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Abstract

THANG NGUAN HAH Histories House is an ancient residence represented uniqueness of southern
chinese architecture. Before it was turned into a warehouse, the former building was a fish sauce factory.
Since the house was in a dilapidated condition after it had been through two centuries, the successor
decided to conserve this architectural heritage.

The purpose of this article is to study methods of conservation of THANG NGUAN HAH Vintage
House by site surveying, collecting information and interviewing speacialists, Manit Topanwong and
professors of faculty of architecture, King Mongkut's Institute of Technology Ladkrabang

According to restoration of THANG NGUAN HAH Vintage House included the smallest building on
the left, the small building on the right, the front entrance door and the largest building in the middle from
july 2018 to december 2019, it was turned back into original state as much as possible ,such as reusing

materials, maintaining original structure and elements.

Keywords: Ancient Chinese Architecture Conservation
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A Study on Thermal Performance of Translucent Acrylic Block
s NAu3Tal sun etfudenyn?
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Usrans ammsanudoussninadunadeuiiang i dienszaniinane (Single Glass Window: SGW) waz iy
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Mdfgy: vdenlusuasesa3aa Uaessvdeniing Usz@vsnmvnsmnudeu Tanluseuas

Abstract

This research aims to study and design a translucent material that has the ability to prevent the
heat accumulation inside the house by using Translucent Acrylic Block with the performance of solar
chimney. The experimental comparative thermal performance between first house model with Single Glass
Window (SGW) and the second with Translucent Acrylic Block (TAB) at the similar wall size at 0.60x1.10 m
and 0.60x1.00 m respectively. All house models were constructed with gypsum board as closed system.
The wall facing to the west to obtain the most sunlight in afternoon period. The experimental was
conducted during the winter season in December for a period of 3 days continuously. Data was corrected
every 15 minutes. Test results show that the room temperature in the house model with SGW had the
higher average temperature than the house model with TAB at 0.5 °C

Keywords: Translucent acrylic block, Solar chimney, Thermal performance, Translucent materials
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Evaluation of Airflow Through the form of the Ceiling Eaves
Sheets Vents
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Abstract

This research is a research on the design of ventilated ceiling. By focusing on the design of the
vents. In order to get better wind and able to help ventilate heat in the space under the roof. Eaves of
60x60 cm are used as the prototype in designing the vent. Which is the standard width size commonly used
for waterproof gypsum board and smart board. The experiment was performed by evaluating the speed of
the air entering the eaves of the ceiling with Autodesk Flowing Design to find the best ceiling pattern. In
order to conduct field trials in thde future.

The research procedures were Analyze relevant information to find design guidelines. By analyzing
the data to find all 3 design guidelines, the students have chosen the most suitable design methods by
using Sketch up program in 3 types and using the model that has been tested with the wind force test
program to find out the type of ceiling which can get the best wind. Therefore, the translucent was
developed by using the Sketch up program in 4 styles. After that, tested with the wind force measurement
program to find out which type of sky can get the best wind and to use the ceiling for the last time. After
that, began to build the work piece to be installed in the test house to test the results.
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The test results suggest that the designed ceiling will be more suitable in terms of lowering the

temperature and ventilating the ceiling than the general type of ceiling.

Keywords: Ceiling, Eave, Ceiling eave, Ventilation, Attic, Holes
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Yaasvu80INIABes Suan 1 n1e Tyudsalasuanly
Heflauwaun iesnauliidrludesonieldndan dos
SEUILOINIATUIN 7.33x 7.33x1 93, 911U 18 499/1
Wit MuTlszuieenna 263.88 au?

