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Research Title: Factors affecting the development of wall panels to reduce the energy
consumption of indoor air conditioners for commercial.

Author : Saranyoo Sawangmake 2019

This research approach to study the development of interior wall for reduce
energy consumption by air conditioning in the building. In order to be a prototype in the
development of an industrial system for the export of green architecture in order to
generate income for the community or entrepreneurs to bring money into the country to
upgrade the industrial economy to be sustainable It is an architectural material that is
compatible with the weather in Thailand. It can be used as a guideline for people
interested in applying it to their own home building or disseminating through various media
to reduce energy costs for a comfortable living. The objective is to study the factors that
affect the development of wall paneling in order to reduce the energy burden of the air
conditioner in the building in order to further the commercial production. The researcher
collected data for the past 6 months, not including other thermal energy. Used to
calculate the energy consumption index for 2 building groups, it was found that the
electricity consumption of green buildings were 531,100 kilowatt hours. And an average of
5.31 kilowatt hours per square meter While the non-green building has an average of
653,360 kilowatt hours. And an average of 6.53 kilowatt hours per square meter As for the
results of the data analysis, the damage level is mostly at level 1 which is the wall surface
and no obvious damage. Especially the 4th and 5th height is 1.55 meters and 1.85 meters
from the floor level in the building. Damage level 3 is found at the height level 3 at a
height of 1.00 meters from the floor level in the building.

Assessment of damage caused to the interior wall of the building that
occurred in 3 levels. The results of the data analysis showed that most damage levels
were at level 1, namely the wall surface without obvious damage. Especially the 4th and
5th height is 1.55 meters and 1.85 meters from the floor level in the building. Damage
level 3 is found at the height level 3 at a height of 1.00 meters and from the results of
collecting moisture content in the exterior wall materials And analyzed to find the average
for each of the 5 levels of height, which are 0.55 meters, 0.75 meters, 0.95 meters, 1.55
meters and 1.85 meters, found that the buildings have different moisture content in each
wall level (p <0.05).
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In conclusion, this green building index equation can be applied to other
buildings to reduce energy consumption and meet the standards of the green building.
From the equation, the electricity consumption can be predicted using the electricity
usage index and systematically designed energy management in buildings. The area with
the most damage will find the humidity in the range of 47% -989%, the highest damage

level 3, at an elevation of 0.80 meters from the floor level in the building
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WA NTENTINEIY 2555 wudn Ussandiduiifeusnnluilagiufe 1n3esuiueniauuy
uonaau (Split Type) WusyuulSuamaruaan d@ulugdvuiamanuduliiiu 40,000 BTU
sadalue Tnedinsuenduusznevsenidu 2 dwu fe 1) aesdifu Wudniinasddininudu
melufe1as Useneudeurianuuuagina 2) posdsew 1ududilissuennnuieu 3
ainsslinieuene1ms ievanideudosuniu Usnousiensinsaees WnenIuwiy uazin
auszuteauseu lnesewinen 2 dufisrivieansianuduimiiidemanudeussnain
osUsuaIne

\sesUSusmadmiuiegerduuuunendiu Jagtuismievarnvaneguuuy
ielimnzauwnnisldausieg (DAKIN Thailand, 2557) A

(1) wuuRanids (Wall Type) T fustaafiflauadn dowim 9,000 - 25,000 BTU
gnesnuuuIliiamsnuniUszandy @oalou quasnwite uideideds auun waznuny
fooninusznnau

(2) wuuiawaau (Ceiling Type) Wnzamiuiosfidiuiidoutidnaud wualng
INIAIANLIINIMUURAAKT Lwiﬁswmqmd']LLazams??qmﬂﬂdw

(3) uUug s (Package Type) In1dsauiiuss iunziuuinuidaudioonag
MADALIAT

(@) wuuilsilimauaianng (Cassette Type) wuaruaisay nenisgeuniolls

agldtlunauiios inaawuiniazguasnwien dwnsulsemalng Rndeyavequdidengees



(2548) wui1 gRamnITuATeIUTUO A I gUsEInAlnglugmdsasasulanaAsen 2

soyndnisaalsanundaasosusuoniadunsusntul 2503 lneusen ylivesuva SiaAnsa

1Y

19 Ineluszezusniduasasusvaniannasnlulssmadaldiniswauiuindn Wuwiesnns

o v

UndgudunnsisussinauUsenaululve windiant 2521 gaainnssunseslsueniasy

[
0 = ¥

ANNSVLNLAININTY INAUABDINTTVDINANALAENITHAUINALULAE ﬁﬂwﬂﬁﬁﬁgmﬁmﬁﬁmﬁu

D

$ruaunn HanguiUszneunsaulvsiesuaznguiisamuiuinand Ussmalneannsonde
Fudrunazingiuddgililunisuszneueiesusuenialdifiou 100% Taglddasiieninis
vt (ifsdefiusignuiasugia, il 12 nun1ius 2560) iRansdudiadesUsusinauinnii
20 wusud Tnwdwlvgasmdusiduideuinduamdudainmassma Wewinanuuansa
fununwYesdui wagnsdudvesineuisneldfinisasnidsuluuasfinavansangdns 1
du Fslsidoslasuuionsntn ufazdisagnnin

Tuthaansl 2554 mAgnamnssuAIesUiuemAldadayiuumenndoiidua
Tinsudndemgarsin Tnsameuinadaugnamnssuluiiufidminegseuas unusd uli
A SUNANTENUBEITULSY uinevdsainIniiufaldogannigs nUiugUasdiinndnata
MnlulsemanazsnsUszna vildiianinsewds fadutadeatvayuddyresnisilugives
GDP v03Useina (antnuleuigiasugiauninia d1dnauesugianisnes, 2556) aautul
2557 panaLad osUivennialvedsasnisvesdaoudisdeideswnanansiasugiauas
maidies mudmilaiZeuiioglussdugs dwalsfuslnamfulsendaalidng daund 2558 wa
drannaudidenansinemedn saaaesufuenalinisuiuigelu msrenaifeusy
$1ilutggdeu Yseneutunisudstusnsguuss vilifuslaaunddinisiadadiuviede

' v
1

= a a a =
\Aseslminduseansn ATy

2.2 vpuiuazuudAniitieadas

2.2.1 nouiuazuuAnieafunganssuduslng

nsfnwmnAnssuduilon nilfaunsndilafislafeiifivswademsinaulate
duevesjusiaa drdeyauaienagnsniaiiunisnan Waunaaduen wazusuligniewas
aonndesfunNaImIsalunIIeUALeYeIgIAY WeawlsUTsugua ey Al 1
aramneieatunginssuduslnaliumndetumamssaugvamily foil

Belch & Belch (1993) ianumnevemginssugusiaa Imunefis nszuiuns
uazAanssus q fyaradlufidufededunsiazuam madende msld msdsuiduna

LALNNSANIANARN UTVAINTTHY LNDAUDIANUADINITHALAINUNINDLAVBIAULDY



Kotler et. al (2012) na1271 wgAnssuuslaadunisfinwisdnvuzaesyana
- | = L a v a4 a a & ao - calv vo
M3BNGUUAARIINNISEBNTRAUAIMTBUINS AuAAWIUIIEUe YT nUseaunisalilasy
Aufienely lngduundadeninasenginssunisveveswusiaald 4 Arudsil
(1) Yadeanuinusssy iWuladeduiugiuiigalunisivuaninudesnisias
WOANTIUVDINYBE LU NANYT AUTe asudamgfnssuaulvainlasunisvensuneluy

[

denuladiaunialneanizsngiuveainusssulanlunsn Muang AnssuwasAIUABIN1S VRS

¥

Fuslae wesanmsifausssugos tdun dymi maun Wend wardnuuegiisans Jade
wianiinlsfienumanuanglunsudsudy

(2) Yadududany WudadediAviteduiinuszarfunasiidninadenginssu
N340 MeaseuATILarnguyAna SHadenuAaiunsiadulasuiuresngulunisdenie
Aufuaruinng vienmsuansanudndiuluusiasnguyanaiosanunuimmedanuiunnsistu
Usgnoude 1) nguneds manes naulaq Anaieadestussrineulungy uiadu 2 sedu
fio seuUgundl louA aseunia Lileuaiin uazszdunguniend Wungumsdenudifienuduiug
wuuisied wilives Samuwieuiudesniiszdugun 2aseun i iluanduiinsde
wionsuslnaidianuddnyian 3) unumnsaniuy yaraiiagisdtesiungudug nvanengs
wu aseuadmliyanatiunumwazanunmiiunnsisiulunsazngy sedudsesuansfanan
uangnsvaInTIReINIsHARfusLarsuinsvesiuilane ldiasdunsdondoded s
anussty Aanssuuszaniu uazmsldnwlunisdeansgoutinnuunndnaiu

v a a va

(3) Yadedruyana nsdndulavesi@esinlasudnsnaanauauiidiuyans

F199 19U 818 81TN N13ANYY IEN1SANTUTIN ANUAALALEIUYARS WAZANTNLATYEAIVDIU
azyaraiuand ety mntinnsnainaiunsadiuuneenidungueos agannsanmunnagns
NsRAAYRIHAN LA

(4) Ja98n193nINen msl,ﬁaﬂe??aéuamﬂﬂﬁlé’%’uﬁwﬁwmmﬂﬁamﬁsﬁ‘wm

Usenauaien1339la N153uUs ANUBIaLlanAR YANAILALIUIAINAAYDINULDS

2.2.2 NedaulsEaun1nIsnain

druuszannisnan (Marketing Mix) Ao asAusEnaufidrAglunisdiiuay
nsnann iutladefifanisaunsamuguld Aannsgfaardesadsdiudszaunisnaind
wanzaulunstmuafienisnisnsnagnénisnisaann emevaussauiianelavesduilan
il nouflaziinise dHafemeneumangnasiiefuaunmuasUsslonidldanns

¥
Y v o

U3n1siaglasu guiesesaiaanuiediu lneasdemmanuseiuli@eaunsaitnisdndula

Y
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¥ '
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FoAUAIALSITITU (ASI5504 1a3sny LazAe, 2541; RasAsS Nuaaunay, 2548) Fausznauly
AUAIUUTTAUNIINITAAIA 7 AU A9
2.2.2.1 Uareaunansng (Product)
ﬁaﬁ@”mmﬁuag}'mmﬂ WUAN WUz UINUTZNNSVDINAN S UN VD
a o d‘ 1 a dy YA é =] 5 a [ e‘d‘ [
USENT0NNTENUAeNgAnIINNTToUREUTIAR Fallnwwanduyimlususssy
LaEUINTTTUIMIAUTUADSLA WU JULUULAEAMNIMYDLATEIUTURINA ToLdeN
a v I % a' d' =Y d' ] Y v £ ] Y a ¥
2999513UAN WudU tasdsnluifaunldusulrdudals iy n1siusn1snsia
AUz UINITITU WUdY N15ANEIALIAUNERAL9ITY Ynn1Tnatntinaz@ne
a [ a [ f < @ d; = v a v [
ARt tugUromand i inEsa (Total Product) Fensneds fadua1ulniu
AnunelanazkaUsglosdunguslaalasuannisveduitu duanizaeainig
USuussduamseusnisinandunlviaenndesiuninudieinisvaenguidming
Tngwiudanisasnanunelaliunfuslaauazauesninudaanisvesduslnady
deigy

2.2.2.2 UJa3sa1usaan (Price)

Wegsnaladniswauinandneiduun FedAyigsnaasdes

o

auiuni1ssaly Ao N1smruAsIAAMLNaUl AN UNARS Rz lulauane
AouilazimuasIAduagsnadesdiymingitagassiniiensnisiils vse
WBADINISVENEAIUDBATBIWANR (Market Share) UsaLfinLt 1108199 tng

ANANRUTIUEUTENINAMAINUTIAIYBIAUAIMITBUTNNT D1AMAIEINIITIAN

Y @ v a

lugusesvesgnan gnAnfagdnauladeduansaunistu dwiu lunsimvuanag

gnsNeTImRBImilaiannAFUsluaenvesgnat In1slinagnsnisnssiai

1Y 1

gyhliiAnn1sgeusuaneaadwmanewazgiueudadulalunisudadulunain
\3esUsuenna nagnssianduesesiienigudstunnnldlsnasiniinindeds
39 WU NM3anIIA ‘vﬁamﬁ]6‘?@iﬂﬁﬁuﬁﬂﬁqqﬁm%%uﬁﬁﬁﬁé’ﬂwmgﬂLmﬂuéh
Y9I ULDY LU mw“?ﬁ’]mm%“'aw%"ummmzwﬁuL'Ja'ﬁ‘ma'ﬁ‘qm’hmm
w3esUsuenaialy Wudu Wewansnimwatfineialduanisdnineutae

