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ABSTRACT

Climate change affects living conditions of people; therefore, selecting the most
effective building materials in order to cope with both heat and floods is a way to
reduce damage from future climate change. This research focuses on collecting future
climate change information, calculating material resistant to future heat and floods
values of building materials, and the results of durable future climate change values
of building materials with a highest Thailand temperature approximately 49 degrees
Celsius and the longest flooding lasting about 60 days by 1.8 meters rising levels. The
endurable values are variable for finding gap and developing guide of future materials
by collecting present material products and researches that relate to resistant heat
and floods, by gap analysis tools with Matric Diagram. Forthwith, collecting customers’
opinions survey (VOC) are transformed to suitable properties by Quality Function
Deployment (QFD).

The gap being that there are just in a few number of researches that relate to
flood resistance. In addition, heat and flood properties of present material products
cannot coped with future climate. Qualitative developing envelope house all of three
parts. Wall materials should develop heat resistance to medium laver which is U-value
is 1.3-1.55 W/m?k, R-Value is 0.64-0.77 m*k/W and K-Value is 0.13-0.155 W/mK and
flood resistant wall materials value should be at a high level these are: less than or

equal to 0.5% of water absorption, less than or equal to 1.5% of water penetration
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and less than or equal to 6% of swelling test. Second, roof materials should develop
heat resistance to a high level which is U-value being greater than 0.43 W/m?k, R-Value
greater than 2.32 m’k/W and K-Value should be less than 0.043 W/mK. Third,
opportunities of developing flood resistant materials are the same as flood resistant
wall materials value. Furthermore, concrete and fiber-cement products are popular
materials which use should be promoted.

The new endurable values of this research is an enhancement on the former
one because it, according to government management, reduces the risk from future
climate change. Apart from that, information on standards and clear value of durability
makes consumers be able to distinguish features of each material in order to choose
the perfect material for demanding applications. In short, selecting effective building
materials that withstand climate change is not only a way to make materials last

longer, but also a way to reduce amount of natural resources
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wapannanereufiagiiluldanuls IWewldaselowl mnefenuaansofiaznavauase
nstdauegleng wazehumsvaaouuusreznandusniu” @neuaauinagu Tu

WILUSUI YUY (asa), 2560)

8.2 uwIAnYBNSULAzUTUM

wwaAne wiuuarUius Asuwienudeiiss Usean wnsiUAsuLUAIa NI
Aty Ingagiiairainuunded aganusausududriumenisailas Aliiuseun s35uw3

[ Y = ! ) ! ! [ ! 2 P g v &/

pradululug  vuvesdaniiunlivusiouswineg wu Janneadieiinostinle {Husiu uonain
Taaneairuaidlimssenuuuiiegorfeassinlanlduuidanisusudldaiusada iy
gy loawuisv FON 9 nUszivaiusasuaun Jeldoor  uvutiuaasidiuastnusnuiamge
lagasnuuusIUnanaNnaran s wWelvaiunsaenduayliaswazsanainudameiidniie

NNALNNAY

AW 51 MninuapetTieanwuultiesuiiafuan unisaiinyving

(Vi : yaliSuszdlurmindduurisUsevalneg, 2557)
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83 wwAsftunsindulaienliviedenteagueduilan

wunAnlunisindulavesguilan fidudsatesturuisedesain lunisesnuuu
feenuuusesedeiladoiifeadesiuianteatne Fimnudesnisvesduilaniinadaniseen
WUUBHIUN ﬁqﬁuﬁaﬁnmmiﬁm?ﬂu’lmﬁan%@'aﬂ'l‘ﬁ‘*uaacg'u'%“[nmﬁa’i‘ﬁlﬂuéauwﬁﬂumi
DONLUULAZNT I UDIAUD L UY

wwAanINIsAaInved Wadu memiass (Philip Kotler) funausiuifandnnisnig

n1sman (Marketing Mix : 4P) GaUsznauludae wdnsaat (Product), s7a7 (Price), 1o4

v o

YMIN153nUIY (Place) warn1saiasuniIsaviuie (Promotion) lauusstAuaiAnfinas@ne

<

° s '3

wauiaullly Aendadusivieduni (Product) nsAnwiliiuaudAyvadine

<

il
AuautRvesiannaaine el USIAAEISOLENAIINUANAIN YR INAR N MR L TALAUE AT U
laglanzanantiniaiiuanuuunseInIAdoukastihviiy ludiuvessian (Price) wag

1 o ' &) o M ¥ o = s 4 <4 ) =
19IM19n1159 U8 (Place) Ludadenlulavinnisfnyn Jadeaavinefie nisduasuns

=3

21 (Promotion) nsfnwiisusinadudainansuiuleyanuauifvesian Jefommy

Tugaanisasiuiinusndeya Maanmslavaidiussydusiuaznisgeuaudeyasin

WUNULY (3.9.0UBY, 2557)

8.4  n138AIEA3 (Ergonomics)

wdnnsfieduiaiisatunisindeulnisinisvesausmueyineu lnsaunuiviniei
et umansn159191u095 T VU1 INBUAE NS LY Ergonomics Research
Society lfasursfismnumsnovesmaniiin Wumaniiiivadestunginssy Feuloaiu
MsUfURNUweIRY Remdnuazvasnisvhauressneivnse ﬁgwmmaagﬂi'wuaz
dndu Lﬁa’lﬁl,ﬁmﬂﬁaamwuﬁmmzauﬁ’umiﬁﬂmuuazLﬁa'lﬁmiﬁwmﬁﬂixaw'ﬁquqqm

wdnmsemansfinisAnuithunldfe dndiwvesinisuyed Taslidadiuvesny
eduriimouazudgsluiovheu dunsnithnldfedadiuresnisuduivamen ARREIGIETS
fmwedhileussuna 4 i drueiithansevieuldeseatadonisiuiulutag 1.03
laeuszanal AundsvesruvuLazivaiinaneniseaniuuiuiy Tneauedsiiviwming

NI19UBINTVINUNMLNEEUN U IENI19UTEL 60 B9 80 (URLLAS
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AINA 52 A1NARE 198 TMUAAULEE TDIUDIABUNTALIBLUI

ANTHROPOMETRIC OATA — STANDING ADULT MALE
ACCOMMODATING 83 % OF 4.8 ADULT MALE POPULATION

2.5%tils 30.%%is 97.5%e
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8.5 WANUBILTUAYANIU

wanveustduaviu Aeudnniseduisusafinssirduingduussinunisinfiouiives

wuivesingaesedwndudany o ievunssiutuiuy Jadedeluiiiinadeusadoaniu dail

De

nwusvesnumiNadausudsaniu AuTeuiusadsnnatesndniivguse MINLsINaNny

1
o o oW o s

2dudaunLsudsaniufazuinaiy viavesBdudanataiy s deaniafia1any 1

=)

a

Tanauuaz Taniane1UTwsndeanIua1aiy na1ke WuRIALILIuduanIuNa
Aatiy NufnLsudsaniuigeuianistiainizsidunaiazasivandsnlasin 3

Wudeuuztirludiuvasniseanuuulusesvesinuiia (#SSmu, 2552)

)
HINH a {
I'“Mﬂ 1 (0 m&r»qmﬁmﬁ

H
e AN I l ? 2 »
- Fetaradinrerng

fetmpedious

P a =4
AN 54 ATWANBUSUDILITIFLANIU

8.6 MANNTOUSNYNGIUY Vo4LNE Lnsanen 38 (Thermal energy)

VANNISTNEITDINUAUFURUSVDINS 11U ?&amm‘?auﬁaLﬂuwé’amugﬂuuwﬁa Tu

[
[

n3Anell lddeyavesmdnnisiananuuieativayulunisuugiinsidenldianvinn lag

. A w =

fivannsmaiinanuseunazlnde Wlniifinandowmduazesndiau daluianuieingiu

9

denltaznedilsanmiuidomds Jsastisanniaiadafde (DG, 2017)

8.7 wANNIYATY (Absorption)

n13gaTuAen1sNianuiianis Insaduuia Youvad n3avaandudrlulusiYan

9 9

a = v

Jadunszuruntsmanaiiniefidndguuuunis vliavesfaguieTngiinadeusuiuniinad

Faduiusiuanusilumsivadiunieluady auiu dagavvesianneasnesiinasenisan

Ty vialmnuwuveiandeinaniiinanensgaduuiu (Diffen, 2017)

8.8 wann1suenda (Young’s modulus)
ﬁawé’ﬂmii’mmmﬁwduﬁammLL%aLm'ifwaﬁmq FaduWUSAUAAINULAS R (Stress)

ingAonae duiusiuaAtnnuvuwiu ns@nwilulafinisAmwinaviaimseiainis

AuusianieAinuLiwsweringlaonse uadnwvannsiibesduiouaudilauaz
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AivesmiAunuILIY AWsEe AinUingluntsuansrinuautivesiag daldusznauly

nsenduladenldianniiamiuruiulugavsariaudaveugs James, 2016)

8.9 wannIvinwmvasElua (Snell’s Law)
nsvninvenadiinadean diananisgaduaiiuieu TagiseuliyunIsannIzny

Srdazvsunssamduszuny vinldazvisulanladdnsatudiuiuinvguse wannistifinalu

[
[

n1sandulavselirmuusinlunisidenldiannineitesiuiuia ndde Jagnilinuisuuay

avviouuaslanninuazgaauiaus (As.Asg, 2558)

9. ANNISNLNYITBINUNITIATIZN
9.1  va¥N1IMTeLiNe (Gap Analysis)
= i ) [~ o a v a s & =
NuAN1IUIT09919 WungquininisAnAulay 8nes weuweanw (isor Ansoff) ngui
NsUItetinfenguiniiauduiusiieiiunisiiatdesine Wuisnmnuivestesiin
aanananiavinesls iilududa welddmsuwaiddiniswauidadeiineitaniela
T893190INa1 duyfguvemguiiasnsausuldlatuvalsuuinie de9319v8ndn w0l

(Gap Analysis) fAeviilsgunuuvamnu)insdnwiihihunly

9.2 MaNMITIAITIEMAENSITUNLRBLUR3ND (Matrix Diagrams)
WHUNIIRS NG iivatewiin éw%’umsﬁﬂmﬁwwé’ﬂmﬁLﬂiﬂsﬁ‘ﬁ@gﬁimﬂ&mumﬁ
Usznaulumedaniulusuimnilazuuiuey 1589311341871 #1579 N1SAASIEVA8NT b

As1mTeuNulBURsngatnsnvilamedsnisdasesdayalukunfiuaziwiueuy uainsen

[
acd o

Y93a O INPAVOINILUINILATHUIUDU aﬁuLUui%‘ﬁﬂhalﬁLﬁuﬂuﬁuﬁuﬁuéﬂad%’aga%'mLf\]u

YU 9
Y
a o '

At druluaidemmuissylunnueu wduderuvietiiioireudsdianuddy dnidu
FarmuaAtfiiasAsatesiutenlunuins ludurewndn dudernuiiawise
dandulslFuge alsuuuunsaianissesmunideliadusannsoadunasuaou
fuagifuudasaaussasdveanisfing (giisng, 2559)
ndnmsiasgilaglinsaurindguuuuiide nsliesigimnudeinsvesguilan
%39 Quality Function Deployment ﬁawé’nmﬁLﬂswﬁgﬂmeﬁqﬁ“l‘z’ﬂumﬁmeﬁmm
Fosnsvearuilaaiteriluguuimislunisnauny sanuuuiazauny telwldaumne

Y93ANUABINTVRIFUILAATT AL NSANWILLEMANNISIATIZUGINA1IL b NaLUaA1Y
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sosnsvesgnAwndunudnuazvowiniue diuluginiesdenlilunisimsiziazgn

138071 UuurenmnIm (House of Quality) Falwaiesdienfouadralimdugiuuuniia

<

(Erik & Marshall) uansAiauduRussenitamarndads JusuumTisouiengade

JULuUALdIRUSTEialady 2 e AelwinsuaziuILeUTLAY) Vel uuuun91901adl

Augudeudunsramatstueuleaiu Tuegiundaz FULUUNL

LY o

AN9BINT (Trizit, 2556)

Transidon My

Malrix interaction

‘+'Renfurcing practices
" Weak ! Nointeraction
- Interfering Practice

mina
e A

3

]
£

Viorkersrs Peid Flat Reate §f
&

E
o2

g
g

Target PFractices
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Greater R esponsibility
Lowe JIT Irnertary

Few Mamt layers [ 3«
Line Rationalization

Existing Practices
Desigrated Equipmert

Lem
jon

+ |+

Bl

b ) SodL)
Birkl. § Feqiemnn | Cow O3

Matrow Job Funclions

Large WIP and FG Inventories | = =

Piece Rate {Oupu) Pay =21 o

Several Mgmt Lavers (6] T i)

ek sl

AWA 55 e auning 9anunaul “The Matrix of Change:
A Tool for Business Process Reengineering”

