find the proper ratio of Palmyra fiber and coconut coir in
the cement production process. Besides, to test the physical properties, mechanical properties, and thermal
conductivity by following ASTM standards in architecture.

The research has molded natural fiber cement size 20 X 20 centimeters thickness 2.5 centimeters with
7 formulas. Each of the 7 formulas used 3 samples to test its physical properties, mechanical properties, and

thermal conductivity. The test shows a good insulating capability. It has a heat insulating coefficient of 0.2043 +
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0.0210 W/m.K. and has a bending strength of 2.3780 + 0.4488 MPa. Those results show that it has a suitable value
of a heat insulating coefficient and bending resistance with a good density standard. It has suitable strength to
use as material in practical usage to reduce heat load through the building. It can further develop for using as

building materials or commercial materials in the future.

Keywords: Heat conduction, Natural fiber cement, Natural fiber
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v Y o

< v 9y o v 6 v ' o 1 aa o oA av & Y o <
WllILL'U‘ULLﬁ’ﬂ’ULﬂiENﬂ']WWU’]I’WLiEJUﬂ@uu’]LLNU@%ﬂ36ﬂ'U(ﬂ(ﬂ?uUuLLa’JquUUNWQ&JWﬂNW?NL"[JUL’JG'] 24 %QIZN NaNINNUU

YU

nonpanIINkUVeEAIanLElNUNdelug UM iung auAsUIaT 28 Fu nawanidieg I aaeUaNTRATLAT 4

Y

bYUNU

v
o

wenanildldndulongndniddmieluisanaiauvihnisfnesiude lnsudaduuzndnduuazye

o

y & &
ugnin Wugmsdall
gnant 6 winTunidulensnindu (Creo)
Tngmswasdulengnindu 9uiu 1 dnlagusuins wrludidnnu 1 du wasnauiuyuduud

a v

T 2 @lagusunns innseadlid i uLaz el uuaEASan YUIANI1E 20 WURLLAS 817 20 LWURLIAT U1 2

v v

wuAtues uduuuuudldindssaniilfissuneuhurivesa3andasuuundsuuiigaumgiveaduna 24 $lus
ndnasunalineawhduuddieusninduoennnuuvesasanudniluvuseluthgungiunfisuasunan 28 fu
naulztMvL UM UALTRA AT 9
ansi 7 winBmudidulonsniige (CFcf)

Tasmanaudulonsndnngy $1uau 1 dalasvsnng wrluhda 1 duw wesnaufuyufiuud
1 2 dlneusines snduimsadlidrfusasimauuuesa3an suianiie 20 wuRuns 817 20 wURKAS Y7
2 wuftuns uduuuudlfindesamhlnSounewiuruszasantasnuuuudludufigamgiiveadunan 24 Falug
ndnasunalineawhduuddieusninduoennnuuvesasanudniluvuseluthgungiunfisuasunan 28 fu

naulztMvE UM UALTRA AT 9

A151991 1 sns1EuNaLLHuTIuREulesTTURA

FAININAN Yudiud Wuleanwania | duleuzniig 1 (W/0)

1. wiuBudAIuAY (CC) 1 - - 0.5

2. uHudmusiduloannuania 1 0.5 - 0.5
(CFp)

3. uruBmuiidulonzwin 1 - 0.5 0.5
(CFo)

4. urudwusidulougning 1 - 0.5 0.5
wgin EM (CFcem) (wdin EM 73)

5. LHuTwusduleanwana 1 0.5 0.5 0.5

wagidulangnsINEN UG 2

¥l (CFpc)

6. uwuBuddulensnidu 1 - 0.5 0.5
(CFco) (Wen3dv)
7. unududiduleusniige 1 - 0.5 0.5
(CFcf) (YaENna)