@S UN15A 95181 LU uleuren1stiAud ooy 0% w1y 10 LAy udu

'
14 v =

waNANUUFINTARIATHdingUadeRunngineiazinansenusies A1

v Y 1 o/

2.2.2.3 U298n1udain19n1sanaming (Place)

Y a a

ARSI En T LAY Beudinasdinanmdiiedanany

Y
¥ ¥
v

auslaalinsuuraseunazlilanunsamaelalioina ufeans nansuai



11

NARTuIAlLaILISaRaUANDIANABINTHUSIAALY dely Unn1snaInds
o I 2 a = ) d' ;JI dl' Ql' a v [
Fnudasiansandeianaaesieials wazlaglasnasiausvigdun nsin
FmurswUananssueondu 2 d1u Ae Y9919 1MU8AUAT (Channel of
Distribution) tHUNSANYINITLAVDIYDINIINITIINUIGINL LGS N15V8FUAN
Inuguslaalaenss vTon15veFuANINEAITUANNGNMI9T WU NSUIERIY
SuULmasLLn Tt 1udureasies Ande AUAN wazfwuAUNaId BndlIunil
Y0INANTIUATINTINUIDEUAT AD N1TWANTNYAEUAT (Physical Distribution)
n13nsenedudingaiuslan msidenliisnisvudaivanzanlunisyaey
WANINWAUAT dnsuauAATaaUSuanNAlulsEwAlneEaanltIsN1SYUAINI9
soguAlindy egadddInmitedefenldussianvessalvgnasunanzay
loun saussyn sadreumuiues sansyuy 1Jusu
2.2.2.4 UYadeaiunisaadsunisnann (Promotion)
[~ = d‘ [y a | d‘ [
Wunisanwnedunszuiunsinsadeansiudmain 1winne
nsduasuniseataduisnisiiazuenlignAmsiuiediundndusiiauevie
we1eudnIUigNAITalai oM BUAIUNTINAUAIUTINA NTduasy
Yy a = = a A . .
N13PANNALHBITNSANYIDINTEUIUNSAAFBEDANS (Communication Process)
et lafsrnuduiusseninalSuivgds mydaasunseanaldinsosdled sy 4
= 2 Y1
50489 fail
(1) nsvelagldniinanu (Personal Selling) Ldunsiausue
auauuumIgviniu niinuedentnulsiudvelagnsuiialauevigdun
FagImdrgiaseausuenaldisilunisneriuntiuineg ey lngas
< 4 a a o d" [ 1
wiulianndu3nig PC Useinnvieiasosliueiniregiase
(2) n1stawaun (Advertising) LU UL UUYBINTTEFULABNNS
| a I3 v | | o ¢ a A a ¢
duasunisnann Wunslddelavandszianene 1w Insvimd Ing nilsdenium
a a f @ [ % d" I dy Y X Y a
ngans Unelavan duwesidn 1Wudy delawanmartiavannsadnfaiuilan
Junqulvg) wangdmsudumndesnisnszaglunainniig
(3) N1daLasuN15U7e (Sales Promotion) Wufanssuivinniing
Freninauvewaznisiavalunisviedudn nsduasunisuedunisnsziu
AUSlaalviinAuAenIsludidud Wy n1suangUasdiuan n1sdlyaunan

[ d' [ [~4 2
S19aLATRIUSUINA LWUAY
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(4) nseunwswazUszad@unus (Publicity and Public Relation)

a o

Tutlgdugsiasinaulanmwativesiants THiunuunniieaidoideanas
ammadvesiants Jagtiuesdnsgsfadnilng/lilsiiuiinsumamnilsiies
ot1afe wirealiufiinguszasdueansiuinsuAdinuse wszanuegsen
vosshvRrtungfumIseuuvaanduiuslnaludae

(5) n5¥UIUNTT (Process) unsassassAuwaznisaauauaud
Tagedonszurumsfinaunundueged nssvIunsuinsiassmsiaig
TnSuaziivszansnmlunisdweu

2.2.2.5 Uadganuynnaa (People)

yaravanualuesdnsiadivesionts fuimssedugs uay
wiinauialy Tasynaudvinfisuiawey dusnismausuilsuisnisduiiuny
uarn1sfindlagndn Wiiensiauevsuanszduligndninauidlauazdnaula
FoAudn dadu msfesendonisdaidon msfineusu n1sgdle WielWianunsnadng
aufianelalifugndildunndnanioguiedu suisannsoudlodgmuey
asAlledlviiuvesinsia

2.2.2.6 Uadwarun1ean (Physical Evidence)

anwaENNNIgAIMNIBAUAINTAgNAasasUInTedudEle

Y

I A | e a = <) a a 14 v Y v
ﬂumsawwmammwmawsmi Fadudsiausaasreanudseivlaluiu

v
QJ"LQJOJQJO./

anAle Aedu dnwasnanieamiadudddyiazdounauesogn lag

—

N1 WATIAUNINIALTIN TInNaIUnIEINLarFULuUNsiusnsiieasg
ANALRUNAT 1L WTNNUVIEAITUAINY A¥BIA L38UTBY N15LTIRDIEATN
goulsu uaznshiuinisning wienauselovidus fgnAmislasu

2.2.2.7 Uadea1unszuiunis (Process)

'
a va v A

AanssuiiA vadesiuseileuisnsufuadunisuinad

thiausuinislidugndn uazgnandianuaenisiiegldsunisuinisia e

n3gUIUNITIiUINISAeIlAUATUL U gnABdsInisa luvannunnges was
anansaasuanudseivlaliiuanenle

druUszaunisnanca 7 ashﬁmﬁut,ﬁuﬁaﬁwﬁ’wfamimwumﬂaqm‘mﬂq

NFIUN1IAAIATDI5TAY 7 asdoadn1sdndrudsvaunsazed1alidaumunzaniu

ANNLINRENVDIFININRANASTULY
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2.2.3 nuijuazuudfnieafudnuazssynsaans

anvaenUszrInsmansidunaninaeilun1suivenfsusziane 19 veensgy
Useans mafuTnadanuiadoussansmand Tuusazdenu glina waeseaulaniurilils
ToyaidutssloniodamnlunisfnsngAnssuvesgfuilan day daudsniediu
Uszrnsmanidaingnuisnldlunisudsdiunaianazivuangudmune nsiasundamis
Usgmnsmanstlsiufninieturesnaralul iwu nmauAsuutadutingueny madfisiu
yossrumalamanils dudsaniliinnsuasuudaslunginssuvesuilaa Judunside
londlvidnisvingsialusuuuuudanlviegiane (@3svas @35l uazane,2538; anad 91954A
na, 2543, u. 38-39; Alans afulveuum, 2550; Kumar, 2014) dmduladedulsennsaansi
aAey laun

2.2.3.1 Jadudrune (Sex)

A (Sex) Faudsmeiumadssarilinginsslunsindulede
duivestiuouazvdsdinnuuansiieiy esnmavdauazinane fadeu
viruad waznnssuiluaufuazuinsiunnsisiu

2.2.3.2 Uadadnuany (Age)

91y (Age) WuUanguagee1y Aaurvastenisnllaudeioy
Ferasegiasy mlsmgdnssuvesiuslnadenisnevaussaufosnisaud
wazu3nadsuutadluanifin n1sdngevd elduinislavesnuazenduni
p1guasAuiiiintuuenaniongdfirnuduiusiuinasuasdednie

2.2.3.3 Uadgauaniunw (Marital Status)

anun1m (Marital Status) luwsiaganuaw lainesduaniuy
Tan Ui 3edynsiad saudamavinliwsaznquuseeinsinnuuana1dbunis
Fentoduduaruinis dafu nsnwmainssuduilan aaslianuddiade
VIAUED LA NFIRLIBLYUTY

2.2.3.4 Uadg@ue13n (Occupation)

91%% (Occupation) WU sbavainualenay Lyu 1519013
WNIUUTEN Buduusany fee gefvdiui ieudnsetinudnsnu Wusy
01T nvesusiazyaraaziluganuaulanaraudesnsduAuazuInig
LANANAY YN INTIUAeTINTIT UV ARz AU AzauNTanIbAIAN1Tal

woAnsINveeEUsLaalasgawlug By



14

2.2.3.5 Uadudusald (Income)
51816 (Income) seauselauvanguiuslnansudriiselanily
udaszaugs Meldvesfuslaadudinmuaaiuaiuisalunsedudiuay

U3n3 nangludnusan Bdinglaas aunmvesduduazuinisnlasungs

dy [ Y Q‘ Ql'd Y v U d‘ vV ¥ Io v a
gelu wszaaniaslasudanalinuiies luvaenddselaaasiiuuilan

Y
I

sdnduduiiugu wu 91ms @edn Jusu

AN

2.3 asaldenaaaenssuiedewindan
2.3.1 msldnasaungluainns
Hagtumslindsnumelueias WuFesiddquiudususiugludowesmsld
wdauanndige szl ouiisudadiunsndnliifivedine Tnewuinisldndsauly
onensamdudevay 45 vosnswanliiiaiomma lassnnsnannszualniindlngludnouqld
drufivlunisuannsyualaing wieuaniizuindeduussenniea nstdndeuluennns
annsauvsooniiiiu 3 svey ol
1. wdssndildluniswdnanuaynnsneaiisennns
2. n&eudi Mlunisu 10ra1snduanlding wieldlunss ooy
Mange1AsUuEeu
3, wdanildlunisdndunisldennns
FanvinnislindanulueasiduaunavdninelifiAndgmd wndeu
wsEIsnskaanseualiiiinenannzagedunalann vuaunsaalni 1 AladndzUdesfing
arsuaulneenlefgusseinia 1 du wazid eruFsuiiisunisadnluiiainlssaulai
aelutszmalnely 1 $2lus Tn1swdagruau 20,000 AlatadTn1suaesdie
msusulaeenlengusseniAuIngie 20,000 du Tagaransaiulngormsldngsauainlni
Jundn fie Indhdlddmsussuumanuduliuaniadadu 50 % -70% veanisldndanuy
T sanualuenns sesan fe iAlddmsussuuuasainaay i us ondsaudi Ly
dmiugunsaldu q anmslindsnulwiniindadulnamdmnanduiudsamsoneliae
Jymasadoumuun wzdusnsddyfivdesiaaiveulneenlesid n1sannisly
wdsnuluerasrudadiumdeusis q asdunisusensdaeildanes s lniudadisan
Yaymlaniou wsnzormsidudnusdrdglunsannislandsnuluningiy anneimnsiden
vosszmaanizeusnlfoonuuuszuunmsuszifiueransiider Tne ludesduldfuuuuuann

LEED (Leadership In Energy and Environmental Design) Susausnisoensuulunowsy
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1ATINITUATARDAYIIVBINITADAI 1INITNANTAUNTATERAS 9 F9d nannailunIsusziiiu 8

U938 natl

—_

. MIVINITANNIT91A1T (Building Management)

. HeUSnauuaziivien (Site and Landscape)

. M3oysnl "Water Conservation)

MM WaNULazUIIEINTA (Energy  and  Atmosphere
Tanuazninenslunisneaita (Material and Resources)

. AN MYBENIEwIngeNnglueIA1S(indoor Environmental Quality)
. myteatiunansenusedauindey (Environmental Protection)

. WINNTSU (Green Innovation)

(Y [

219619911581 7927 LA TUNIAT5IU 18U DYNAMIC TOWER 7 qlu 18y

Y

B 00 N OO A WN

[

Fngeseihfedoulmldfiniugs 420 u. uag 1A13Bank of America Tower ot
14 3a0 Recycled lunisneadrauazldfasssumdundmduluihaelufindudu (@adu
91A5Welne, 2557)

2.3.2 an1daenssudiden: mavimeioanuddu

Hoymasnndeuiindulutiagtusulsngnisalideunszan (Greenhouse
Effect) Us1ngn1saingulelau (Ozone Hole), lunsn (Acid Rain), n15¥i1a1eU1 (Deforestation)
, \eAnu3au (Urban Heat Island) sauvianisunsnszanevedisainseduinananinennie
yadlaniiludsuly (Climate Change) vinlusiazgasioiinananuasuudas nelviAnuudll
Tunnseenuuvaninenssuiidsinguanainaninenssugadiu (Sustainable Architecture)
anUnenssudidonduwaninainmsasunas Senszuaunsiiiad uilfuumeniswws
NIN1T0BNUUUBIAITUTENTANGIIUAIETD Passive Design wanAuAnvesan lnenssud
Feuietuldldlfiinanmsenisvaspaundsnussifunsedymnisuslaandsnuain

wnaand ey 19y iy vieunfudvneliiianislanudesfieariueulaeenledg
ussganatan Mliiinusingnisallanieu (Global Warming) Jymilanseuagyinliiia
Uguiauuiuinuiy laglaniznianisineas dsnaldszinalve aneludszinenis
inwasnsuegnUsEmAlngazldFunansgnusuLsan wuin Jymlanfeudutigmifining
wazduteunazliatuisounlyldlunsazesdanuifesasnaindndrdn vilsnnsadng
anUnenssudden deddnisysaunisvedinanuiniandaenssumansiminssuenans