(131 - Erik, 1997)

awv o d v

10. uUITsNLNBIv8e

10.1 fiormansnansd as.e339 Lesuguns (2550) §idn1sRaunnasidusives
AauUin sdesiuauiouvealdenaimsluninliand lnstdnausnisdnvimaninasiuas
wuImensasEsunIseuinYnasnulueing ?ﬁ"ﬁmqﬂixawﬁmaﬂmqmaﬁuﬁamiﬁ’wmmm%
‘ifuﬁﬂumaLﬁan’hﬁamﬂﬁanmm'il,ﬁa{]aaﬁuaawu%auﬁwéﬁammaﬁﬁnmaﬁwwé 2 4u Tag
swswdeyadudnuaznisesnuuueins Jemmthduarianudonetasiiietiundias
anwazn1samalIINsauslelusunsy DOE-2.1E Lﬁaﬂ%'uﬂ'gﬂﬁmmammaaammﬂ%’
wasulasesar 10 HAIINNISANYILATIIADINITAANAIIUMINGIIABN15UIATIAIY
FrunuauseusInvenUienainns AduussavansaewmuiounasAduUsEaNaNIS
Jaaweanszan ulidunasidusilunisesniuy damsdnwidenndesiunuisetesing

wazlemaluniswmunianneasslulsuvalvamasasiun 3LU§&JuLLanaquﬁmmMu
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au1AR 1189 NITTN1ITIUTINTRYARAE WYL LARINAN 13U TuFULUUATS 1 e

as

‘o 2 v < awv da €t o
wnasttrsinwinzanlunisasanudewdingeats Wuruddeniiinguszasdyduluiinnig

Al

W82 (WA.A5.85591, 2007)

102 wuwwnansudusinaginisyszdivennsilsaniaiglulszmealng Wivedde

[

YDITIINIVS LAAAN

=

Mnu ATnqUIzasAdnwuuImMINdonujiAniutideinainis
Uszifiueraaiden lassrusuanuAaiiuresyaainslunhesiuniaizuazionsulivafiu
nsneaneerms udususiulaglinzuunaingdlus wuitermssenisvestneswaunia
fowaz 50 anunsaufuinunausisinanle waslavinnsdiasenisldwasnulniiluennns
Fanuirdinsaensldlwildundeiosar 42 nvadadinmsiiuyuuaznauszlovinig
\sugmans wuhAldsefidiuanmsvhuFoaanaeinneg enrssesu CERTIFY SILVER
way GOLD azAuvuluszesiiatUszuin 1 83 5 U omsvuinlve #uiinannia 10,000
ms1ans ilszezAuny 10 T eivdiannisiaueuuimianisuiulsanasinnsussidiu
91A1slIudr yarainsluesAniniaisinnuAniuiinsuivlsanaeinisussdiuvinlinig
UitRnuiety duduinguszasaiadendeiunuidotesituarTenalunisfaunvag
neadlulsymalveifesesiunsldsundasanwgfionnialusuian iiesanidunuide

miaunaeiiasguliiinisldnuniiedu guilaaviegldauaiunsailanasining

wazihlUlguselowdlondu (Rswes, 2017)

10.3 Oluwole P.Akadiri MSc (2011) Ta¥inn1sAnNEINISRAILILNUNEIMSUNISARLADN
Jagneasrammuizandinivldlunisneasng lnen1sasiaaiesdie SAC (Sustainable
Assessment Criteria) livaAnnsaadaduniieatosiunisiaunaundmivianivanzay

37U WANNISua NN ANEITeITUNIRRUTIAR YiN135IuTTannaasanldnis
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< €

Jiasrem1ua1auau (Analysis Hierarchy Process) viatienuideiilavinnisitasea

ANNAINIT0TRINRaNLULULAE I UNNTUNITRTENUNAIwInd DY Aren1suItadenaslv

.
< L] @

ASLUL a51amuRusHIouiulAesile SPSSuarExcel $AUNITIATIEINIIAAIEDNTER

'
v ad A

Aead1e Wweoulsadunminssdviiningrteuneliazuuuiunisidenldianuaz v ian

A

<

wizauiige lealdanueinislrsiuumiuduiusail Yadendanuduiusiuanianie
naAauilgian (0.8<Ris1) spvasurAdviigifiauiunans (0.6<Ri<0.8) ArUrunany
(0.4<RI<0.6) Urunan4fiesn (0.2<RIs0.4) wazi1gnAe (0<RIs0.2) FaaoslaTuniian

AMUdURUSaIgnfeIATYENIRardIAL NaIRBBIRBaTuNuNd mIUTanIMINTaLAT S
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v W )

faIA1lendastadel a]1ﬂmssausw‘ﬁauamaaléﬂﬁﬁagam AUIvRIINEaNLUULEY

U

a U i/ d' b

anufinldaiuisanvatanununiuresiaanaaderietalasunaldevseas1analde fu

fg ) s L s (4 (Y

dandeuld dsdudndudesdiaiediedmiuntsidenanuduiusvenisinueiin Yagi

VUzal (MSc, 2011)

10.4 1@nild msadgrialy (add) Wvhnsdinuluiadedes nsideniannoasns
wazfananusanelununasinisssdivenmsifid miuusumelne : nsddnw dhuden
wnerdilulassnisdndngss HnquszasdiiesiusumsidenldiannoasuazTananues
dmsuthuien Tnomsuszidiusarliasuuuiagluudazszay safuinasinisdsady
81151190 LEED (luvinaiag) lngldnaasuie nsdenldianneasiwazanudaniely

Usdrudeliaanndninuinuini1suseiiuenA1sile dudunadennasifuranissiusiy

toyanuszneumviegudniazinaluladlulssivalng inuihiTagneairaivsdesar a1
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uulilasuniseeuivainguilaavivians mnedsdifuilaasunudesidenldianiindalu

q

Uszwrlveiiunusinsileiuazinunasiiagmiduiinsfivdsndeuiiiunainainas

& o [ | 9 vl = ' a v o - Y oa wM
wudu (Ganvesatuayulviinisndngs LLm"luaﬂmsnwamlmLuaamﬂmﬂiuiaal,l,awwammlu

JUsEANTN U391 A1UAIINTIUINND) Jui i uianiiunusionnsilisiuay 2 1A

WudinsredandeuluuSuiaumaiaiy (@1, 2555)

10.5 aywa suulonia laviinisAnwidensalesugsfinuauivialuaivinainmns
Auruasniaeslienwis laeldiagmusiveduidgguanuaaiudraselsdoawisds

Qmauummamamwua \IINAUDINTE L‘U’eN mﬂmswmaawwummuﬂs Luaaamwauma
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10.6 n8a WaTauring wag dydan duadaln (1andd) WAnwauaudivesian v

s 1 } 3

weidwudnaudulesssuyfnndulensninuasiduloviduiendnianneasns lnod

as

ngUsrasdiisiosnsanuazaomaudousnudsadigitiuioannislindanuain
szuvlsuaInielutiu n1sAnwinuin nsuauduleainsssusfasslseinnasludngdiu
Snsndrudosar 5 niutindrunaudiuud dawalinsstesdiuuddinaniaduuseans
nsthanudeusinidudmadmunuiiiesas 66 wasiinuautiivisnisnwuasanaus

\anaeglunauyinuiunigIu ASTM Uazannsgu JIS ivun (98n & Sgydan, 2555)

10.7 FYURAY 10U kaY Wit TUNLIA LAANYIRAUINISNAALNUAWIURUAITL
Saulnelgvaswanain aedsnisAnLenanIznatafinualiuIdulasnsodfNaLs NAwey
gilnduqeen niuIadeunarain wieundnieuiunarainla sadeusisguugii 130

sarwadea Mszesaan 1 $lus wanldainnisvedeussansnnusausiuauIufuaI 1y
SaUAINANIAD ﬁé“mwmsqm%uﬁﬁaaax 0.21 WAnudeuliiiu 25 Jaafen1s1uuas dan
AL TILTIEINITOAULSITALALINNTT 1,200 SRFFon151LnT FatiunsuauIuTUAIL
%’auﬁwﬁmmn‘uUzwmaﬁnauﬂ’nﬁﬁ)xﬁﬂmwamwﬁuﬁmmnﬂiwé’w%’wmnmmmunnmi

nadBUANANTAAILINTFIUTRIEINMUIINTTIUNEASUYIana1RnTIY (Wen.) (TYuRsY

2557)



ZZV0LLLEBZ

0% :bes / LT:0T:20 19529090 :addx / Tesodoad z00T0E618S SISIHL-I NLKW "I"|I|"""II”I|"I"

i 3
25M15ANLUIUIY
Tumsidedes Lmeam'ﬁaanLLUULLaxﬁ’ﬁume‘i’adaa%’wﬁﬁag’luﬂssmﬂlwmﬁa‘aaa%’u
ﬂWSLUSUULLUaGaﬂ’IWQfIE)’m’IFﬂ,uE]u’lﬂm Fausznauludrotuneudinssiiiunuise
Fasioluil
1. YaUlANISAN®

g v

1.1.  Jaanads 19Ul

4

s 1 17

1.2, Jagnedssusslnnvasnn
13, YagroadUssnniy
2. fhudsfine
2.1. s‘hwdinm‘dﬁauu‘daaamwgﬁmmm
2.2. é'hLLUiViLﬁaaﬁaaﬁ’Ui’aﬁgdaa%'ﬁq
3. MsUnUleya
3.1. ms‘n‘usm%’agamSLU?i'&JuLLUaaaquﬁmnm
3.2. mismsau‘?fauuammwuwwuﬁaai’aqdaaéﬁaﬁlﬁ'm%’aaﬁu
nm‘d?{auu‘daaaquﬁmmﬂ

1 v

33, msnuswdeyaianneasdlutagiu
4. M3d15MNRBINITeLEUIloa
4.1.  msdnadeseuilon (VOO)
42 wseslenldlunisdia
5. Fomsasunanisiingisi
5.1. minaneidevinuaglenmdlunisiaundanneasns
5.2, NMTATIENANLABINITTBIIUILAA
6. NITNIUFDUANANBY
6.1, d19ANUAMIAUUBILNI AR
6.2. 3ediefldlunisasunny
7. N1S88NWUY

7.1 nsiendunuian

7.2 ﬂ’]ii'lU‘i’JiJ‘?J’E)lJ“aWé’ﬂﬂ’ﬁﬂ’]‘iE]E)ﬂLL‘U‘U



43

v

s Function Deployment)
Y2314

\4

yasianroas1sfilinuannin -
L4 Voo
seaduivanmpiionaluouan Tonna [mmmmmwmauﬂnﬂ

WNEUSIAIUNUNIY

=) acda o
32 08U735798
TuswdsyanisiuBouwdas
anmgiionmealusuian
[}
: F1979uasTIuT
2 ‘ 5 U deuatannead msdadasrsaiuilng
Iznsdsuulag I VoYI[ANBAIN AUITBIY
anmniianelusuias : ; (VOC : Voiceof Customer)
3 v i !
3 } : N
3 | i
hrd '~ 3 + i
R 4 ! NS UATIENTRITN
< s
nsLAsuLUas : (Gap Analysis) nzﬂmm:“‘[
- ANURBIDIUIIAA
anmgiiannialuawan : ¢ Y
i (QFD : Quality
H
i
H
}
l}
l}

ARUENUR

»| vovTagneaiivun Y | ]
seanmalionieluawen

A1SEDNUUUBIAY

NN 56 A nukuRIsEldeuITIve

0v :bos / LT:0T:20 19529090 :409x / Tesodoxd z0OTOE6T8S SISIHL-F NCW ||"|l|||"||||||"”""

suiliouiBifoueantsdneil Aenissrunudeyaiisafunisidsuudasvesanin
nlomAluouae L%auimﬁumammwﬁa;&ai’aqn'aa%"wLﬁamﬁﬁmm%ﬂmauﬁ'amm
mumuvesianieaifimnzauivanmademelusuian MU TRvesTan
feafefiflutlagiuifisuivannusiamunudang Taeldnsinseivesine Gap
Analysis) LﬁamﬁaaiﬁwaﬁaQdaa%wﬁmuﬁwﬁ’uuaxLﬁa’lﬁl,ﬁuiama'lumaﬁ'@uuﬁae]
RGERN w%’auﬁv’aiwiwmmﬁaama‘uaaé’uﬂnﬂ (VOC : Voice of Customer) uaz3LAs1s4

muMaud] (QFD : Quality Function Deployment) $aufiun1stdmisnstnuusisnmunim (HOQ



44

: House of Quality) tWeniaiauaudifyvestadenneades wisssnwuuldaseiuaiiy
aesnsveduilan antduldviinismuasvaudnvuzuasinaueAnuantivesTan s
wiuiananseiuiledvanngiisnialuswaalanisuvisdenssnuuuiagielusiiegels

