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fue1ms Tagldlusunsy PvWatts Calculator nan 3@nwinudn wwavnaflmngauie I uaainasiunnsgiu fe s
USuussmuuuImiei 4 Taensufuugsgunsalluiiidesadns usuussdantannieuen Usuusstanguilslusuas uay
Usulgedanuasmfiuwas vinliaunsaanen LPD a1 59.15% OTTV 41.55% RTTV 84.92% uagA1n1sldnasaulagsiu
Y8491A5anaY 22.46% HA1ld91elun1sUuul eAssIn 431,775 um Lagtil o3 ULLININTA AR SLH L Yad
wawefing S1uau 83 uns fleldinodmiuunaeaduasenfingsin 509,205 v iliamnsaidueimsilindaanudy

Audld Inediszozanfunulasnis 6.14
MaA1AN: N15UTUUTeIATS, 91AsUsERdanday, MvintsesAnsusmsdiuiua

Abstract

This research presents a method for improving the Subdistrict Administrative Organization building to
reduce energy consumption and assessment of energy use was assessed by using BEC V.1.0.6. The results indicated
that buildings had OTTV, RTTV, and LPD which did not pass the minimum energy benchmark according to the
2021 ministerial regulations. Thus, the researcher suggested 4 approaches. The presented approach was
convenient, and it had minimum effects on the appearance of the building. After the building was renovated, the
researcher suggested renewable energy like solar energy for the building by using the PVWatts Calculator. The

results indicated that it was an appropriate building for passing groups of benchmarks, including renovation
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according to the fourth approach by improving lighting equipment, exterior surface materials, translucent wall
material, and opaque roof material. Resulting in reducing the LPD value by 59.15%, OTTV by 41.55%, RTTV by
84.92%, and the building's overall energy use reduced by 22.46%. Renovation expenses were 431,775 baht. In
addition, when operating with 83 solar modules by using a budget of 509,205 baht. Therefore, it was the building

that used zero energy. The project has a payback period of 6.14 years.

Keywords: Building Improvement, Energy Saving Building, Subdistrict Administrative
Received: August 7, 2023; Revised: October 25, 2023; Accepted: October 30, 2023
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wazn1seenkuUsTuUUsUeIne ssuulniuasadndlilivssdniaings egnslsfmaumndieashifivssdnsainlunis
Josriuanufeu msvszudamdsnuiliannsoussquimneldedieddu (naaumdsnumaunuiazeyintndsny,
2558) sAdeilldAnuiladeiidmanonislindamiluoinsnsdidng di

1) gunsailnil Yseneusie seuulniuasaing way svuudiuenie

nsaani1sldndsudmivszuuliinasadng aasaanisidininannuasussAvguiovasaluaig 9
Tifeiiaausdansnnuaindifismenionisldon aunsavildlaenisiden linasalnifiuszandaings usensld
Ustlominnuassssumideomaiansiasaindida-Dadnlud Wus luduszuudiuenia madenisdesusuoime
fiiszavBnmuazvunamsnzaniumsldnu

2) TdnnTaUDIANS

- wdsaniiu nsiiisauansolunsdumunsdeulindsan iwedesiulilimnufoudsinianaindu
wilslugadnsunisldlasazan ersdenldaurutiostunnudouisidamnudumumiuiou (@1 R) ge Ingfiarsan
Ussinfvnefusneasnslfnuiassumisiiafsauiu Wy melilidauundim nslfauuuuwsinulasaad
Judu

- wifeiiu dveasnieusnarmsmsiiudgounieliiagiuuieazviouainuiou Jedvesiannieuenii

winsnsiulinasieAndudseavanisganausadeniing dahbidnismanuiousiuvewiiaonms (OTTV) Winduvseanas

et
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- nifslussuas msidentannszaniiiardudseans nsdaiiuauiouainisdeniing (Solar Heat Gain
Coefficient; SHGO) #in iffasan3sderiingiidsinundalusuwanoliiAanisaiomenuiouiignisluoias desun
au¥oututuegiurinuesiiilusuasie

e sydnaina (2559) lidnwinuamenisyiuussermsdinnumnesslulsemelneliiduoimsild
wisamsidugud uazuszidiueesdrinnumasgiiaiemauuuinasgiuinazassaimudueiansilindsnugns
Hugudldvield mndsaaguinualuasdadiuemsuuuifn wuh msviudgnseuoimaifissesnafisaduaiudoins
wiusmnemsiiganiiianansandald dunsuiuupgunsallviinusliviuginseuenis nui wunsiianinso
annadanuslunnetasliuinnituunausn

4.2 INQUIIINTTINNITOUSIWAN Y

TuruAdeidlddnuinasinasgulssans amndnududluerasvesUssmalneiafuuuimislunis
Usuugseesnsdifnuiliifiuszaviamm muusznansevsamdsnu Bes fuuadunmsgilunisesniuuenmsiiients

ausnENAIU w.a. 2564 laeflinaeiiinettosiue1msnsdfinw Awnsei 1 (Nsensamdsany, 2564)

= ' - v e o '
M19199 1 ﬂWNWWiEW‘U‘LUﬂ"ﬁESﬂLL‘UUa?ﬂ?iLW@ﬂWﬁaHiﬂ‘H‘WﬁN?u w.d. 2564 luszuunseu 0113 wagszuulniuasaing

UseLnnennis OTTV (Inf/As.41.) RTTV (In6/n5.4.) LPD (3n6/n5.30.)

Fridnaunsenvinig 50 10 10

luduszuudSuenniea wsesUSuemeuuiadn (Split Type) anansaidenldinasiussansanndanuvesseuuuiu

91N AN 2

] ' - v ¢ o o
N1919N 2 ﬂ']iJ'Wlﬁﬁ"luELUﬂ’ﬁa@ﬂLL‘U‘U?Nﬂ'ﬁLW@ﬂ"ﬁ@iﬁﬂ‘iﬁWﬁN’m W.A. 2564 ZU?&UUU?’U?J?HWT

YuAAIBIUFUBIMALUUTLRELRB(Split Type) EER (COP)

laiin 12,000 Twd (40,944 BTU/h) >11 (23.22)

Arunsiindsnulagsiuue oI sazEunue i AnalaA1Nsidndsnulagsiuve a1 sHu AN INAINTS

Tdndanulng siunsdveseiansdads Fadiiunnisldau fermne wasiuivesdianaimsusazsuduuieiuaians

= ' v

Aazneadrwsesnulas wavenso1edanaalianssuudenainns seuulwinnasaing wazszuuuSuainiadulumy
YOMAUAVDILARLTTUU
4.3 M5IINENIUNAUNUIINUEIDIRE U197 T

a 4 v & A a v o = v -
IANTUR Uﬁ%Wi‘MN Wae WUTISI NDIYYLNYUN (2561) TAiausuuInIanIseanLUUaIASI BuALLUUIiENS

v ¢ W

ausnENAUMNUleUIeNYNINedeETY WU NSHAANSINUNALNUANTIEMa1Andanunsaannistondsanulain

9

nesedldliuayszuuuasainas 100% Fwziiulidnszuiunsdnanauisaduiuimnisesn wuu-Uiuls
g1AsiseuduLUUiaNseusnEndsuliag1slivsEansan
lumAdeilmdenldunswaduasenfindyiiandnsan (Polycrystalline Silicon Solar Cells) Lilosannifuunslaan

v .

WwaETYININKANTINAINTEARUUTFVET WD WeEAnouwADNanINNINER Winraeuswludndwden ndantu

o a v o

° <, ' ' 5 & o 1 o o g val ' = A o
dndaduusiu o (wafer) usaziadlugudvdendyda lidnsdaygu ilidsagnnduuundniaes uagldguuuuns

L]

v
a o

AnRsuundsan (roof mounting) tneguuuuiazialdinglunsindunagaduaseinddosninnisindauuianiieiias
NSAAGIULIY (NGUUWY @UIUNS, 2560)
asuMIMUMIWITIUNSIUBEUBRIN AN sondsnulumInsiifiny) WevihnsusslivUsednsamns

TEnd9UYe01AINAUNUININTFIUY UEITaRinTaEUaLLININNTUSUUTIN U Tneauelsnisusulssgunsal
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P

Iinewiosanduisfivhlaie fisseznainisduiiunisdes uazausuwiniensusuigenseueinsiielinennisd

Uszansamlunisiumuanuioudlu Maimndesnisiiermsiidnenmduoimsilindanudugud Juaueuun

7179015 NS RUNARNUINLEIDTIRETILAIY

5. 21MsSNSUANL
5.1 anwalen 1NN 1enIm
91A15711N158IANITUTIMTAIWAIUAIEATILUN BLNBNNATR Janindeqll dunisen1sedf N15.38704,

E101.41333 fidnwasidugunsedmdeniudn ornsnsilususiinmile-fdld mihowasiunsianziueen flonans

PrUASIATNVNTTUUSUTRS AaNNA 1

1 91AINIaiANEN

2 91A3ER

4

3 pIANsATnUGY
4 Baunszan
ER DI

6 FUTLTHN

299 1 Asfaveia1snsaiAnm

lassaframdnveseinsilureunimaiumin g¢ 2 9u AwEeRIn Audu 1 Saiiudu 2 g9 3.80 WAs 4AZIIN

& & = o I o o s o o
Ut 2 fs AMUVEIAT g 3.70 Was easiBendanind 2 szesanisldauund Juduns - Juand steznanldnu
a1AsUnf 8 vu. siofu Nuiildansin766.83 nv. dnvaznsldnudulvgduiiuiidninnu uasesszyn dnmi 3

(@), (@)
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=
400 | 400 | 400 400 | 3001 300 | 400 | 400 400 | 400
) = = G =
w ® @ @ & & @ @ ® fa ] W e@®r B b © ® w

suUduenArsiangiusen

el
11260

e

f
TN INT
ot [ =

Seiod

& 1o ] ® T ® ® @ [ 2 @

UAwemsirnziunn

(@)

P

a e o A Ao o D3
AR 3 9IMSNTEANET (N) YideN TWAIEUBNBIANS (V) WudUnI1u (A) Mosdseau

: v
<9 v o

¥ R AR R R N
Wuildaes Tu 1 Usgneudae Wundidneu lasdouiu e lawdule Taamads duildaesdy 2

Usznaudie fuiiddnanu wesUsyyu Wesianisant wew lastula Tneuds Wuiiuiiviueinia 589.25 asiauns

Aniludesay 76.84 vosfuivioian wariuiliviuennie 177.58 msnamns Anludosay 23.16 vesiuiiviaian danm

Wia
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.
|
|
|
.|
a

e
2 -
T

7 P

/ 77w b Wﬂéw /
.