WWEFEn391A15 (Building Science) MTINAAEBY WAZAITUTIITNITNDAIN
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annlnonssuadelny w30 Modemn Architecture Wintu LpeINUYwdlAIY
v ' = A i 2 a ' o A A v @ =
Aen1seganilefennuauiy uiluadenaudsuiunsudesvesdediusunsiluuindn afis
wardagvuuarluainisawSeuiisu Fewendelurendeiiaarsldiomiusssueid vn
9IAUTENBUYDINITODNLUUAINNTNOS UNEMEva Nl Andlaag1agnaesauy salaruaunes

a va

Aansuifaeamnssuluglsumeituensifinisesnuuuliaenadesivaningiusina

9

aflena fegrsnseaniuuemsiiteuityvanmwnden Wudaluwngiieniaisuuss wu
URTUNILAZLYAYZIENTIE YINsAnyesiAsatuandnenssuiuduialanegis Anis
wudnduninnssumaneimaniididyueayvend sunuudiauideaiuasuly ainiduy
Anguruiivuudutumahendudes wegnmsldfuinuliAnsslonigsanns

penuuUIULUUaNNTRensINEasITATIUIAIMGT seneona NN NLIRG B
Lﬁ‘mmiﬁmé’umuizwmmiﬁ'ﬁyumﬂ%gﬂLLuumiﬂ%‘uLLazmﬁzmammﬂéf’;am"%"aﬁmﬂa
91157 a5 19 ps N 1unurd Esnui fuaifandsnuuan ndrufiuwasiiui
sULuUeIATs uaznaluladenansigaldiil ennuazainauisvesuyweWamuiseLdos
wigaadldng U wssay ﬁauﬁgqmﬂqmammsmLLazmﬂsuua'q ausluuvanlnenssy
Dunindsuudas Wunniseenuuuiiaenndastuanmgioniai ui unieniseaniuy
Bioclimatic Design tuldgduuuiay ms1ze1a1ssndenldszuuins oanalunis
Usvannzuindeuneluliuirauie lnsliaulanednvuzeinianisuenitasiiugule
sULUULazasRUsznauaIashiansad daldinmnainanmgdeniauuy 3 udaund 1973
Aanszuanisusgndandsnuluorasindy iagukuunisesniuueiasfiiiend Passive
Design @a9zitiuniedunisusueiniasaznisszursainmelaslildiagesdnsnaiildndasu
p1mswmaniazituniseenuuudeadaliiianisszuiserniea Snseenuuuloadeldidu
Climate Buffer-zone 32u%3UsuUs9n15ldauruduauouss 19duszdnsam
wazsuldunsddearsiwadiiiovhannudeulienms @aduernsidenlne, 2556)

2.3.3 nseanuuulvidanndasiuanIwaIniea

Jagvuusgisid ouliuywdldndandsanudadessnTruiunmaia
Jamnisviauaau ndsnudddidnluiiszesnamiwedin uwinavesnisldiadessuanie
Tul 1987 dinenmaninuinans CFC Tuadosuuommdusvhaedulolsuluusseinidlan
wagsioanaguliindndananils fe Aeensusuladenledfivdesnanlsanundnnseuali
dusililanfoutumudiiu wagviliiudedalanazans SomldSuiuundalidnsousng
n¥nenssssuAnndy wiuddslifdenslindanuusfagtuayudlddialunioudy

UJamndsndeudy wasnansenuagiinduluiuiiviensad vilinsidsuwdaniuinuudfo



17

Aenfunswamwuudady (Sustainable Development ) 89AnsanUszn@liAIume
13« msmunielilomaunaugutiagtiussdinegldlasliludalenalunisfsedinves
Augunds” slidruie wandulushugramnssumsneaine IdAnnszuaves andnenssudedu
(Sustainable Architecture) Funwdoufun 191“Embodied Energy” lag ﬁwﬁaﬁamﬂsﬁi’a@
foafueimsilindsmuleslnsnsUisuiisuiundanuieoimsldnaen dsergnsldau
Jaymaandondreiudaia f1i1 ermsider Tulneldinendes “pmealuladi
Winzau”( Appropriate Technology ) kagkUIAANITOANLUY Passive Design (Vfﬂ Passive
Cooling Wag Passive Solar Heating) N19ne@319U52NoUA1898 19NTALAUIAYAITUNUIIUD
p1sEilend Ade“nsvszndldinaluladfimnzamietaelorasanunsalduselovdan
ANMILIIAEDUANLSITUYR (WASLAR, Y, P, 17, Tiwwus, &) §1835 Passive sehafiuiiuas
1438 Active wiiisnduormsdifen Wuisamssadmeildwdnisannisldndanuly
91A150819AB7 WA mua 1mnereseIAsdiTeriiiunAensnauNaIuedAINT AN
Passive Design Waduwmaluladafelmivesmnissed 20 Tun1siiazldusslovtianndsa
sssuvifiazenn warlififunun Tudnaumnenisifeoinsdidernglinersuaueuue
nsann1slindsnumnndsnuduiianusidusonisndavienisegondovosnwe usas
g1mslngsuanumaazenliifananiie uwaslufifumunlu (Renewable Energy )
psaleTwiewstneuluieerlsyneusnunnineaansaesuieldidutdolne) wil
1. arudenndasfuanimernAutuA Ui viatedn mwIndeudnaiang
annonssudidoiajduaiiliiAnnsimdsnuansssunAunasdus swuindsauanysn
2. WERUAINANTIRGTIuImAalanasanuulan wazselignuiun
Mifissusinsianldernasfesefvosdanudinntuniuiu
3, wdsnuiivmaunuld (Renewable Energy) S9aléiun
- ndauuaefind : fen1sldsidainnisenfindiielimnuiounay
HARNTE Ll
- dsennii : mnmseannszaaliiuaznsldiduundennufow
AL
- NANILANAY : PINNTEZANAUTIULUAY
- ndsnuay | nnsudanszualiiilensawarnnsdfivanzinauns
_pdanuannieiusannsiusaauarnsssmeve s itead sy

v ¢

- WAKUAINERT : Yadhd
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annUnunssunisesniuulineuaueimaan wenie (Climate Responsiveness)
N15E9AAABINUANINDINIANUIYDINITOBNLUUIAINGN UT LT ABEDIAITATUN ANIILAR
a a A Y 1 v (-7 1 ldy 1 v a 1 d‘
NAN198NsTTUYIA waznisidentdianneasne tuseu luwund lyy luuiaiuly neun

a ) a ) A a 9] = = . . = )
T URIABATRIININANUSINANS 1T Mu8HaN1509NIUY Passive  Design @ UJaqdu
pann1seanwuulinevausaneaninan1alulsussuanrUnenssuludssinalneg
n1sisgunsaewielvikasviosdmguwintu deldliiululvuiiniseenuuuwinladn
annndiunia Ao mi‘ﬁﬁ’qmmﬁuazﬁ’ﬂﬁﬂmamﬂmﬂﬁuiﬂﬁmmﬁfmﬁwmmam%
! ~ P v ax v P 1Y) ) a

peg1ganeaNazitladsnseenwuulidenndssiuan1ne N (@a1Tu 81a1sldeatng, 2555)

a'1miﬁﬂﬁfﬂmﬂuﬂaﬁ;ﬁuﬁﬁwmmﬁumﬂ%uLﬁamauauaaﬂ’]wmaéf'gmqLﬂw@ﬁa
Ingo1a1sfignas et ulndlilaedsdwansenused windeuniolulauuiniudalunis

dl‘ 1) [ = ) v ) 1y (=] a a 1 dl
29NLUUDIANSLN N AU Tua1As g liena1sardnauldduseanianwingiais 210
N153983180INF1UILNUTIDIAIMBHBNT N TIURBUTEUUUT UM AU TEANT A INg 9 UU
ga1usaanAInsiingsulaesulauinninslinisivisuianeinisusedniaing iy
LATAINITOUILAISTTUT IR U T LA LS ANAINUE DIEI K IULN I T N IUAUAIINATDDN LU
91A158UNNUT e wazdiunlaIias1zvii ol ukuanialuniseanwuy kazaiuisauseiiu
UszAnSnmvasaasiiataanudusiaisitedluidessulaainnisdnet Tuauddedidle »
ns@EnwuIMIslunITeeniuuaIasatnaui e lilaudue1asalenlaelaAne wazudn
Yt UseLid W LEED-NC (v.2009) 21AA15AN®IA T 8NUI1I10R 2009 da181501 101
Usgifiueimstatudunauniseaniuuss nedulugdusy dunisidendifelasinisid
Azlunyszlluinigakazannsadrunldlanuwadunaui udulasains drunuianisly
NEIUBAZUTTEINIAILLTUNITUI1ANST 09 NLUULAINIUTELT UAINIT IT WS 19 US I 8 U
AU91A15971984 lagazdnaeteaisnitien 4 wuuninisidentdianuazsruuliveinian
WANANAAY KAEVUINAUAINAN1IERINGLTUBIA15ETNI1TTIRRILAITITUY AL DAANTLY
I waaadnale

1INNITIFYILNUI1D1ANSNDBNBUUTLUULE LN USEEY LEED-NC(v.2009)
16 Tull 098 UMl mnaannIzUIUNITRINLUUA DI N1STIADIDIATITAD N1TINADINAIINU
N1391899469 Fazfasssynuaulivesianagiazden Inideldlaueuulfnuesuidy
misiinsAnwTaneiasiiiufuiieliinuuimiadenldianlsegwainraieundu (ensivs

2ANUES, 2558)
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2.3.4 W31 LEED
LEED (Leadership in Energy and Environmental Design) #®
szuudt gt 1Useuninsgiueinssendandsaunazsdudngdod wand ey
lAgan1901A158L9 87 ansgaiuing uie U.S. Green Building Council (USGBC)
I vd e muwuanasilunisussidu 9115679 9 ﬁqiuaw%’gam%muazﬂizmﬁm”mq
dAourlanuiuiunin 10 U (United States Green Building Council, 2009)
LEED wiasnasguesnidu 2 nqulue fe
1. 91158 19lusl (New Buildings) yjsiful3 ean1seonuuuLaznns
feass Wil duenansiivsendandsnuuazduinsdeduindon
2. 91A15M91U (Existing  Buildings) agWa15191nUs2ENT AN
UszAn3ua w3e Performance veansldonans Jaagldainnisianasiiiuns

FPFarunsnsmuANingshvinisidnuennis

2.3.5 nanlunsiasanieyssfiussdunsiusesuas LEED

1. mslddedntiseavisnm (Water Efficiency: WE) : aAAI1UADINT
T91i1UsvUnlu Audidruaantnenssuniseanuuy anAudesnisu1UszUn
Tunsdseddlngususinaslatiaanns annisléilaerunielueians

2. nslusylemiananiudideeg19de8u (Sustainable Sites: SS) -
nsa¥rsnansenusieiifietn1singsannisidsadud iuiuidnladiden
anmaintnvhy ansingnsaidesiounarannistesanieynauas

3. Januaznsne1ns (Materials and Resources: MR) : nsidantyian
wazvndnennslunisneadns fie dnswdsuniuiidauenveziiionssleda n1sun
91A1593083AUTENBUYDIB1ANSHIE N NsanvezanNnIsneasie nsldian
Slwda nslitaniiuiu msléfanUanmaunulfiss uaensldldifiiunsiuses
FnnUmawnufiinissuses

4. Aunnanmuwinasunglueiais (indoor Environmental Quality:
IEQ) : N13AUAY amazmmﬂmsﬂummnﬁaamwagjammmzqmmwﬁﬁ
V9 1981A13 Taefarsanlus oe A1553U188101@ N1TATUNITTANTS
FULAN1IENI90INA T 9199217 AT UR 4lusENI19N19A DAS 1AL TENT g

nsldanueians nsdenldianidansseveniluiivinnisduaiuanvegauns
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i 1do1A5a1u1sanuaulaies n1slduassssuvifLagnisooniuy
ornsTueaiiu ussenanieuen sawdanistestunisiadesifietses
AnTuse

5. WaULazUTI81NIA (Energy and Atmosphere: EA) : N115978a0
N5l NF911°0991A5 advanunlind Uy uEu N15RII9E0UNITLY
nEwetemsTilussuy asvhanubuiidsmansenusinisendanulndh
nnlsslitihiriunsivsosiwanlifihannndsnuvsuiou

6. d1fuANEIA eI eed U (Regional Priority: RP) : 1183310
Yoy 1198 swand e orawnnasfulvlunsassosdu Fedesdnisududs
auddaluusaziesdu lnonisvhasuunluiaded avldSuazuuuiui
ddfiunsmavdedidivue

7. uinnssuluniseonuuy (Innovation in Design: ID) :
W ordunisaaasu Iiidanisesnuuueiaisa ey vuuulng
wazn1sidsnsndendninaeilugg wildlunisiennnsidediu (Sustainable
Building) ¥1@laen151138n13 w3 endn dasif liffvualuinnsgiuunld

2uR9n159 AU AL UR AU

XrEst

o

AT 2.1 LEAAIANUAUTDIUIELANTDINITUISTIINDAS AN LT 8699

2.3.6 2113882

a'1maﬁwﬁmm’tuﬂm;ﬁ’uﬁﬁi’ﬂmmﬁmﬂﬂsﬁuLﬁamauauaamwmaﬁ”mwmwgﬁa
Tngorarsiignaded ulnaldldendsfmansenuned windoundalulduuinudnlunig
sanuuverarsiilowaunduoiamndeifliermsdinaulidvszansamvinieas an