2/

WILLLANIU89N1509N0LUY Tnsiitunsunisaidusnddosauautanane Uil

= g o a av
S= VUADUMIAUUUITUIDY
=
=
R= o . o
= L myinmeianmniionnie
— .
=z i
g @ W VL -
- ] % ) <HieEh Byasiannaal;
® | anmigiionnieluauing Lgo. . p| 2. mieTevauautivesianneaiia
=} F -
z N £ N R ECITI r
n : = ¥ o t d
H vy gamplize b
% WY o o e m  ae ee  wwe we ~
v L (spriaan) (evwnwadoa) | ) : G |
® L Sk J e ! AAumARAIMUYIY !
0 % L)
@ ) U (A X -y -mwiou !
- i :
=S ¢+ water resistance (%) K (w/m°CQ)
N B N S NS 2 a @ 1 . w ]
© 3. miherdesie el [a- - - - - ' water permeability (%) U (W/m?K) |
I
3 Y I water swelling (%) R(MIKAW)
o] } i
g ; LY - . 8 U
= v
~ " “““““““““““ N
s s o s “ i
3 b Seaeimneaiit poecmmmmm e .
Q ! i 1
< D R e N P i
p , ‘
o ¢ 1
o ! 1
o |
2 v ¥
wn Loliale” _aulie  udiegll sl ~
o . - v I . s g
= 4. MFTARTIVMALINRIPNAY |- - - — - = » | lamauaviaavialsnaiun !
N "M A A .
N ;
S 1
- !
- |
~ v 0T T T T TEE S = N, \
~ 1 < ¢ i
w . i HAMTIATIEU !
9 5. a7UNanisiAT ey - - — », AN W K
Q v AusudRvasTandunuy
\ H
s B o - -
7. MIBOOUUY [l e e 6. MIMuABUANENYNIY
T
i
- : - \‘
LowvueesTan

AMWNA 57 AINLAUEITUADUNITANDUIUITY



2Z10LL1€62

oy :bas / ,LT1:0T:20 19529090 :adox / Tesodoad zo0TO0e6T18S SISHHIL-A NLW "I""ll"""'l"“"“

45

1. YaULWANIIANED

1.1 mauwmﬁ'}unﬁLU?{sJuLLUaqmaaanﬂwqquﬁluﬂiszﬂlwEJ

Fnwinsidsuulasuesanmgiieniavessendlnely Tasfnwinwsuvesis
Ussine fhuunsyeziaaiiinissunude 100 3 dudd we. 2503 G980 w.e. 2643 lag
wiadute tavae 25 9 Tudiuvesgumgdiigedu vhnsfusunudoyavesguuni eeld
wihsdussaisaidva dmuivig dunsifunvnuteyalaslduiimanitumhedu
laduns mnm%a“zhsmufiLﬂswsﬁ%’aLLazmsausumsm?{auuﬂaaanwwqﬁmmﬂ“uaﬂaan'a
enzTusanidedls yiaInsalunineds (SEA START RC, 2560) waznsuanieuingn

as

1.2 2Una1udan

9

[
a

Yaulwaluauideil avsausinianneadne loun Jaguila Jaquasaiuazian KR

1 5 a

TN WM Tannease viules gwuauazgammwLLaz“ua;‘J,aa“uﬁw%‘

1.2.1 Tagneasrslssinneil

Tagneasisssiavntdanisusn @wnsanusesnidu 21 Yssan laun 1. 8gvm 2. 83
wenynIedguae 3. dgualun 4. vdenaounia 5. 193 6. Tdiisu 7. W3%/warafin 8. weiy
pounsndnsagy 9. lavznau/iwiadv 10, winlave 11 eafiflon 12. nszan 13, §Udy
14 Miwesuesa 15 w51ia 16 nseidesdiumn 17 nsuideaunsia 18, nsuidemesmiau

19. U7y 20. @ wag 21. Ungedau

1.2.2 Janneasnsssnnmuaian

b %

a t [ A a a ' (=1 v [ 4‘!’

Faaneadaussnnuainvsedanuandann 11 uvseanidu Useian loun 1. nszies
U 2. n3ziUadnaunss 3. nssilsatuiud (nsulasdiuiunteiu) 4. nssidaaliiussaiuug
5. nseiioaesiiia 6. waraan (Wiuasnara/lndarsuaiun) 7. nsean 8. 1912549 9. liivy

10. lanz/Avan 11. aulu

1.2.3 JapneasiaUszinniy
Tan aa%nﬂi sy 11 wiseenidy Usznm Wun 1. ﬂOUﬂima’lLiﬁli‘U 2. 197734 3.
Whdng 4. Widlew 5. wanadin 6. nseilenadou/nseilesfuitn 7. nssitedss 8. wsiiia

9. NsriUaaWesMAY 10. HUSIIUYR 11. LAADURD



ieag

cernt

0% :bos / £1:07:20 19529090 :ad08x / Tesodoxd zo0T0£618S SISHHL d NOW n""l'l"

a6

2. faUsnanen
2.1 &f’gmbmiLiJ?isJuLLiJaaamwgﬁmmﬂ

NnMEnsYIsUdsuLUatanwgiienialussegiia 100 ¥ wualunsdnwsn

a Y @ a

wsiiigrdesiugungiifigeu Ae guvglias  witluudarl niheduesewados),

o o

N Tuiiguuniigee wagmuusifiendesiuiwin fe Usunaiuluwsazd @edums),

9 vy
(%
o

SUIUTUAUY 1199 Tdinasonisnaviag

[ ) [

2.2 gwUsiienteeiutanneasng

il

(%
[ °

Anwinnuvumusienudeutasinvhy  JskuusuUsifedestur e R
J1n13 W MudsiAndestuanudou THun Aduussavdiameudou(U-value i
Ao W/mK), anduuseavanisinaiingeu (K-Value #ua8de W/mK) wagaduniuainy
$ou (R-Value mhofe m’k/Ww) Muvsiiiadostuivia 1Hud snseedumesih (Water
Absorption, %) AN1sE el INIY (Water penetration) LagMSHIUNITVIARDUNTUALIS
(Swell test)

nsaURIAIMiaAILUsENoUTRsTlag et 3 daufsUsznouludie il ndmuay

U AsdiAanunumMueINLazauUsznoufisoundey laediunte arsSuileduis

b= W

= -

ungigawariving wde Alsiulledugungligs wuedssullaiuuning Melifiesanniy

oo}

g U

yuietulsewalnasinadimnudemesanuutazniatuvingy teefindeailulasy

NANSENULALATININUIVIL NSIRNLSUNANIENUANSIEANUSDINA9TRE AR

A 58 NMwisulafensudeunlasanmgiionmeauasdiulsenourostnuiisesiuile



ZZLOLLLESRT

0% :b®s / LT:0T:2Z0 19529090 :ad2x / Tesodoxd zQOT0£6185 SISIHL-I OLW ||II"

a7

3. mMITuTmdoya
3.1 mss'sumwﬁagam'iLU?{auLuJaaaquﬁmﬂm
sswadadeyaluraeszezinan 100 U legfiuisaanatoonidu 4 929 dasaz 25 9
oufiudoyarioudtd we 2503 §e wa. 2643 12971 1 daudl w.el. 2503 B9 w.el. 2567 a9 2
W..2568 1 W.A.2592 %2971 3 Faueil) 14,2618 e W.A.2642 uazgred 4 Raudl wa 2618

09 W.A.2642

|
nsUdnuLUas Joduitdlu | . v
i S h Uaduanumunudily
ammgiena msswswdeya
¥
I
{
v ay I 3 v
2INATOY — == —~ gamgligs | e—— AMMUNIUFEANTEY
|
|
L 1 l 1
UMW~ Uiy | «—— aruvuviusetiyviy
|
1

i 59 punudatadenldlunissiunudeya

3.1.1 miLU?{UuLLanaquﬁmmﬂ Uszihuoniesou

TusndeyanngudeyanuiieietisnuiiessiidouazsusunisdsuwUasann
plimaveslanuiseenyJusanidedls u1ainsalun1ivends (SEA START RQ) lagld
\n384ile Data Distribution System wazdoyaInnIugn o

thdeyaundnidudlaglilusunsu Microsoft Excel ilpsangruteyagumgiives SEA

START RC uansrgaumpiiiurgumgisetusenisailawnidaduailuguuuunse uds

]
= =

Tvihnmamaraumgiingenanluwsas u warfmuaiunigumvgiinaeinisfneife Tudni

1 *

) 4

gampiininni 35 esrmwadeatuly Gsdadugumaiinamasieu lnefigaumgiin 40 sarn

Julfioindugnmgiinfoudn Insulsdrsgmgfioanidiu 14 as fail 35-39.99, 40-40.99,
41-41.99, 42-42.99, 43-43.99, 44-44.99, 45-45.99, 46-46.99, 47-47.99, 48-48.99, 49-49.99,

50-50.99, 51-51.99 uaz 52-52.99 lnsuanwmasanilu maaumpiivdazgslunnazl s

]
s

Tungampiiegluusiaziieiinarideu fadl

3



7Z40L4186T

0 :bas / LT:0T:20 19529090 :4Adex ; Tesodoid z0OTOE618S SISEHL-T ALK ||”|||||""|||||||"|||

a8

o

AN 7 msnuangunnligigaluniarl fauuaiainasenisiseulsesdeyavesnud

v Al

imsetIsNUiRTIETIdbuazeusunMsasunUasaningiioniavedlanuiieifens fusen

\Wealsl PnaansalunTinendy

R S CN a0- a1- a2 43 a4- a5 a6- a7- ag- 49- 50- 51- 52-

39.99 40.99 41.99 42.99 43.99 4499 4599 46.99 4799 4899  49.99 50.99 51.99 52.99

[GREN

\eniua)

fa1 326 121 106 85 61 46 40 34 25 17 10 4 4 0

teiz 344 128 100 87 79 58 4z 31 29 20 13 6 6 0
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Wentsguunpiiniiiuwiuiuuazgamainvasauiuniseaniuy

INWIUNVDIY19 2 - W TUNY9T NN 1
( X o . I ) x100 L (1)
U TUNYD Y9N 2

aums 1 aun1smamiear Mnvgeiiauas (theoretical yield)

(‘1'71I1n : Rooruepao, 2016)
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41-41.99 106 100 161 218 -6% 38% 26%
42-42.99 85 87 120 148 2% 28% 19%
43-43.99 61 79 100 105 23% 21% 5%
44-44.99 46 58 76 88 21% 24% 14%
45-45.99 40 42 67 73 5% 37% 8%
46-46.99 34 31 55 56 -10% 44% 2%
47-47.99 25 29 42 a7 14% 31% 11%
48-48.99 17 20 35 33 15% 43% -6%
49-49.99 10 13 25 21 23% 48%  -19%
50-50.99 4 6 18 15 33% 67%  -20%
51-51.99 4 6 18 15 33% 67%  -20%
52-52.99 0 0 3 7 0% 100% 57%
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M9 9 Fegnmsnnmsianudeyaianluiowann
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JUIRIK water water swelling
absorption penetration test
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W.G.Cochran (W.G.Cochran) ¢iaaun159 (5) iNemngusineteveussans

p(l-pz?

2

d

@un13 5 @un13ves W.G.Cochran aumIn1smingusied 19Ussning

(Vim’l : W.G.Cochran, 1953)

o))}

n Ag INNUNGUMBE1INABINTS

e as

P Aie dadiuvessznsndidesiesnisdy (eelddndau 30% wie 0.30)

LY

Z B S5aUAMUTEII 95% ¥50 0.05 WU 1.96 (#3.892317550, 2554)
d fe dndiumnurainmdsuneaulminduls 5% (0.50) AeseAumIuLdasiu95%

2

0.3 (1 -0.3)(1.96)

n =
(0.05)°
0.3 (0.7)(3.84)
n =
(0.0025)
n= 32256
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5. FEmsagunanisiaTiey
51  mvimssirerinazlenialunisiauniagneasn
5.1.1 naeTgsanumunuvesiagneaiaiiieatesiunisilasuuasanin

nllene

) <

3§ag‘dmﬁLﬂswzﬁmmwumumaﬁaqﬁammwumw\'amm%’auuazﬁwmu A NS
nszvtayameatfdanssnun (Descriptive Statistics) 85ungaens vl (Linear graph)
' & = ) 9] ' PRI v o & -
wazlUatnseenduddismiunissausiute 3.1 udmnynniaianudunaneldiusii

wusaasiu dmaniswdsuwdasanimaiien1anleanAnnuiAIANMUNIYL AUt 3.2

51.2 mﬁmswﬁﬂiaa'jwzjaﬁaﬁﬂuﬂwﬁu

dusunuddeiinaainnisiminzrnisiasulladluouias deulanianaliswaun

]
]