A
.

5 ow
R

200 .250{.50250]
o0

o
200
. 400 250,

400

& &
2 Tnamadh o .
1 1 fiuAiuena
v L Ay e
[ fudlddFuernia
Auidu 1 Auidu 2

a ' X A
AT 4 sl

52 dagnseveIns

NNMsANwILUUReaieImInsiiAnm dswasideniannseueins w15 3

M19199 3 TeazBeniannIeueIn1s

dauusznaunsauenAg IYALIBYATEN
ST - BguoyAdausiuauyuas iU Audy
- 1@ A aun 0.3 x 0.3 LUAS
- AU A.E.8. UAATWIA 0.7 X 0.3 LUAS
nifalUsauas - NTANEV YU 6 NeAnS
MaeAasEn - nsuiflomdmaounsn sy
- fhauduuesa wun 9 Nadluns
LRRAuLAR - WNITULAR ALE.E.

5.3 doyamslawasarului
szuuliuasadng annsdrsransldaunsalluiiluennns Ussneudenasariges-tsaus wavdaaiadunain

T 180 YA 518aLBYARINNTIN 4

a15199 4 Jeyansldlnilussuulniuasaing

Usziam maslnd (Tad) duau (¥0)
viaenngeelsaud warUaanadunain 44 157
naoavigealIaus uaztaaadunain 40 23

szuudiueInia a1nnisdrsanistdaunsalliiiiluenans Useneudisiaiesuiueiniawuusendiu (Split Type)

WU 25 1AT8 WUINTIAT EER TINTANQEILNIASEINY WT18aztBendin1sned 5

A137199 5 Toyanmsliluilussuuyiuennia

Uszunm Aasluda Gad) EER 1w (A309)
\w3esUuaInel Split Type 13,000 BTU 1,168.00 11.71 16
\3esUsuaIne Split Type 18,000 BTU 1,569.20 12.08 8

18




Nsaisamdmenssy Ns22NIUUNANISADAS1I

AzamInenssumans Maioanazunonaal umdnerdsumansnu
Ui 6 aduit 2 : woumAw - AIKIAL 2567

Uszan Aaslada Gad) EER S (15849)

\3eausuennia Split Type 30,000 BTU 2,729.60 11.50 1

gunsalluidu arnnisdrsranistindsnulniilueins Ussneumeesesddlihdinmnunatevin Measiden

fIR15797 6

a3t 6 Toyamslalnililugunsalluihaun

Uszim masini (Tnd) d1uau (1A399)
pouIlnesAdlAY 450 16
ABLALABSNANA 50 16
W30 20 6
WS IENBLNENS 1,100 2
i 100 2
3k) 80 2
\wi3eenath 610 1
Wpauszu1ea1nNIA 23 4
w3eatuth 300 1
Wsidewes 282 1
[EGIEEL 3 25
nsvRnifeu 750 1

6. WamsJJjgnazonusigna
6.1 msvssiilueImsnoulsuye

Wevihnsusediuensneudiuuge Inelusunsy BEC V1.0.6 wudn A OTTV RTTV wag LPD 3laisinuna dauen
nslindnulaesiuveeImsiiaIINIINTEnaIN Ul IUUeI8IA1591989 FRNUNATININTFIUAINNAINUA FIR1579
1 7 Mufimanisuszfiulegldivsunsusnsnanadonsldndsnuaswesernsnsdidnulul we. 2563-2564 Andu

18.76% esanmsadedu 9 wu Srnudiluinslidnuaseted mafivanswiueseddlind Dudu

M19199 7 HansusziiueAsneuyUTuUse

19821980 NAUINUIATFIY 21A3NSAIANYN wausziiu
ATNITE1BNIAINSBUTINYDINTI < 50.00 70.08 Tadeinu
(OTTV, T98/n5.40.)
ATNNTENENAIINS BUTINVD < 10.00 52.15 lalsinu
$#89An (RTTV, nA/M5.4.)
Armaalni1desadnegan < 10.00 10.21 Taisinu
(LPD, Tms/n5.4.)
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= o g a
IYASLYN LNEUNUINTZIU B1ATINIUANY HayUITLHY

AT WA ULAYTINVBIBIAT < 55,189.72 48,406.40 WY

(Flavad-2lu9/4)

6.2 U NNTUTUYT91A75

INAINUNILITIUNTINTAAUBLUIMNITUTUYTI81ATS 4 uuavnd wazdszanaaildinslunissuusalag
SraBetinnmantanteadiuazausenu sy ne2565 uarisnisaeunudian danisuudseed

Uit 1 Ufuugsaunsalluindasadng

nsusuugegunsallilildesadne arnvaealigeeisawusuazdaaiad vuin 44 a6 uay 40 Yo 1Ju
viaoal LED Tube T8 vu1a 18 ¢ waw 16 T0d 531 180 vaen nan15UsuUss nudn amnsaandl LPD adld anniiy
10.21 Yadsoasaiuns wie 4.17 Yaddensauns anad 59.15% evinlinanisussidurnunasiuinsgiu Taedl
Aldanglumsuiuussaunsallnindesainesan 43,231 um

1Y

wuINeh 2 Yiuugegunsallindasadng uazuiuusediintaganeuen

a daa '

n1susulssdnantdnedgueyaiwauatuyuisuassiuanifuiiisdroudrady (eundy) Wuiisden

Y o a a a1

uardfaguisan nniiunsndemdsmasuninididy iunsudomdsepouninfnfsou Tasldisnmsmandsneuen
wazmandsn JafunisanAduuszavinsganduisdorfinduecutis 990 0.7 e 0.3 wazudsan 910 0.9 wide 05 Ha
N5USUUSE WU anunsaandl OTTV 9Nl 70.08 TRdrenT1uns e 52.73 Tndron131uns uazanA1 RTTV 910
WP 52.15 Tadramsnamns mie 31.57 Taddemmauns fauduuamsiaranansoand OTTV uaz RTTV adlsl urdng
ladehusnunasininsgunis Inedanldarglunsuiulsdiadanneuensiy 62,536.23 um

wuaeil 3 USuugsaunsalluihgesadne UsuugedRadannieuen uazuuusetanuisTusausa

1y o

n1sUsuUgsTaquislusawas a1nnssan Dark CoolGray Float Glass mun 6 wal. tdu nszan Solartag (SG
110) wun 6 3. Fafunsandrdudsydvdnisdsiunufeuninisdonding (SHGO) 99 0.44 wide 0.21 Han1TU3UUR
WU @wnsaanal OTTV vesriaonasnouUsulssldainiy 70.08 Tnddensnauns wae 40.96 Tnddon1snuuns
anas 41.55% Feviilvinanisuseiiuinunasiinasg tnesialdanglunsusuugetamdsdusaassan 136,500 um

wuameil 4 USuussgunsallningesadng UsuugedinTagnisuen Uuusedanuilslusauas uasuiulge
GV LILRITIER

vmsfindeauuloudaildsuasnusyansamgs Stay Cool un 3 1 Premium vuusuBUFuvdassuan
W1 9 Ui Han15UTUYTE wud1 @wnsaane RTTV 16R1nidu 52.15 Tadsonsnauns wie 7.86 Jndsen1sauns anad

84.92% Vihgainbinan1suseurunasinnsgiu Inedaldinelunsusuugeiaqmasaniiuiassiy 189,506.62 U
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M19199 8 WaN1SUFUUTIWAAL LIS

HUINS wan1sUseiiiu ANSIINAI9IUIW
Nan1sUsTY Usinaudianas | dndaudl
LPD oTTV RTTV Aatnd-dalus/A Aladnd- anas
2T/ (%)
LL‘u%‘VINﬁ 1 4.17 70.0 52.15 37,561.40 10,845.0 22.
8* * 0 40
LL‘u%‘VINﬁ 2 4.17 52.7 31.57 37,546.04 10,860.3 22.
3* * 6 43
LL'U’JVI’N'ﬁ 3 4.17 40.9 31.57 37,540.13 10,866.2 22.
6 * 7 a4
LL‘LJ?WN‘ﬁI 4 4.17 40.9 7.86 37,532.53 10,873.8 22.
6 7 a6

wngwg * el mansusziiuiilidiuinesgiulunsesniuueimsiiten1seusnendanu w.e. 2564

6.3 UWINNNITINAIIUNAUNUDINUEI 1IN TUDIMIT
wielioimsussaingUssasaiifeinsiaueiuimansusuususeansnmnisiondsnuuagiauanuimninisly
wawumauvulue1as Juausuwimnansldunaeaduaorfindiuanmsndalsudsuuniad 4 Weswndusinisfiniu

WNILATEIUUTEAVE A IMNES N UTUIN NI

£y

{IdeidenldiSnsAndauundeifuiiensgudnyalionasiuld Saidediinisesesmnisinasuundsen Tuiu

P v
o 7

Y oA a 9 N < S-S A a vy o v a A
AudussEenfindsneTulaedeussann 4-5 Fluseiu Feusuiunseualiiindnldazdanuunndrsiunuiiniss

o

DIANSHATAIULD EAVBILHIARRANNG fatuFesnTudasinnisiunnsuannsewalnifurssaduaeingasuan

P
Py

anau lngldlusunsy PYWatts Calculator luiiilidenltunsvaduasofindvilandnsiy (Polycrystalline) au1a 350 Tnd
' Y a I3 Y a = e Y o a v o v o a
FIAHUAE 6,135 U (B198s5ananiiuleddndn) Sedideyaildmuinnisndanszudlii deyaildduimunisudn

& @

nszualninveunaeaduae1ing feil

Vv
o

TGV N15.37, E101.42

YUIALA 350 as

EULLUUﬂﬁaméfﬂ Rnseuumdsni (Fixed Roof Mount)
System Losses 14% (A1 Default)

aermnIsAaR 45 9971 (89FNUAIALAL)

DC to AC Ratio 1.2 (A1 Default)

Inverter Efficiency 96% (fn Default)

Ground Coverage Ratio 0.4% (A1 Default)
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>N

] a o ¢ a < v o A
AN 5 mimmmumL%aau,aam‘mmauummwaaﬂsuﬂgmmma'w a

A15197 9 HANTAAAILKILTASLEID NG UBIANSASEIFNW

Fafiansa WuiRana U Ansuannssudlniinne Anseannssualnia
(m3.90.) () uns (Rladnd-49Tue/A) 521 (Mladnd-92lu/A)
waIATiAnyiuaan 261.03 58 436.00 25,288.00
waaield 103.76 25 493.00 12,325.00
39U 364.79 83 37,613.00