CEV B

4pasEUngoINIAdNEMElAY SUAN 2 N9 Fo9TEUIY
DINAYUIA 7.33x7.33x1 94, A91UMU 18 ¥99/1 WY
Huitsyurgennie 263.88

CEV C

PDITTUVIYDINIALAZTUAN 4 N9 BOITTUILDINAYUIA
6.83x6.83x0.5 1. §5117U 18 ¥99/1 wrlu Auftszune
91017 245.88 %2
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A9199 3 gﬂLmui]'mamﬁiﬂumwmam B (CEV C.1 - CEV C.4)

JUKuY T8azidun

CEV C.1

Fo35rUILRINIALAZSUAL 4 3 (FUMUUREITU CEV C)
49955 UIBDINIATUIN 6.83x6.83x0.8 . HT1UIU 18
J09/1 iy Hufiszureennia 393.41 s

CEV C.2

dosszurgoInIAkarTUau 4 1 (ULUULdeiU CEV C)
Y9ITTUIMDINIAVUIN 6.83x6.83 x 1 9. T91UU 18
$89/1 iy Hufiszureennia 491.76 w

CEV C.3

YoITEUILRINIAKAZSUAN 4 N8 (FUNTIERUITIANILUY
Yg18) YOITLUNYBINIAVUIA 6.83x6.83x 1 ¥al. A3
18 Fou/1 wiu Huflszutgenna 491.76 4’

CEV C.4

F4IEUIEBINALAZTUAL 4 V119 (JUNTIUEI8R0N MY
LUUTEI8) 40992 UN8DINTATUIA 6.83x6.83x 1 B4,
fiu 18 909/1 usiu Hufissungennie 491.76 a2
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nnsulagUuuune 4 wddeiluneaeuiulusunsy Autodesk Flow Design Lienaaauini
sunuulasuaulasnan :nmmaaeuiulusunsunaieanindasulainguuuui 2 anunsafuaulafnga 3dladnag
USuusauwuuasaaanglaenisiiuisduauiieviliauiinunanansoassdngvieddvasanlauiniu dagui 1

gﬂﬁ 1 EULLaméffsﬁqﬁuauﬁﬁmﬁméN CEV C.2 pyramid
fian: 30 (2563)
3.5 dodrinlunside
3.5.1 Tunsnmaesd 1 M4Tusunsuresfiames Autodesk Flow Design lunisuseifiunisszune
omafAntuiuihmendy Wauuuueu e 10 w/Auit wihdu eudausmand
woswiuUsngMsails wagliisauusingnisel Stack Effect
352 lumsvaaesii 1 fauudgiulunsidensuuuuimemszuiseniain mafinisssuigenne

Aa < ' a v v v I a

A Anudianlugesseugenniauniian aganunsoaneuieuniglueald wazasilunuun
A ~

gnidentuldlunismaaei 2

3.5.3 Tunddeiiaualiewan snnassbudud 1 39aseringlusknsuAsuiiLe oy

4. WaN15IY

NAN15I98ANTUSUTUTiazdun oY 31NN1SNAaad A — C laglinan1snaaasndll
4.1 mmeass A Wisuiisuilgiean CEV A - CEV C gldainansed 4
A51991 4 NaN15NAADY A WisueuaUSauvesthviean CEV A - CEV C

JUuuy | AATIAN sunanmsnnaeg
CEV A
= v o2 v ! < 1 =
Taudantios v1tes YuIRMILTIANEEYN 3 1AW lasUsyanu
>
o/o \\

<><>

<>
O

31 Wavu3deiulnsvNISUS:8U3BINSS:AUUAOANY
An:anIJagNssUANEQs doa.




G | 1 1 Research Proceeding in The 11" Graduate Integrity Conference : April, 2020

A15799 4 (519) HaN1TNAaa A WSsuisuanusiaudivesthanean CEV A — CEV C

suuuy AMIEIAY sUNaN1MARaY

CEV B
= v & v | 3 1 a
HAHLANUDY UNTBI VUINANULSIAUBYY 2 1/Aud TngUszuna

CEVC
= v | Y v A < 1 a
HUAULYIUNYDY LLG]L‘U’]lﬂﬁﬂVI?jﬂ YUINANUISIENREN 4 1/AUT Tneuseanu

fian: §33 (2563)

nnsnageunuitEhyieal CEV C ansadnaulininiign feeglutg 4 u/Awd uagananunsadila
AnnIwuUdu 391 CEV C luimundedn 4 wuu wazlikaninisnnass B
A15799 5 N5NR@ee B Wisuiieuainusiaudnvesihvieen CEV C.1 - C.4

Uk ATIAL JUNaNIINARDY

CEV C.1
fauhunsdes uidnldd@niign vunananianegi 4 u/Anit lneuseanu

CEV C.2
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A15799 5 (519) N1snAaed B wWssuiisuanusiaudnvestihwneal CEV C.1 - C.4