Faglwagu Wanulentalumswauniaaudldsdndusesdurunasiiaszitevindiloti

= [l

Wuwwmslunisesnuuuiasimuegiamvinzan dwivitmaissidesinvesianniiet

U

Tutlagiudenislinavesnsmiaipuandfinununiuuidudiuls 9ande 5.1.1 sauru

A < . 14 a U )4 14
iwsesilenldlunisriuniudeyaiagneainalude 4.2

]
s 1 1 4 |

‘ﬁauua’.]amﬂaaﬁqwﬁﬁi’mﬂmluﬁawamLﬁaﬁﬁawﬁ'ﬂﬁué’nmﬁLﬂiwﬁmﬁaa'jw

(Gap Analysis) $auiunislideyaileaifiiielias 1zt eainmieine sundewinviy a5y

TudruroagaudannunasmdIuTiuuIzauinITnaLY 91NN13dUN18alA2 A BINTUBY

Auslaa deyadandeaianinauideuardednsiinisinszrnieisiwenlesmiuduius

U

(Affinity Diagram : KJ method) iwad1luiludayaatuayudesinuazlenanlanuuagly

LA3 83101519 AA AR UAINLALRUSYIT9719ua an AR A TR

52 NMTIATERANLABN1TveduIlaa (VOC)
N15ATzidsaresgnAiieisiTe sdruaudidyueslady degienmsdassidou

Toyalfanaunin (Qualitative information) uayisnsdanduieulssniuduius (Affinity

]
<

Diagram) laensastladenilaainnisdisiameinsesiiade 4.2 Mifeivesiuietiaveian
szidenldilufunuulunsesnuuu ndultdieiesdiotuuenanin (Quality of house)
waziA3eadle Quality function deployment (QFD) n1sudasanumean1svasiuilag e

Tadeimunzauiiaalunisiauiuazesnuuy lneiimegianiaslot uuiananneail
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Engsneering Metrics
.
=
- k3 E b3 T R .
¥4 5|y 5] % - 3 . % 14 3
21z § | 2 s 1 2] E1ELTE] &g =
] = & g = 2 Y = ] » b4 p+§ 3
g = 5 i bl ] s d g 5 E 2 = £
B g ® g 5 P T ] H e = ¥ 1
° o e = T & = = z -3 E
£ s k] & = = < g =+ 4
s 3 o o 2 =
R ! i 3
< g 5
Custemex Reyuirtments ¢ Needs *® -
Low Cost 9 ® 3 ° 3 3 1 3 3
Reachiws Cooking T empsruture Quickly F [ 3 £
Aule 1o Pauntenive Water sivd Measure 2 N ® L4
Eusy to Use 3. L} 2
‘5 Ducsble 3 s
7 [Capable of cooking large meatz 3 1 2
- {Easy o cloan 1 3 1 9
Light- Weiga ! 3 9
Easy to Store 7 Portable H b4 3
IM ade of eco-fiendly matesials 3 9
Mest e anpnig e Fot® L il L in® | e L USO | yin | mes |} g | yin | min { yie | ym |
Ouject Target Values 20 200 4200 230 235 0 ¥ 262 3.00 n 20 7" v 200
Rav Score o 168 3 3 08 1 8t | 34 {27 108 9 90 108 £ 21
Relative Weight £36) 13.52 113 438 1364 | 1014 676 338 13.52 143 11.28 § 13352 4.51 253

(#131 : Brian K., 2016)

6. NANINIUFBUAMANEBUSANUNUNTIY

MIMIL@IUANANYNEA VLN AetunsunisynuaumLAnuTEEM IR
fifianuisadestuniseenuuuniondniagneasrslulspiiuresanumuniusenudou
uaztv ieidunismumnuAaiiuniedesnisvesgnnguuuunils duneutlidudioanis
muasuaadnuasiiethiausduwumanidunsiaurfanieass

6.1  dvrannufniiuve VSRl

msdmamnuAniuluiuneunismuasuandnuuniuiureundnnauna ves
Fosiniinuuds Insthnavesasiniinuiuinldaiuedoie tewanslidiuduuminis
thwagudnvazlulilddaauuniuiarannsotludesantunseenwuuly dwiuns
duneniiidufenmsruumisAnaiiurenineenuuy aoiln Sans uazfiuiloevialy &
msdunivelinidunisgeuaiunuAaiiuresyanasenaiiinauseanisliAaniswamn

Tanluszauanunwle

6.2 Lﬂ%ﬁ&ﬁaﬁ‘l“ﬁéﬁaammﬁmﬁuwaqﬁma@mqsﬁ

\ATRslaMuABUANEN YTV TANTAISHRILIAIINNUIMURDA NS BULEYUIIILYBY

a ' cvaa o

daNaaIe nasINaTUNavestasINInuLA TN sEuNwalliduie e aiunisie

1Y NITDDNUUUBATNITHAN 1131NBDIT1IAINGN? Q’Qﬂé’mwaiﬁﬂ'rmﬁmﬁu’miaai’la’lu



2Z10LLLE6T

0% :bes / .1:0T:20 19529090 :ad3x / Tesodoxad zOOTO0E€6T8S SISHAHL-A NILW III"llll"”'lll"“""

60

seaivlaunaziilontaazirludmuiuinian udwesnnuvuniuneaniweinie) laeil

F198719N1557UTIUAILAALTLAINITIIA T

A15199 13 (198719971519 1TEDUN LA ALY DITDIIN

VeI AIUNUNIURDAIINTDU AUV IUGRB IV

)]

3
e

c

Tona 49IININWU 48979NWUY

7. N1528NUUY

7.1 msdenduvuian

nMsimsgimiunuiagneaiaietilueenuuy Tagldisiinseidenisdudu
deya Anwiteyaveslssianiagneainsusdavia fearuilen wIenansznuaINNIg
Waguwasanmaienmauniign udrdndrduaiudidny e faniimnzauiiosinly

BONLUULATARILN

7.2  N199DALUY

.
@/

JunpuniTeenuuy tesruiuideditniseanuuuludiuvessusiawasdnyuzves
Fagneads laglduwine auaudivesian 2nAuvunIuiidunasIngesineginy e
AvuarasgIukasaunuuliiantiug wieuldudnnisesnuuudavnguiiinetes

s llunTsepnuwuy



zzloliLese

=
[
(=}
3]
]
)
i
o]
0
=
0
5
©
=
0
w
o
=
o
o
I\
o]
"
o]
o]
o]
tn
v
—
~
[}
o
Q
<

:bes / LT:0T:Z0 19529090

(0574

un 4
n153tATIERdaYa

Uni 4 ﬂ’\‘ﬁLﬂ‘i’\sﬁ‘z’Iauuamaw\uﬁé’aﬂ Lflumﬁwmuma‘uaqmﬁLm’mﬁ‘ﬁayja

[
=

yEsnduiusmutuneuluunii 3 3nsduiiuanise lneawisosenuiinalesd
1. niensinuaniinumuniuresiagrenisiudsuuiaanwaiiennia

1.1. mswdsuutasanimgiionnia

1.2. Auvunuesiannedsne : mnunumuAINToy

1.3. pumumuvesiannoadns : pnsmumuiviag

o’ 3 2

2. mylwneiteyaiagneasimilulagdu

U 9

da o ]

2.1. Japneasnniidmirgludagdu
2.2. MATanazAndvivesianieaina
3. MFIATITUYDII
3.1. Janneainssunnuily
3.2. Jannaasinalszanmaan)
3.3. ’J’aqdaa‘gwﬂssmwﬁu
4. MTIATIZHAINABINTVBIEUILNA
4.1. nsdnadesveiuilaa (VOO)
4.2. MINWILUNY
5. MTIATIEUNITUABUAMAN YL
5.1. Japneainsusunmneiy
5.2. Tapneainlszanvaanl
5.3. ‘Taariaa%wﬂszmwﬁu
6. N1508NWUU
6.1. nsideniandiunu
6.2. N1IBONLUUANYUELATAMANIURA

6.3. N179DNLUY



2210421862

=
(&
c
m
'
H
=
[ea]
wn
H
wn
oyl
[e5)
[
0
s
o
[
o
o
1)
el
[a]
o]
g
o]
2]
o]
[
~
=
[
Q
<

:bes / LT:01:20 19529090

(054

62

1. meimseiauaniRcumunuresTagdentaasunlasan gl

11 mswasuulasaniwgiennie

111 nmawdsuwlasanimgionnaussifiueniaou : auandiaumidou

Nnafifdeyagamyilutisszeziaa 100 U lasfiuiaisnaissniiu 4 93¢ gaas 25
U awnsauanssuiuiuluguuvumsnsluudastisgamniiasdnsdosaznsiistiuias
anatluisiazdel wuinael 2 Wursewaniunganlunisidendnuiiosarniutaed
w.m.2568 fa 172592 Fuduouwransulnduasdvunliummuiudunniian Snvisainuanis

v v

uaingun)igianrensugniloninet asnnassiuaniaves SEA START RC laetoya

MnnsugniuwineliArgamagliginanludn 2 AldendnwiduAigungiin 44.75 Tul

Y

2586 AUAMNIMASLUL

K 92491 1 3961 2 %991 3 190 6
49

47

i SN Jw\vf“w\/ﬂ/lf\fXMﬂ,ﬁwﬂg/v“\

40 ’\./\/\“\
39 S )
’5357}@fd“§3&§~5

37

2543 2551 2559 2567 2575 2583 2592 2601 2610 2618 2626 2635 2642

by

v
s )

A 61 NIINUARIDUNN NN TIBTAIAN.A1. 2543-2642 1NNTUYATENIN UGS SEA

Y 9

START

Welddsaguvgiingananuasuiuiu Jeuihnsinduiuameamgiivasdnuiu 5
i

dusu lngldrrguuginug 44 ssriwa@eaduly eswmnduieumgiinseudn lnil

| as

PUIUIUTNAIULAA S99 AD 44-44.99 aeAwalded T91UIU 58 Ju4, 45-45.99 99AN
Wwalged H97uU 42 T, 46-06.99 eeAwadyd S31UU 31 T4, 47-47.99 sALTalTeE 1

U 29 Fu, 48-08.99 amwaga 37 20 Ju el n1sieAguugingslineuss

'
=

Winarnaunnnndnliesnngum)iigs Weavduargungianzauis wlirigungd

ANUANAZINIY Mngumpiiidesnizaniiaiuin drtuasaiuisadesiuaiuioulags

aa

AauIudengumvniliial 49 saruwalded

U

Lﬁauamﬁmswﬁqqumuamﬂmﬁa 49 9IANLBALTUE WazanNINTAUIEAD 29.7

91989INAMYIATH dRTAEAUANa NIN15AnEITee NMIAnwANauIBisguna iy



ZZL0LL1E6T

:na0ax / Tesodoxd Z0OT0E6T18S SISHHL-T ALKW

tbas / LT:01:20 19529090

ov

63

a [

2171501 URNEBA S UUSEWALYY AnendwusUSyylainssumans iU 1w
weluladnsdn msnanuy augndsnudanndeuuay fan wninerdomeluladnszaen
ndsuys Fadudguugiaiedfigefiandiay sanunsoseuiuld minaeludathuiien
gungilinnni 29.7 swnwadvaaziioinduanneilauy Audadfinvesenuaunsd

pousuls nanisadrsanigarnavisluduiianudenloatuladedug Wy daamng

[

Wuone,  isnamishaaznisUgnauliiiionsesuas Wusiu Sadlalutladuatuiiananse

(%
2/ 2/

Frwanguudle (5134, 2558) naanlamgungidwiuudadmausiwosgungd

meluuszaeuen Jelvinargumoiinianaisaiunses wilildde 19.3 swwadea (an

Y

fuswesgn  glinpusnuargungiiniglu) dalinwsialud

49 ¢

iy

Tanersnmmndy
AWH 62 nmuansAgamgl  neuen aely

AU anntauaendsneIsiunule

1.1.2 Msilpunvasanmgiennie Ussihuinvi : auautBnisnutivig
malfeuwdasnmgiemediud vy Anwandeyamenissdviufiduunldad

wfnlueueslegldteyalusfn@enlosiutiunn U u wudilul we. 2554 fuSunaniny

R < o

Wigeiige IMuidupninniigauasdfuiiuviiuuniian Jsaenndosivaunmsilawuluuni 3

Y

2/

0 4.1 Tu (2) Taunsfia v = 0.0719x - 85.646 e 1sAwInmasTouns e






ZZ10LL1€6T

—
=
g
a
[ea

'
3
T
m
wn
H
wn
5y
[e)
P
0
w
o
P
o
o
()

Hel
[a]
o]
e}
o]
0
)
[}
~
[a]
17
9]
<
o
[
o
o)
N
[V
o
P
o
()
P
o
P
~
~
»
17
Q

ov

9
a7
5
23
s
39
37

4390 2

" /") £
o y o T P,
N, P PN VO e

N

RN ‘_,.«é‘sm, A
-

P

i

ot

s

(X3 2575 2583 25

= v = = g G & e
2M¥ 65 nIuLEuLEasg RN ILasUSINUUINUABY AIUAUW.A. 2543-2642

1.2 AvunIutesidanneding : anununuseauieu
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© 1500

120G

dwiuiaanis Muueafisien 1snsivde Ardulssdnsatemanuieu (U), An

FUIUAILS Y (R) wazAinistinausau (K) legldrnramanudausuuenaiansvsen

OTTV Y8InNNseNsNAMUAUTENNUIDUVUIATBIBIATTHAZUINIFIUVENINAITUAZTTN T

N1998NLUVBIASIHDNTTOYSNENEIU WA, 2552 Anualviein1sniduuinuinnil 2,000

AR lumnn A, Tsusy anuweivia 81asye Jaderdumneiiviunisegendaiiu

nan laeAilA1018ANLTIUTBINTIDIANTLBENIMIBWINAY 30 IPRREMISINUAT wazyin

NNSAILIIALAUNSAIL

Aun159 1

AaNUsEansanemAILiou (U)
aun1s Q = UxAx AT

Q  WVUAIDIUAINS DU

3 1 v
U wiududseansnisaiewnainiseay
A UNUNUNYUUANLNISSULEILAR

AT unusmustgamiiiisuvisEninneueniunigly

lunil OTTV = Q = 30 (ANNYNTENTN)
U  AoAmiaeanisniiy
A AUl 1 asawns (WeldWeudnyaiflnsened)