1NANTNTN 9 NaNISAAGUKITAdRaTIndTua1AsNIdifnY AU UU T Tnedaenisndnlniuieannisly

NFUIUDIATNNT WU AAGILHLTAALAINRGTIUIL 83 WU aunsardansewabiinle 37,613 Alatnddalussad

Feflenswaanszualnirannndinisldndinusiuvesermamdausulse dedunisusudpeiassindunisind e

a

wasenfindenmsnsdifnwidazaimnsaifueiasildndsnudugudld lnedaudsznudmivinueaduaseing

394 509,205 um
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- @Yanuden | ”
fAduUsEAnsganauideniiag windu 0.5 Annsunswadudsenting

. vundsndianziuoan 58 wus Aidld 25 ure
- Ainssauauloufilldsuaainussavsnmgs 92U 83 U4 1384 45 291 (AUBIANAIAT)

Stay Cool #u1 3 12 Premium

- Jaquialuse
N323n Solar tag (SG 110) ¥u1 6 w1,

- Adnquilsiiu
A fdiA1 SHGC wirfiu 0.21

Arsulseanaganduiviionding wiriu 0.3

= ' aa e LYY
NINN 6 LLUU?NH']‘.LI‘.LIG]?J’]ﬂ?iﬂimﬂﬂ‘lﬂ']ﬂﬁﬁﬂiUUiﬂ

7. asUwanis>3g
nnsfinwgduuvemsuagnisiindanulueansiivhnmsesanisumsaiusiiva wuin lildfinnsesnuuy

vo o

p1msiiooyinEndrnuIRusLIn Janusznavemaiulitaniivdie mimgn Tnsluuudeasislildtinisesnuuy
sruulfuemely udfinishiadasdosUsuomadiaiunonds

Pnmsinenssitymuastadeiidwadonisldndanuluenans wuin nan1sussdfiudszansamnsld
wureIeIAITIiINITesANsUTISE I UansdiAnwineuUfuuss Tusud1 OTTV RTTV wag LPD Sslsiruinmust
wmsgrulsEdns nmdsnudusi dusmslindanilassuredveseiasismaimslindanulassuvesems
81999 vl unasiunsgIu

KaNsUSUURoIMsTihnsesimsuimsdiuiua orasnsdiAng 1 4 wuame aunsaagdld wuanned
4 n15Usulgeaunsallnindesadng Usuusediafannieuen Ysulgeianmislusnas uasuiuusaianndaniiuwas
anansnann1siindsnulaeTiuvete1nsld uagyinliionsiuneiuInsgIunueIn

Tusmunsussduanlddrglunsuiuvsadioudisuiussesianfunulasens TsnsaumssesiaInisiu
MueE13418 (Simple Playback Period) Ingg198951m19nUnyda1ianfoasnawazA1usasu Usednd w.e. 2565 uay
Usgmelassaiiadnsnaliidi we. 2566 veseesuszandl 3 (Ranisvnanans) luasaan On Peak fio 4.1839 UInde

we iedsznaunisitansanlunisusuuse auladmnsan 6
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M19199 10 NsUszdiuAlgInglunsusulse

Anldanenns Anldanaumng squAldae Aluifianld STEza"
UFuuzeeans (um) Wwaduaseiiag (Un) (um) (umAY) Aunu (@)
431,775.00 509,205.00 940,980.00 153,369.03 6.14

a

naalaeasy Ao Tun1susuustenasnsdlnuill wuimeimunsaufigaluniunisuSulseusedns annslyd

(] L]

o

WA Ao EenldnsuTuUTEImMneT 4 USudssgunsailniihdesaing Usuussdintannieuen Usuugedanuedalusauas
wazUsuugeianudsaniiuuas iesanannsaaanistdndanulaesiuveseinisiduasviliormsiunaeiuinsgiu
YAMNIA FINAUNITENEINUNAUNUINLAIDINRNE 1nenN1SAARLHITAA LIRS T 83 UHe HsveziianAunu

Tasenns 6.14 U

8. nmEinssuds=n1A

v
o o

vaveuAMaMzan dnenssuaans unninerdeveuniu Nueunuaduayunsvinideaseil Lasvevounm

t]

= o o

Wmthilesdnisudmsdausuaisazuun a.mwedn 2.9u90 Mlirnueyessideyaiiduussloviundide
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Natural Ventilation in Park-and-Ride Buildings
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Uaeadsyansueaiiusazanniwernaliiugléany sunmsiiesesidnsas nensamvesermsidldludoqu 2
sUkLv Ao wuuituSeunasiudussiuiifanuntte 2 v i 32 whsway 60 wns NelianImeINAvEINTINITUAS
nuansaeslszdnsainennisiielusunsy DIALux evo 10.0 way DesignBuilder v.5.5.2.007 nanisfinwinuinguuuy
91a15 AMUNTITede1T wazvunvewendadulateiddvsnasenmidesainuarsnsnsuanidisueineves
2115 warenmsnsaiineiianunsalduasssurfuasnsssunee s Isss s Rieassan mwndeuneluatensisl
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N8 32 Wasuasiiagstosta 1.20-1.40 s

A1FIANY: 91A1599ALEIT, ANUADATENIINITUDLIY, NITITLEISTTUYIR, N158UI8RINIARLETS5ITULR,

AsIapUsEanS A neImseelUsuNSUARNTIAES

Abstract

Park-and-ride building system is an element that helps promote convenient travel connections with the
public system. And it is an incentive for people to change their travel behavior from relying on personal cars to
using public transportation. This is the core concept of a sustainable transportation system. The objective of this
study is to present guidelines for designing park-and-ride buildings that effectively use natural light and natural
ventilation. It can create an indoor environment with visual safety and air quality for users. Through an analysis
of the physical characteristics of buildings currently in use in two layouts: flat deck layouts and split-level layouts,
there are two sizes: 32 meters wide and 60 meters wide, under the weather conditions of Bangkok. From the
results of building efficiency simulation using the programs DIALux evo 10.0 and DesignBuilder v.5.5.2.007, it was

found that the building layouts, building width, and the size of the opening are factors that influence the
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illuminance and air change rate of the building. And case study buildings that can use natural light and natural
ventilation to create an indoor environment that is visually safe and has air quality as required by law and

standards include a split-level layout within 32 meters and an opening height of 1.20-1.40 meters.

Keywords: Park-and-Ride, Visual Safety, Daylighting, Natural Ventilation, Building Simulation
Received: June 10, 2024; Revised: June 23, 2024; Accepted: August 20, 2024
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afiwnsemaluiiuiidlediddndae uenaninisdanisiuiivensalugiuuuresermsaensaiiuiszansamganda
sUsuuauIBsanaIfeaINInsesuTIutesaaldinnnITluiufivindy uarswilfansaanmsliiuiinauddy
Wioswangunnumunasadlasnde
Tuilaquuiiuivensaszuuteaudeslunsammamunsiifafugualasmssalrifioudanaruuisussmalng
(siw) § 2 Unuu Ao aussaudnstalelinuuds 12 90 anunsnsesiuresannld 25 - 1,250 Au dufndtegluniiies
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Weldnuuda 10 91813 ogsewinenisrioadine 3 enas uasilununoadne 4 enans duinastseglundlestuuen sl
91A1590AkAI950 2 JUuUnan Tiun wuUUEEU (flat deck) uaguuuudusEiU (split-level) Inga1A1590ATATEUY
seaudrasiiinadensetuanisaluiwioauitontigsasiituuudueasitudsudundn wuiermstenudans
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JLUIEDIMAMEITETTUYR
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553N AN lAAN N INAVBINTUNNUUAT

2. NOQKUIY LIMSTIUNANISANVIAIREIVD ]

TotyAngavmumuas 3es muANeIANs WA, 2504 frundnuuzretensIensaliinduormsiiiiaensa
Frunusaud 10 Autuly videfiiufiaonsa M uagiindusalusnmsrautuiiud 300 maauns Tl enmsensaiige
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Box L& Monahan

msfnuiieidestuniseenuuuiinensarfiemaasademanisueadiuazannisiia
DIVYINTIUWUI Apudesaindusfisndudmiunmsueaiudinvnadedety
TemalunisifngtRmmnnsasandudsdndufesas 75 vesgURmeiAndulumsld
MUB1A1590A50 (Box, 1981) wag (Monahan, 1995) fnunl3fipudesainsluwun

szulidsnndt 2 §nd (Fotios & Cheal, 2013) waw (Uttley et al,, 2017)

ASANWIVBY

John D. Bullough et al.

nsAnwikugihArrnudesaduissinuiansaaseanuidnasadeliiugly

91A1598ATNIAMITOETENIN 30-50 dnd (J.D. et al., 2019)

119557 CIE

o

The International Commission on Illumination 91 AMUUAATAINTUE BIEI 199 mwﬁﬁj

a1

aunsausaiudaiavnazliviliiing UAmg Aanudesainsedeies 2 §nd Tae

[

fasfianmnudesainuadelisinii 10 804 wazA1AvdesaIslulussuIuAvia
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1R
IESNA G-1-03
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handbook) 1 asdu i AnuaInwuIsTUIUTaTiLuIsEUIURY 0.00 Wwas Taefinns
lUBLUYIIaUTENsaMSHANANEREIINRaY 30 §nd uasANEIILLIRITTLAT
52U 1.50 WAs msiArAudosainueie 5-8 uazamsidndiuauaianeve e

(average to minimum uniformity ratio) lalifiu 4:1 (IESNA G-1-03, 2003)

ASANWIVBY

93 avanuANA

nseenwuulidesainsiiennulasndeuinamariituuiunvesive lnedin1sdinw
AdTusvesUTaLaEILwIssUIvLaslananag sanUasnde nudnUsunuas
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AnduTusvesUTnaLasaiudaslamanagidndasnsiy nulUTualaeEdng

v e

\wdy 5-8 dnd dawalvifldauidnuaendoifissiosas 10 TuvugiuSunauasadnuadiy

o

30 dnd awviligldnuidnUasnsdeSosas 95 (e3y afansasing, 2555)
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3. 38msAnu1 (Research methods)
ns@nwduidyaymnelunsfnuuszdniaimveternsaensaseuvreaudiasniildludagdulaeseds