NNNsANYITeITmeaesweLHuBwudidlsindannidulenamalauasasidulonsninauiuy udiuud
o X & "o < v v vy oA a v v = &
etuguiluunuduudidulonamaunazidulouzniiioanUsuueuioudigenas Ineignsniswauviaun 7 gnsnis

nay Usznauludie
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gns?l 1 wiuBiudeaua (CO) Tyuuud 1 dau mawtuth (W/0) widu 0.5
g3t 2 wiuBudidulonnaama (CFp) Tyuuus 1 dou dulewania 0.5 dau uagi (W/O) wihrty 0.5
anstt 3 wiuBuiidulosendn (CFo) 1yuBund 1 da dulousnin 0.5 dau uasth (W/0) windu 0.5
gns?l 4 wuudidulongninimiin EM (CFeem) Tiudumd 1 @ éulongnin (msin EM 73u) 0.5 du
wagii1 (W/C) whiiu 0.5
ans?t 5 wiuuidulonnuama wandulouswironauiuia 2 98n (CFpo) Tyufiuud 1 dau iulowania
0.5 ulonznim 0.5 duuazih (W/0) Wity 05
ansft 6 uiuBunidulonsndndu (CFeo) Tiyuuud 1 da dulonsnin wenddu) 0.5 dau wazth W/Q)
whiiu 0.5
gnft 7 uiuBudidulonsnd1ige (Creh ToyuBund 1 dau dulousndn (qeusnin) 0.5 dau uasi (W/Q)
whriu 0.5
Tnefinansfnviandinenisnmaes @ulonalmuanadulonsninludesiulduadmssd 2 Swnnams
nagounui ilonanalauniieeuiulutansniudulensnim fafufadianuamnsolunisgaduinesiian
(Water absorption, %) 1nnnin @uleuzwin
3.1 namoUFILMAs
nnldmedregasmsnanusiuduudidlovinsig q futauasunan 28 $u auin 20x20x2 cm? udthmedns
uiazgnIsvAABUALTAGILANg q assnaegy dall
1) ManaasuAnaTANIINENWYe sTUAmadiNa Al o5 TNV ARLLATEIU ASTMC20 - 00 Lilefi975ain

o

PAUNANVDITLUAmAR NIIzand mTunsnandudidulesssued aaandineneainiidnw liun aaungu

v
= o

(Apparent porosity) AMHAHNIAIUNTSAATINN (Water absorption) wagA1umuwi (Bulk density) Yas@iuudinas

2) MsnageunmanUinisauiouresdwudinad naundule sssuvfidulumuninsgiu IS R2618
\ofinsanaadevosinduuszansnsihaudeu (Thermal conductivity)

3) MsnedeuAuaNyAnavesdudinadnaudulesssuinIu1nsgIu ASTM C1185 - 03 wag ASTM
C1186 - 02 iieWaAmANTRv swilue IuF NN uENaKaraIn solnuldnSTugUFe ULy
wostuudidunnmanaduudineddeddulosssunfuagrhmamaaeuiesusulluestuuiiuiidiheenanih
nsnageUaLTRFINEN N BanauandsenufouvesuuBundidule grae q i 7 graioteildluuisuidioudy
AnseU nefisgazideanisnadeunuauUiniudau fe

- antANI9NIBAIN: NIVAERUALTRNINIEAIN: TR (NT19xe1xUN) ANUILUL (Density) AAEINTSD
Iumicgm%uﬁﬂ (Water absorption) veuxugimuddulugnseing o W 7 403 MUNINTFIW ASTMC20 - 00

- auURAINa: NIINAABUAIAIINAINITAIUNITHIUIULSIRARINNIANTEIU ASTM C1185 - 03 wag ASTM
C1186 - 02

- dulimeanudew: msnnaeumdulsyansnistininudeu (Thermal conductivity) vosunuTuiidulegns

19 9 719 7 gnT MuNIRsgIL JIS R2618
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A19197 2 Anenuuluiang wasAnnuansalunsgadininvesian

Y. ArAuuludsg AN aluNsgATaLn
fag19ingau
(Moisture content, %) (Water absorption, %)
wulomamalaun 4.864 + 0.30 453.150 + 11.43
ulougwin 5.115 + 0.45 396.272 + 10.50

vy v L v o Y \ " ¢ v v v
Nﬁﬂ'ﬁ‘w(ﬂﬁi’]UV(LﬂLUU‘U@QJ\JELU@\W]UIUﬂ'ﬁU']lUW']@Wi']ﬁ’)uiuﬂ'ﬁmﬁmLLNU"&ILQJUWL?{UGLEJN@W]@LLﬁ%Lﬁ"LﬂEJiJ%‘WiTJ
3.4.1 HANITVAFOUALTAN NN IENTIN: WBIER (NT19xe1XMU) ANUVWILLL (Density) AINENNNIATUNITANTY

o

11 (Water absorption) vesusufuusidule gnsene M 7 gas lanansmeaeu fdl

3.4.1.1 nansegeUAIAILMUILLY (Density) lunisnaseuludiuvestiuudnaduaudulosssuni

1500.00
- Type of fiber cement flat sheet
: - I . AEEEE
_1000.00 | I vy
(2] ] AL
£ B ] SIS,
< r ‘ AAEEE,
on - 1
g i o s
250000 [ [
.7'0 - Eﬁ AL
c | S SELEE
] S SEELE,
(o B e SEELE,
o ] AL
0.00
cC CFp/w0.4 CFp/w0.5  CFc CFcc CFcf