AT ABAIANNANYEIRUNYT 49-29.7 = 19.3
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Q = UxAxAT

30 = Ux1x193
30 _y
19.3

U = 1.55

Y] £ 3 o "o 2 v o 1
ALY ArduUsEansanamAINLSau (U) 4AanIAU 1.55 WARBINISHUINaIUIsanem

pufou  leadeimuaannasgiudmsuasadu U uinniwihiy 1.55

duN159 2
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K
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A X
R = 2
K
po 0L
0.155
= R = 0.64
= wnumannsi 3 Tuaunisi 2
2
. Ax
i R S8~
= K
§ R = 0.1
o K
o 1
? Ll
B 1. 55 7==( ()]
3 K
g 1 (K
. LY
P 0.1
o 155x 0.1 = K
R K = 0.155
Lg s 5 t -] ¥ o ) 1 L
. AIUU ATNTTUIAINTDU (K) uAwny 0.155

wnuAiluaunisi 2

Faiu Avdumuawdeu (R) sidwwiniu 0.64

asUtoyaiennantinuvussgam)iamsniehs
Adulsravsanomaudeu (U) > 1.55
APUVNIUANNSBY (R) > 0.64
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2.2, TEANNAPN

€
€

anuasninu e ulea UNISABMAIINSDUSINYBINEIAI8IAITUSE RTTV Au

1

Fafmunlungnsznsne w.a.2552 idmuaa RTTV 1e3lsiusy @aiumeiuia 8nansynian

laitAu 10 Y9amaLuns

A x
R= —_
K
Q = UxAxAT R:_A__)E
1(K) K
10 = Ux1x193 052 = — &
0.1 -
R = 2%
29 =y 0.052
- K = 052x0.1
U = 052 gy

X
1

0.052

asUdeyaliinuaniinuvuiegumaiigausmamee
AFuUsEEEaEWwANSaUY (U) > 0.52
ANIUNIUAINSDU (R) > 1.92

ANIENIAINSIU (K) < 0.052

1.3 Anuvumiuresiannedsne : AnuvumIudviag

2
(.

ﬂ'ﬂﬂamwu‘wmeimfwhmaﬁaQ%qumaﬁﬁa@NﬁaLLasﬁvu ANALVIUIURE LR U
waitléininnisitasigideyaadfivsinadilusasmanisaidviniiieefaty naded
szznadhiug 60 Tuninumanisalflineiintuiitvhawtdiunu 2 dWeu lnsAma
weilafiisrfestumumuusaiwiuie 1nguasiRnsuhilmudenlostuauiu
ANUAIYILABNNTLAN Imaﬁm@mamﬁamuwﬂﬁﬂﬁﬁ: ﬁ'lmig]m%uﬁ'l (water absorption),
Areudunth lleeslii@usiiu (water penetration) wazAINITUILA (swelling test)
iy ernniasiaumuudvig fieyadodiniiludnuns dms s

mnmaé’uﬂ%ﬁagawuﬁaﬁﬁmmmwumuﬁwaﬁa@Lﬂuﬁuam%w%mm'lugmwu
vesiaquaazUszay Janusmeifeuasainasguininaduzuuuunisns ausinised

lesanuuuliluded 4.2 vosunii 3 wdinduiadaasizideyatiemidranuautiaiy
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nunusiedvhunduiesgiulmiiesessumsasuudasanimgiionnidlusuian lnad

TeazBuntoyanidl

A9 14 A13ATTIUIINNVTTBRAEAAITIUA N ILaRIAAMaITRAT MU USD

v
-] )
UIMNIU
J— a water absorption - water penetration 5 swelling test
N — L] ¥ il . oy 737 o U
Q= (gaduiin) (Rnswaxliftineing (M3uea)
< —
\ol ——
S 8311 N/A N/A N/A N/A N/A N/A
= Ui lefia 8la
13% - 18% e N/A N/A N/A N/A
= lavidiia
g
c -
m oguany Liigagiu 10 %
= woagmindgdloutgili  nens glavasd N/A N/A N/A N/A
o ;
e 24 Flan
0
u oo a
= - Uit leila 3la
s dguial 30% - 40% el N/A N/A N/A N/A
w lavidiia
(o]
=
o
S < 10%
b " - RM.Senthamarat N/A N/A N/A N/A
g wWunsuninAuA WA
o}
ks, M
B LA 15 %
1]
L “ . uan.57 - 2530 NIENTN
- ufianAdUNIA . N/A N/A N/A N/A
u Lhiiu 25 % gPAMNIT
a 1an.59 - 2516
<
o nounieialufiiirnag Twothousand
o , N/A N/A N/A N/A
Q TEVIN 3-5% Progress Co.,Ltd.
(%2
a »_o
- Wivse N/A N/A N/A N/A N/A N/A
o
o - Thickness Swelting a1
° yaviau . .. HNWA
o <12 % #8n878-2537 . N/A N/A Auvualaiiiu iy .
< gramNIIN 9114 va@ns
y o 0 4
~ ey 12%
o r
Q nTeREn Anfae
- N N/A N/A N/A N/A
S 10 -35 % \aaunap
o
WIT/Waaan N/A N/A N/A N/A N/A N/A
HHUABUNTA
. N/A N/A N/A N/A N/A N/A
ansagd
Tanzwviadn N/A N/A N/A N/A N/A N/A
Tanz widn N/A N/A N/A N/A N/A N/A
aafiviuy N/A N/A N/A N/A N/A N/A




2Z10L21€62

0oy :bes / LT:0T:Z0 19679090 :aD31 / Tesodoad zo0T0E618S SISAHL-T OLKW III|”I|I"”III|"”""

70

water absorption

water penetration

swelling test

fo . Fun . Ly fiun i
(ARFULN) (An1soaul¥insinu) (N15UIUA7)
wWadifudnsgadini
nizaN {Haruehansapong) = sangwat.com N/A N/A N/A N/A
0%
. liiufovas 5 nIENI
gy N/A N/A N/A N/A
18n.291-2552 anaMNTIY
- . Liiu 12% wan.876 .
Wwaidwus N/A N/A N/A N/A dsgn
2547
grdugmnnitiesas NIENTN
N/A N/A N/A N/A
10 wan.2508-2555 2AAMNTTY
Wiia migﬂimfmmquq
Ab < 3%
C.Medina N/A N/A N/A N/A
AmnUNaN
3% < Ab < 4%
g gaauiunnninfouas ATENTN
NISLUDIAULKD N/A N/A N/A N/A
10 2AAMNTIY
L\Jai'tium'mi@m%mfﬂ
r -
NISLUBINTUA (Haruehansapong) < sangwat.com N/A N/A N/A N/A
0.1%
e ¢ - 3
wWailguan1igatini irp-
x P (Haruehansapong) < .
nizainaimau cdn.multiscre N/A N/A N/A N/A
0.5%
ASTM C373 ensite.com
Wi EN 12087
NAABUATIUNUNIULDY
au nutth 28 Tuldia  Toni APakkata N/A N/A N/A N/A
o &
nmadaunAI Tyl
Januesianauiu < 2%
F] N/A N/A N/A N/A N/A N/A
¥ - b Ui has
dwnadau N/A N/A Taiviu 3% o N/A N/A
KEYhak anetilol
Din 1048
. resistance water
THAATZAWUI N/A N/A Part 5: N/A N/A
penetration = 0
1991

A5 MV NAULARIATAITUNUNIURBUING 3 uUs upALanuana1anuluniu

UszinvwesTan Jldiiduasevideyadil
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AN15QATULN (water absorption)

{ s

91NA1519N155U5udeya ArRaautinisaadudidiauwanaatuluniy

Y q

Uszinvweean uaila1 EN 12087 Aldunisuinsgiuiialaenisdridaguan 28 Ju Saduan

]
=4

nsudAuungalieisuiuAINITIAN1IaAduaURIluAT1 AIduanNUAAININTEIY

n1saaguuiliiuiesay 2

AR NE DU TUNEIY (water penetration)
Apuganlieu Iszyiluy 2 Useinndan lnelivssianianuieiaiou fian

= o -]

n1swanlimuliiiusesas 3 wagdaaiuiuAeiand mivasyineun Nuanainiseenl

q

Wity 0 Anugifeladenldriaduresisaeddn FJaviidu 1.5 laudanlviAinisyau

¥

TminuldiAusesas 1.5

ANISUINAT (swelling test)
AnsuIN Tundnuliesaniedns iy 12% auenesgu
nandusigaamnssuvie wen. 876 2547 Fulumhsruiiniete Jaldrnisuiusiilaiiv

Sauay 12

1.4 asuemiununiuresianneain
INMINUTINTeYaLarIinTzinIGsuuUasanngiiennialueuinn #aveInIs
sz lmAsanusauandinnununiulminuuizaudunisidagundasanin

piionaveslsenalvelueuiaa Junasinuvunuiiianalsiae

A13199 15 mTnanRauAinuioulas e sanNts

Fovayaiunaia ATAUNUYITU aveld
AueuRnusou U-value > 1.55 W/m2K
AuauUFnuiau R-Value > 0.64 2K/ W

AanUAnuiou K-value < 0.155 W/mK
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<2 Wosidus (%)
water absorption
AuauUAvudITUTIN L.
<15 Wasigus (%)
water penetration
RGN VIEANEHRTY L.
<12 wWasigus (%)
swelling test
M1599 16 ArTNUaIAuaITRNLITauTeIIagudIA
yetaualdunaia AIAUNUNIY iVetd
AanURnuiowdiUue U-Value > 0.52 W/m2K
AuauTREVMUSoWTUSum R-Value > 1.92 m2K/W
AuautRnusauTIUTIM K-Value < 0.052 W/mK
A1597 17 asianinaaniivuline agny
Fotoyatunaien AIAIUNUNTY Wiy
AMaNURAMULIZIUTIN »
<2 Wasigum (%)
water absorption
AnauURMULITIUTI A
<15 wWasitum (%)
water penetration
AuaUAMUdIZIUTII ce
< i Wasioum (%)

swelling test
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Y

2. nmsiaseidayaiagieaieniilulegly

9

as 1 | %4

MimIeiteyanlannnssuninteyaianneasaUssnvad visendud Guled
wazdayaiuideaingudeyainerinusiazauide inelinsiulsloyaanuamiagdu
wasfaqneadiussiavnd Faunsoudnludedesls 2 dedsil 1) deyadudrTanneadns

Ussinneifanas 2) Teyanuidy

2.1 Jagneasmidmirelutagiu
2.1.1 YeyaduAriannaasnuszianaily
nssndayanaradisununinuarunugld iliduauunnaansuenauauiineg

v97an Fawnsauanulunaugiuvidasiinnsuusifmulsunazilunaisig dail

] % o =] o
M1379% 18 G\’]'i’NLLﬂﬂ\‘l‘U’e)QaGl’J LLUiMLLaﬂ\ﬂULLNUQu

fuys UVIUAISIE sauys WILAIA2E
g 1 ns¥an 12
oHEN 2 gudu 13
e 3 TlluasTiuud 14
vdanmaunia 4 ws1ilA 15
17354 5 nsuLd e 16
e 6 nsuiteunsiin 17
Wanan 7 nsudamedmau 18
wiupaunIndniagy 8 Uy 19
lanznau/viadv 9 & 20
Wian 10 vhonedey 21

agiivilyy 11
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14
CY

NMITIUTITyaTagnaas1aUsenvaila 9 21 Ussian ;ndayaiiuan iules

[
v

ausnadwvaiumsnenuuaseniliu 2 n3n Tl amandBvuiouiagnoadeds uas

[
v

2) pauaninui Tanneas s Invanunsawanadunswleesil

AantRvuIeuvesiagnoadiamls

—' L NN ]
> J Vsl -, Faaud
oyt

1 2 3 5 5 S % 3 ) 15 N 17 13 14 510 17 18 Y ol
vanews : Benmnm whedls Anuvunmusenmdoui  Mlawan wunudoulsd
U-Value : idaszavdinemaiaiou
R-Value : AnAsUMLAIMTOU