CEV C3
a > | v v yy < 1l =
HANLYIUNYDY L‘U'ﬂ:ﬂu@ﬂll"lﬂ VUIPANULITAUDYN 5 1/3U% Iﬂ&lﬂigﬁﬁﬂi

CEV C4

fian: 3 (2563)

nuansnaaeuiulusunsy Autodesk Flow Design wudn CEV C.2 fivnisiiuaugvuingessuay
90 0.5 wufuns 1u 1 vu. Jaudunfigauasusaiian JslaveassfindwiaUidvamiuiy wazvinisnaaeuly

AINAae C
a39fi 6 Msneaes C Wisuiisumsaudvestihwienn CEV C.2 uag CEV C.2 pyramid
FUHUY AT JUNANIINAADY
CEV C.2
flaudhunades usidnlddnign vuamusiauegi 6 u/Auni Tasdszann
O

CEV C.2 pyramid
a v | A < 1o a
HANLYIUNNUDY LLG]L‘U’]VLﬂaﬂVIEjﬂ Gumﬂmmmauaqw 7.5 13U Iﬁil‘ﬂi&iiﬂiu

fian: {380 (2563)

NMsUTuMssULUL Inednassulsfiaddnlumulutesseuigeinie siliansnsadueiniedinlesn
LAZAUSIBULANIINTY 917 6.0 1AW WU 7.5 13U leeuseana Faiuanusaulaundu fa 1.5 9/
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5. msaAusena d5U

nuamsnaapuififindaiednauansnsovhltaudngredivdelfimnyauiian lnonisingdu
waneRuNsiasauuuBadniulasasnai C i funsaaseiulasiasiiung msizihdithminundielnuay
Anrusannagyiliuuiivaaaniasald

dolduauuz

TunsneaesiilunsAnmdnuasauriugoruiiuunssuuwiiiy Smegeulaglilusunsuneufianes
wagldifies Cross Ventilation witu lalsauussanann Stack Ventilation Fsludusieluazvinisnaaes Tnpasiausiu
fheneruazindsiutunaass eliutoyaananimeimasss itelildnarignieaiiudusield

Tunsnedeuiidunisaaevaulosiu Lﬁ@ﬂﬁlﬂ@'mia%ﬁnﬁumaaq LLazam&y’qqﬂﬂiajm'%'mﬁa%qmmﬁ
meluthul3euiteuiutudiaassdiluioman Tnefunsmagouivanmuindonass deeeiinados stack
effect MionsindsuRivasmudeulursmdaiiuiy vonwiloannsuameddusunsy fuuiainnisada
vudaedlulusunsumeaeusuainfuthuiiozainange e 1.70x1.70x3.50 wns Sadujudassvumdn vinlilu
maneaeuwiulidatnlusowesauiioonaindunaiy udauiinalusuiueusrdaudidiuwaziidoundudives
armavestiineuludnniamile éﬁgﬂﬁ 2 Fsmudaudimdnfianuldadiaueunin LLaxﬁmﬁm%aagjﬁsde
0 - 0.4 LR/ AU

o v

Uil 2 JUuansmaNiindukaziuuigYessyutgaInIAvasivnenl

€aN

5
e

LANE1581989

uaEmdyBugn M1eUspass. (2558). mesudifeafuszuussusenialaeissswavasduilaatuifen
szaunansluluanamnaiuasiasUsuama. Anranlnenssumansuasnisiados
UATINIRUTITUANERNS,

9153m wAguis. (2548). MsUFulgsUsEANEANvRIMAIAdIeNIssUIBaNAlAE TS TINYA. Anedwus
anlngnssumansumdngn anrandngnssumansiarnisiaiies e desTsuaans

nsu $1usdnd. (2505). UszAnSwavesmsesnuuunsszutgaimavasléndeniietlasfiunisdnemainy
Faunnuasm. UsaaaoUnenssueansumdnudin avinaainenssy nednaalnenssuenans
Azan1UnENITUAENS. IHIAINTAINNTINESY

wugan wallnlsadl. (2550). Msfnedszanswalunisanauiouarnudimlaedsnisssutgameauaznsly
auaufuanufay. lenasUsznounsdsznddinnineiernendinuuinissmalnends 13, Tsusu
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dayaniseanuuuanidaenssudmiunisuuilauuuwisluszmalneg
Architecture Data for Dry Aged Beef in Thailand