A7 6 5 UNEANAIIMILILLL (Density) vesdundinadnauidulesTsuAgaseng o

PNNANINAFDUAAIINIUINIY (density) vosTmmmainaudulesssund fnnd 6 wuin dlonaudiuus
masfudulosssumnanusandunangasing 9 ud unarilieeurunuureasiudiuuditlihnsuaudulosin
#4 9 Slenanasiadeegil 5.64% lunngasmsuay WelfisuiuusuBuudmuny (CO Fudlmgefigaog 127217 + 2.352
kg/m3 Samngmsiinnumuuivlndidssiuwivduudmunulaeiigns CFecem dmnumunuyuiiesiian 91nnsvaaey
Apnusmnstufiananduailudewensldauiinimmslidosfudhminmniulunierisludesnmsvudsiiaveae

Uszndalalusesunils
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3.4.1.2 HANMINAADUAIAINEILIOLUNSTUN (Water absorption) Wunisvnaaeuludiuvesdiuudinadue

dulesssuvd
3.5
2.90
3 2.19 T 2.70 561
—J— I 2.51 2~$8 ;
2.5 KR 1 i,

it

IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS

GREE
S
kit

1.91

: i
SR
SR

S
B

et

it
£

BEEERERERE

Water absorption (%)
-
n
SRR RN

cC CFp/w0.4 CFp/w0.5 CFc CFcem CFpc CFcc CFcf
Type of fiber cement flat sheet

A7l 7 aBUneAIANENIalUN1Ta (Water absorption) vesuudimantauidulsssuyfgnseana

NNANIINAFOUAIAINNANTAMNTRATUUN (water absorption) AN 7 YosusuBiudimaduaudule

553UY1A WU WenanFuudmadiuidulesssumAnudnadiunaunugnseng q whvihlikudumdiduleyngnsiia

P oy
= a1

awEsalunsgeduidaninunaasnisnausazdanUefidudnisiintuegluyig 2.519% fe 2.90% ewnanidu

losssumRusazsdaimninisnuidedaudfianizdludeinsgadu widsedlsinumeanuauisalunisge

D)
=~ o a

Fuinidinvulildfunasgiuniivun au ASTM C373 fAifvualiiiinnuasnsalun1sgaduu (Water absorption) lai
AU 5%
3.4.2 NANTIVAADULTING: NIVARBUAIAINANNITAIUNTHIUNIULSIAR (flexural strength) lun1snaaeuly

drures@iuudinaduaudulosssumid
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4.500
3.4663
2.9544
2.3175 ]V
2.3293 292144 ) 2.2892 |
¥ _[ Z 1.3883 ,},,
-] Ed
s Ed
F. LT, FETLL,
AL
AL
AL
AL
AL
AL
AL
AL
AL
AL
CC CFp/w0.4 CFp/w0.5  CFc CFcem CFcc CFcf

Type of fiber-cement flat sheet

AA 8 95UNYANNANTAIUNMTATUNIULTIAR (Flexural strength)

vostudmainaudulesTTIuNAgRTAa 4

PINWANITNAROUAINAILNTOTUNITAIUNIULIRA (flexural strength) AIn WA 8 vosTiuuriwadnauLduly

FIIUYPIRANLIANTZIU ASTM C293 center point loading wudn lenauuudimaaiuidulesssuyfignssing 9 wawili

¢l 3.4663 = 05802 MPa
ogflutng 2.2144 fis 2.9544 MPa wazgnsii 4 wiuudiduleuzninwsin EM (CFcem) fendiniign Sadunanismaaeudi