N1539891aINd 11U NUIIIAINILARNT I N SR BUSEUUUS U N AUSEANS NN 9T
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wannsnanan1slindanulassauldunndinisldnauasutanoiasussAnsamgadu
waranunsotuasssadinldlalaedAianudosainaunasifinimuaainnisesnuuy
91msdnauden uagihuldiinszsiieidusuimislunisesnuuy wazaiunsausziiiu
UszAnsnnvasoraaiiatannduoimadeludesiuldannsine lusnuidedddls
yhmsnwuuamslunisesnuuuaasddnauitelitirnuduoamsdidelasldfnu uazi
\nausiUsgidu LEED-NC (v.2009) 91nn13@ nw13danud1and waded a1u15011an
Uszifiuomsldluduneunisesniuusn Tnsdaulug Tueg funindendidslasesnisia
pziunUszdiusnd gauazau st ldldd s d unoui udulasinig daunuianisld
wFauuarussenaaziunisienansiesnuuundannusziuainslindsanusaiey
FUe1A1591984 TngagTrassenasmaden 4 wuuiidmadenldiaguazssuuuiuomed
uansnsiy LagmneanuAmanMnzwIndeulueiAsaziinisTIas At TINTAT 0annNs Y

A waaadnale

dl U o 1 U = dl !
AN 2.2 LEPNAN YIS VDINTINAIDYINDIATTATUNIULTYINNIUNINTZTU LEED

2.4 NQENIEBINAINTIY

2.4.1 Ua9sNiNafan15a18NAINNSDUVDINUS

9 Y Y
77
(Y

NFUANUTIUZEBBYAGRALIA NIRRT TiaINIngIngNilaamgil
AN TUAUSDUIINABUBNEINITOENUMIILTUDIAT IWERIUNIIHEIDIASER 3 1119 A
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1. asiaudeu (Conduction) Wunisaemaruieauainluanag

LULaNanIeNIsaemANToUNHIUAING 1M oNIaTAE LWL N1TEEWAINToUNHUNTITe

A Wudu Usinaenuseuiianamniuian lnenisiinnudeulsfaziamanimihanusouss

'
o =

wuTavg iu uazaeunin Wudu Yagivisannisiharudeudosdieanimihnudous
louduazaurunuiou Wudu wenandnistianuieudsiufuarumuiniuresia
AruduvesTanuazuANANsasguMnis IR 2 fu vestanfinnufeudiow

2. n1satgwmausoulnen1swa (Heat Transfer by Convection) Ju
nsenemanuiou Taserdenisndeusivesonialudenans wu meluenaisannudeuagiiny
wfadnslnen1sh (Conduction) 91ntiu Rvestiadnuluasdeuiu vhldernaseuy Aumne du
Tufoutu emafi¥ouasiirnumunuiius thwiinun Aavasesgedu onianigluviosiigumnd
Mniagnudsuluunui enseemenufounuunismn

3. nsatemauioulaen1suised (Heat Transfer by Radiation) tJu
N15018MAINNTOU IAENITHHSIARN1UBINIANT 8 Yy IN A Tugﬂmmﬁlw,l,m'mﬁﬂiﬁ/\lﬂw
(Electromagnetic Waves) 19 A3 usauaInaeefindatemniudaygyiniaudalan idusu
91m139eq 2 lasumudeu TnensudSideansednsuasSdnszas SuduSdnduduainms
017nd waganisdanuieundusiiuiinaining vieensduseus

a o =2

1H1959dA29919108 (Solar Radiation) nsgnuidITngiuukas udiuazgnaanGy

1%
a =

wazazviauU AN diungnannaulziivianiiaamgiigly wazazaiewmausouliun

Y Y

A3 aulAENISHNSIE N1sNIANUSaukazanem U gTudveTue Tnen1siiANNsou
(9399 ysauauaw 2539 : 31 - 32)

2.4.2 nisatewmaluFaunudanlusela Tudnglussla wu nsvan w3e

| '
Y Y va a I

wanasnta szdanwaewanNIngnall fe Minglusdla Feaslinuaudfniayivelns o

9

)}

' £
= £ 1 1 = Tl A

AdududwiulUle wiasian niusesadniuenl Tnesdnaus1finanIaziinTuaINANSLES A

(%
[y

AU (Re-radiation) Ya¢ingignisdmsenitndannseny Wenuianelunlasunisunssdaiuedu

Y

waznagulInunuaudivesian uazganduenlulilulianavesiiiuuenvainszanuazaiewm

lugluananegdnludndlu Inenisuianudeusunsensdeimuluvensganainiunnusous

Y

T a

Qﬂ?iqlﬂmsﬂummiﬁ%LLiJsaﬂ1W$"@§1‘é1"qﬂa'nLﬂuwé’qmumm%fauiugﬂﬁum%’qﬁﬂﬁum’; WALLNSIE

nauganmindeunieuen Astuledinuulisenitanmuindeunsluiaznieuenduian

9

[ [

Wsdla wu nszananauant@nina Ysunaenuseuniiatumelunazgniiudnlinnglulag

Y

wilUSinannyisetesduegfiuautuvessidnitefingazannsenuniinszanaiuuen Ay

FouvvdIraraudeiulavasioundueaniudsgusseinianieuan (Lechenr,N.1991.)
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2.4.3  nshuavesanalutosnil (Air flow concept) nsluavesernialy
Y09n1I309 double skin facade a@mnsauwuslandu 2 szuuluge Ao

1. szuviifinnsiendsvesdosonniaszuinenislufunieuen
aA1sLdeniiu (open cavity) svuuiifudadu

- sldvesniadurassrurgainiAuesens (exhaust air)

- msivewtaduresieiniamdionns (supply air)

2. szuuiildiimsdandweswosenaseninanelufuaisuen
aAsidenu (non-open cavity) svuuiiffudadu

- dosmdsdnneliilveadarenianeusnuaznnely (static air
buffer)

- Jamdsiiranmeueniadutosssuisenialuaioudiuas
aaﬂmﬁ\‘i%ﬂuamma (external air curtain)

- Jamdsiinansluoiasdadugesssuseinidlnadoudn

LAY BDNNEINEUBNANRIY (internal air curtain)

o

2NN 2.3 LLamgﬂLLUUﬂfrﬂwaﬁauam'mmm double skin facade
731 : ANABNAN hitp//www.tamu.edu (Texas A&M University), March 25, 2011.

2.5 nufiieaiunssEUIEeInIA

n1538UN8eINA (Ventilation) As nisanemeainianglueseanlulagliennie
TnlFsandunindranunud Tunisesnuuuonmslundouiulaeiddnisaiomeiniadaeia
555U LLazﬁﬂﬁﬁamﬂ’@m'mlfﬁﬂmiuﬁaﬂ@siauiwﬂ’laﬁuamﬁagmﬁaL‘ﬁ"e)Lﬁummmmamﬂ

wngane vililasueniauiansanangluvies YreanauseulazaNudy dasemnealun
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Souduiidulngdesnsaunaontisl wiwssmaluanouguiifeimsnssuaalunthdounde
mimammmﬂiuq@'guﬂLstiuLﬁmﬁ’u éﬁ’qﬁ?umiaammwdmL"EJmiuéhmmﬁqﬁmmﬁﬁﬁyaEJ'N?JIQ
Tumsiagsilsiffegendoldsumnuauns (¢3sla ysaaunw, 2539)
2.5.1 NszudaN
- mafinnszuaauvidonisindeulmvesernmialiain
- ANULANFNYBIANUNABINA
- ANULANANNYD N
eauiarituoimsazitaleusoueiasiliiAnanunneiniagedediuiian
Upngnils dawdifinnunaemamisasluadundsenns audiiasiiuvouinainenniadign
taduliudeadafmernunnguaziuteadndnsuganunaiisnitdanileusuiuauiiag
10 uazemanelueimsiifusuiionty anuuansswesgumgll iudnavanilaiviliiia
nsindeulmvesoimansoautuiy udnusssumAudrssindudiudes nszuaauniy
sssumnAlagINaziinanmLnAe AR amgiTidaiy mafivesmatwesas

ogsnuntiiivesiesluiirmaifuaufaglifnnasila mszndaiunsadufuniimisen
dhdutuniioudoutufeyhlmAnunumunnemagduoians utiluosiusgnseiu
Trafusuiifuaufagiinaunneiniasm
dielshiAnmsmemvesemadoseenuuuliinuInuANunReMAgILAY AL
A masseiiesiy AddadesiidosmadiiuuinumiunneIneguaztemitos niy
ANLINABINARY éﬁ’qﬁ?umﬂﬁwiaqLﬂmuumﬁqﬁmﬁamﬁ’uﬁmmmmmmmmqmﬁ@lﬁamLG?J’WLLaz
vuntfsiuiiinruneenanifielvansen AazAailunszusauipruieniionemuazszune

21N ALARIUETTUTR

S

a a o a a v o a' =
ATNN 2.4 LL?WN'U?L'Jmﬂ')’]ﬂﬂ@@']ﬂ']ﬂﬁjﬂi@EJ‘VI'JI‘U LﬂﬂUiLjﬂﬂﬂﬁNWNu@m@ﬁ@qﬂqﬁwgﬂaNﬂZWZMia

NT99IANSAUNUINTEWEAL
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11 ¢ 93¢la ysauauan, n1seankuue1sniusyansamlumunisusendandsany

(NFENNY : UTENSUTUNITNTURMDUATURYT 910 (uvvw), 2539), 67.

=] Ao 1% % = ~ =X 0§ va a °
AINN 2.5 LLa@QaNV}W@N’MW’m“U’NMi@Lﬂuaa’]ﬂﬂi"lj\‘mﬂmﬂG]‘Uinmﬁﬁllﬂﬂa’m'mmﬂ

a a

91 ¢ 93¢la ysauauawn, n1seankuue1msniusyansamlumunisusendandsany

(NFENNY : USENSUTUNTNTURUDUANURYTS 91 (Uvvw), 2539), 67.

N— SO~
e ———ry)
—_—— —— ———
e - —= = ——
- - — ’
A —ESSEE— _
- - *’
-~ R N o -
—_— - _— B - —_ —>
. j=———=————=3
- —- N - +
———el o
— - - -_ -
P——y———,
- e - o R - ’
— — = >
- - >
_— - —————— -

AN 2.6 WAANINTLLAANNANIUTIDS

a1 ¢ 93¢la ysauauawn, nseanwuua1msndusyansamlumunisusendandany

(NN USENSUTUNSNTURUBUANUAYYS 9779 (Unnw), 2539), 68.
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Snsmnudiauiiwariugenie

0.25 wnseedund laiddn

0.25 - 0.5 wasieIuy Sanaunglaglaisadauunvsny

0.50 - 1 lwnsieIunil 3anaurelagiinilay

2.5.2 anwuzvaetaln

Snwaizvestonda vunauarsulweondaiindidvsnarefianissuna
wavANILEIEINTERdaN TN anglusrasiluegiann msszuieeniAlagIinig

v o

ad v o = = 1 a ) P P 2 v o ¢ = 1 a Al v
555URTUUDNANNILADIATID 90T AL AL IwA T3 T uABIA T9d 909U aviNe 19 auaan
P8 IRlNAN1IUS I AILAZAUS 1ANANDALE WO AT UN U AT U 9IATIULARZNUN LYUNIN
Aoen1shidauk 1w uuInandesvintidenlaniadiasniseanivuiniiag fu wenin
v v 1 £% ¥ @ @ o [~ ¥ o PN a @ 1 % =
AeensiiausuneANIsIgadndudewilivesantanisesnidnniimiadi laed

LUINNVBINANNSUMN AN WAL YBIaUN g lULARL UTELANAIT

e

Yo laNaudIlEnNNIAIUANDDN

Yo Uanuanidnlngninniuanesn

|

Faulnuuamingiu audungs auaudand lesuauiu

AN 2.7 LEAAIANUUTOATALUUAIN

a

91 ¢ 93¢la ysauauawn, n1seanwuua1sidusyansamlumunisusendandsany

(NFENNY : USENSUTUNTNTURIMDUANUATYS 911A (W), 2539), 69 - 70.
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W19 partition ¢ v1a (ud s ddulunisivdounislinavesnseuaaunazan

[y [

USunaumazusian dnililianasseunardu dswuninuioieesiiviude wulssguiunan

[y 7 '
1 [y Y =

lngardussananniiaadeveudaauiduazresnagnsaiy elldeddddinTasinving 81ansnd

=b
D
()
)
e
2
ee
)}
)

ANYAUSWAUAUILINITTEUILDINANANINDIANT

] A a o P
AINN 2.8 LLa@Qﬂ’]{L‘ViasUa\iﬂigLLaaﬂJLNaNNuQﬂ’]EﬂuM@Q

a1 ¢ 93¢la ysauauawn, nseanwuua1msniuseansamlumunisusendandany

(NFHNNY : UTENSUTUNITNTURMDUAN VAT 91¢ (Wyww), 2539), 71.