3 a §1 a ¢ a 2 = @ 3
AINTY AYIUNT YUUNT Anlenn AN AILNAT

UNANED

119315089 UNLAY (Special Safeguard: SSG) LfJ'ummsm'ﬁUﬂ{]mﬁué’ﬂLﬂwmﬁﬁmméaulm%éuqﬂ
adlud 63 shlilneianansredimlasauselassmsausufioduladninseansidouasirfuaud o
Fonnasiiazdiulud 2564 Aenisansnsnnidnisdididufmanisinuasenoeadnside (TAFTA) uaz 910
Tr8uaus (TNZCEP) TagasiSuseusSuil 1 unsiau w.e. 2564 ielunsiuievlsuienisandnsnnidnisindy
Aufmansinensaneeawsdsiayinduaun drdnnuasegianisinens (@an.) lnenemuuiulaseasnnisuin
amenmstitefiudamuannsansutdsiuveaseme (nesvu  FTA) Winfeulvimnutromderilssunanseny
nmaliamsdiadlasmaian Welalfaunsodedifumadanisdigs

msunilouuuuis (Dry Aged) Wunilslunsyuaunislumsiauniela Wildnann saufuasyariuin
Fu mnusdududailmidmsudsemelne IﬂEJfIU%‘@’VIM%E]aﬁﬂiﬂﬂﬁmﬁﬂﬁvﬁﬁu’lémmﬂL‘ifaﬁmLL‘U‘ULL‘ﬁi’\‘i (Dry Aged)

msuiiouuuuste (Ory Aged) 1‘14‘1J‘§8LV]FIVLVIEJﬁﬁQﬁmmﬂM%E]QﬁUSEL‘VlﬂLLG]ﬂﬁ]l’ldﬁuaij’ldéuL%ﬂﬁUMﬁJﬂﬂ’]i
ASULLUULIAS (Dry Aging) FaunannUseinanzfuan n1s7iagansnsaiamn Tagavla SeReasianirae sty
dwsumsun ielildnunmiigaiaauasidulunugueunsisiingiunisazidu “%’ay‘amsaammumiﬂmﬁa
wuuwisluusemalne” Wodunisrusundnnaeiang q 7ldeesunudeudiedunildludiugieiam
gnavnssuiolulssmelnelFansavinfieusuumndsanels

AdAeY: NsUNLHoUUU Jeyanisesnuiuy

Abstract

Special Safeguard (SSG) is a measure to protect sensitive agricultural products in year 63, causing
Thailand to experience a new trade war in 2021, which is to reduce the fare on agricultural commodities
from tourism (TAFTA) and From New Zealand (TNZCEP) which will start on January 1, 2021. The policy to
reduce the rate of agricultural transportation service fees from the provident fund (OES.) By the bank
adjusted Structure of agricultural production for export and import from abroad. To assist those affected
by free trade by developing beef

Dry Aged Fermentation is one of the processes in the development of meat for increased quality,
flavor and value. But still new to Thailand, with not many corporations or cooperatives entering the dry
Aged market

Dry Aged in Thailand with varying climates or climates. Dry Aging. For more information about the
best quality of life development and in accordance with "Information on the design and development of
dry beef in Thailand" to compile various criteria that have never been collected before as one of the

development of beef industry in Thailand You have to be on par with other countries.