AIAINAINNTAlUNSAIUI LS RanaLilBlisuA UL UBIIUARIUAN (CC) FaAgefigne

v ¢

flanuduiudfuananimnisihanudeu (9 luvasfiuiudwudidulonnnana wasidulonsninauiuis 2 vin
flenAnnuansalunsiunuLsada 2.3780 + 0.4488 MPa dailvunmdulesauvuduuarentislunisdaasal iian
A ESE NN SFUTN UL ITATIA

3.4.3 wan1snedevauaniinudow: Adudszans nsinnudeu (thermal conductivity) Aruaunse
Tun13fiuausou (Temperature transmission) vedwHuuANaudulosTTUNAgATHAN 9 W 7 g3 lawan1snagey

HanINg 9
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0.6000
~0.5000 [ 0.4575
X C
g L
= 0.4000
> 0.2798 0.2886 0.2783  0.2825
'>0.3000
5 I 0.2159 0.2015 £
3 B T :"j.ff.-;
-80.2000 I e FEEEL,
o N :==+ AL
o :::: AL

Jies AL,
50.1000 LA,
E : o SALLS,
= e SLLLE,
[J] e SLLLE,
c S AEEAE,
= 0.0000
CcC CFp/w0.4 CFp/w0.5  CFc CFcem CFpc CFcc CFcf
Type of fiber-cement flat sheet

A 9 asuganTRn1enNTouvediuud inadnaudulesTIurIRgRTee o

wa v oA s s v a v E
nuanIadevan Ui fouvesuiuBuudmadiaudulsTIuy@ nuunsgIu ASTM C518 Mulaiad
Mnaau Thermal conductivity tester 983 EKO Uszmadjdu wudn Wenanduuiwaaiuidulosssumfdunsudiuud

wulowdwinliaaninnisiianuieu (K) anadlefisuiuisudiuudaiun (CO) Jadlangeiian Ao 0.4575 + 0.0393

Y q

W/mK anadeglutig 36.92 §ia 55.96% laenwuii gasi 4 uiudumdiduleusniimtn EM (CFeem) dAdnfign fasnde
a o & v v v v & a a oA ¢ v

gnsfl 5 uiuBwiidulennuanawaziduloneniranandun 2 ¥ia (CFpo) wazgnsi 2 wiudwudiduloannania

(CFp) drulugasiinauiuidulonzninilaannyguyu viedulenvieluiowmain Maniuuendnduuasyeuzniig

JalndlAeaiu Ao 0.2886 + 0.0320, 0.2783 + 0.0300 wag 0.2825 + 0.0232 W/m.K #ud1au F991n6an1snaaau

nudn WdulesssuvdlaudRluaiunisiuanuseunsdenaluiudvinlilaanmnnsiininuseusiias dauanunsaly
<, X P o o 0§ v v 9 ) o - o o cot o v o

maduawiunniu lneduleuzwinndn EM vlidulegnaaduanududnlvludule denauiudwuddfiaudniu

167 aruusuduudiduleanncania wazidulongndnauiune 2 wia danuvarnvaigreunduloauudunazen

o

Wenauivguddseanmnsadriulafuuiy Jedmalvfidanimnisihnuieu (K) a2 gas

Ya o o

gusnsuauiigIdedunldlunisdesen Ao gasit 5 uiudwudidulearnnaniauazidulongninaniuns 2

¥ila (CFpo) Wnensuanduloainuania uasidulenznirufieannlugasiliugasiifnaaudfmnyanunigalunis

q

° @ - a0 2 v oo ) a £ Y v Y
dwauiesaniiainuamisalunisiduawiuanudeuis lnsdardulss@nsnisiuanudeuvndu 0.2043 +

Va o

0.0210 W/m K FaduinguszasdndnvomagidefidesnsudnuazsesonwiuduudduleiioanUiinaeuioudonns

U

Y oA '

AABATUFATAING1ILAIAIINAINALTATUNTAIUNIULTIAR 2.3780 + 0.4488 MPa FI0 T8 UEATNITNANVDILH

v
¢ v o

Fuuudidulosssuvdne 7 gasnisuaunauiududidulonantavasidulonsns i dnisuauduleis 2 viia