vz Fanduauieleianiariuseuada wauieaain1sysAuiienisauniy
goanisidululeenn ¥iinvesuIuntind19iinasnon1sURURANIENIT LAY D81 UNTINAIUNUY

wanagyhliauinruganiieAswedaglivihliiinaiguiaue
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2.53  sUsuunsivavasnseuaay (Air flow pattern)

sUBUUNTINaveINTERaauINaRE19UINABNILUIEUIELAYNITTEUIEBINTA
FeAsmussaneIA Wy Tuggrundiied uneuagindtaufifausenislaasduninfou
ounsrzazyhlvnssudaufunazusans iunauivennanisluiesnousznasnd19ans

q

Wusu Tneisnannsasenwuutiievsrunsivavesnssuaaunigluiesieisane 1o

] a 1 a P Y ! U !
AN 2.9 LLﬁ@\‘lﬂ'ﬁL‘UWU’ENLU@LW@IW?U@&INWUI‘U?S@UWN@J’QQTN?WEJ

a a

91 ¢ 93¢la ysauauawn, n1seenkuue1sniusyansamlumiunisusendandsany

(NFHNNY : UTENSUTUNITNTURMDUAN VRS 910 (Wmww), 2539), 72.

nsanudasuilunisivavenseuaaslveglusunidesnisialaenisneszesyeos

Wavurils MsUauseguiiising uaznisviusadainn aundudunluiesszgnisiulagainy

fUYe9DINAUSUEINTATIULESBUTRWUA

dl U 1 a
A9 2.10 uananisinavesnselaanannsisautesle

a1 ¢ 93¢la ysauauan, nseanwuua1msndusyansamlumunisusendandeany

(NFUNNY : UTENSUTUNSNIURILBUATURYY 1A (uvnww), 2539), 73.
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2.6 NuNeIuNtl 2 Fundivasarnia
wifs 2 Tuidunagnsnisluszuutesiussdanusou (Radiant Barrier System)

[
v v

Fauszneulufedesinsennia Guunilesorinmdennnimiad vl dusaiaiy
eand sz Ui u S danudousonin UsslowdiilaSuannsingssyuuilosiudd
audeuvenanizanm i filddmiunessueniaudiditisadisaniztiauis (Comfort
Zone) Ay

msldsruunih 2 Sulungioniafeutiusasdouuis iWuuundenddunisuiu
9INARBIT5TINYIR (Passive) tTun1sanANsTouIINNITLNS @I NA9eTIRE TneTruils
Fuuonifusuaunudstuluy 91153501389 Thermal Performance of Double shell System
in Hot-humid and Hot-dry Climates Iag (Shaaban : 1981) lanageulszansnmlunisanainu
$our9338UU Double Shell Fsuuusasssadinaansimmannasuievusiass W6l
admnudounnnsefindlignindilihoridsduuen (Outel Shell) lamn Fagléanms
ann1sEn3viALEy (Cooling Load) YouedeaUsuane

N952U8INIATUYDII9TERININTIRANNITIZUIEDINALUYD 111958 NN
Fuvendunstulus uduilldtusunsimesseil 1930 ludssmadSars dadunisszune
91N ASEUI19HTIN5¥ NG T und svuunile 2 Fu (Double Facades System, Ventilated
Facade) #3antlanszan 2 #1 (Double Glazed System) 41aNN1S Ao Laeingazde i 1uNts
Fuuen Fudunszanuasiinnsavauanufounieludeseniavilienniadouassiageluuay
Iwasenndesdadrueinafidunitezlnaduuwnui uilussozusnuunnuni seladls
univiangtesomndsruuiy nuunldtuenieddneiulssmeanssowinilusmmssui
1980 wagliunivargludanivglsy (Shang - shiouLi : 2001) [Online]

NASANYIANENTAVRINTY 2 #u (Double Facade Syster) lus1841ui3 04
Thermal performance of a supply-air window ¥84 S.A Barak at WU2101558U" RhLLLb|
anusnanUiinaenudeulusesiuenmaldds 50% lasUsyAvsnmastuagiuiladedad

- ANSTTUNERNNA LABATSIIUVIR K50 LA DINATIY

< 5 a A A gj
WUDIANTTUNYT NTDUNATU

AaudRvenszanily

AUNIN9VBIYDIDINA

ANLVLILAT A NWNEUDILNIUILAR (Poisrazis,H.2004)

ANLTBUATENEMIINE1ASlMEITAN9Y 3 119 AD N5 NI WABNITUN

$98 anuseuszdeihvanniddionmgiinaninludaanginainii Wewineinadudhay

)
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Souithift muagmsmanudoudesordenisdeiiu Tnefnaraiity Famsui¥edia
uan1saInMstuaznsde lddusgiudinansusanusndwiugyyinialdidegumndi
wendeiy Yadasiumadudunseiuiin aduenmagngedu Tnsgamafifisin 41 nsly
Usglemianndesinvemadunisaiemanuiou lngnsm weliAansyudsueinedu
nsanamioufiazdemidngeins mslvavesornalugesitenanansfuagivatudanly

natnaneTuazlvaas

2.7 3511571AMNTUNIUSSUUNTIUDIANS

CONDENSATION = IMPROVING THE
INTERNAL ENVIRONMIENT

Problem

rooOms -

'¢ Botrooon - :'\g\v,h

| » ' 3 :
Add I : ' " hGladire
extract :
fans controfled
})q lnu-md'u, thermostats 19 Asseciated.co u~.©

AN 2.11  LEAIANEAEITNISNANUTUNIUTZUUNTOUDIANS

flan : http://www.1stassociated.co.uk

2.7.1 Liquid Flow anuduluaniizueanaimdnuiluennis @i didunun
PNFusEUgEuaadukazlvasutianluetnns maiuerluntdwaziingymvietisavin

Tmiduniundadnlueis fasnauan1Iziviig [Wuduy
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BLACK MOUILD - WALLS

Humid
‘moisture nch' air,
~ dirt and skin
| particles
&
Condenses on walls A
causing black mould :

1st | Assoclated.co.uk

__ @I

= o & Ay
AN 2,12 uansanwazAaNduluanzre i luenans

i : http://www.1stassociated.co.uk

Condensation on window Black mould on wall Taking specific damp meter readings

AN 2.13  WAASANYAIZANULASNETILAAINUITURI AT TWeANS

i - http://www.1stassociated.co.uk

2. Capillary Suction tu nsgaduurIugnguiany fegluianldvindu

ifsvSenueImsdundudaduAuiigudl M3endn "Rising Damp" kagn1sgaduiiusnaguld

Yoanlsndousiuiu 1uduy



Qtﬂﬂmﬁrf‘ump
Concrete can wick |
over 3 lbs of water |
per sguare foot per [
day. Why protect |
the slab and wall, |

t | v
Eoﬂn;z:;o,e"f:'; ,,-)." Wicking forces pull

chronic damp? é water up concrete wall
Water wicks into é /
Concrete slab
d —

Water diffuses
|7 into your home

|

top of footing

Lumber
formed footing

K=)
o _oc 8 ﬁC

’:\GQCLD =

-1 Water wicks into bottom
1! &sides of footing

Water ponding

TRy

e

dl U = ’0’ 1 U =l é""
AN 2.14 LEAIANBUSVBINTTIAATUUINIUNUINITDNUDIANT

‘17]Ill’] : www. buildblock.com

LIME RENDER & LIME PLASTER
Outside N : : Insede
o wall
Rain X e - Lime Pl;m!cr
—. S
Wiy ;« St — - Internal
Lime render—— ) @ <= ~ —p  mossture
|<' < (bathins,
p = washing
Permeable mtcn.a!s d do&hcs, ete)
a“owvapour to pass -
throug)b the wall and c\aporatc 15t Anocia(cd.co.uk©

al o = 8 a 2y o Ay )
AN 2.15 LLaﬂQaﬂUmgﬂqiﬂﬂ‘?ﬁuqusnm‘ﬁu‘Lll VDINUINYBDUNUNU

fian http://www.1stassociated.co.uk
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Rain

N

N
Sealant/
backerroad
Alr gap N

\.
Exterior N
cladding

N

N
Flashing N

N

Al 2.16 LLamé’ﬂwmzmi@ﬂéﬁuﬁwawﬁqﬁsﬁauﬁuﬁ’u
fian - https://www.epa.gov/sites/production/files/2014-08/documents/moisture-

control.pdf

3. Air movement WU 9INIANSITUNIUUSIUTDUADTEWINNTUAIUVDINUIN

LilefinsltianantUnogramungay FoaateuTianmds 1wy Uanli uag seemaseninaniianiu

[

AALINAIA

Al 217 uansdnvazvesatiailillitinslitagealnegamanzan
i : https://www.epa.gov/sites/production/files/2014-08/documents/moisture-

control.pdf
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4. Vapor Diffusion NMSLWSVRIANUTUTHIUTAANTBUEIAIS LAENITUNTVRY
lowndaunsanusnaunaudulegs (High Vapor Pressure) lugausiiunidarusuleuiiian

(Low Vapor Pressure)

2.7.2 auaudRlunishilauunswtuldvasian

TuannendanuduazdanuauletnNuINnIeINERLAS NSENSEILYdlaLn

[y

Hudanazunsanuinailianudulaingdudausnanianuduleuisiindy wenainiinisuns

=

v aa a aa a v a A a o !
EN&J‘VI?WINRNﬂUiLﬂmwmquQuaﬂ‘U‘&NU‘JL’JWV]@JEJ@UMQNWWJ’]

Y 9

Wind moves from
High Pressure > Low Pressure

* Cold Temperature * Warmer Temperatures
~ Molecules closer together -~ Molecules further apart
- “packed tightiy” - “unpocked”
— More dense = more — Less Dense = Less Pressure

pressure

o0 ©
Pt
O
0% %
OFFICERS IAS ACADEMY

WS ACADEMY BY 1AS OFFICER

Molecutes waskt to spread
out, yet.. stilf same amount!

2NN 2,18 wansdinyaizn1sunsvedlot@aunsanusiiniauauleas (High Vapor
Pressure) lUgiusnuniinnuaulourinl (Low Vapor Pressure)

i http://officersiasacademy.blogspot.com

AaauURvasdanlunsiilewunsiulauinuiaos
1. Water Vapor Permeability (6) fio Usunailein [ng] inuianifiiug wils

e [M?] wazdanuruinidaiuig [m] Tugianatnilanule [s] FUinuannauLAnNA1Iu8d

o
£ ¥

AnusuleinivesTanisaassuniawilamiig [Pa) neldgamgivaraiuunivuall &
1 491

wihewdu [ng/Pa-sm] AililunmautfAvesian Afiguansitlothanunsaruiantulafnad

9 9

'
o

(28
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FLOW IN FLOW OUT

AN 2.19 uaAIENwalzUIA1 Water Vapor Permeability
w7 = USweyn wimsuvil wag nens 13teauns, MIfnyiUSeuiisuannanutuwasnsLy
NAIUYDIIANTUSUDINANTNTIN 18 UBNLUUAISY) Tnen15T1aeselUTLNTUABLRINDS,

A0NUUATBWATNAIL UMINeIaeRaUIns Uszantauussunad w.a. 2557. 10

2. Water Vapor Permeace fA7L¥I11UAT Water Vapor Permeability %13

AI8AUNUIVEITER A1 Vapor Permeace dwuaeidu  [ng/Pa-sm? @1 Water Vapor

o
1A

Permeance azanaddloiunnunuvesian Janndadauansittounaunsounsiiuiantiu

q
1 )
o &

§indnfagifdandan nydifidrdldmiteidu IP-Unit fe "perm" 1ng 1 perm Ao USanasi
lgrain] Tunsriutanfiiiuiindanain Tnefieinnuwn ninsvesaudulediintuniai
Usenlutaawamiledalus [1 perm = 1 g/hrft? inHgl a8 perm = 57.2 ng/Pa-sm? N3
wasrmmuaumsildldienglunsdaungiionmeaiaiu 0°c

3. Water Vapor Resistivity 1A 1L 10 U& 2UnNa UV89IA 1 Water Vapor
Permeability fuiielu [Pa-s-m/ng]

4. Water Vapor Resistance A1n1sduniunisunslevivesian fenviitu
d1unduvesAn Water Vapor Permeace  SivheidulPa-s-m? /ng]

5. The Resistance to Water Vapor Diffusion Factor (pu-value) @8
§n31drusEIingdn Water Vapor Permeability 28381n1@fis ffUAn Water Vapor Permeability
vos¥an (aifnihe] Aidvsvendsanuanmsalunisiununisunsledivesiantug dndandu
Aviudlafisuiusnssuniunsunsveslethwesenniefeiif aumunindy Yagudadead

[ o 1

eilA p-value My Jandiiadgeuansiriaguuiianuaunsalunisiumunisunsvedle

'
[

Wlanndriagnilanien
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AT 2.20 wansdnuarIeIRn The Resistance to Water Vapor Diffusion Factor (u-value)

w7 USgy1 Wviveuml wae e1ns 13w, N1sAnwiUSeuiisuaninauduwasnisly

WAIUVRI01ASUSURIMATENTIN 1B UDNLUUAe Tnen1sTnaesmslusunsuaeNianes,

A0NUUATYWATNAINT UMINeIaeRaUINT USTaUIuUTEUd W.A. 2557. 11

6. Diffusion-equivalent Air Layer Thickness (Sd-value) g ATAIUNUIVBY

91nANTS (Motionless Air Layer) i@1u1sasumunisunsvestounlawinduainisiuniung
wnsvadlouvesianninnumu d wazlle Resistance to Water Vapor Diffusion Factor #ifiu
u Ing Sd-Value fiAwindu p gauduaumu (d) veedn (Sd-value = p x d ) Evaedu [m]

q
[y

Tanullawednunianununaeiuaziia Sd-value 7isinaiu

M19197 2.1 WaAAIA Vapor Permeance ¥833ana1A1skarildy (Building Materials and Films)

Thickness | Thickness Permeance Permeance
Material
in mm gr/hrft? inHg. | ng/Pa-s-m?
Concrete 8.000 203 0.40 23
Brick masonry 4.000 100 0.80 46
Concrete block, hollow 8.000 203 2.40 137
Gypsum wallboard 0.375 10 50.00 2860
Hardboard (Tempered) 0.125 3 5.00 286
Wood, sugar pine 1.000 25 0.4to 5.4 23 to 309




a \
A15°19N  (919)
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Thickness | Thickness Permeance Permeance
Material
in mm or/hrft? inHg. | ng/Pa-s-m?