AMINNUDILEANETNUAZNNTIZUIEINIARIUNY MNBUAZIIASTIUAIMUA NENIFD ©1AN5T0ATIRDITRIILAILTNYB LAY
aidlidtiosndn 100 dnd lnemasdirnmnudesadnmisssuuegdes 30 &nd uagarsidndiunuainiauevosuas
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Tunsfnunilfideidonldlusunsu DIALux evo LssanTusunsuansnsadiaesmamaudesaineniglueinis
1¢ wael4lusunsu DesignBuilder Ssanunsndnaemadniniswandsusnialueinsld deildnulévinmaeaey
ansgneeslunsdtaesmavedlusunsy DIALux evo 10.0 wag DesignBuilder v.5.5.2.007 laglun1sniadeuninugnaos
yowman1ss1aeswaslusunga DIALUx evo 10.0 §Anwldasiuiiiudoyaranudosainemelueinssonudaasannd
aanilaevhnisasaiaaauailusussuuusneinstu 4 lugasansewing 7:00-9:00 u. vesiuil 24
fugneu n.. 2563 nsdlialdnunassivg Tasvhnisasaiadfoiaiesia uaawuuwnmn (ux meter) $u TESTO
545 57 58 90 \flesaneransiituiivuialvg) (119 44 wes wavenn 164 wns) SadenifuAanudesainauinanseu
gPsTildsukaEIanRarUnanaemsTilETuaeaieendundn Taedusumiddnuiivense madnyasse uae
mafiu Aisziuninugs 1.50 WATINSERURY (1 mdl 1) Wedandnuiisuifisufunanissiaesiielusunsy DIALUX
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£ o oo«
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dunsmsaeum L defievemanisiiasenisinaveseiniaelusunsy DesignBuilder §Anwlsvins
NUNIUNISANEIVE Leng, Pau,, et al, (2014) §aiin1sAnwuseuiisunanissiassnisinaesernianielueins
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Abstract

. This study included information derived from spatial survey research, describing the characteristics of
qualitative research by using descriptive research principles with the field survey for research data collection,
according to the practical methodology of vernacular architecture fieldwork. Emphasis was placed on a
comparative study through residential architectural elements of Sak speakers under the Sak ethnic culture in the
area of Nakhon Phanom Province. Studying settlement and vernacular architectural styles, set the criteria for
selecting the case study house and divided into 3 forms: transmission cultural houses, mixed style houses,and

contemporary style houses. There are a total of 15 case study houses.
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The study's findings showed that early migration was characterized by an interaction pattern across
regions due to the necessity of two main causes, namely the need for subsistence due to the effects of war and
migration to find new interaction areas. It was the interplay between cultural shifts. The second period is after the
war. It is a migration characterized by a dispersal pattern based on the concept of community settlement process
in 2 forms: the form of the community settlement between individuals to groups of people and the patterns of
community settlement between social groups and same cultural community groups that are similar. The remaining
traditional house styles are the sleeping area and the Sia area. The adaptation is the kitchen area in the house
which is arranged in a different way. The change is the difference in house levels. And the form of extension of

the house that has changed reflects a new way of life under a changing context

Keywords: Cultural Baggage, Ethnic Groups Saek, Ethnic Identity,Settlement patterns,Vernacular architecture
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Abstract

The research article’s purpose was to examine lively factors in Chang Moi district. The research objectives
were discovering and extracting city space from Jan GehUs lively city that has three components, viz people, activity,
and city space. In order to analyze and understand how three components work together under specific conditions
and create social interactions until liveliness appears. The study methods were only observations which are the same
tools as Gehl used from a book that he wrote with Svarre called “How to Learning Public Life” such as drawing,
tracing, and photographing. All tools have to avoid interaction with case studies for receiving real information in that
area. Finally, the conclusion from the lively space in Chang Moi district showed that lively space in Chang Moi only
has an intersection between Chang Moi Road and Old Chang Moi Road, because of three conditions viz quantity and
quality people (time), optional activity more than necessary activity, and soft edges that have been affected by the
buildings on the intersection conners which are able to be guidelines for developing other corners in Chang Moi

district.

58


http://www.cmu.ac.th/

Nsaisamdmenssy NsP2NIUUNANISADAS1I

AzamInenssumans Maioanazunonaal umdnerdsumansnu
Ui 6 aduii 2 : woumAw - FIKAU 2567

Keywords: Chang Moi district, Jan Gehl, lively city, liveliness space, liveliness

Received: April 24, 2024; Revised: June 20, 2024; Accepted: June 24, 2024

1. und

a

grutnslosinelugeuinTnvesauresiusasnguuinusiiondeeg saufusgafovasy Snanslasily
Fosnsvhvusiusandugruiaindadduminiidededuileadedmi nastdmaatmamlssatuuinutag
wazfinsdnnuudulnml (auuthaiesluiagiv) ieideugfleaditunainlssa ufsdinsnoadisernsinug wuuy
adlmitunuaestiomaesnuuduingm HalesTudunarsduiugsiansiiiaumeunng viwdning

sudisvesUssmalvedmwalisuaisig o lududleslisunansenuuazladasdudaunn Wuladenislunisdy
Wvegsiadmuazunaeuieyy naneduaauiivuewgyinssuuazaulithu eraseng q agnisis vielifinanewdu
Tnsafvaumuasiinwssnu Fustu Afn, 2563)
& Yy o D & a a = 1l ' ' Y a PR a
wiulddn grudraissrsuefingugsiunvesdeduiiwenganamlumeinssuvainvansdduneunas

guwadlumeingalunany 9 dm dddianinvesgnuinnisiudsundady dauauiuuisdiudeeen 91a1siianenas

o

gnusudsunisldanuuasddeslnsegaindsnie aunsensusenaunisnegesiulmiliidnyvigsaiusnniu

v o
o 1y A 72

At w.e. 2562 auiisdagtu lnensusudsueiasinilisesiunistdaulng 4 draissdanduandddudnass uay

nanewfuunamondisaildfunnuaulan nifsnlnewassmsend (edgs 18einen, 2563) Snifang 3-a kv
gruisieslisumsatuayulidafenssumelugumnnuaemheay Sifensadsiausssuaziansnndadsassd
W wAnanuesnwuuleslna (w.a. 2563-2566) nunsdraiosUlniides (w.a. 2564) uazaruaut1iend (w.a. 2564-
2566) Judu Tagldsunsudnduainindde wienusing q wionussaivayunnaulugusuuasiusznaunisaiglugi

dwaliguiaieslunidniiuunntuaunaredunidugwifidiedrveadendeduilluiegiu

kil

wenantiu grudradesldgnimunlidugdunuuaivassdanddnnudaeaiuasegiadasse (eadnns
WYw) e wa. 2562 eiludunuuuarreneralugenuanndndu o veaniedisguasugivassassauszimalng

Tngdinnudaaduasugioaseassd (99An15umu) (reative Economy Agency) %58 CEA laisusniiunisimun “g1u

2 I3

UUUULATEEARE9EsSA” nguAwuniiavivesgudaseassaaueanuuy (TCDO) wazlaumaudmsunmunidu

a s

Auniaseassd Ysenauludie 61uasgngs (namnamuas) grudieies (Fedwl) gruasaudes (wns) gruasduns

= a

(vouwnw) uazgrudea (@wan) Fududungnuadyniuduiiusn ntulul we. 2563 Fadudwuimunlugiudng
doaidudiusonn (Wnlu gensduiug, nnsdearsdiuunna, 5 ey 2566) deandesiutoyavesgudoaniuuuay

o A Ay A & « . v v s a & g = & A
WAUNUDININ mumma&Jﬂawuﬂu@uaﬂaw&nuaiwaﬁﬁﬁluqmmﬂmiiumuﬂaUxLLamwaammU nnadunilslunugn

o o

voudloaudedlminlududuldmunasinislinzuuuresrudosnuuunasimuniion (eRdnd funwilosd, 2563, 2565)

Fadoyawmartuansliiufisdnenmualonmavesdudrioglunsiuguingaalumedaunniuldlusuan

Ada A

aghalsfiny AudTIndnvesgrudaeeMiiadunadasduilsedny widmslidnis@nwddoiioasuie

& Ya o Ada

Usangmsal §33e3elmhuunfadioadi@dn (Lively City) 10311 tnvia viollasiiiUalon el

U U

v

AulaldTIneguene1nis

%
1

neliAaufduiusmedany fsgeaungulud 9 Tidunld@ineglullowniurunaeduiuiiidiadn lnedeadd in
ssfasdszneauluie 3 asrdszneu laud dau Aanssu wagiiulidlovianusuiu Jwnuzaudensidunseuwwafaly
mMeAdegdraiesiiddldiuanuaulauasddrudnldonududmnunn Wielddrsesduseneviineliiinaud

FAnTnuuiiuivesdutnadsy wagyianudilanalnnisinusiuiuvesesdlsenauwmiaitiv aunseiesuielain Ay

Y =

Aaa o ' o ' a & = o o el v @ & A
11‘11’]6]‘1]’,]']%@58’1‘14‘1]’]@1]88LﬂWU‘LJlI’H]’mﬁ’]LWGﬂﬂ sudshnaansilaainnrsanwrlulgdunuimaunisiauiiunduves

v o a =

gl TIndrfinnndu eg1alsinnn uenainuuiAnidedidiauds f3dedaldiinisns@nviiufinazdinaisisaey
59



Nsaisamdmenssy NsP2NIUUNANISADAS1I

AzamInenssumans Maioanazunonaal umdnerdsumansnu
Ui 6 aduii 2 : woumAw - FIKAU 2567

voegu instanndunildhueiosdefnuideluasefivuiendu mszduddududmsunslinddoyavuiuiidios

wazaunsathludnadnsnananislila

1

1) Wedsakaryianudlassrusenauiine i an wAddindnnnelugudrednenlgnuifniloadidis
oI LNYiA

2) wiothnadwsannsanwlvlddusuimadunisimungrudnalesliaunsasesfuanuiidInd i ule

2. MUMDUDSSIUNSSU
Jloelidin (Lively City) Wunwnfaiinanisfiesitieaidonabinaufduiusndnuuuiuiiien iefga
Wigaudunl483n i Aanssudunaiuiusasiinduviunaserniswi el uiia1s1saey nedesdusznovegan

aeAUsENOUNITBIEENT1 “asdusenouidlesi¥in” laun dau Aanssu uaziiuiiiles

AU

3.1 gAu (People)

EvnspihfanTsueguuiunsenintemsvseiiuians surveiled asnAuAeAUTULATYRILALALAZIN
Tuiifinueg (Gehl, 2010) Fadussdusznaufinsgalinguaulvl q Whanluiuidlosiiuuniu lneanunsauvseenlmiy
gosUszian laud gaulueuuna (Quantity) Ao Iuiugaununngegludios i Frsiauazanuiidediu 91neide

a o ¢ v Ay v & Nda & = a & & A a o o
204 Iadeu ey, 19 dealfauegites 16.6 AuTulY Auddindindwzanunsaiatumnvuiiuiidedld luvhues
Weniu dnnedadlesnndedn g luwesing ldinsveaeswnuvnguivetli wausingin faufiss 14 aufaunse