U

femunzauiindulszansnistuaruiounazainuauaunsalunsiumuussdinia uenaniidadunisinian

nvissunRnUszendldlununeadn JadulumuingUsvasdvecide alludiuves 6 gnsnisnaw Aldlsidenldn

v v
a v (9 o

WanndegenlunuITeduilivianun 6 gas Al
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gns57 1 wiuBudmun (CO)

gn37 2 windudiiduleansania (CFp)

ansit 3 wivdudidulongnin (CFo)

gns7 4 winBmudidulonzniroviin EM (CFeem)

gn57 6 wiuBmudidulonznindu (CFeo)

a0t 7 wiududidulonsningy (CFh
iesmnnudazgnsiimnumuniveglunasiia dauudauseid uiluudvesramansalunisifuauiuauiouds
teuningmsil 5 FeqmuaniAdinalinssmnainguszasdvesfide orananliinsimudenudnvasdumudase

Tunmssuimin Fdunmahluldnumsaiunislidluamsinnimiensiniaunduiuudinyszendldluddasais

%
1

wu n1sanuanulagldiaanusssurinaunuasdoitoudndinsldauluiunaaudidnaifaunsadunld

nulease

= wag v '
M1979% 3 M3aguAEnTRluAueIg 9

ANSNAFaU S19azIden

NINAFDUANURANIINIBAIN - HANSNAGDUAIAIINNUILLUY (Density)

Usznausgy WU WenandmudinaniudulesssunAnusnsdunaugaseng 9 um

- MSNAABUAINAUILUY
- msmaavmmmmmlumatgm

Fuu

AL uYeLHuTIUAT A1anamngasnisraulaisuRuLHLE LA
A (CO) &1 Wunailuidoswesnsldnuiinisoiaslidesiudminmn
Aulundetisusendaludesnisvuds
- Nami‘wmaa‘umﬂ’smaﬁﬁ,Jﬂiﬂiurwﬁ@ﬁ%ﬁW (water absorption)

wuin WenaudmudmadiuidulosssunAnusasdrunaungaseng q
wdwilFusuBiudiduloyngnsiidianuansnsolunisgefudhidnfisdunn
anInsnauaziiAUpsidudmaliuty 2.5062 - 2.9022% FdlsiAumnsgui
fvuanm ASTM C373 i fvualianduasnsalunisgadun (Water

absorption) laliAu 5%

A1sNAERUELURLTNG

NaaeUaLTRnuAILT s Ing

ANSNAFBUAIAIINEINITALUNT

HANINAFOUAINANNNTOLUNTAUNIULSIA (flexural strength) AMUNNATFIU
ASTM C293 center point loading wui1 Wenandiuuswadsuidulesssuend

gnsnng q uaailiaianuansalun1sdunulsinanaiieiie v

FUNIUTIAR Fuudaunu (CC) FellAngengneg 3.4663 + 0.5802 MPa agluyas 2.2144 -
2.9544 MPa lagaunaldwleR AN swuud unasuuveasyreduasulndan
ANHENHNTAMINSATUNULSIAATR

ASNAFIU TnazIden

snagaUaNUANIAINSaY

NagauAIFUUIEENSN1SUAINY

Sou

HaN1INAFUANURAN19ANUS U N U s aR NaLdulasITUTRA ANy
UMIgIU ASTM C518 FhepSeamaaay Thermal conductivity tester 98¢ EKO
UsznadUu TasnmmadeuAdulssansnaiaruiouiie tnnuaansalu
msfuaudeu nu WenandwudmnadiudulosssumAduwi@uudidule

udghbiranimnisiiauiou (K) anaadlafieuiuukudiuudaiunu (CC) 39
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N1INA&EIU sneaziden

a

fiangefian Ao 0.4575 + 0.0393 W/m.K anasagluta 36.92 - 55.96% lag

o A

WUl ansit 4 windwudidulonendindn EM (CFcem) fA16nfign so%aen
a a A ¢ v v v v o A
Ao gnsf 5 uiudwudidulenuanauazidulongnianautiudie 2 via
(CFpo)

= Py aa wa v ) v Aa A
FearnuanisnaaaunuIndulesssuvddandilusiunisiunnuseuiiniile
nanlududvi liiaraninnstanudeusiias danuaunsalunisiduauiu
wnTu Tnedulongnirvin EM ibidulegngaduausudluludule We
nauAuBundeliaudniule s diuukudwudiduleannnania wazidule
LENSMIHENAUT 2 BHA AAurainratsvesvuinEulenauuduLazenIble
naufuTuddsanusainiulanuiy Sdwalidaranimaisihanudau (K)