Keywords: Dry Aged Beef, Architecture Data

‘nangmsandnenssumansuingin auvanilnenssumans andunalulagnszasuindniinummsaianseds
Zpednaondnenssuwagnismawan angandnenssueans andumalulagnsgasundninammsaiansyda
aedvanlnenssuuasmsnauay auzanlnenssumans aondumalulagnszaoundndigunmsaianszds
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1. umi
maUanatauaznisidnduainensnielaninsnistesiuiivae (Special Safeguard: SSG) WHuuAsns
UndlosAudnununsiifienuseulm fausiufl 31 Suneu 2558 fazAuanadlull 63 vililneiansasaadslnl
Tnsiauevelasinaarusuilefuuadninnooansdsuasifuaudauianunnasenudufudumiasgia
lndand sty lnedonnasiiazddulud 2564 Aon1sandniniBnisindrdudimenisinunsainesanside
(Thailand-Australia Free Trade Agreement: TAFTA) hay 91729 waum (Thailand-New Zealand Closer
Economic Partnership TNZCEP) TnoazS udausTuil 1 unsiay w.e. 2564 Audnnuasfividiainesansde
$1uru 17 emssviadela aglifimadeniunddndely suvslddrinuimalunining wudeaty
fnduaud dudununsiidanesnis SSG flazduan 8ns1uan 18 1ens saiadela Aaednsusuidfia Ysinanis
dudndismun (Trigger Volume) Inefiusmanidnilelaaniinfuaudiade 2,531 dudl Tael 2563 Inefnun
Usnauind dmdun@fesas 0 S1uau 1,039.46 fu uazmnUTinaiiiAumaudiimus deadenidiesas 50
Lﬁaéuqmmmmsﬂaﬂﬁ’uﬁmw (Special Safeguard: SSG) Tud 63
iierdunsiuiieulsuiensandnnndnisiidrdudmanisinunsainesanside (Thailand-Australia
Free Trade Agreement: TAFTA) haz 91029 waun (Thailand-New Zealand Closer Economic Partnership
TNZCEP) flazdwmansznudenailaidouasdelanunmlutssmea Ussmalneswdudosinsiamamnindet
Tnensgnnanuasuazavnsailiaensuadnd Idiflasimsdaaiumadsdade wu lassnsiaideainsorin
Tassnistaunaysmn iudy feddfnauassghiansinees @en ) Tnsnasuuiulasaadumandnaainuasiie
Wndamnuanansanisutsiuressena (e FTA) lensesliienutiemdediilasunansemuanmsitianisin
a3 Tunmsifiadnenmsiadmiuideladaud U 2550 sutssanmsam 155.75 v wu lasmsdndonmonus
funsuan, tesamafiuyaadelainsagunin (Premium) uenainidsdilasnislalefiogseninamsfiansan
TnsAugnssunsuimanomu FTA 8n uenaniiladefitiendndu gramnssuielalnefomsdseonsimu Tassnis
5ol aud.an-3u feesuldlud 2565 Fsmnunsoaduayunisdseenludsemadulfinntu anduyuladafindas
Tutiagsumsuilaaidela fuslaaaglianuddnyiuauniowasenujuveaionndu weidy
nsmeuaussALAein1sresuslan granidelafeinisAnduitnisumile (Agng itelldidelafidamnn
umnufesnisvesiuilan @iinnuinunsuazavnsaidoriaguns) Tnens vuidefidety aodis
msunitiouuuutte (Ory Aging) Tnensuuiuendn? visonaduilel3lurondu (Cold Storage) fiazann
pONUUUBLNYNaUaNYaLE MuANgMMgTuarAITudLIMS sevientsun 1Han 2-0 §Uand

I3

nsunLlauuulen (Wet Aging) vilaunisussatlednivsesndniluussadusianyyinia (Vacuum

L Ag
1

Packaglng WS@IUHﬁ@GWI‘ULW@ﬂWi‘UUﬁQ %380 IA91NUY IWEJF’TJ‘Uﬂllam‘ﬂ.ﬂlliuWJNﬂ?iLﬂUiﬂ‘HWL‘W@IMLﬂ@ﬂWS‘U&J
ﬂ’lEJIUUiSﬁ]ﬂmGVl mi'umﬁuﬁ]uﬁmamiﬂmﬂummamLaammmuaaﬂmmua iﬂU’Wﬂ’J’IlJQ’I‘UENLUE]'VIﬂ%L‘U@U&J
L‘WJJ‘U“LJ ﬁﬂﬂ'ﬁ‘UULUE}‘ULLauLﬂUlﬂu7u50u