Ada o

v L & o A o v oy Ly ¢ N < = o
ﬁi’]\‘iﬂ’ﬂMN“UQG]%?WUUWUWQQ?ﬁﬂJ@QLSJ?N(’NﬂﬁTJVL(ﬂLLa’J (?JNI@EJ U ENUAR BAZLUINALA 3179, 2561) Qﬁﬁ'llﬂiﬂﬁﬁq‘lﬂﬂ'ﬂ

Iwnvesaunasiiiinnuddiednuunuias susunndniuluauenumsganvesusasiunides uaggauly
Wenaun 1 (Quality) fie szewlianfigauusngdiuazifanssueis 9 eguuiiuiiiies dainfuuiudsvasidendli
HasmRIILIUAUTITEAUTINe lRARANUETInT 1A

v & v | | a asa v X o a Yo & a Y Ao o o

fatu NsfidauazansativduaunuiPsdniiiuiundedddnduiinsdedisnunisunngdveay
ludoundn 16.6 au Tuszeziyauaunsadudunusmedenusenuld (ldifu 100 waslaeUszam) wazdoseyly
dounisalfsnanegsiaiiendunanu wWeliinanuddni Mundlesdiaueguaziinisléau (Gehl, 2001, 2010)

3.2 Mangsu (Activity)

o ¥  ada & - . v & Y ia o &

nInsEnineng o vesgauiiavuludies anunsoudseenliiduaiuyszian 1aun Asnssudndu (Necessary
Activity) Aanssunnaiden (Optional Activity) wazAanssuvedsny (Social Activity) (Gehl, 2001, 2010)

a o @& A a P a9 aa o o o X o & Y o \ P

Aanssududu fe AanssuAduuniluTindsedriu inaTuainerusudu desnssvih & dranalananils 39
DuRenssuiifieuiiauladesiign Aanssunaden fe Aanssuidenvhuinnindanudndudesi ineidesduany
Aoansfivzindounielddinegluliosvesauy Jellanuraulanasnainaienitfanssuneunii gavneianssumia
dinw fie Ufduiusmedinuseninadau dunudusinisuesiisshedesrllauiinisyegeedne  alinauy Wuianssud

Vinaundsianssudu 4 Weddrusguunuilasludiuianfeiduisusaesauduly shlvRanssumartduiiaulauin

P
=

g9

Ada o

agdladn AanssuiidmasieanuddIndnuuiuideiign fe Aanssumaden lnednazisuduainianssy

flugiuvesuyuy Wy n1siAu N5 warn1s8u ludu neuiiazihludianssuiidudounasmainvatemuunniends

o o s

suisansafmegauliidinngludownniu dwansenudeseduianssulagsin dluguduiusniednusening

U

gAunueauneliinaulFindndumnlaluian

60



Nsaisamdmenssy NsP2NIUUNANISADAS1I

AzamInenssumans Maioanazunonaal umdnerdsumansnu
Ui 6 aduii 2 : woumAw - FIKAU 2567
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Abstract

The idea of wellbeing is based on Abraham Maslow’s theory called “the Hierarchy of Needs” and Martin
Seligman’s theory called “PERMA”. In Year 2021, the Thailand Green Building Institute (TGBI) issued the SOOK
building standard as a design and evaluation criterion for buildings. Upon review, the researcher found that both
theories and the standard were in conflict. Therefore, this research aims to investigate people’s perceptions of
the standard and to identify which criteria are important to them. The research questions, therefore, focused on
public understanding and opinions about the standard as well as the criteria considered most essential. The
researcher selected about 800 members who met the criteria from the Khon Design group as population and
distributed online questionnaires. After 2 months with 122 participants, constituting approximately 15.25% of the
total population which is considered a proper sample size. The poll results revealed that 91% knew its benefits,
but 56.2% believed that the standard was merely a marketing tool. They merely devoted themselves to general
items such as plants, safety, universal design, light, thermal comfort, ventilation, and noise, with percentages of
81%, 86.9%, 83.6%, 79.5%, 86.9%, 81.1%, and 78.7% respectively. Conversely, they exhibited less concern for
certain aspects: 33.8% expressed awareness of the sense of place, 61.5% considered toxic materials, 50% were
mindful of smoking control, and 57.4% were concerned about air leakage. Moreover, while the standard related
to both architectural and engineering design, participants demonstrated more attention to architectural design

aspects than to engineering systems.

Keywords: Well-being standard, Thai wellbeing standard, Sook building standard, building standard,architecture
Received: July 24, 2023; Revised: December 15, 2023; Accepted: January 18, 2024

1. Introduction

Wellbeing, also known as “Sook Ka Pa Wa” in Thai, refers to the stage of human satisfaction in physical,
mental, social, emotion, spiritual, environment, socio-culture and economic (Sinuraiphan, n.d.). It encompasses
many aspects of life, and people from different cultures and societies have discussed and explored it extensively.
The study of wellbeing is mostly in the field of psychology, and there are various theories and frameworks. The
most influential theories are Maslow’s hierarchy of needs and the PERMA model by Martin Seligman.

» o«

Maslow’s hierarchy of needs includes “psychological”, “safety”, “belonging and love”, “social needs”

” o«

or “esteem”, “self-actualization” and “transcendence” (Mcleod, 2022).
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Being (growth)
Needs

Motivation increases
as needs are met

Motivation Deficiency

decreases Needs
as needs Love/belonging

are met

Figure 1 Maslow’s Hierarchy of needs (Mcleod, 2022)

Maslow was the first psychologist to describe “wellbeing” with the characteristics of self-actualized
person (Madeson, 2017). The PERMA model consisted of 5 components: “positive emotion”, “engagement”,

” o«

“relationships”, “meaning” and “accomplishments” (Madeson, 2017).

Introducing a New Theory of Well-Being

Engagement Meaning

Positive Positive Accomplishment
Emotions Relationships

Figure 2 The PERMA model (Miranda, 2022)

In 1948, World Health Organization (WHO) developed the standard of well-being. Since then, many
organizations around the world have established more specific standards and indicators of well-being in
conjunction with TGBI in Thailand.

TGBI or Thai Green Building Institute issued the SOOK building standard (Sreshthaputra et al., 2021), a
building standard that focuses on well-being notions in 2021. SOOK standard is classified into 5 categories
consisting of Biophilia & Neighborhood, Architectural Design, Interior design and materials, Environmental system
& engineering, SOOK innovation. Each category has several subtopics. On the contrary, the well-being standard
covered most areas of human well-being, such as physical health, mental health, social connections, and a sense
of purpose or meaning in life, while the SOOK building standard mostly had focused on criteria related to building
design that could affect human health, such as air quality but ignored many other aspects of human well-being.
After analyzing them, | became skeptical about whether some of these criteria were essential. Therefore, this
research aims to find out what topics or sub-topics of the SOOK building standard matter in general people’s

opinions.
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The questionnaires mostly spotligshted on the topic and sub-topic of the SOOK standard. And researchers
made the questions very simple for anyone to understand and conduct by listing them in sequence, mimicking
the SOOK topics and sub-topics and adding checkbox for them to choose. After that, the researchers summarized

the responses for each topic and sub-topic and demonstrated them in percentages.

2. Objectives
The objectives of the research are as follow
1) What people perceive the SOOK standard.

2) What criteria are essential for people.

3. Materials and Methods

To select the population, the researchers used probability sampling by choosing The Khon Design as
target population because the group had 12,000 members with a broad range of ages and careers. The main topic
discussion in the group was residential issues, varying on broad ranges such as home improvements, maintenances,
construction and so on. Researcher screened the group members profiles then selected the participances based
on educations, ages, various area of residence, their interest topics and frequency of participation in the group.
Subsequently, the researcher asked the members to complete online questionnaires. The purpose of the research
was clearly communicated to participants, assuring them that the questionnaires collected no personal data such
as names, birthdates, beliefs, email addresses or IP address, and that no personal contact would be made at all.
The results would solely focus on their opinions about SOOK standard. In cases, some refused to participate,
researcher find the replacements with the same method. By this means, the researcher selected members about
800 individuals as the targeted population. Thus, the expected sample size was approximately 10% - 15% which
is commonly recommend range for sample sizes.

The questions were divided into 2 parts, the first part focused on general information about the samples,
such as age, education, family incomes and type of residences. The other part consisted of lists of SOOK standard
topics, sub-topics with checkbox, along with their details and explanations. Afterwards, the researcher summarized
the score in percentages. Consequently, the researcher would be aware of what the matter criteria were.

The SOOK building standard is the building standard issued by TGBI in 2021. It has 5 topics with several
subtopics. Those 5 categories are Biophilia & Neighborhood, Architectural Design, Interior design and materials,
Environmental system & engineering, SOOK innovation. SOOK innovation, nevertheless, has no specific criteria. So,
this research does not include it in the questionnaires. To provide comprehensive details in each table, Researcher
selected criteria that were essentially and easily understood by audiences. Similar items were grouped together,

and some criteria requiring special equipment for measurement were eliminated.
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BIOPHILIA & NEIGHBPRHOOD(BN) SOOK Score

BN1 Connect with nature (Biophilia) 2

BN2 Exercise Space 1

BN3 Sense of Place 1

BN4 Surrounding Community 1

BN5 Disaster Management 1

BN6 Pest & Pesticide Control 1

BN7 Community Garden 1

Source: Sook building standard
Table 2 Interior and Material
INTERIOR DESIGN & MATERIALS(IM) SOOK Score
IMp1 VOC Reduction (Basic) Compel

M1 Surface Design 1

IM 2 Color Quality 2

M 3 Toxic Materials Reduction 2

IM 4 Antimicrobial 2

IM 5 Cleanable Environment 1

IM 6 Circadian Lighting 2

Source: Sook building standard
Table 3 Architectural Design
ARCHITECTURAL DESIGN (AD) SOOK Score
ADp1 Smoking Control Compel

AD 1 Safety (Reduce accident) 10

AD 2 Security 6

AD 3 Universal Design 5

AD 4 Access to View 1

AD 5 Private Space 1

AD 6 Natural Ventilation 4

AD 7 Visual Lighting 1

AD 8 Glare control 2

AD 9 Right to Light 1

AD 10 Shading and dimming 1

AD 11 Operable window 1

AD 12 Acoustic Comfort 2

Source: Sook building standard
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Table 4 Environmental system and Engineering

ENVIRONMENTAL SYSTEM & ENGINEERING (EE) SOOK Score
EEpl IAQ standard Compel
EE 1 Thermal Comfort 4
EE 2 Olfactory Comfort 2
EE3 Water Quality 5
EE 4 Outdoor Air Filtration 2
EE 5 Air Leakage 2
EE 6 Direct Source Ventilation 2
EE7 Outdoor Air System 3
EE 8 Air Purification 3
EE9 Noise reduction 2

Source: Sook building standard

This research was conducted by online questionnaires using Google form and distributed to the public
via social media as mentioned above. Details of the SOOK building standard, and their descriptions were appended
with the questionnaires. The survey had a 2-month online availability. Afterwards, the google system summarized

and created pie charts of results.