A1

NSAANIUNE
AsneaesduaulusulsEanalsesl 2563 L‘f]umsﬁﬁ'aqmsvmaa&mﬂ%@muasgﬂquﬁmmsa

o
o

wldlunisfines Wesnlunmmeasudinuddeddssaziailunismaaey elildnadnsianmnsailgnisnsiaasy

v
o

waveansldem el {3deladnsfanunasnnisindinisldnuiiennsidsuulasme saamvesdunu dn1sveass
Aaudeu lnsmsinrsuniuduudidulouaghiianunuduuiidilongluiiviviesihidefuaz daduogls
nNsedeulneNTLHLTWUAEASN 5 Rafintenans lnewSeuiisugumgiiseninegumaiienans

' a

Meusnuargumgi anneueneans nulklieinsidnsasuBiuiasigumgiinieumgiintdeasatgueniily
gaumgfiananafiveyfl 2.37 eswaldua daluanmmeaeuyibidiuiinshuiudiuudlugesi 5 aildnuaunsean
Arauseuiiidigdiennsld fodndudsslevdlumahuiamnuasdesenlueuansinianiseenuuuideaineassaln
& oA s v - Y ' v A o a a ¢ o a o o a a

Wuukiudwudidule wieldluianneaiimietagdmndydldlaenisiagumginnaiesingaumgivuudunsise
BENETECH uGM320 IR Thermometer @ 4tA3 83inganadduns1isn (Infrared Thermometer) 51 GM320 Uusud
Benetech #81uN1530 581313 -50°C to 380°C (-58 °F to 716°F) AAnuuiuglunsindl £1.5 °C iiuanuudugilunig
Yasae Laser Pointer vilvilanssunusfiinlaagnauaiug wiirae LCD wiaunu Back light vilwanunsaeualausilud

¥ oo ¥

waarinatios GM320 Wun15¥uUTesnIgIu CE wingdwiuinguugiiusnuiundunsie Nunfiigumgiige wunuau

o gl

P

JunuiilifesnslifuianusontssiiifuiinaunieliiaunsofadueiasdioTald

nsnAeULRLIAL

nsnaaey EM lugns?t 4 uiuBsndidulousndmiin EM (CFcem) vaillunisvaaes Tunisgesaaendulels
goudias 7 Yu lagendeussansnmues EM flanunsawdsuanmanudy nsn - e Ihduleduuaadsiléfinaluds
mwannsaluivesmuamsalunsiduauiumnuou famsfideiinnuiuinmndesimunludunaudnanienss

yludunidosssantumudusslilusuian

5. asu
lunsenuIeilmeasweasiudiuudidulonamauaziduloneniniiioanyinurnusaudigenaisuu

nud uuBuiidulendgnnsnanvendulennuanalauauasidulousninludnndiu Yudwudiduloarnua

aalaund@ulongni1aad whdu 1:0.5:0.5:0.5 aranuaiuisalunisiuauiuanudeuda Inedadulsednsnisiu
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AMUSEUYINAY 0.2043 = 0.0210 W/m.K kagdA1anuanuadnsalunisaiuniulseia 2.3780 + 0.4488 MPa Tuns

VAABUNWNIEANUUYNGATNIINANHIUMIUNINTZIL ASTMC20 - 00 lagiianuvuiuinlndifsetuusudiuudaiunu

v
°

AUANUANNTANIIANTUUIMNEATHIUNINTFIW ASTM C373 Aimnuadtansasalunsgadudiliiu 5% dmsunis

LY

NABUITINANNFATHANNUANNINTFIU ASTM C1186 - 02 NAMUATUAIVBIAIUAIUNIULIIAA A AMPa Fed gy

a

gnInsHaN v UTLUAEUlEsITUANG 7 gasnisnanud) wiudmudidulonanauaziduloneninnidniswandule

19 2 vilafiAwnranieandulseansn1siuauSauLaTAIAINANENNNSALUNTATUN USSR AN AL Ta L UL

' = _ o a v v o oA (8 - @ ' v N o a a v
fiogan TINiNINITERNLUUTEseEssA U uLRuRLunEuly Lwaiﬂuaaﬂﬂaaﬂwsmaoqlfuawwmsuéﬂ@

o
o

Forausuurananideadell Ao mnnsfiwiuduudidulonanauasdulousniniaduusyans mstuay
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