JUT 1.1 M3usilewuuwins (Dry Aging) (#1e), msusiileuuuiden (Wet Aging) (¥37)
w7 ddnnunERskarann IR Inguns
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nsusLiisuuulen (Wet Aging) Aanisiiuilelilugeaayanimvindu azteviliiefy wildldgeli

adaa |

a = A v v X & v . = v a ) < v
naunsesavAduduiunuy nmsvuilenuusia (Dry Aging) Fsaglvindusatannzdn 1Juasidaldanege uayld
wawuNIINIsULLUUen dnnsagyideainnisuy iWewinnisaivanumniivaeanusuduinsluiesuniledn

P ) a o a a6 & o a L o s= @ v ! & N i
wistesiunisiindwiuveqdunid Wuanvnisideudesveuiednd Jalumanaliyad1veailolafigindi
LRlATNYINNTUNLUULIAY 51A192LL 400 Ui 1 Alansu Taee1989391n ROI 983UTHW Dry Ager Thailand US#w
funudmurepIssuLLlonuulislulszinelneg

nsuntlewuuwie (Ory Aged) Wunszuiumsiiuanutuveaiiednd (Meat Tenderness) Tnetouluilus
a Aa A o e v a v & . a A A A 4 o '
flea (Protease) Nilagluiilodnidos wulelusiunaruile (Myofibril) uarlusaunduilowoneiiu Wy Aeaa
wu dnaliidafinnuyuiindu auszesiainniusny) nsuueinla Ssinaseauluiazsayfvesilod
P ) ' - A v 2 ad A 1 1A e = oA
Fadudailvguininllednivindu 9 n1sUslaiuuwia (Ory aged) Wuisnsausnemnsiinuniigaionis e
uywdAunuinisuulelimdenusziiidendedinid ndawinuuiunuinnisuuilowuuuiaiusasi
Lualmmﬂm']mm Iﬂ&J’JSﬂ’]iVI’]ﬂaMaﬂmﬂ‘mLL‘VIa”LuE]LLa’J mmmLLsmul*’ﬂwameﬂuammu -0.5°C - 1.5°C uaw
AL 75-85% ummﬂmam mmmawmmw 0.2 m/s §9.0.5 m/s Wunan dush 14 Su Wefiwvauuenan
arlilnindeuds Sedlsavdntu naudiduiu LLawmﬂwmu s1ENsARnIALaRRniunsEUINMSYdane ez

a &£ 2% A a a6 . A v a o & aa & v | aa v
Vindulalannlaifiadun3d Lactobacilli AnnAsdluiiondnivtie IneIsnsuuilauuuiauanseaInisnisninu
wuulng inszeamgiiludseindlng gaiunitagyisigdsnisuniuuuis lngasagaidea daslddmiogania -
0.5°C - 1.5°C mswagyiliilowidowaznis Dry Aged aglaldusa

3‘1]‘1'7i 1.2 msunileuvuuris (Dry Aging)
u": Foodpanda

nsUstieuuuwRs (Dry Aced) lutsy Lmlwﬂﬁﬁﬂﬁmmm%aﬂﬁﬂiwmmmﬂﬁmﬁ’uaejwém%qﬁ’wé’ﬂmi
mi‘umwmma (Dry Aging) FasnanuszinanzTumn nsiiazanusniam mamim FeResaeanzdaesty
fensa¥rnannzdiaosiosiindnnising 1w Mseuaugmgd mimumumwwu MsmuAuIUATSe Welsle
AMANT qwqmauﬁulﬁmuqsummmw’mqmmi%tﬂu ﬁmﬂummmmiaamwﬂuLﬂ‘juiﬁmwaﬂmi
nseenuuUTimINanUinannsativadsanngaestinaniue gramaya ?quiﬁﬂ'ﬁs’mmu%;&a%um
Wi a3 sundond sy ndninaeiuayiinsesnuuuliimnzanfunisund swuuwsts (Dry Aged) “dagyanis
senwuunsuniionuuuieluussmealne” Jumssusumdninasising q fldnesiusuantey Widulegagn
ndnuazannsneeniuunslinuldiewssmngantu edunddudmtieian geamnsmnidehlulsama
Inglianunsaviafisuiuuuuszinels