4. Results and Discussion

After 2 months, out of the population of 800, there were 122 responses to poll, constituting
approximately 15.25% of the population which met the proper sample size. The majority of the participants lived
in Bangkok and its vicinity. The age range was predominantly 50-60 with an income of 20,001 - 50,000-Baht
incomes and a minimum bachelor’s degree. The primary type of residential buildings were single or twin houses,

while row houses or townhouses were secondary, as showed in Figure 3 and 4.
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1.Ages of Respondents

122 responses

@ Under 20
@ 20-30

® 30-40

@ 40-50

@ 50-60

@ Over 60

2. Monthly income (Before Tax deduction)

122 responses

@ Less than 20,000 baht

13.9 / @ 20,001 - 50,000 baht
~ ® 50,001 - 80,000 baht

@ 80,001 - 110,000 baht

/
/
///n 5%
V4 @110,001 - 140,000 baht
@ More than140,000 baht

@ Undergraduate
@ Bachalor degree

@ Master degree
. @ Doctor degree

Figure 3 Participants Information on ages, incomes, and education

9
&

3. Education

122 responses

4. Where is the residence?

122 responses

@ Bangkok Metropolitan Region
@ Other province in the city area
@ Other province in outskirt area
@ Null

5. Type of their rgsidenoe‘?

122 responses

@ Single House or Twin House
@ Row House or Town House
@ Condominium or Dormitory

20f1

Figure 4 Participants Information on living location and type of house
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1.Have you ever known "Well-Being Concept" ?
122 responses

® Yes
® No

2. Well-Being concept is for promoting good health and mind such as reducing health problems
pollutions and NCDs symptom or stress. What do you think about using Well-being concept
as main concept for architectural design?

122 responses
® Agreeable

@ Indifferent

© Disbelieve

3. What is reason make you think that to use Well-Being concept as architectural design concept

is
not benefits as claim?
41 responses

@ Not relevant

@ Marketing purpose only

@ 'No major impact on heaith
@ Maybe possible

@ Possible

@ Residents happiness

® Good environment

@ Customers want

Figure 5 Participants’ Opinion on the Standard

Figure 5 consisted of 3 pie charts. The top and middle pie charts demonstrate that 55.7% of respondents

were aware of the wellbeing standard, and 91% were aware of its benefits. However, 22.0 % believed that

well-being was merely for marketing. In addition, 17.1% thought that it had no major impact on human health,

and another 17.1% speculated that it was irrelevant.

Responses for each topic are detailed in Tables 5 to 8 below.

Table 5 Biophilia & Neighborhood

Subtopics Result (%)
BN1 Connect with nature (Biophilia) 81.1
BN2 Exercise Space 66.4
BN3 Sense of Place 33.8
BN4 Surrounding Community 42.6
BN5 Disaster Management 77.0
BN6 Pest & Pesticide Control 51.6
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Subtopics

Result (%)

BN7

Community Garden

49.2

Table 6 Interior and Material

Subtopics Result (%)
IMp1 VOC Reduction (Basic) 86.9
IM 1 Surface Design 63.9
IM 2 Color Quality 69.7
IM 3 Toxic Materials Reduction 61.5
M 4 Antimicrobial 63.9
IM 5 Cleanable Environment 84.4
IM 6 Circadian Lighting 79.5

Table 7 Architectural Design

Subtopics Result (%)
ADp1 Smoking Control 50.0
AD 1 Safety (Reduce accident) 86.9
AD 2 Security 76.2
AD 3 Universal Design 83.6
AD 4 Access to View 78.7
AD 5 Private Space 713
AD 6 Natural Ventilation 67.2
AD 7 Visual Lighting 76.2
AD 8 Glare control 58.2
AD 9 Right to Light 64.8
AD 10 Shading and Dimming 75.4
AD 11 Operable window 76.2
AD 12 Acoustic Comfort 73.0

Table 8 Environmental system and Engineering

Subtopics Result (%)
EEP 1 AQI standard 69.7
EE 1 Thermal Comfort 86.9
EE 2 Olfactory Comfort 77.0
EE3 Water Quality 74.6
EE 4 Outdoor Air Filtration 62.3
EE5 Air Leakage 57.4
EE6 Direct Source Ventilation 81.1
EE7 Outdoor Air System 59.0
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Subtopics Result (%)
EE 8 Air Purification 63.1
EE 9 Noise reduction 78.7

Table 9 First 3 subtopics with high score for each topic

Subtopics Result (%)
Biophilia & Neighborhood
Connect with nature (Biophilia) 81.1
Disaster Management 77.0
Exercise Space 66.4
Interior and Material
VOC Reduction (Basic) 86.9
Cleanable Environment 84.4
Circadian Lighting 79.5
Architectural Design
Safety (Reduce accident) 86.9
Universal Design 83.6
Access to View 78.7
Environmental system and Engineering
Thermal Comfort 86.9
Direct Source Ventilation 81.1
Noise reduction 78.7

Table 10 Last 3 subtopics with low score for each topic

Subtopics Result (%)

Biophilia & Neighborhood

Sense of Place 33.8
Surrounding Community 42.6
Community Garden 49.2
Interior and Material

Color Quality 69.7
Toxic Materials Reduction 61.5
Antimicrobial 63.9
Architectural Design

Smoking Control 50.0
Glare control 58.2
Right to Light 64.8
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Subtopics Result (%)

Environmental system and Engineering

Air Leakage 57.4
Outdoor Air System 59.0
Outdoor Air Filtration 62.3

According to Table 9, survey participants were particularly interested in subtopics related to connecting
with nature (Biophilia) and disaster management within the Biophilia & Neighborhood topics, while exercise space
received less attention. They also prioritized VOC reduction and cleaning environment over circadian lighting in
the Interior and Material topic. Furthermore, they were more concerned about safety and universal design than
access to views in the Architectural Design topic. In the Environmental system and Engineering topic, respondents
rated thermal comfort and direct source ventilation more highly than noise reduction.

Table 10, on the contrary, shows that respondents had less concern for the sense of place, surrounding
community and community garden subtopics in Biophilia & Neighborhood. They also demonstrated a lower
interest in color quality, toxic materials reduction and antimicrobial in Interior and Material topic. In the
Architectural Design topic, the survey demonstrated the lower percentage for smoking control, glare control and
right to light. Respondents provided lower scores for air leakage, outdoor air system, and outdoor air filtration in
the Environmental system and Engineering topic.

Comparing the SOOK topic score with the percentage result on each topic, researcher formed tables to
show sequel of both. Table 11 demonstrated the juxtaposition of first 3 topics, while Table 12 rendered the

collation of last 3 topics.

Table 11 First 3 subtopics with high score for each topic

Subtopics SOOK Survey
score score (%)

Biophilia & Neighborhood

Connect with nature (Biophilia) 2 81.1
Disaster Management 1 77.0
Exercise Space 1 66.4
Interior and Material

VOC Reduction (Basic) compel 86.9
Cleanable Environment 1 84.4
Circadian Lighting 2 79.5
Architectural Design

Safety (Reduce accident) 10 86.9
Universal Design 5 83.6
Access to View 1 78.7
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Subtopics SOOK Survey
score score (%)

Environmental system and Engineering

Thermal Comfort 4 86.9

Direct Source Ventilation 2 81.1

Noise reduction 2 78.7

Table 12 Last 3 subtopics with low score for each topic
Subtopics SOOK Survey
score score (%)

Biophilia & Neighborhood
Sense of Place 1 33.8
Surrounding Community 1 42.6
Community Garden 1 49.2
Interior and Material
Color Quality 2 69.7
Toxic Materials Reduction 2 61.5
Antimicrobial 2 63.9
Architectural Design
Smoking Control compel 50.0
Glare control 2 58.2
Right to Light 1 64.8
Environmental system and Engineering
Air Leakage 2 57.4
Outdoor Air System 3 59.0
Outdoor Air Filtration 2 62.3

Table 11 demonstrated that both scores had the same tendency, except for some subtopics.
Specifically, for Biophilia & Neighborhood topic, disaster management, and exercise space, the SOOK standard and
survey scores had the same score, but there was a 10% difference in the survey score. Regarding the Interior and
Material topic, VOC reduction was the center of attention for both. On the other hand, Sook focused on circadian
lighting over cleanable environments, which was the opposite of the survey results. Both score on subtopics of
Architectural Design had the same tendency. However, the Sook standard paid very little attention to “access to
view” compared to the survey. For the last topic, both score were utterly the same.

In Table 12, the first two topics, Biophilia & Neighborhood and Interior and Material, had aligned scores
for both. However, Right to Light on the Architectural Design topic was different; the result on survey demonstrated
a higher value compared to the SOOK standard. On the contrary, the SOOK standard compelled smoking control,
but the survey results were only fair. For the last topic, both scores were generally the same except for outdoor

air system versus outdoor air filtration, where the SOOK standard and the survey had opposite priorities.
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5. Conclusion

The SOOK building standard was designed to enhance human life quality. However, the survey results
indicated that people perceived the standard more as a marketing tool or an audience illusion with no significant
impacts on human health. The most valuable criteria for respondents were plants, safety including the prevention
of indoor accidents and natural disasters, and universal design rather than omitting smoking area, which differed
from the SOOK standard. The survey revealed that the respondents also agreed with the SOOK on the use of low
or non-VOC materials, but disagreed on Cleanable Environment topic, which they considered highly essential.
Additionally, they expressed concerns about suitable thermal comfort, direct ventilation, and noise reduction,
placing more emphasis on these aspects than on air leakage, outdoor air system and outdoor air filtration. These
findings align with Maslow’s Hierarchy of needs, indicating that people feel a sense of well-being when their
physiological and safety needs are fulfilled. Additionally, none are inconsistent with the PERMA theory.

Upon evaluating the survey results, the researcher identified simple factors such as nature, sunlight,
wind, trees and the use of natural ventilation and thermal comfort as essential for respondents. These factors
differed from the SOOK standard that place more value on engineering aspects. This inconsistency needs further
investigation.