K-Value : A1msianudou
f 966 MuununiwiauaEnSavarveInENTRvLSauTagneas e

NNMINUTINTOLANS 21 Usziaw

N wluansnswialull (1) Bgun Amuauiinuioudinunniosas 100, (3) 9y

A depuaninuseudmunmiogay 50 A1 U-Value Sawag 11.11 A1 R-Value S8

a S P LR &

¥ 33.33 Uawen K-Value Souae 5.55, (5) R34 dmaneuiivuoulwunwiovay 22.22,
(6) lWhiley dernuauiPvusoudmunniosay 1 9 A1 U-Value Soway 23.07 uazen R-

a a1 ey [

Value ozag 23.07, (7) wanadn fenuauiinuioudwunimiosas 11.11, (8) wHu
AouN3ndI3U TrnAmuautRnuSoudwaunniosas 11.11 a1 U-Value $ovaz 55.55 A1 R-
Value So8ay 22.22 LazA1 K-Value Sovay 111 (9) lavienaw/wviady dranaudinuioy

Bemunwiaeay 7.14 A1 R-Value $opay 7.14 uage K-Value Souay 7.14, (11) aglifley
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wanain denuautinuudnunnsegas 75, (8) LLﬁJUﬂam?mﬁﬁagU fimnisaaduni

o A =

foway 55.55  10) wan dramaudfivudndiauniwiesas 20, (11) egivley fd1nuaudd

U

a

vudeAns  Vsegar 100 ensaadutiievar 330 (12) nszan dAamaudinudni

Qs a

A wesas 100 mmsgaduthiesas 20, (13) Ui ifauaudinudidenunwiosay
20 fmsgadutifenaz 40, (1) et fimnmautinuiidaunimiosas 46.15 M1
nwaqm%mﬁw%’aaaz 38.46 Finsllueslitnduiesay 1538, (15) lwsniia ﬁﬁhqmauﬁ’awuﬁw
Benmnmdesar 50 Anspadininieray 50, (18) nswilomeimau fensgafiindovas
16.66, (19) auru fiamaniivuiideunmiosay 57.14 mma@m%uﬁﬁaaas 14.28, (20)

d fimauaudivui@nunmsagay 50 wag (21) mauaudinudiinunimiesar 90
AR TRvuivesianioadiawids wuduIuL AAVYesENA 14 USElanuanan
ANUNUYNUUNTIRNIN 13 USLAV Uanian15anduin was 1 Usstnnuansainisldeesl

ey

2.1.2 ToyaduAianneasnssnugsen
nssndoyanazasiunuaLasLEunll v dliuAuana1ansuenamasdFs 199
vae7dn Feaunsananuuununiivialaeiinnsisusihmulsunasailunisng dsil

71357199 19 a1sanideyaniulsinandlulaugd

AU LNUAIAIE AkUs LVUAIAIE
R =
AIELUDIAULNN 1 N9230 7
N3zLloIAaUNS A 2 131234 8
nszLnafiniug 3 e 9
nsziinalviuas 4 Taviz/van 10
nszLdaagsila 5 U 11
WANAFN 6

NNITIUTINToYATANNAI U TELAYUAIAT W 11 Useinw Faarunsnadranuau
n1s1wuNa iy 2 nsmiseil 1) puantfvuseuianneasimam way 2) Auautivy

) ! v v I v &
unianneastmani lavaunsanansdunsvlansi
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A 68 AnukuNiuuansieuarvesraanURvuseuvesiannoadmdan

N JQQLLaﬂa?ﬁwﬁﬂﬁialﬂﬁ (2) nagiosfiuunsde Wain AR A ELUR YL S DU R N
Yaeay 40, () nsudaslnives wanseanauUAnuiowdnuamiasaz 50, (5) nsuido
w1lA uansrguantRnuiouBunwiesar o (6) wanadin uwansamuantRvuiey
Benaunnioay 66.66, (7) N5¥an wanaAuauURvUIouBIAMNIwIaEay 25, (8) 1a39
wan A AantRvuSeudinuwiaay 50, (9) Wifley uwansminnaudRvuioudinunn
fowuay 100 uazdlen K-Value Souaz 14.28, (10) lavg/inan wansiiamantAnusouds
AMAMSRY 1 27.27, (11) AUl WansARaal  IMuSoulisunwsaeay 37.5 861 K-Value
$ovay 50 uaze1 R-Value So8ay 31

ARuaITRvUSauveTaRNeas1e wulldnwiudua 9 UsenvuansnaniRnuiau

ALAIW LERSAT K-Value 2 Uty uaguanam R-Value fies 1 Ussaw

213  deyaduiTanneainelssoniu

MsTudayauaras sununnuasununl Flidiuanuuansnisuanauan iR

voeian Fenunsouansduunugiuvalaedons  wusdismususiagsilunnsi dad



2Zl0LLLE6T

0% :baos / LT:0T:20 19529090 :ADDI / Tesodoxd zo0TONEET8S SISIHL-T QLW Hl"m"“"““l““"

78

A15199 20 AnseanayanIwUIILandluLEud

fakus WYILATAIE fnus UNUATI Y
ApunInd3a3Y 1 nsuidinanng 7
142354 2 w3ia 8
Wiursna 3 nsuiipmodaay 9
FER7ISLY 4 J39TUUF 10
wanahn 5 AU 11
nsuidonndau/dutn 6

NMITIVTINToYaTanneas 1 UTsavwY N1 11 Yszan dedunsoadiaadunis

enunasenilu 2 N5l 1) AuaudRnuseuiagneasiiu way 2) aauaudRnuian

s

noasawu I arunsauanaunsiwlasi
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AuasURMwesiagneasaiy

RECHIWIEY cater aleorang: edTel per et ation syeelir ¢ test
NERTRII PR IS (LR R AR SRR (GREIIF ST

132

&)

52

25

o — — — — — = —
1 2 3 4 5 4 g 8 9 10 17

[%
Qe @

AW 69 Mnusugiinviauansieeasee  audivudiiagnoasieiy

9 rupfinessendwialud (3) Wndng uansenamauivuhiBmunmosay 25,
(@ lhflpy wansdqaantinuindeunindovny 3529 uavkansanisgadanihSevay
11.76, (5) watgsn memﬂmamﬁ’amﬁwL%aﬂmmw%asa: 20, (6) NSzLDoRuwIT B
nsndosdunden LLammﬂmamﬁamﬁwL%aﬂmmw%"asas 28.57 LLasLLammm'ﬁ@@%mﬁw
Soway 14.28, (7) nsuilosens LLammﬂmamﬁ’awwfwL%aﬂmmw%sas 42.86, (8) \w313lA
wansennas TAvuBenmunwiosas 14.28 uasuansenmsgeaiieser 4, (9) nandes
wasmau uansenan B dmunwioas 12 uansmsgeiuthsouay 42.86, (10)
A IIHYIA memﬂmmﬁ'ﬁmﬁwL%aﬂmmw%asa: 25%

Frpuantinuvostantoadne wulidiudud 8 UseonuanseaasiAnunids
AL uansELanIAMIgATInh 4 Usson ua  UBuefiuansenniseesllinuuay

ANNISNAGDUNISUINA ARSI LT U
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Thaills 1wy 235 Midouazandedvisnsuninddumygn 74 dodvs Taeuvady 3
ngw T 1. nauiiiieafumesde senuuutannead  immmumusiooimedeunazi
vha $1uau 54 e 2. naudildevnifefunisesniuuanily $1ua 116 ©1u 3. nguiils
Auuztn wuMaAafunswan aaﬂLLUU'“;’aQriaa%Hw%aL?’i&J:]r“fumwumm%amazﬁwim

Funu 139 91 A meruginnausalul
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AN 70 AmuEUTINANLE  dRdiuusfeUITnnaide

Mnksund NuATeUsTLAMLURTuLIsNsRNLUUYE ands Tan it osiumny
arufou vuih fdwauinndige Tneflsesaunder evssianiagily A Thguszasd
Foansimugan At ugldfndastuamudouniovut uarauifuussnniag
fvuteu vuihlaonss fiftsdosay 17 levanaud®i anduuwimanisesnuuyaniile
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wuniluviskansdayanuIfeanguteyaiverdnus (Thaills)

Tacre A Trprwaitinat WL TR

DR Tt Fefun i vaden was

25

23

2 3 4 ) € 7 8 9 w1 2 i3 14 12 6 7 '8 19 20 2. 22 25 24 2%

Y
o

AN T awuNunAuvialansdeyanuldy 910 Thaills

N D wansarsaralull (2) Sguegy SowideiinedesiuTanneaimdilaense

<3 1

dd 2/ v ¥/

Spway 27.8 MUl NgI9a U] a aaiwmlﬂmaaaw 25 hAYRUINIS BEAY 27.58, (3)

v 1 b2 ded 8/

2gUIALUN ?ﬁmu'ﬁ%’aﬁLﬁ&n‘ﬁaaﬁ’mamnaaswwﬁ’aimma Souay 5 Aduiiieveiuian

9

=3 =

Aeateluiifosas 3.12 wavnuImnedevay 21.37, (4) Udaneaunis Seudseiifedetu

o aw o a v (%

Tagneawlilaensedovay 22.5 Afeinete uianneaiemlulifovar 10.93 uay

% Y 1

WuISSeear 6.1, (5) WWa3e A feineweaiuianneaiandelaensssasay 5 MuAe9

q

v W 8

Weatestuagneasrwiluiidesay 6.2 kazkuinielesay 6.87, (6) liiey T9Aded

[
Y | a a 2 Y ' 13

WNeaanuTannaadieudslaensadasay 7.5 Muideiietesiuiaaneas1einluisesay

q 9

4.68 WAzhUINNeTBEa 1.52, (7) wanadn J91uidefisitesiuianfeaswdalaessdoy

Ay 2.5 U &mmmmaa”u”a Aeadrehluii¥esay 4.68 wazuuivnoyay 0.76, (8) WAy

POUNINASAY ﬁmm'«awm&mJaaﬂmamﬁaaswﬂmmasaam 10 9Adpiifesdosiuias

Aead1eluiifesar 17.18 uazuuinsiesay 12, (10) AN mmw&mmm*ﬁaaﬁui’am

9

roaanlui¥esay 1.56 wazuumsiosay 152, 1) ogfiilen Snuddefiuuzuuimsios

Ay 1.52, (12) n3gan daideiientesiutanieat laweseiosar 10 9 SouioTosiu

LY =

anneaienlufifoay 7.81 uazuuimsdonay 8.39, (13) Budu TeAdeiiisidesiu

aJe

14 < LY

fanneaiiwdlnenieiosar 7.5 uATeAndos Sanroatreinluifosar 4.68 uay

WwIMesaEag 3.05, (14) lweiduus Tnwldeifeitesivianneadimdilaenseiosas
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Y 14 LY %) 1

9.37 NuITEAnevasiuTaanead 19w lUilsoeay 2.12 wazkuleiauay 3.05, (15) w313

A

a awv o [ ' | 4 o

fndeiifendesiuiagneadiwililaensedosay 2.5 NuiTefiutesiviagneasawinly

9

[ [
<A a o v Qs v U

f5ear 9.73, (16) nszilodun nwideiie Jesfulanneaiwmdalaenseiosay 3.2

WATLUINIS oAy 0.75, (17) nseulaawnsfis $91u3definuruuinieiosasy 0.76, (18)

A

nszibeamednau onwideiifetestuianneaiiwlalaenselovay 1.56, (19) auiu &

o

nAeiewesiuianeaiwmildaenssiosay 17.5 nuldeiiferteaiviannsasemly

T5p8ay 1.56 warkUINIISoUAY 8.39, (20) & H9UdewurwLINIsSaray 1.52, (21) W8N

LY @ ar

wieu dnideiifividesiuiagneaimdslaensedeeay 1.56, (22) Au Tnuideffiedes

[ |

uId

[
LY awv ad 2/ v '

pawttlagnssdosny 2.5 MmApRetosiuTanneaswiluiSesas 1.56, (23)

e

)
= o ¥ @

nudeRRgtesiuianneadiwd aum: puay 2.5 uazuuInieiesay 2.29, (24)

3oy =2

ylgl

e

' '
= age o [y ! 2 % = 2 o
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ANUNUNUF DUIVIIY

ANMUIUMIUR DUV 9 ndeyaluunyl 2 Taanideaaniafiaaiudswetiosiian

N w

Adanuszinndgueny AsunIa IWesTiuud iusssuvifuaznszilionasnia aeuuia

denldamnuandanuvuniuresianfingn lagldnisnnmssivnudeyaiiiieliuaiig

o
s tY =

nunusiedwiag lute 1.3 vesuni 4 Feiaquisuaziuazldrianumuniudeaiu lag

W@enlyAIAMIMUNIUIININATFILLEEUITeNGWIan TszAuaunUNIULA

ANIUNUNIUAITEAY Ao Janiilirnisgeduiniesniniesay 0.5 Aniseeuliniiu

9

Wosninfesar 1.5 warAINITAdaUNITUINMAIAITHBENITREAY 6 (A1TIANINIATEIU

Wuviiasing : uen.876-2547)



2Z10LL1E6T

ov :bes / L1:0T:20 19529090 :aoex / Tesodoxd z00TOE€618S SISHHL-I OCW |"||I|I""|I|IIIII