2 ¢ o
2. WUITEIAYRINITINY
WeniuTiudeyagluuumsesnuuuanitnenssudmsunisuailenvuwisluusemelng ieliaunse
daasunsnaudlelalnglvfivedssiuunuuseme
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3. /N5
Bnsfnwite ansoutaiumsdnuann 3 dadevdnded wagthusIuTInteya
1. Yadunsvaiiearn Guideline for Safe Production of Dry Aged Meat 1ng Meat & Livestock
Australia (MLA)
2. mmsgmmmﬂaamﬁa AHSRAE Handbook HVAC Refrigeration 2006, HACCP
3. Sﬁa;dalﬁmﬁumiaammu Neufert Architects Data
3.1 Jadensuniie (Dry Aged Beef)

m11 Guideline for Safe Production of Dry Aged Meat 1na Meat & Livestock Australia (MLA) T5Y
Hadomavdel i 5 Jady el

311 szezianlunisuui ouuuuss (Ageing Time) szeznatlunisuiile %aq'ﬁ 21-45 Ju
syezaessULLodsHasemsimuvessarAnazany 1udlidlatuinlussninengoulesiules
nmeuendaddolindnn 21 Yuud fafuanuiuveaiorsnniudenaiuly aneudadniuimnfuae
nsUfudsamalulad MLA éseyd nandusmlumsiuusihdwiunmsundeuuuuiaielrlindunas sanaidu
#ifoanns e 14 u

3.1.2 gangilunisiiusnu (Storage Temperature) gaungilunsiivsnwiinasnenisnszduues
wulwsiniguen feivihiivhldevuerauauninsiyiivlavesgdunas Ssgamaiishasnwivlanisvames
wulesifazdnas wiegrslsinmunafuinmlugumnisastisavay msasydviaventoruazuuadide
Pseudomonas aeruginosa wuafi3eiiiulnluiiodnt aursaduinldlugamgifisinit -6°C agralsfny
wuafi3enelsadesnis guvnli 4°C lunsadydule auesgdaiwisanigowsnn Idseyin mafuinuily
gaumndl 0-0°C Tuvauzdt MLA Iéfszyinmsegil -0.5°C - 1.5°C

3,13 AMUTUdIE (Relative Humidity) Anadumeluiufiiunuuuie dnanan1siaseyAule
Y999AUNIguazn1sgedenandn n1nA1 RH aauiuly ‘ffmwauaﬂm'fa%qqﬁﬂﬁlﬁmmsw'%tg@uimaqLs'”uyamt,as
wuAfiise mnen RH anAuly %ﬁwLﬁmmﬁsxmaa'awasiaﬂ’liqiyl,ﬁawmlmwgﬁﬁ]Lﬁmmﬂmmq@ﬁmaw%mm
Fuiilo MLA Ifssyimmtuduivdesegi 75-85%

3.1.4 N15E181MYe38INA (Air Flow) n15aneimvesenansivrsannisiindsuasyiliiannis
fauvesnauile nannaginsaseanvesansgaiinwusihlitinislvaresoin1Asendng 0.5 m/s uag 2.0 m/s
MLA uugthenuidaaudisnnin 0.2 m/s f 0.5 m/s

Lifisenuamudniusenineuiiionauas msgaudonananidomnmmamuuussme
nsAniHIuNIATIEe UTBsdetaLA T Tans o3 euAaNIE Jululdinsgadenandn lesnn
nsssmsanistunuASanfigedy uaraududiivsiianas

315 nsusivesdsdgansihleda (UV Radiation) $9dsanslaleldn (UV) fimmenandusewing
200-300nm anansnliluind ssianubuiiousuussengninfureniowasszAnsnwlunssiuiovhans
gaun3d §9 uv BadnlndRudeunuiilnsfdedgvisndouvadiFeldunnvindu sgrdlsAnmugdunidannse
wigiulalfluiuivuiiuiveadedns Afnisuiluinfivgus: Sdylaunsoldedelseluaoshmubulag
MsvyuIguaINIAUMIY UV

wialuladvimnuazeinenaniadondiFonin BAXX ldnanauifuiiiesuuadiFelueinie
hifauazavesventosmielensondaiiaineiu Tnsmahausufuresauiulueinmawssnanauiduduiy
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u7: Dry Ager Thailand
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Outdoor Mean Radiant Temperature data of Canal Landscape
A Case Study of Somthawil Canal, The Inner City of Mahasarakham
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Abstract