The discoveries from this research suggest that the most essential criteria derived from the survey could
serve as architectural design guidelines for well-being issues. This could potentially become the focal point of

future research. Additionally, the SOOK standard may need to be re-evaluated.
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Abstract

The purpose of this research is to develop a design for Nakhon silver nielloware jewelry, suitable for
the new target groups, from the older generation to new generation, there is a contemporary form, and to

commercially sell the developed jewelry. This will be achieved through a participatory action research method
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with the Nakhon Handicraft Community in Nai Mueang Sub-district, Mueang District, Nakhon Si Thammarat
Province. The research methodology includes studying traditional forms and analyzing data, in order to develop
new forms. Study approaches for development in collaboration with the community. Creating an action plan for
product development, designing and producing prototypes of Nakhon silver nielloware jewelry, and reproducing
for sale. The results of the research indicate a community need for product development, to have a contemporary
form in order to expand the consumer base, with 20 participants involved in model development and problem-
solving in design. The desired product characteristics include novelty, beauty, appropriate size, ease of production,
affordability, and the preservation of local wisdom. Two activities were conducted for product development,
drawing inspiration and design concept from water droplets and Nakhon Song Tham (Nature & Arts and Culture).
The jewelry sets include necklaces, pendants, rings, bracelets, and earrings, produced using traditional
craftsmanship and modern through casting. The overall satisfaction level, with a mean of 4.57, indicates a high
level of satisfaction among participants, with a total mean standard deviation of 0.548. The benefits obtained
include enhanced knowledge and skills among the community of producers in creating Nakhon silver nielloware
jewelry that is novel from what was done in the original form, the developed form as a new option for consumers.
The research emphasizes the importance of teamwork and active participation at every stage. The resulting

product prototypes can be reproduced and continuously distributed commercially to date.

Keywords: Nakhon Nielloware, Jewelry, Participatory Action Research, Value-Added, Local Wisdom
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Abstract
This research is a study and development of community products under the concept of BCG economy.
The community in this research area has a basis for producing particleboard. The knowledge can be transferred
as explicit knowledge to other communities. The objectives of this research are (1) to analyze and provide
guidelines for the sustainable development way of particleboard made by a local community, (2) experimentation
with material ingredients for use in the development of particleboard from community raw materials, and (3) to

test, analyze, and summarize the results of the particleboard that developed in the project.
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The study method uses the method of visiting the community area, collecting data, summarizing issues
to guidelines for the sustainable development way of particle board for the community, and applying the
development guidelines to the raw material mixture experiment using a line blend method for 20 formulas.
Therefore, the resulting particleboards were tested and analyzed for their properties and the testing in creating
the sample products.

The findings of a study found (1) The guidelines for developing sustainable community particleboards
in this project can be used as an analysis factor for other communities. (2) The raw materials used in the
experiment, charcoal powder can be used as an ingredient not exceeding 10%, coffee grounds can be used to
create color and grayscale value should not exceed 70% of the total weight of the raw materials. The 8
particleboards in this project have density values, moisture values, swelling values according to thickness, and
tensile strength values perpendicular to the surface within the specified standards. (3) Experimental particleboard

in this project can be used to create prototype souvenir products according to the established idea.

Keywords: Particleboard, Souvenir, Community, Sustainability
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4. wanisAnuina:z331sal (Results and Discussion)
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Abstract

The objectives of this research are 1) to design and develop creative products from local identity
agricultural waste materials, and 2) to evaluate the satisfaction towards a new form of creative products from
local identity agricultural waste materials, Khao Jek Chuey Sao Hai (Gl rice) Saraburi Province. This research uses
mixed research tools, consisting of data study, interviews, focus group discussions, questionnaires, data analysis,
and data synthesis to determine concepts leading to the design process, developing prototypes, and evaluating

satisfaction with new forms of creative products from the sample group of 70 people, including local citizens and
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tourists in Saraburi Province. The results found that “rice straw” is an agricultural waste material from rice farming
and harvesting that will be burned and destroyed. This research therefore chose to use rice straw to create rice
straw paper and then developed it into a creative product design process. There are 2 parts: 1) The design of
shoulder bags and handbags for women and 2) The design of packaging, including food box straps, product tags,
and handles. The results of the evaluation of satisfaction with the new form of creative products showed a high
level of overall satisfaction with an average of 4.23. The sub-topic with the highest level of satisfaction was: 1)
Rice straw was used appropriately and produced good benefits, with a high level of satisfaction with an average

of 4.35.

Keywords: Creative Products, Waste-Material, Local Identity, Khao Jek Chuey
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Abstract

According to the statistics regarding harms or illnesses happening at construction sites, in which the number
of victims suffered the severity of death reaches a very high level, the main reason for the mishaps is falling from
heights. This research aims to assess the safety of working at height in construction projects. The safety assessment
was developed with regarding to the Ministerial Regulations that set standards for the management and operation

of occupational health and safety, and working environment in 2 matters: (1) danger of falling from the heights;
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materials shattering, falling, or collapsing and (2) the working on scaffolds and supporting structures 2021. A checklist
of 25 items was created and then used to assess the safety in construction working at height of 20 high-rise building
projects in Bangkok. It was found that the level of safety in construction working at the height was on a good level.
However, it also revealed that some construction sites still neglect the safety of working at height, which may increase
the risk of accidents. Therefore, people involved in construction work must pay attention to preventing dangers

related to falling from heights.

Keywords: Safety, Assessment, At height, Construction
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Abstract

Transparency in the procurement of public construction projects still needs remedies. If the bribe has
been paid during the procurement procedure, resulting in undermining of free competition in the business and
finally ending up with low quality construction work due to an incompetent contractor. The incompetent
contractors could contribute significantly to project abandonment. The causes of project abandonment are wide
and vary such as inadequate project planning, inadequate funds, inflation, bankruptcy of contractors, variation of
project scope, political factors, incompetent project managers, wrong estimates, inadequate cost control, faulty
design, and delayed payment. These issues generally come from a contracted party or a third party. This research
aims to find the causes or circumstances that led to contractors’ work abandonment of public construction
projects and use the results as the precautions in contractor procurement process. The group of samples is the
154 list of contractors who abandoned public projects from the circular letter year 2017-2019 of The Comptroller
General’s Department, Ministry of Finance. Chi-Square statistical analysis was applied to analyze the significance
of the data. The results show that the circumstances leading to project abandonment are the contractors who
registered as ordinary personnel, registered capital in the name of an individual, bidding on building projects worth

< 1 million Bahts and located in the western region of Thailand.

Keywords: Abandonment, Circumstance, Contractor, Public construction project
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mmmzqmiﬁqmu 1 lahGuddan 50 325
1 (Abandon Causes: 2 LU UReudeya 104 67.5
AC) 57 154 100.0
1 2113 82 53.2
Uszannsneasns 2 Yausenu 48 31.2
2 (Construction Type: 3 ATWIU/VIDADA 5 3.2
n 4 UM 19 12.3
33U 154 100.0
1 < 1 a1 81 526
2 < 2 AU 37 24.0
3 yadlasems 3 < 5 &uum 29 18.8
(Project Cost: PC) 4 > 5 aUUM 7 4.5
33U 154 100.0
4 1 witle 11 7.1
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Jadonan dados AMUd fouay
2 GRS 40 26.0
3 danu 43 279
Qﬁmﬂimamiﬁgﬂﬁa 4 nziueen 17 11.0
U (Project Region: 5 AZIUAN 8 5.2
PR) 6 1] 21 13.6
7 AN, wazUsuuna 14 9.1
BiphY 154 100.0
1 uwyAAa 17 11.0
UANIEEEEVERVY 2 USEN 99 64.3
5
(Legal Entity Type: 3 neuddin 38 24.7
LT) PRty 154 100.0
1 uannzidouuiyang 17 11.0
2 < 18U m 62 40.3
sukuunuaIanzLeu -
¢ T 3 < 2 3UUM 21 13.6
6 (Registered Capital: ~
4 < 5 a1Uum 39 25.3
RO)
5 > 5 814U 15 9.7
Piphy 154 100.0
Ansusoniulasinis 1 Mgt 7 50.0
7 | (Comp. Pro. Location: 2 Az 77 50.0
cL) ERH 154 100.0

e JUkuunsaemzleuasdl 3 JUuuu Ao (1) wayana Q) U39 wee (3) iefududiie delsinuiguuuunsemadeveylugu @
a o = v v o v oo = & as = =
U3t e (3) Wsiududin awsedinesyysemuamadeu wininsdilsuwumseensdenluzy (1) wwyana jukuuyuaavsdeuszerlugy (1) yu

wmzleunuyang Wiy

Wadeanani 3 Aeyalasinisiignszydnduisn wudwgaalasimsinimdewiniu 1 duum dudulasinmsid
- s wd = ) $a @& v v o = Y
rudgangeangnszyInlugianulaeirmnadvindu 81 asdnduiesay 52.6 denndesiunan1sANYITOIEI NMUINA WA

wamnly (2552) dudmiudnasnliun lasinmsniiyaddesnimiewiniu 2 Suum uaglassmsiiyarmisendwEewiniu 5

duummusy daulasimsiiflyadunnda 5 dnumiudulasnsiignssyluiisnulesiigefnluesas 4.5 duiade

YU
” g

wdnil 4 giimelasnsiignivnudunuin medau uesmanmadudesniafifideuidigdlndiAeatu Ao 43 uas 10 ads
muduvSeRnduenas 279 uar 260 duneiifimmnudmanmusduanineldun mansTunn mamie war nvauag
Usunusna Tnedidndosay 52 7.1 uay 9.1 mudiu duguuuumseavsBeuesnduinednaiignssydufisnunoasamesgi
Tnedlvnjazegluguuuuuisvisiorar 643 dauheiudiuiie uesiyeratuAniiusosay 247 uay 110 sudidy @

sUsuuyuasmztewiy dadnilvgjedluadliifiu 1 S uum Anduderq 40.3 dawidevdni 7 dululeyavesfinauidniu

nadasinisneasn neileswuludefiauy Agnudmasuseniuiiddasnsvesianuneasiaaelind suseniuiis

o = '

Tassmsduauaviveiiuil Mg whbiiAsaugseinlunisuimsdanislasinis urandeyaveangudiegmudn deyangy

fegungnsvybiduiisnuiulindmideiuiuiidseuasinssaeiuegawiniuludadiu 50 : 50
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5.2 Wpgrzinginsalveisuneai g IAsy

5] o
a dq./VLi/y

mAeTinginmsalvesiisnuneaianesgasihmsleszimnuauigunedfnadive 21 9o Fadumemn

[NV Y ad A € '