87

1 =

ANUNUMNIUIZRUNANS Taqifidnsgadudiegseninedesas 0.5 fia 2 Ansuedlyt

1

v
] [ I

WenuAseysenineiosar 1.5 fa 3 dwurmsvaasunsuinsiegsevinedeuay 6 fie 12
AU sEunasd il siedrhuinasimavuueesnuided Yuusdnseon
Thikumsegiseduamumumugs dwiuanunumusssunasarfiotudufissdine
poufulfivindy

ArULIERU Ae Yanfidanmagadutiannnindesay 2 Anispexliiud

11INNI5eEaY 3 AVSUAINISYAABUNISUINFININMINSBYAY 12

v
=]

@599 24 PNITTAUANUVUMUF Y WIINTD I TARHTIuAT Y

SEFUAIAMUNIY FM3gedti Amseenliising - mnrmessunsuai
AMUNUMIUE <05% <15% <6 %

AIUNUNIUNG 05-2% 15-3% 6-12%
AAMUYIILEN >2% >3% >12 %
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An91eN 25 (1) nedeyaianneadawiaidannumimulusgiuge

U

nusau M
oyl o o
& voan water absorption  water penetration swelling test
U>13 R>0.77 K<O0.13
<0.5% <15% <6 %
1 fgnawn 0.156 1.5 0.089 0.3 N/A /A

2 e 1.854 0539 ik s N/A N
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nudau UL
ﬁﬁ - o
#u voaan water absorption  water penetration swelling test
U>13 R>0.77 K<0.13
<05% <15% <6 %
UEUABUNTA
3 "hﬁqﬁﬂ 0.88 1.14 0.175 13 N/A 0.2
4 B 0191 5592  0.027 <2 N/A
5 wweiBamd 1854 0539 0.083 30 <5 .
6 U 0.025 2.679 B 0.00015 N/A
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o .
fu yoIas) U R K water absorption  water penetration  swelling test
1.3-1.55 0.64-0.77 0.13-0.155 0.5-2% 1.5-3% 6-12 %

1 Bguiaun 0.98 1.5 0.13 30 N/A e
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Y v o

Faguisdruiu 3 9liaen 21 Anludosas 14.28 wlafiflanumuyiusoruiouway

ywhuegluseAuanunans lnediranuvuiousgluseiuilifies 1 9lia Andudosay 4.76

al o ot a I o - q'q 1 1 .ol ] [y
kazdnN 2 Yus Fernlusoray 9.52 ﬂﬂ?ﬂﬁ]‘ﬂuﬂﬁﬂ’JWEJ%U‘WWUGIEJUTWJNBQ‘L‘Uﬁsﬂ‘UﬂaN



zTI0LL21E62

:bas / LT:0T°C0 19529090 :ad2x / tesodoxd z00T0E€6T8S SISHHL-H NLKW I""IIIII"'.'II"I

ov

89

aa YK

An919h 27 (3) mweyaiagneadanlsiifidnarumuniulusgsiuen

nusou nuh
f1fu Yo an) U R K water water swelling
absorption penetration test
<155 <064 >0.155 > 2% > 39 > 12 %
1 f5v12 0.75 - A < 18 N s
2 Bgunny g Fo. 4 A < 18 A [n
3 1 gy 0.98 1.5 0.13 30 it NE
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9 InweiFud 1854 0.1 0.083 30 <5 o4
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4. MTAATIRNANNABINITTBINUT LA
4.1 nsdrsudseeuilan

=

n1sAszRdayainuuuasuaty lutuusnillesivsiudeyaudnienldisnisdn

P v v w
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5 | msfindsivudles ssdisenseauninsgulv %

AINUNIUY T tuny wilinuilanduds

Y .
= =

wilsithslviniseaniuutiud1mth luan Sauan

v v

Touwtlsineiiiuguassalunisesnuuy

v
a

6 | Bevaguimuvnuleivin Mldunsiduniadontv X

guslaaiimaienuiniu
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FIRADUNUAINOUNIINDANDAAN ST
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5.1.1 Audnwazvesiannoainaussiava

AudnvurAvIzauiaTRanves TaantiinuluiuauunuRenI Loy Ae
nifarasnuaudauldlussiunans Asmsnuldlutnadisdulszansdromannudeu (U-
Value) aglusgning 1.3 84 1.55 daffen131awns-aaiu (W/m’K) msuviuaauiou (R-
Value) 0.64 69 0.77 1319 UAT-1AaI U8 ind (M2K/W) wazain1suianiussy (K-Value)

LY 5 1 o L%

0.13 4 0.155 Jaddoiuns-laaiu (W/mkK) a1nlenadiwudiulng Taaudaidadedugd
Rertesfiannsndisangamgiilutuld Tnslifesdudemdsuuazvingins 15u n1s
Janrsruldluuitiadiu Wudu (Thomas, 2017)

Tuduresnuyuyuded vy Aadnvuefimnzauiinswamuie amnuvuure
dwiiluszdugs s‘z’iammmwumuﬁaﬁhmi@m%uﬁwFmﬁaamﬁ%aaaz 0.5 An1sonlsii
HIuATURENINTRLAY 1.5 LavAIN1INAGBUNITUINAIAITUBENTIIToas 6 d1uiuATy
yunuset vkt Aedufidesiulletunnudemslaoass fiunisiifagiiiiussansnm
ansounusevldrannsatisanmmdemeiioaintu (Aaron, 2017) uavms
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TAENAIAIIUNUNIUNAISAAUINMLIZENAD AdUUSEANIIUMAIINSBUY (U-Value) A19
11NN 0.43 TRRRaRIS1NUAT-1AadIUN (W/mZK) ArdiuniuAnusay (R-Value) A15u1nnIn
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6.1.2. Japnoasialszianudam
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(2) vun

wannserans (Ergonomics) °umm‘uaﬁmqﬁmmﬁuﬁuﬁ'ﬁuﬁmﬁn AIVATUNIATFIU
9AAIMNII

2.1) ML

TassnanUasvesdees Amminsngeaningasdosdivuingnnianunieiilvg
dntioy Aedsmmeniilvdie 16 Tvde 40.6 wufns AIIMEIIv89TAg0zag TUY 29
Uszaad 50-70 19ufiung NITgI Non. N1uAlie3 60 (wudiuns

2.2) ANUNTA

limsifuannisiaurutiuas lneftiaglivatimaseuivlususen fe lunasiiy
91.4 (uIunT

2.3) ANUUUY
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(3) uwmiln
wannsemans (ergonomics) MITudaves Ingiuediuzunss sesdiaalvde e
- H o o A v H v o vy o = = v YV oo
wIsruaLazvtiniiaunsasn fels Wnedwiinfigyieenle hirsiu 55 Alaniy guda

25 flansu FsldrnadsvesduiiRnunanavguavee laaminaa 40 Alansy

(4) WuR?
1) vanvesusideaniu sy
ANUFUTUSTRMTIAAAUIng viavdnuesudaaniu (Friction) audRvesusaden

@

yufe usadeamuaziiiuinuietastuegfudnunsuesinduta fdutaveuvioususy
flusadoaniannnifadeuiy nefusadeamsesbifuegiumuaesiui nasanuse
@onnrugiursavinlalasnisi liiudadey du winnsifinadentsviauazen ns
IMgveInTIvanyIn

2) VaNaNN1IVRIUNGHLIA

nauinduusimaniiieanadn uasgndalidunduusivdnliivdanils aunso
avviounasinwld Wulaituuasuiuiuiainduusininanseszouldauasinidu

suey
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a

(5) AMUNUNUABAMINGUUNTE (AUNUNIY : TTAUNAN)

v Y

v

1) AduUszananisonamalanusou (U-Value)

Qs

vanvadlav Waties dnsnnisdremanuieundsiunuiuiuaziag (Aaaudanis
iwiANuSoureIaniug)

auvannisiugu Jadenlinadenisaremaiuseufie amuvuweing, Yuiunud

2/
Y

VaNALlUNIENEW, ATULANANYBIRUNYITRES NI WarUSununsiAdeuveteInA o

Nufinvesing vinn1sfuI AIAIINENYTEINGag Tz I 1.3-1.55 W/m?K (idlainguun
10 (9uAN3)
2) AAunIuAuTau (R-Value)

VANMTAUFIUTRIAWIUNIUATINTOU AsuUsRURINAI LIS ATdUUsEENE 19U

AuTaU (U-Value) ANAINAINNIUAIINTOUDE 52119 0.64-0.77 m2KW (il inguun
10 LYURALUANT)
3) ATNN5UIANUNS DU (K-Value)

VIANNNSURANA 98 N1IO18WMAINTEU N3WSIE Nsuinaarulunsznuiuing dw

P v

wili¥sfiazgnasvieu drunilazgnaandul? lnendsuanudeuningiuidmisaeesntiy

) =

wBend1 mnudeudnne wunsiwdwuanuieuninade ingitlwingliaamnliagaliuvse

9 Y

A9 ualidiudeusu Badinansnimuvuiituein anuvuisiulinuisfanistinaudeuls

W ANI5IAINTEUAITIETEN TN 0.13-0.155 W/mK (1l dnguur 10 iwuiins)

(6) AMUNUNIUADUT (AIUNUNIY : izéi'uqa)

1) Ansaadudi (water absorption)

2/
<

vannQuiin1Tivavenisd nislnavesvaiiuingluegiviuiauassusisvena

Y U

AnuniaveIvasvaInduety (undfoln) wazsnstdiuvesiesing NANMABAINIINATLYD
UNNaNUAIN1SRUTAUINIY  WURY BWaZAIINRUILLY lnuAnIsgaduunaslagniimse
wnusaeaz 0.5

2) An1seeuliu ety (water penetration)

2/
=

wannguutan1sivavesnns@ nislvavesvaiuingiusdivauinuazgusnsvenna
ANUULAVDIVDINAINTUNIULALINTIEIUVDIDIIN NaIRAINISEoNIIE LTI Na s UAn
n1Igeduilaz Uiy wazAuvuIwuy aInrseanliuInunIsdaenTmsaiinuiesas

1.5
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3) AIN15UILA7 (swelling test)

n1suINmn Aeanneninglinisavauvesvesvadluiilate Milan1suiniiazluey

2/ ]
o o/

Audinandulevesing Auindudadudl gamnivazdiuingniu AnIsvindInIsdas

9

nN1IMsaINY 6

(7) AuRUILUY

1) Mé’ﬂmwaqmmmqmﬁﬁau (Thermal Capacity)

Aonwguasmiuieu mnunnuieutuegiuinauasauanifivesinquaazyia oy
JAmAnuuituvnAumaneUsuins nlganuruILLugSIveInUNIANIAWUIIEULNDA

fl
ot <

AuVLILLLLINAznAuTauldinnau AsunImaluAingiiinesenreyluingfiv
oImAReauIuALTous1miiseulmudeurilaon deanagidsiEnasouiu
drunay agumaniussthaudeuldd 1wy Tavs Gu veswns egfidiow Dusy

2) UANNITAUNIULIIBA TaeUay Uania

AEIULLTHa UM Tnaunsguilifinamuseusaduresingas
TdAmisusadauazAnmuvuuiuvesiiegising dadeslssiunsaliugied 9.806 Sasu
TavAmnumunuuivsnsanfe Ara 2 unuuieszuias 410-500 Alansu/gnuan
was(naunislveu) uazaranuvuuulderudssana 550-600 Alansu/anuiAfiuns
A1suusssalitasndt 50 Alansu/mrsraeudians muyiasgusalul wen.1505-2541 ;
Fudrumeuninauuuiiveseinia-auleth uas DIN 4165-1986 : Autoclaved Aerated

Concrete Blocks and Flat Elements (German Standard)

(8) amsn1snulw
p9AUsENaUYINSIAAlYAD 0NTLaY, WaLnde uwaranusou laedisnisAni9asnis
Walwindundeudenisnalomds wisldiagibifalwvisfalwlaen lauainsvulriing

Tuvasnaameimnuaiunsonulwls 1,100 asanuvaides w4 ¥alus

(9) dn31n13AULEES

nonsnaalauag (Snell's law)

Foainannsduaniiou Faiinamnainanud luilmiaduineidosieandey v
WiAamssnuaados anruiesdudssdadulunungneinmesauad nstudos

Y

uagnué’mwL%’J‘uauﬁaﬂwam%a FutaulganuAIFuUsEaNTALLTLTILASAIAIIY

21
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WLy 9ns1i5mendsasiinduniuanundinssvesiaguazanaiioninunuiniy

Windu Tauatnistudssniwulufe 9ns1n150UEes ( STC Rating ) 43 tadiua

(10) Ingau
d a s A as = v » d! e w
Fanaouninuialuiansalsuildsuingivlivainvaty diuvilaninvarsanuidy
s v as a 3/ a §Nooa v a & [ a [ 3 <
avuayulildianumasly 09 wefuiiu unau Auszneunseilamdsmngsida Wusu 1y

arunanluni1seanAuNINLIaLUN

Twasdaua

(1) 3Unss

dwmdsy Tagimnzudniadunds Suuuseneudefiussuny Wudunuasnsons
wuuAuld sUnsedimdsndugunssfiainnsannsdousulalasusedinszaigasuiaiuisa
nIEILTIIUTIIAS unﬁwaﬁaqmmimmur’fumnﬁqm dwiuTaglriuesfiannsoliae
IHuazanmnsodaiielildvundidenisld aunsnuiuluamdsuaany Amdeniiuin vie