Plywood (Douglas fir, exterior glue 0.250 6 0.70 40
Plywood (Douglas fir, interior glue 0.250 6 1.90 109
Sheet, glass fiber with acylic resin 0.056 1 0.12 6.9
Sheet, glass fiber with polyester resin 0.480 12 0.05 2.9
Aluminum foil (Thick) 0.0010 0.03 0 0
Aluminum foil (Thin) 0.0004 0.01 0.05 2.9
Polyethelene (6 mil) 0.0060 0.15 0.06 3.4
Polyethelene (8 mil) 0.0080 0.20 0.04 2.3
Polyethelene (10 mil) 0.0100 0.25 0.03 1.7
Polyvinylchloride (PVC) 0.0040 0.10 0.8to 1.4 46 to 80
Polyester 0.0076 0.19 0.08 4.6
Cellulose Acetate 0.0100 0.25 4.6 263
Vapor retarder paint 0.0031 0.08 0.45 26
Primer seater 0.0012 0.03 6.28 360
Vinyl-acrylic primer 0.0016 0.04 8.62 493
Semi-gloss, vinyl- acrylic enamel 0.0240 0.61 6.61 378
Exterior acylic hoouse and trim 0.0017 0.04 5.47 313
Flat paint (2 coats) on insulation board - - 4.00 229
Two coats of enamel on amooth s - 05to 1.5 29 to 86
plaster
Primers + sealer, on insulation board - - 09 to 2.1 51 to 120
Primers + flat oil paint on plaster - - 1.6 to 3.0 91to 172

a1 - Harriman et al, 2008 : 177
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2.7.3 nanUN1sunsvaslaun (Vapor Retarder) Wwdan

N139UN15unsvesloukuian Jardnnininedtasassan laun "Vapor

Retarder" waz "Vapor Barrier" lagii

(%
o o v A

INAAIU AU

'
=

" Vapor Retarder " @ g (Element) ioonuwuuuazfnd lusIAaIAIg

(Assembly) L enuransindeuiizeadlanenisunsvasioul Tnewus Vapor Retarder londu 3

[

Class &4 Ao
Class |
Class I
Class Il

Vapor Retarder: 0.1 perm or less
Vapor Retarder: 1.0 perm or less and greater than 0.1 perm

Vapor Retarder: 1.0 perm or less and greater than 1.0 perm

"Vapor Barrier" #8 Vapor Retarder M3naglunay Class |

Lstiburek (2006) lsiuusdannua "Water Vapor Permeance 1Ju 4 56y (1571971 2.2)

A5199 2.2 LAAIAINISAUIINISUNSYR9lawn

A1 Water Vapor

Towneinula

32AU (Class) Permeance Aag19350
(a) [perm]
Vapor impermeable a<0.1 Rubber membranes, polyethylene film, glass,
Tovisnulald aluminum foil, sheet metal, oil-based paints, vinyl
Vapor semi-impermeable 0.1<a<01 wall coverings, and foil-facer insulating sheathings
Adlothrinlailg
Vapor semi-permeable 1.0<a<10 Plywood, OSB, unfaced expanded polystyrene (EPS),
ﬁﬂ‘l@‘lﬁﬁﬁi’lﬁlﬁ fiberfaced isocyanurate, heavy asphalt impregnated
building papers, the paper and bitumen facing on
most fiberglass batt insulation and most latex-based
paints.

Vapor permeable a>10 Unpainted gypsum board and plaster, unfaced

fiberglass insulation, cellulose insulation,
unpainted stucco, lightweight asphalt impregnated
building papers, asphalt impregnated building fiber
board, exterior gypsum sheathings, cement

sheathings

ﬁm . Lstiburek 2006 : 4 ; Lstiburek 2002 : 40
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'
o

anidloingsiagriibianuaiunsalunisiumunisunslounvesianiuanas
L@ fegnaidu Bitumen Membrane Mifiaumiun 2.7 . anlaiizianedien Sd-value lngiade
Wiy 137.1 m Wellvungiang (Percentage of perforation) 0.0476% ¢ Sd- value lagiade

LANANMADINYS 41.4 m

USunauanuguitunsrinudantugiiaivils aunsaduiulanuaunisi

Wy = A x Perm x (Ph - Pd) [ng/s]
Wy = Vapor Permeance Load [ng/s]
Perm = Water Vapor Permeance [ng/s-m?* Pa]

A = WunAvesdan [m?]
Ph - w59rulatNN1IIPURTANNTY [Pa]
Pd = w59nUloUMN9PUALIAS [Pa]

2.7.4 Moisture Storage

Y ]

Yanifu Hygroscopic Material tu i usuBusu annsageduanuduiiioglu
01n1lé TneYanazqeduaruduauinaunaniuiu (Moisture Equiliorium) 3 s3uifuuTunn
aududwinslurnedy Tasusunuarudulutan (Moisture Content) azifiunnd wiile
A uTudiisifingstu nisifnesiulutan (Moisture region) amnsautdlfifu 3 4 fe

1. Sorption Moisture (or Hygroscopic) Region Fal ez 3 U UR WAEN1IE T LTS
(Dry State) Waudsanmzaunavesanuduiinududuimsuszana 95%

2. Capillary Water Region Frabazsoiiiesnndrwieves Sorption Region U
uilansBusavenii (Free Water Saturate) Tutasiignguvesfaniifoundlugjazgniduifiusae
thaufisgadud

3. Super Saturated Region drsiiazreiiontaduiivein Waudweing

meluiaianuafuluden lugaslianuiuduinsazuindu 100% e

2.7.5 anuuluianiiinaserdulsednsnisinanuseu
Aanuruludanndnaviiviadudse dnsnisihauiou (Thermal Conductivity)
a1 U a

YoalaniinannTu il Wewnaninegluiagtuilrduussansnmsinuioungniteinie

Munsnagludesinevesian
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0.28 4

T 0.25 y=0.,009x + 0.074
i R%=0.96 y =0.0083x + 0.0562
E R?=0.9919
= 022
2
= #Chia
9 0.19 : AKaniwa
] ¥ =0.0026x +0.1133 Famo
S R?=0.97 -
= 0.16 1 X Triticale
E *
o 3
= 0.13 4 & y =0.001x + 0.1227
R*=0.38
0.10 - v T .
5 10 15 20 25

Moisture content, % (d.b.)

AWA 2.21 wansdnumevasen Thermal Conductivity fuAsulumuyiainaautilutan
i - https://www.researchgate.net
2.7.6 maunsvadlethiintansuenidislduanuieuanisdeniing
sifsnsueniiffantuuenandutagiifisngy du 3y egilutanazgadutili
melundsnduinddniliunufeunniidameiiing difigeduliiasigungiigtuay
ﬁmmﬁulmfﬁﬁqqﬂdw‘%nmﬁa&ﬂmﬂiau FohliAnnsunsnszeveslothantaguisdauily
fausndifaiy ﬁ?fﬂ:ﬁaqmmﬁmzmmﬁﬂafwﬁﬁmdw Tnefiermsnisunsnszatsvedlotniniy

I¢taesiima fio unseenlufionianisuen uazunsitlulusesisermanelustiovievandied
fudalu  Tunsdivesfesiveniadsdigaungifanigluiisn dnisindausiutagie siulot
LU uHuPolyethylene ﬁé’wwé“waaLLsJuQU%’uﬁﬂﬂﬂmfﬂajmmsaLst'ﬁiwulﬂé’aLLsJuﬁﬂ%’u%ﬂagJ
fnffuainianeluiodldazan lethdmtasinnsazaumuuiuluneatiiuinausiudosy

Tounnelunids Geonansliintgniesdulunidsla



Exterior Conditions

Temperature: 80°F
Reilative humidity: 75%
Vapor pressure: 2.49 kPa

Solar radiation
strikes wall

Brick veneer is saturated -
with rainwater

ra—

Conditions within Cavity:

Temperature: 100°F
Relative humidity: 100%

Vapor pressure: 6.45 kPa

Interior Conditions

Temperature: 75°F
Relative humidity: 60%
Vapor pressure: 1.82 kPa

Vapor is driven both inward and

41

1-inch air space outward by a high vapor pressure

Felt paper differential between the brick and
the interior and the brick and the

Fiberboard sheathing exterior.

Fiberglass insulation '

Polyethylene

Interior gypsum board

a o ] Y, = Yo o v A ¢
AINN 2.22 LLﬁﬂ\‘]aﬂ‘Umgﬂ']iLLWi?J@Ql@u’]VlNUQﬂ']EJU@ﬂLiJE]l@I?Uﬂ'J']@Ji@u?’U']ﬂiﬂa@'ﬁ/lmﬂ

i ; https://buildingscience.com

2.1.7 mswﬁqammﬁwaﬁaq (Moisture Buffering of Material)

’Tﬂﬂ‘ﬁltﬁu Hygroscopic Material VldlE]E\Jj'ﬂ’laslua’lﬂ’l’ia’lu’]’imﬂﬂsﬁjum’msﬁyuﬁ]’m
DN LLammmm%uaaﬂajmmﬂﬁagjma”aui’aqﬁ?ulﬁ Immﬁ@m%’wﬁsmsmamms'??uﬁfﬁwa
TAnnsusrtuvesenaneluies lvanuduneluonnsliwnssfunnlusas
Y2978 Steeman et al. (2010) l#oBunengAnssunisminanutuvestan (Moisture Buffering

of Material) 13l isgaumgiivesenniAanigluiosgeliu (A1uiuduivsanas) gaumginiives

[

Tanaziinawume lathanlutanasunseanundnisluvios lunnduiuiiegamgiinigluvies

s

A1a9 (ANUTUFUINSIALTY) Tarnelusinidazanaadudnldluian Fevinldimnududunns

Y Y q

meluiosarraudiensd wonanil luvaeiianmeletioenuntu asinnisfaeiniusou
U g dy =

wlsiogluainia uaziloTanaaduanuiuziinisudesninu Seusenundeinianigluvios gail

! % PN |

wavilvigamniiluiesiiaiiaeutansiiniinsilaififaniidu Hygroscopic Material agnelu
o

Haseudnidnasornuaiuisolunismiasauiuresiande AIN13G AU
(Sorption) mms?jyusumi’aa Wa A" Vapor Permeability 3eandananail Tnealdazldneit ustay

wWasulumuaduduing
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2.8 MUYNLAYAVDY

NATeTuNsANEINTZUIUNISHER wazauUAvoNudLasNTaTuAILSau
nfiluiuanun Ysewelne Feailinguszaaide 2 Usenis fie 1. wiednwinuaudfvesduly

& L A ~ ) A Y  aa ' | 1
Weluanuiuseimalng Aunigaulu MSWALILAZNTEUIUNINARAIEITNITAISY WU N1STY
sUtagnfinduuiuiiuazriipuiuiueudou 2. e Wannndnduruiuiuaznisauiuiy
ANuTauIniYy nglianudAnduniseysnyndsnuuasdwindey Han1539enudn 1. Ay
nsAnwiRuanwarvaduly wudl ve1An gumBkarnsedudng danuwmileltegludiiany