P wduS s swUsAududUsINg S1uau 21 ¢ Ingldrmudniussenineiauys (ChiSquare) Aedslesdu wudi 4

a v Al D]

anyfgIdIuIu 10 ade 910 21 ade NUGies HO wazeensy H1 Fdldun auyfgiuded (7) 4o (8) To7 (10) Toil (12) Tof

o

' v
Y A o

(13) ¥oil (19) To7i (16) Toit (17) Toil (18) uavamyRgtof (20) sidammAguiiugias HO uasseni H1 uasiifovasgean 4

v o = S W &
SuruusniiTeavidunnaaluil

i 3 AndesasuarAnlaauaavasaudiiusseingaailasaims (PO fuguwuuyuaansleu (RO)

fauUseiu :
sUuvuyuaamzdioy (RO)
fauusa : @
& YUY
p)g q
%
S
3
T I I = I =
2 g g g g
[ G AG 3G 3G
g — o~ [Te} [T}
S|" Al \Y| \Y| JAN
yaAlasins (PC) 1 2 3 4 5
. 1 17 36 10 16 2
1 < 187um
Sovay 100 | 581 | 476 | 410 | 133
. 1 0 16 5 12 4
2 < 2 7UUM
Sovas 0.0 258 | 238 | 308 | 26.7
. Pearson Chi-
. Caive) 0 8 6 11 4
3 < 5 81uUum Square P =
Sovay 0.0 129 | 286 | 282 | 267 | 0.000
3 I 0 2 0 0 5
4 > 5 a1uum
Sovaz 00 |32 |00 |00 |333
FNNUTW 17 62 21 39 15
SoayTI 100 100 100 100 100

v o W aad

“lpddyneadansgsu 0.05

auyRgudef 14: Uws HO wazeensu H1 yarilasens (PC) ignszuidudiisnu Tuediu suuuunuanvzileu (RO

Ll 3

Y a

NENTNT 3 enudnarlasinsiuaiued fuguluunuasmsieuetaiduddamsetianseiu 005 Tngguuuuyuasmzilou

o

& a | vy v dau ' v A4 a @ v
‘Ll’]ll“qﬂﬂauuﬁ]%llNa(ﬂBQ?U?]’NWJJTU&']UZA@@'ﬂ;ﬂix‘iﬂ'ﬁ <1 mumwmma;ﬂﬂmmumaaz 100
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M990 4 AsegasuavAllnauASvRsILdRTUS SErinaRlAsINg (PO) Augukuunsaavisden (LT)

AUsiu ;
suuuumsaanzieu (LT)
AUsAY :
& | viunewe
< i
<, =
g 3 3
C w> (o
= 2 A
yarlasins (PO 1 2 3
. 1 17 50 14
1 <1 a7uum
Sovas 100 50.5 368
. 1 0 27 10
2 < 2 AU
Sova 0 273 263
N Pearson Chi-
. U 0 20 9
3 < 5a81uum Square P =
Souay 0 20.2 237 0.000
. I 0 2 5
il > 5 AU
Souny 0 20 132
PUIUTI 17 99 38
SovarT 100 100 100
*Tfeddaymeadafisziu 005

auyAgmuden 13: Ujas HO uazgensu H1 yamlaseins (PO)

=

U 3

o a

ignsryugiieny uegiv suwuunsaanedeu (LT)

NENTIT 4 wnuingarlasnsiuruegiuguuuumsianeieuetdiduddameedianszdiv 005 lngguuuumsaavzileu

o

wuuyaratueednaded Sudanfisumeyadilasims < 1 dnumnnitgeAnuiesay 100
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MmN 5 AndegazuarAnlaaumsvesanudiius sninssuamauneais (C1) fuguuuunuaavedeu RO

fiauusei :
suuuun sty (RO)
fiaudsnng : @
€ U
p)g q
=
=
5
2| 5| 5] 5%
g g g £ g
[ 3G G 3G G
g — o~ [¥e) Tol
Sl’ \Y| \| \Y| A
Ussnnaunassng (CT) 1 2 3 4 5
oy 13 |4 |8 18 |2
1 2113
Sovay 765 | 66.1 381 | 462 133
I 2 15 9 11 11
2 Yauseu
Sovay 118 | 242 | 429 | 282 | 733
. Pearson Chi-
, S 0 2 0 3 0
3 FLNU/NDHOA Square P =
Sovaz 00 |32 |00 |77 |00 | oo
1 2 4 4 7 2
4 NUNY
Joway 118 |65 | 190 | 179 | 133
U 17 |62 |21 39 15
Sowava 100 | 100 | 100 | 100 | 100
i damadafisziu 005
auyAguted 10: Ufias HO wassensy H1 Ussinviwesmisnieadns (CT) Agnazyidugiiany Jusgiu suuuuyuan
veifou (RO :nmsedl 5 ewuinUssamveansneasnsiuiuegiugiuuunuammsdoust vl doddymeadfissiu 0.05

ToegUuuuyuaarmdewnuuaraiuasiinas o Suinisununeaswssnvenmsnniignanduiesas 76.5

Yy
auyRgder 8 Ufis HO uaveensu H1 Ussivwesnisneadhs (CT) fignseuidudiisn Tuegiv glimefiddasims

(PR) NPT 6 nuInUssinvveanisneaieiuueg iugilinaindasnisesditdudAgmeadianssiu 0.05 laegsudnem

T

aglugiinmese TunnuesUsemeiuasdnasded Sudanfununeassussnvenmsunigninduiesas 75.0
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M9 6 AsegasuavAllAauASTRIILATUS St sUsBInUneate (CT) Augilnielasinsigniisny (PR)

AWUTAY :
plinalasanisiigniieau (PR)
Aauusany : o
& | vwewme
=1
que
c Es
.| §| § ¢
= c 1 & & = c
Usssanaudeade (CT) 1 2 3 4 5 6 7
U 8 22 21 3 6 15 7
1 21A15
Souay 727 | 550 | 488 | 176 | 75.0 | 714 | 500
U 2 13 12 9 1 a 7
2 FaUTENIU
Souay 182 | 325 | 279 | 529 | 125 | 19.0 | 50.0
Pearson
, U 1 0 0 3 0 1 0 Chi-
3 YN/ vioaen
Yowaz | 91 | 00 | 00 | 176 | 00 | as | oo | c9weP
= 0.004
FIUIU 0 5 10 2 1 1 0
il UN
Souay 0.0 12.5 23.3 11.8 12.5 4.8 0.0
FIUIUTW 11 40 43 17 8 21 14
Sopaysau 100 100 100 100 100 100 100
*fiifaddayneadndisziu 0.05

5.3 Insringanisalvewsudividlonaesgnszulugnenuneasnnsy

woRnsalvesdsuiniilonmarzgnszydudicnufiodanivnululasinsieadiniassiuansaladiiu

U

nleNasosaragaaIINA1TeN 7 loun

Py

1) fgduvuyuaavsidsuuuyaag uagdFudnenifunuyarlasinis < 1 duum Gegas 100)
2) sUuvumsaansdsunuuyana uazgsudneniisunugadlasnis < 1 a1uum (fegag 100)
3) fisUnuunuannziiouwuyana Lazgsudeiununeainausziavens Gevay 76.5)

4) aglugiinangJunnvesUsena wasySudnaisununeaieuseianeinns (fegag 75.0)
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(75.0%) (76.5%)
y YUUNYAAR/<1
HUUYAAR/<1a1uum Y
yar1lasenis (PC) amum
(100%) (100%)
*iddAgnsananiszau 0.05

v

nanwluasell Wumslimzideyauasngfinsaivesiignszuiludisnuneasnniady Ineliteyamumideuds
Geuvonsenyan1snds 9nTui 23 Gwnew 2560 f3uil 30 fueeu 2563 31w 154 918 kendnTeideyaeaudenyy

fsnuanu 7 Fdendnlngldadfidmssannaunsoasliindngnssydudfismuiu dulvglllownammanmshiufdfimy

v '

@ [ 29) % < = ' 1 a v & a a =
deyan WU U IUN DET19B1ANT Lﬂuiﬂiﬂﬂ?iﬂmuaﬂ’liﬂiﬂﬂﬁhlLﬂ‘u 1 a1uum Lﬂuiﬂiamiwagiumﬂamu lIE'ULL‘UUﬂ’ﬁ’\)ﬂ

U

=~ a o = = | a v ' < 4 A ao S Ao oy Y
nedeulunuuson LLaz&JEULLUU‘V]u%]WW%LUEJU\LMLﬂu 1 8uum dmusznuluG oAU EuasNfdATNISN S U A oas 19l

fngnszyindufisnuesdimsnssneiegraviniunduguuuunifinswisniviindasnmseg i siuayed snafiduludadiu

50 a9 50

>
= Y a

- ¢ e v e u e , s fe o a s
HanTATzingAnisalvew Mesmilagldruduiius seninedanys (Chi-Square) fae3sesdu wuindauy gy

13U 10 e 21 Wideiufies HO uareensy H1 lnelaufgnu 4 viadelu 10 WdetuliSevaveudiiusiiu 75% way

«

aunsaasuld 4 Ystdu (1) Usuuavsdsunuyaeratiuaziinased Sudaiifisunuyadilasns < 1 dnuminniige ()
susuuMsIazdsuiuuyAratuaziinasol SudenfisunugaAilasms < 1 auumanniige (3) susuunuannsdeuuny
yAPaULRTiiNadeSuITununead s annfian wae (4) iuineneglugiimeang Tusnvesuseimatiuagilnasier
FudniununesaisUssnamsnniige
\ N ¢ a ¢ o > Yo v o DR~ v & P gy
dumslienginginmsaSauwilduvesiiuhimiilenmarsgnseyiduiisnunmasgiu aunsoagdldineiidnuoe
MduFuieifisluuumsanmzdeusuuyana Stuuunuanmzdeunuyana Sunuyaalesms < 1 auum sununeaiis

Usznvenmg LL’s‘I%E]iﬂuﬁﬁﬂ’]ﬂ@l%iﬂ@lﬂ%@ﬁﬂi&%ﬂlﬂﬂ

\ =

wansAneflddidumai uleyalugiwaimils udnhuiessinanundnnisneain i efiariinszinaves

Joyaiifintu uarlinneiuuilifivionginsalves]Suiniilemaszgnssyliduianuneaiuniady msfivvideya

Bullldlunsu iRt wednadudediavesmsfinulunisiey winsil nalafanansahlVldidudeduns/dofissyislu

NUIUMIIMMES U3 (procurement) vadassnsneaiesnasglaiuiy
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