ANALUANLINT LY

(2) vun

Fanlwuoswudlisimsgiudmuedidaou uiawisaldamnismageuniadeinue
futaniindiAesld

2.1) AuEN

TasgnanUaneuesdsves A ngeEningasdesiisuingnninnuniieilua
Gntioy Anaduaueniiludia 16 duie 40.6 wwulluns A2IE19909TRguYzIAE
1200,1800 U@z 2400 daduns muvdn uen.878-2532 uduliidndiumue : Aumuuiugs

2.2) AN

lipasiiuannisdansutuas lneditmgliuadenisuendiesnie luaasiiy 91.4
LuAnT WazauIanIIun I1eiuziAe 600,900 uaz 1200 Hadias Aaman 1an 878-
2532 uduliisagiuug : AUNUILLUES

2.3) AU

asmuTludnuagnsusuisnzanlinasiiy 4.5 i1 wie 11.5 lwudiams wnsgu

19n.878-2532 nvualvuiluleendt 6 daaunsduly
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(3) dwtin
WANNISEAIEAS (ergonomics) N133uAsLe Tngluegiugunss sesdigalntn 11z

VIaUuIALazUMUNTaNNsaeNn dola A1lvAIsiiuwvinAe 40 Alansu

(4) Wuin
n1sanusudeanivanrsavirlalagnsvirliwudusey 8y vinnsiiinananisvin
AMUALDIA NISINITVBIASIVANUTN WURINTYUAA U TUNUAAGUUIIRENTI4150

ghipuldauaziniduszidey vunefilanazaunsnazviouninuseulen

(5) ANUNUNIUABAUGUUNTIEA

1) Ardudszansnisatewaiusau (U-Value)

AR5 ENEFDININNTINZOVIY 1.3-1.55 W/mZK

2) AIRIUNIUAINS DU (R-Value)

AR IUNIUAIISOUNINATINIDNIAY 0.64-0.77 m2K/W
3) AIN15UIANUNS U (K-Value)

AINI5YIAIINTIUAISURENTNUYINY 0.13-0.155 W/mK

iad2x / Tesodoad Z0OT0€6T8S SISAHL-I NLW

(6) AU TUFBTH

1) Fi’m’liam%mfﬂ (water absorption)
NnNFieTsiielRTanaunsonusothviaule
An1sgadudidosndmsamiiusosas 0.5
2) mnsweuliiray (water penetration)

ANIsEau U IUAIsUBEN IS YU BERY 1.5

:bas / LT1:0T:20 19529090

ov

3) ATN1TUILA7 (swelling test)

AINITUINAIAITUBENTINSVIINY 6

(7) AR LY

AUUILUUATL 1BN.878-2532 AaAdus 1100 69 1300 Nladagnuraniuas
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(8) ams1n1snulw

wulwld 1,100 asanvatded Wiy 4 92l

(9) dmsINITNULEE

amsIN150UIEeS ( STC Rating ) 43 iadiua

(10) Ingdu
andmiunils Wues@uud dmAdevainvarenaduayulvladulenamnsanls
Tunosdunndudiunay 1wy wauduloanusninuasiduloUrdy Famdwinanuidenuin

as

Tansanandardudszansnisiiaiuoum

6.2.2. Janneairausinvviain
funuriavestagroaiUssnvvdinife nsndedwiveidung Jefiswenduanes
Aruau TR
(1) gunsq
dmSusunssnesiaguaann dmdsufegunseiimnzan WesnnTanlvua fdumsdi
Hudmaey eneaiudiasagunsedimasuasinlifanudasuruuuuivaiin fvesgiation

niianuEuNsEUBIgUnTdY Wugunsvinidnduaumisuviedmvas

(2) vun

muwmnssLﬁaalugULLuunizLﬁaqaau MUNINTFIU UoN.1407-2540 seuiieslvivuin
Hulunuiiszyuuaain aamndeulsiiiu 10 Tadwas wasmuvdnnisenans

2.1) AUY

TngonainUangvesdses Ammmengsgaingazdosdvune nianunieilua
ntioy Anaduauenvilvane 16 Svde 40.6 iwufiums AIMY1IY09IngazaE luY 9
Uszuad 50-70 (vumuns

2.2) ANUNTN

limaiAurnnsdawiutiuas ldpasiiy 91.4 wuiums

2.3) AMUUW

mumnludnvasmsvduiivnzaulasawmurlidasndy 4 dadiuns au

Um3gUNBN.1407-2540



m

(3) dwiln
Tannszioalvivesdwualuiinsimusaiuiasgiudmin uaainudnnisernansls

AITuUNAY 40 Alansu

(4) WuR"
nsanusiudeaniuarnrsovirlalagn1svirliwuiusey 8y vann1siinanon1svin

ANNALDIA NISNIEVRIATIVANUTN WURINVUUASAUTUNUA AR UUIAENT 1150

ZZLOLLLIE6T

shouldauazvinitiuszidey wnotsianavaisoasvieunnueulss

(5) ANUNUNTUARDAMUGUNNIFY (ATUNUNIU : T2AUGI)

1) a@uuseansnisanewmaiiuiou (U-Value)

AIAIIUFUTZENERDIUINNTINEIIINY 0.43 W/mZK

2) AR unIuUAIILSau (R-Value)

AIAINUSIUNIUAIINEDUNINNTINIDIIAY 2.32 m2K/W
3) AIN15UNIAN5U (K-Value)

AINI5UIAIN5UAITHDENTINYIINY 0.043 W/mK

=
()
<
3]
1
;_]
s}
&3]
0
H
[0s]
[5,]
[e9]
e
)
w
o
-
o
o
()
o]
R
o}
o]
O
1]
U]
—
~
R
o]
(9]
<

(6) AMUNUILUY

AMUILUAINE 1100 09 1300 AlanagnuiAriues

(7) MIYUVBINITYWaIAT

PNNITANSITOYAIMITENUT FI37150U5U3A 19998 RIS 7-35 89A7

:bas / L1:0T:20 19529090

a

(8) MmaHv

9

(0574

NNUITunseilsnaliiuesdwunnaidulausgoas TreasuanuLdassasuliun

[
Qs s

Jaansviles uenanidaiifannanuidelvivesBuuainauduleanueniuaziduly

Unaundaduussansnisuininusoud
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6.2.3. Tannoainausvinvnu
@ = @ ] 2 & o v o -~ et ¢ & o =
fuwnurtiavesianneadaussnvinude lifisuwielwiuesdiuun Jailssazidan
AauauUFnil
(1) gunsq
3 LY s & o = & o P o [ o o Vs
dmiugunsvesiagiu AmvdeuRegunsainzaunan esanilugunsanvinlian

wharuruwuuAUaiv n1sneadansalivldanuruinvesiunnenisy

(2) vum

Fanlnvosduudlithinasgrudmusiidanu udansalddnmeseuniadeivun
futanilndiAsald

2.1) Auen

TassnanUansuesdeves Ameauemgeaningazsesiiuuineniniianuniieilng
nties Aadeaueniilvaie 16 daie 40.6 lwuRlnT ATWEIIYRITgTULz RS
1200,1800 taz 2400 Jadiuns Auvdn 1an.878-2532 Ukuliigagiuus : AunuIlLugs

2.2) AU

liasiAuninnsBauruiiuas Tneiimgliuatinisuesilennde luadsiiy 91.4
(PURIAT WazvnA27NTITMYEAS 600,900 Uaz 1200 Aadiuns MLn won.87s-
2532 usuldlgndiuneg : Anunuiugs

2.3) AMUUN

aastuludnuaznsvduivmnganlinasiiy 4.5 92 wSe 11.5 wudtuns

UNIPIUNBN.878-2532 mvua livualuiagnd 6 dadwnsduly

(3) Unun

nannsem1ans (ergonomics) NM3TUAEY TngTuediuzunss desiynlnin inz

u u

=

WsoUIALALUIMNNTIaNNs0eN aole ArluAITAvvnAa 40 Alansu

(4) WuR"
nasanusadsaniuaiuisavialalagnisvialiwudusegy 84 nann1siiinasnanisvin
ANUEATDIN NISNIZVDIRTIVENUTN WYRINTUALSUTUNUR AR UULIENE 1850

sauldauasiniluszidey wnefvianizauisoasisunnuioulad
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(5) ARMuNUYNUABL (AIIMUNIY : TTAUGY)

1) Fhm'iﬂm%uﬁ? (water absorption)

MR iiRelTagasnsaviusevvisls
AInsgaduiriosnimiaiiuiosas 0.5

2) phnnsteulsisiu (water penetration)
Amsven s um Tl miemiiuieras 1.5
3) AINTTUIUGA (swelling test)

AINISUINAIAITUBYNTINIDNINY 6

(6) AIUNUILLU

ANNVUILLUUANY WBN.878-2532 Aamus 1100 89 1300 AladagnuiArisas

(7) amsinsnulw

wulwls 1,100 asanvaidva ury 4 92luq

(8) IR

9

2
ar s M

Fandmiviulniveiduusvislivisy aunsalddunaunduloviodiu 1wy nauduly
NnugwInuaziduledy Fmaminmiddewuinianiinaniadudszdnsnisianuiou

20!

6.3 M15BBNLUY

ideilinmddysunauniudeanudeunasivig Fufuadonoenuuutan
neasUszam wils esnduTaniidesiuiionnrmumuniuderufounasi lnei
TasBundail

AUANYUETDIIAANTY : ABUNIALIAIUT 2 JULUY
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ganinsiudes Janfudsreglunnsigruan Mildnnnth 43 indiua STC Rating/ dB
U-value 13-155 W/mZK
AIUNUNI :
, 2 R-value 0.64 - 0.77 2
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suluu 1

MW 78 nENIATeTaRABUNIAINALNFULUUTN 1

WUUN 1.1

» 20 cm.

front side

Mwi 79 nwwdauvuinvesianaeunInuIalUIFULULN 1.1

2
Wuun 1.2
60 cm. 10 cm.
¢ % i
5 ) 3
¥ i
H k]
H i
i H
i 1
plan : :
: 20 cm.
front side

AW 80 ﬂ’]WLLUaUﬂJUWWUa\‘l"jﬁC’]ﬂ’e]Uﬂ%G]JJ’JﬁL‘U"IEULL‘U‘Uﬁ 1.2
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wuun 1.3
10 cm.
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* 30 cm.
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H EH
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. H -
H
: :
¥ N
t ;
¥ N
; :
30 em. 3 P30 em.
: i
i
;
;
EHl
front side
30 cm. :
plan

A 81 mmudauvuinvediagaaunInuIauIgULULn 1.3

sULUUT 2

NN 82 MwanuiidvesTanaeunInulaluIgULuLn 2
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WUUN 2.1

20 cm. 20 cm. 20 cm.

20 cm.

20cm.; 10 cm. |

front side plan

ANA 83 NmuUauvesTanABUNIAIAUFULIUT 2.1

WUUT 2.2

40 cm.

)
:
H
i
.
i 20 cm.
13
]
]
3

20 cm.

side

" tront plan

Wi 84 amulauvesiagasunIniauIguLuun 2.2

WUUN 2.3

20 cm.

side ’

20 em. 10 cm. | ;20 cm.

" tont plan
60 cm.

A 85 nmulauvesianasunInnauIFuLUUn 2.2

20 cm.
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2.2 ANUABINITVOIRUTLAA
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1. nsasuna
1.1 minunu*ﬁa;ﬂaanﬁauuUaaaquﬁmn’m

MM snuNIMvdsuwlasanmaiionnidlusuian IuUizLﬁuqmuqﬁﬁqﬁuwudﬂ

I b

NToYATEIEIAY 100 U (ausln.m.2543 69 w.r.2642) fileviinisutseaniiudta 9y

a @ =

25 1 falfiaesfortesenined w.m.2568 Gan.e.2592 fidautuvetsgaugiwdeneudi

a9 lneUngeaede 2586 Teguuunilavanniosielotn 44.75 aswmngaliua wudtuuiuien

AV

ANUIUAIUNUNIY
dwiuRnueunduiusiuenisaliiving flinaesiianudureanisiinuium
UHUgINI192198U man1IAAN1SINUTIN.A.2582 TUSunanrulndlAgeiul w2554 Al

UNAUNUIINTIUIY 2 Waunse 60 Tu faldaunuiuminarndusulsiivoniaiaing

YIUNIUF DUV

1.2 MInunutayauasinusinunuIuTesianneasn

mssausm*ﬁa;ﬂaLLasLﬂmﬁmmwumu ﬁamsﬂ’m"]ﬂmﬂﬁauuﬂawaaaquﬁmmﬂ

Aiwuiaziintiuluauranudusudslun1smAIAMUUYIIY TIATAILUNENILUTAN UL Y

AAMUUMUNYausUlawarauisanusenisilasunladluauienls

3 ¥

1.2.1 Jaaneainalszinnnt
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