Ql' v < a [y} ' d! ) o 7 o a o QI o a I~
WLNEauNasWAULTUNARA U9 Faausatunlguselesdlauying vinnau waztblundmdu
YDINNLAITIY A28 F5N158N1D N15OALTULEY Juuagn1suaetugy 2. ANUNITHAIL LN LR LAY
AUIUAUAIUTOU WU FIUTZEUNINUIZEN AD N1IANANG UIg1INIT) g3y ﬁalﬂu’?a@
Uszaundanuldsala dumdniun dudn Auluad dunssudsnsnaniumunsaunlsignison
WK way nsraedugl dnsuskuiuazauiutuanuiouainduleisilaainnimeass

v & a o fala ) a ¢ wa Y] % = '
Jadundndueinfavsennnis Ine n1seseiuaznaaeuautfveiand uusRgedn nuin
Jan Sample 1 (A) TA1LQ8 8AIUAIULIIAIEIEA 0.84 Lunwi1ada (AlanTuusIwan1sIe
a a = Y] % a a o P
WUAWAS) wavdA1adunistnd s 9AU1nTeeas 3.36 Sample 2 (B) HANLaAY AUATULTIAS
g9an 1.00 wngwiada (Alanfuusaransauouiung) wazda1laden1stndl a yavinsegas
5.22 Sample 3 (O) 1ALAA AR 1ULITIAIAEA 1.06 lungn1ada (AlanTuuwsawonsng
WURINS) LaslAtadenistn /i a nInsesay 6.50 wagnTnTeAkasnnaeuantiveian

o v 1 v = 1 dl o v a = 1

an1miAuseu wudn dag dAnafsanimiiniiy Sougunil100 sarwalfed luyie 23.56
(Tnddowns-naiy) kavdAnadvaniniinnuiou s aumgisesas 0.043 nasanuy §Idule
wlsnsmwwandagioondu 2 wuu Ao uwiuihuazawiuduarudou InetTaguaudule v+

[ A

fuszanu Tudadiu 70: 30 wazdelainYanilaannnisnaassuimeasandnduvadld wazveq

9

¥
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pnusstufisiiy fedgiteannisUssduanudaiuresngududn Suondaduet uay
Fuslaeluninsam wuih wiushelusedusnn fiae
amﬁ%’aﬁlﬂmm'ﬁ{]’aL%amaaqﬁi’mqUizaaﬁl,ﬁaLU%EJ‘ULﬁauﬂszﬁw%mwmaqamu
anufouiindn anlugnsmnsivauiunuieuidenldiulaeiily msdnududunislagld
WeanAaeeuuInning 3.50 1. 813 5.00 4. g 2.50 1. nMeluwialuiowmaassawin 1.00 x 2.00
. 31U 4 visanaaes viewnaaenlesiuanuseusuiiamile fanziuesn uagfinnziunn
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3.4.1 dun13NIAUIAY NS TN UYBB1AT

wisrulwihldluszuuusuanered (KWh/year)

g =
willdaen (M2)
wirnuwi Al luszuusasaimed ( KWh/year)
’ - fiuiildans (mM2)
z = @AIAsARY  z = 1 (green building)
= 0 (nen- green building)

: mildndumasemwiel ( KWh/year)

N fuildasy (mM2)
T = A+x+y+z

A v A v [
S X A G]GUUWﬁQQ"IUIU'ﬁgUU'UﬁUQ']ﬂ']ﬂ

y Ao AUina Ul uTEUULEIEIN
z g A19IANSELRED

x Ao salisaunisialad

A Ao AduUsTaNsuesaunIs

E Ao Anvlindsnusiuluenans

3.4.2 afrlunsdeldzunuunmsdnasiunnnneaziuy (Rating Scale)

Aade ( Mean )

eI TIEiA LAY
Auade 4.50 - 5.00 e sEFuAALRuTianelanian
Auade 3.50 - 4.09 e sdumaLiiufianelann
Auade 2.50 - 3.49 el sEduAiuTianelatunans
Auady 1.50 - 2.49 vinefs sAuANTuRawelatos
Aady 1.00 - 1.49 vanefs sefuanmiiufianelaviosiign

AATILVNUADPLTIUTTENY
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mgauilduaiuinguinldlug w3e Eco-friendly W nszilosindnanTansleda
- Tuppukazidnisneasne wennistdannelueddiuiiean
msvududunistsannsldndnudemas waznsdanisveadeniinainnisneasns

Tgvaadsiiintuauisaunavunldlvdlasesazo1

1.2 91A15 B 749 wanauiiies nyuymuuas diudldass
56,000 151975 dnwaziuaimsdinau $runt 36 Fu Wueansdingu Ald
$UTBWINTFIU TEAUAIaR LEED Platinum 91nan1e1m15ide1ansgeLuini (U.S. Green
Building Council: USG ) n1sneas19e1asliaudidnydua sugnasied danasie
dandouaztagluniseusnendsau sulufsmseenuuuenasililusezenaieli
Anaudsiu dwmadroormslusunasluFeswesrlddeiianasannisliszuuiay van
afitsannslindsnulilihnglueians

WUIAANITBBNLUUNISNBES1991A15EIRET 81A1T B

- 91A13 B enanslassasneguneatuaeuwaustu nsoude
nszanilAssousiasmumdneIniananans dstisannuiousuueneIns waz
seminenoademsTagitianteainsenas 44 % wnananiuinduunldlvgl

- 9ONLUUNBAT1481A1TLAElATIAT1981A1 58111505895
wsiuAulmaue 7.2 Snimesainanngaquinatswesusuiulmunusesideuiidmia
NYAUYI

- sUnvunsneateiilduianssunisesnuuunisliiuiliiaa
Ustlowilnsoonuuuliionnnss fiuilduasiufididergeniiitmun

- Tnssaramdsnndszgndléifunsugnsniliidaduauiuiua
YoussrumAtisaisemeauIavsirituoasditinay

- szuviuomanigluenmsldssuuszuuuandsuauden
MnemAildudr91neIniageInae (Air to-Air Heat Exchanger) iunisdisanu3anm

NsAnfauATeIUsUBINIANElUDIATILAZAANS NI ULALIUIAYBIATEIUSUBINA
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2. ngueasluledives

2.1 8115 D-1 it Llwmanumans ngammavnuas Siudildaoy
60,500 A151901975 Snwaztdue1A1sainey 91Nty 42 $u 81a15 D 1uenAns
diine Tassadreiilugiasguuvunisneadisermsuvud uis nseusiaislifan
Useunw AaunIn way uieasmensyanundiu Tngsouenanst iuiididedeudng
HopUsznautuarmsdusiaisiadrarldaunatsdn lraniwens Tnesausslale
%‘umiaaﬂLLUULﬁaiaa%’umi%’mmmmgm LEED

LUIAANISNAILUIDIANS D-1

- iU vesonmsliinfiuiiadeniuty Zevay 25

- Yudgsmsldssuuand meluenas ssuuvudslununaady
Smart Elevator thevugenuldids Iiusyndatunin 30%

- J3udsunszanaigueneians lagldnszan Aidauaudd
agyiounufou ioanaufoulingfeins 1unsisannisldiaiesivenia
nmelueas

- MswaLnfiuilamaridinenans nMsensaunseaduaeing
(Solar Cell) Fefindsmsuaniivnelindnnseualniinaunu

2.2 8115 D-2 iR Lwndau njannumiuas d9uildasey
34,600 MIILURTANWULDIANTEIUNIU Srunutu 29 Fu Wuenansdina AIERT
N13NE51991ATES 198 ABUNTH LazUsenaumelasedsianssanluuedIuveseIans
anmwandenlngseu deuludserasdringmu mildeasiiuiididesldenidesannt
Huindoudnemte szuudueniadmadudneaznisldiedesuuonieludiumdn
waznszaremsliaulunudusiisgueennns

LUIRANISWAILIDIANS D-2

- mynadiemsdalifufianinauldunasainsssumions
Gl eladn Open-plan Office 7ilaifinsturesneluiifinvanesnsuuasainsssumd
PnFuLeN Needaenasiicdddianiaen

- Jfudsunszanveseians Idauant® anunsadostuany
Yourdrgenasuarasiioudilisuniseraslaesou uay Iauisadesitudfsiui
meluld Preanusununisiduaslnniglueians

- MITUINIsUTUIURUUTaIA101a1s Tdnisldudnnssy
NAIUNALNU (Solar Cell)

- N159PNLUUMSINEIULLIRT iiaLiufiufidT o7 wazdioan
gaumilneludieassiunanisidentdianlunisusuuenns msdenld Januisets
NARLNANUAEISNENNSTELsanaunule
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4.1.2 N1SANWILNUGINITEDNLUUDIANSUSENEANE 19U lAlin15IUSauLiiau

nguaIAsddenazanAslilydiven

Toyan5199 4.1 WUI1e1ANTNIANIRTIIUeIANTATLIYY ©1A15 A Uag B N3

neasneiAdenuazengege wasnisesnwuuliennslasuiasainegiaiisane duniinsly

NUNABANIIUAANIST LT NA UL NHIFINAINSTT NS I UNanUlaenNT STIE Y ad a1 ing Nan

Tl mlvivis 3 91mrsluenansdiliednnlauinsgiu daue1ans D-1 wag D-2 wuindawiadade

snunseankuulenAsiasuLasaIteg1Liene wag geluinslondsnunawnusiuludanis

Waueaslaeduleuignsdnnisenn1sves usmswads lulaluusudsanewmunlla

UINTFIUIANTATE?

A15199 4.1 9N518USEULNEUTEN1T08NLUUDIANTUTENEANEIUNALEIANTEREILALDIAS

Tailo@Ten
N A 21A15A20814
U238N1590NKUUBIANSELTE
279015 A | 2115 B | 91A15 D-1 | 91A15 D-2

1. MsneasanAlenuare1ngaEn Y Y N N
2. AN50anwUUlIEIANS LA ULEIAIN
ENNNYIND FUNTNSIFNUNADATIS Y Y N N
Juannistanasanululi
3. MIAANAINUAETTUUUSUBINA

D de U 7 Y Y Y
WALAIAININVIUELTE
4. YlgUIgAIUDIANSELYY Y Y N N

4.1.3 Fayamsldndssulnilisu

[

Aavemnisiiutoyanisldndanulnirdeunds 6 eunsllusudmdsanu

ANNTEUBUY WA wINAWEEnsIINaIY 91U 2 nquenans Fadlethteyauninsiey

s

Meadianea wud Jeyanisldndsnuniudelvetomsdilisanguiietawazenanshilydides
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A15199 4.2 A5 USHUBUNIT I I NAI9UY

AUzunansTondn ladndualu)
hou 21775 A 21A15 B 21A15 D-1 81A15 D-2
1 513,200 522,700 621,350 670,850
2 535,650 550,400 675,840 685,370
3 528,800 538,780 678,920 657,400
4 511,800 548,350 665,730 679,540
5 521,370 534,840 645,680 684,320
6 524,480 528,300 672,560 660,800

1 v

1197 4.2 nuimslindanulsiiherasiifuenasdides wui deyans
Timdsnunuseifouresermsdioangudaog fewgawindu 511,800 Alatnddalus 4
ANEaEAWIAU 550,400 Alatardnlus waviiAadowiiu 531,100 Alataddlus luvarfionans
ﬁlﬂﬁdmmsﬁL‘Tj‘mifuﬁmgil’wqmvhﬁu 621,350 Alataraalug frgegaLiniu 685,370 Aland

39 wardARAuWINTU 653,360 NlaTRAYILLY

a ! a Y W
M19190 4.3 W']i']\EILLE‘WNﬂ’]LQaUﬂr]{[fﬂwaﬂqr]u

AUz lnin @Eladaddalug)
oy 21715 A 21A15 B 21A15 D-1 81A15 D-2
1 513,200 522,700 621,350 670,850
2 535,650 550,400 675,840 685,370
3 528,800 538,780 678,920 657,400
q 511,800 548,350 665,730 679,540
5 521,370 534,840 645,680 684,320
6 524,480 528,300 672,560 660,300
ﬂ"llﬂﬁ.ﬂ 522,550 537,228 660,013 673,047

1NN 4.3 WU 81A15 A Anadenisldndenudesnaneyf 522,550
Aladnatalae sea9nAe 8115 B denadenisldndenuegi 537,228 Aladnddalug muuneie
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91A13 D-1 denadenisiindanuegi 660,013 Aladnadalus lngaans D-2 dinislindanuann

gn lngdlaadenisldndanuegin 673,047 Alainadilus

M13199 4.4 gsvaguivisumslandanudenisauns

AUz sdlnin Eladaddlusdansnauns)
hou 271075 A 21A15 B 21A15 D-1 81A15 D-2
1 5.13 523 6.21 6.71
2 5.36 5.50 6.76 6.85
3 5.29 5.39 6.79 6.57
4 512 5.48 6.66 6.80
5 521 5.35 6.46 6.84
6 5.25 5.28 6.73 6.61

A ! Y o A a a v
1NN IN 4.4 W‘U'}qﬂ']iisljwaﬂﬂqutﬁ/\]ﬁq@qﬂqiwLﬂu@qﬂqiﬁlfﬂﬂj NWUIN GU@JJ_Uaﬂrﬁ

Iindnusiuderiouvetensaleanguiiegi demgawintu 5.12 Aladaddalussienisn

wns dageaainiu 5.50 Alateadalussienisnauns wasdenadewiniu 5.31 Alainddilusse

M35 Tuvagiennsildlyaimsdldeiuiamanyinu 6.21 Alainddiluesionsnuuns

fimgeaninnu 6.85 Aladnddalusanisauns wazlidaiowiiiu 6.53 Aladnddilusdenisng

bR

M19197 4.5 mssaguiviiniueien1siindnudenisnuunsusare1as

AUz sl @ladndtalasdansnauns)
oy 271A75 A 21A15 B 21A15 D-1 21A15 D-2
1 5.13 523 6.21 6.71
2 5.36 5.50 6.76 6.85
3 5.29 5.39 6.79 6.57
4 512 5.48 6.66 6.80
5 5.21 5.35 6.46 6.84
6 5.25 5.28 6.73 6.61
Alade 5.17 5.37 6.6 6.73
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1NN 4.5 WUt 1A3 A Tiaadenslindanuliesiianogi 5.17 Aladng
Hlussemsnauns sesawndo 9115 B flredsnislindanuegi 5.37 Alatnddlusiensns
lns MuaIgenAs D-1 faedenislindanuegil 6.60 Aladnddalussemauuns lae
9113 D-2 insldndanuniian Tnedidedenslindanuegi 6.73 Alatnddalussionisns
M

4.1.2 msvszdiuanudemeiiinananuduluaias

nMsUssiuanuidemeiiiatulutanudsnmeluresenas vhlasnisfudoya
arudemevosntaniglueins fonsdanauaznistuiinnmens nduiandiesgiuay
Ussifiumammndemeifstudus sz T

= a £ 1 3 = o
FEAUN 1 N’JNHQI@JWULMU@’J’]&ILﬁEJ‘Vi’]‘EJﬂI@Lﬁ]u

A a v a =
LAUN 2 NINUNANTITNDIUDIA

all

)

a v a

JeAUN 3 RN INeLaEranaenasd
HaN1TIATIEideyanuinssruaudsmedungeglusedun 1 Ao Handald
WuLiuAEsedaau Tnelaniz o AN 4 uaz 5 Ao 1.55 WA uay 1.85 WA 91N

[
[y

szauiunglue1nns ANUdeMesEAUN 3 WUNINNTEAUAIINEST 3 1A2UES 1.00 LIRS 91N
seaunuNelua1As wazkilafa1TUIN LA IRUVDINT ALNULTIUAMULASTeUIN TN 1 (J1T9
PAnzTuAN) N998719009HUY DNNULDNANTUNUS NWULNINTIUY BILUIULAMULFLWE WU

sepuanUdsmeazlaannunlumtesluniian 1, 2, 3 way 4 suany

4.2 nansaniaiunuenaduiiindulutaguiisnneluaians
4.2.1 anuuannsvasUBnnananaduluniisiianagasiieg
mﬂmamiLﬁuﬁagaﬂ%mﬂmmm?gﬂuﬁﬁaqmﬁamauaﬂmmi WagtNNIATIEN
MAALYeIAALIEAUANLGS 5 52U Teln 0.55 13ims 0.75 WIRg 0.95 WA 1.55 LWAT LAS
1.85 LUATWUI mmiﬁﬂ%mmmm%ﬂumﬁqLwiazisﬁummqqmesmﬁuasmﬁﬁaﬁﬁﬁm
(p<0.05) Fauanslunisnadi 2 wipuiuLanslayaatialiauTIene (descriptive statistics) lumsng

N1uay 2
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M19197 4.6 YeyaainvenTATenUsaANNuluTan NusarsEAuAIINgwedenans

ey | Mean (%) e I?::)iaﬁon Minimum (%) | Maximum (%)
sefumNGaT 1 16 27.854 14.328 12.45 75.40
seiuANLged 2 16 34.748 17.584 13.10 75.50
sEFuANGaT 3 16 45.744 22.421 18.42 98.30
spAUATIGaTt 4 24 17.482 6.874 9.40 25.80
spUATIIGaT 5 24 12.425 2.526 8.50 18.60
el 9 26325 17.547 8.50 98.40

M13199 4.7 MTIATIEtea AnuwanavesUsinuauuludan o dumidunsiniue

[y

ArI¥AUANGIveIeAs lagldis ANOVA

Sig

ANNUANANVBIUTINUANTLLLIER

U UARYIEAUAINLES

21.038

0.000

4.2.2 A27ULANAYIUSUUAMNTUTULABZ T INTI

Mnuanmaiueyauinannuduluinianuiinisweneins wagtuninee

NAATLRA §FANUATLAUILA ALY INTS TUAARNZTUANLA BTN BLAL AR IUDBNLRYILA WUIN 3

a o (%

o

a

USunuanuduadslundslnazdisilsuananeiuegsiidudfty (p<0.05) dalanslunised 3

oy 4

o

M13199 4.8 JayaatiAvesnsiasisusunanuiuluTa

U Mean (%) Std. Minimum Maximum
%’aga Deviation (%) (%)
(%)
NS 1 24 32.2375 26.616 9.70 96.20
Ny 2 24 21.2500 14.133 9.40 60.90
Ny 3 24 21.6433 12.745 8.40 47.90
NS 4 24 18.7508 8.221 7.80 37.40
39U 96 24.3574 18.203 7.8 96.20
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M13199 4.9 MFIATIETeNa ANULANA1YesTInaeNRUluTER a dumidlunsiniiug

a¥IEAUANEIURIDIATs Lagldis ANOVA

F Sig

ANNBANAINYDIUTINUA UL TER 4.739 0.004

U AR IEAUAINGS

4.3 auduiusssninsanudemeiiatuiuiinuanutuiinsany

4.3.1 mvssdunalpgldnauisufisuusinuanudusefiufinneluvosds
NNHaNTIATIATeYaNUIN sERuAIEBEINiganTeseiufl 3 wuannluwidsil 1 Jseg a
sefuATIgedl 2 way 3 TnetnuSananraduld 46.4%,47.9%, 56.8%, 95.8%, uay 97.4% vy
wiuldinanudemeniad uldluseduuiinueudueglurasssano 48%-98% wazaanu

= a v A v A = | Y} P
LAY TDIAUTINIDILAUN 2 WU@JqﬂIUN‘UQ‘VI 1 way 2 "?N@EQJJ W 33@Uﬂ'§71|'51@‘1/] 1-2 way 2-3

a

MINAIRY WUIIAANTULA 17%-75% UagAnuid@emengansoseaun 1 wuninlunidan

]
v aa

WAy 4 99g o SYAUANEIN 1-2 NUINIAANUTULS 13%-51% DN INUAULES MY TEAUT
ANET 1.55 AT kag 1.85 was Tunnuids lngaAlade o WiagseauaIugaawaasNiall
wuRlULIanAY

4.3.2 M3Usziunamg i uniladukannuduiusvesUTnamNunely
faﬂmﬁ’qﬁisﬁummqqﬁmem'wﬁ’u LLasmmLﬁamwmaqﬂamﬁ’wmLmuqﬁﬁué’mmm

Y] % 6 a d’l} d‘ 1 = d’ a dy 1 Ql‘
ANNFUNUSVRIUTUIUANNYUN AN LazauFemenfiaiy wudt Mswdsuulas
YSunaanuduiussauanudemevomian 4 Juwiltunlndifesiuanian seadufontan
1 Fe2gNUANULANAITDILITTL B S8AUAINEIN 2 (52U 0.80 WnsAnHunelueias)
AUUNTST 2 kag 3 TAMULANAITENINUILTNYBIUSUUANUTULAL TEAUANULAL NI DE S
FALUNTEAUANEM 2 kae 3 (SeaU 0.80 uar 1.00 WasaNiun1elueIAs auasiu) lny
v a A A & a ) a ' ) = " o o o A

WIa7 2 SUSInaAMUTUEanTIsEAUAINET 2 uissRuanudemeeglusyiuiian (seaud 1)
WagHifan 3 TUSINUANNTUENER o SEAUANEN 3 udszAuaudsngegluseRuRgatuiy

Y =
ITAUAIUEIN 2
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ajunauasdarauanuy

5.1 @yunan1sAnen

5.1.1 Yayanislinasanuvesenmsdlisnlalinsiauiwuuaiassaunisdmsy
AwndsiionAsd@ilen madeseiadsinisldlnideisnsonnsenvanueseinsdideals
aunadedl

5.1.2 wuudiassannsmslindsaulsmaaeuanugniesiveinnsd ug iy
91A1sddenazemsliledidedlaedagndes nmsvaaeudviionasdluinazenmslllediven
wui1e1ens A fadueiasdidendiddiiomsdideadesniuionnsdideesaunimaaoy
uay 113 D-1 uay D-2 Ae 01AslillvdTen Taduiionmsdidonade 550 daduiloraslily
AToade 553 Adviifinanildunnivilenasdidemeasy

5.13 wuudaesaunsdeienmsiileaiannsntiaszgndldituoaisiug
i oanUFinanislindsnuuazliuninigiunuuuuensdider anaunismaas ua1N15a
aansalUsunanisldiamedsidnsldniuazeaniuunmsdansmdsnulueiasliegedu
SPUU

5.1.4 Anwdeveanniigassiu 3 wuanndisssunaged 3 Aefiseiuadiugs
0.80 wins nszFURunelueas wanidofinsanmudiduresmils asnummdeeuniign
Tuntedl 1 (ifsfirns Tunnideanile) unvesnnutuiiiatuerasnanraisains Wi ians
Hidnnnmihiazendsnndudu fsnsinisinudelulusuan

5.1.5 vnadifaudsmennniianaznuuiniauaudueglugag 47%-98%
wazAademesesasieseiu 2 nusnluntded 1 uag 2 Jseg o seRUANG 1-2 uas 2-
3 puddy awnuiviinaueuduialdoglurisUssun 18%-76% wagaudeesiian
viosaudl 1 numnluadedl 3 wag 4 (ulsians Tuoonidesld) Faog o sziunmged 1-2 9
wuhfivBnaenutuiiinldeglutisssana 149%-519%

5.1.6 anuduiusseninssiuaudsmeduuiiueaduiivululoly
fimmadeatuesetaou lussiuresanaetasuuniioned Tdunfianugs 1.55 wns way 1.85

Wng widmiusEAvaInaneYasveIns lunfiaaugs 0.55 wns 0.75 lwnsway 0.95 Luns
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winluYeIAMUENRUSTEnINIANEsETIARTLUS AR INTINElU A SAUUT I AT LN
a & a v v o A = o I Aa s &8 1Y)
Wndulianunseiudny Ingnizlunidsdl 2 uag 3 Ae o fwndandusuumuTuaInauny
ANNEEEIINWAE B AwrTiUTInaANNTUEgINaUNUANIEEIEtaY AN aaguianan?
mistinsAinwsslulusuandsanmsiviliiAn

5.1.7 wuudnaesaunisavtienasdleniiaunsouiundssendldivennsdus
WeanUIuunslengsunaglaunsgIunIuLuUeIAISal e 91NANNITNAFOUAINITE
mnnsalusunansldidesuinisldlniinazesnuuunisdanisnasnulueimslaegnedy

TUU

5.2 YoLAUDLUL

Uadudadeniinasenislindsnu o wuudtaesaunisnisiondenu

[

MUY
Irlfhasgnusulsmasnaaeuliuadouasaenndosiunisidnuasegiatenas wudl a1wnsa
uINLANARNSIEenlTTaneasaneg Saufunisfnwanuduailasainsadinailen
Wisuisuiielildmadoniianuduauazassmutmunenis Ussndandaanu dnlgns
Uimsdamandsnuegaissuuiazdiduluewian uaziausluanianisneaiaeiasiideiie
ihluiannenmsidiliiduensdifoinnuanisissenmsiiueimsaidvadulouienisin
mMandsnuidulumusuuuunmsgudisriufueimsiegisenmsaidondunals duieiasd
Weallalndrssiu wisuiieudveiasiledderArdviianasidgadanuuwansneaiuuin
\osanemsdanansalifulovislunisdanisndsnunelueiasidaauanuaniside
angudninannslindsnuluszuudivennia nsldianlunsieatrsenansiieannisld
w¥snluenns msiidonisfionsadiuiy fi

5.2.1 ssuudsuennmia esnwuuliiianisivalisueinianiguengniely wau
sTUUIATesUUaINA

5.2.2 n32an50UA191A15. 01 Insulated Laminate Jasiunrusoudg o
91Ashavinwasazviauls

5.2.3 n3au1As Idawleunviusisusuegiideunesd vinlvnisaemay
Souanas

5.24 myiatiinumsduresoasnsdanvasiiduiuluinadues

U Weawneszezinatnanaly dwalvusuiuanududasuldle
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5.2.5 18991n7931NAU09AT 91NN IAAINUTUA DIV UNTINTAINUSEU 39
(v 1 ) 1 Qng d{' | d' & = 1 d' [~ % Ql' d'
AIsTnlulsiazdumimatsasuienmiAeds wsaidenanilululauiniign iieanaiy

AANALAREUTBINTTIN
5.2.6 myinUsuuanudulunivniuuazlussezaiuganiiuinndy e

1
a LY

AnsgianuduiusvesUTinaauulukassrezaualdtaRULINTUB NG 11150

llgnismanvguaiunvesnnuduneainandademudule
5.2.7 msiiuduugeiindsuinauanuduluisasauvesmidaliiuuinduy ag

228 NANTIASIZIINED AN AINNUTDDUINTUY
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