This research is a study of outdoor mean radiant temperature data of canal landscape for recreation
during the evening, a case study of Somthawil canal, the inner city of Mahasarakham. The researcher
surveyed the area of the case study. It is found that the landscape elements of the case study are
influenced by solar radiation and has different material surfaces, which causes the temperature of the
landscape elements to change and be different. Therefore, the landscape elements are divided according
to the physical characteristics and heat capacity of the material into six observation points as follows:
asphalt road, concrete sidewalk, concrete ramp, concrete walkways and canals. In addition, the case study
is an area for recreation and support the activities of urban people, according to the city development plan.
The researcher surveyed of the activities which occurred in the area of the case study from 7:00 a.m. - 7:00
p.m. on 4th-6th May 2018. The area of the case study has different activities such as traffic by vehicle,
Exercise by running - walking, etc. The factors that affect outdoor mean radiant temperature (MRT) are the
air temperature, wind speed and globe temperature. Therefore, the researcher has to measure those factors
at a height of 1.20 meters above the surface of landscape elements which is 6 observation points in the
area of the case study every 1 hour from 7:00 am to 7:00 pm on May 6-10, 2019 to bring the data were
calculated to outdoor mean radiant temperature (MRT) based on 6 observation points. The results: the first
observation point is asphalt road, MRT increased 3.93 ° C, the second observation point is asphalt road
(next to the sidewalk) MRT increased 3.97 °C, the third observation point is the concrete pavement (next
to the road) MRT increased 4.34 ©C, the forth observation point is concrete ramp MRT increased 4.17 °C,
the fifth observation point is concrete walkways (next to the canal) MRT increased 3.97 °© C and the sixth
observation point is canals MRT increased by 1.35 ©C. From the data, it is possible to summarize the
application that there should be selected material and design canal landscape elements. Especially the
concrete sidewalk next to the road which is an area that supports people's activities should reduce the
amount of heat radiation by changing materials with low heat radiation coefficient and position the trees

so that it can shade the area.

Keywords: Mean Radiant Temperature, Landscape elements, Canal landscape.

1. uni

Huldleos Wufiuiisiuvesauiidsauasmumunuiunnnindew3euieuiuitufivuun nsvened
vosgurudioiudullesenaiiiudsuarauneneados vilduiddnludesiesnindafisusvedin
(513 niiles,2555) WiesUsznausiediudsenounansdn ldud vsnaiiuiiansisas mah wazauu Tagsesdu
mswndeundeulanazianssuvessrailuuniiomasanaiu 1wy nseeniidinie MsALULNIa Lagns
Fyasareninuruuauy Wudu dufy Swmsifuusnaivssnninsludedadldavededussdnsam

v
U aa

(up3 ReA39AR,2506) Teduusznousig 4 ﬁﬁwﬁ’zﬂuLﬁaaﬁﬂﬁnmﬁwﬁuﬁimﬁmﬂuaaﬁﬂixﬂaumqgﬁﬁﬂﬁ
Nuiinsdlfnw Sumrassauaia Seminumansay ’LuaﬁmgnsqmLﬁ"amssua‘usa:mu’[,ul,ﬁaqummsmm
Haqtugnuiuusandvimi WiddnvasduiuiidmivnsindeundoulawasAanssuesserulundos s
i iledlassmstusinsiionmswaumuiadies (nsulesSnsuwasiaiies nsgnsaumalng, 2550)
1NNITANTITANWAULNIINIYATNNUTT am‘ﬂsxﬂaumaqﬁﬁﬂﬂmaaﬁuﬁﬁfﬂszﬂauﬁaEJ QUULUTADY
MAUNIABUATASUOUL NIAINADUNSA NAAUADUNIASUARDY LavAasd Lol nsnslunuivuiuiuauenl 4
Alawns wasdaundadusiiuauy mash sudGueas 30 was mmgﬂﬁ 1.1

Wavu3deiulnsvNISUS:8U3BINSS:AUUAOANY

AfU:anIJagnssUATEQSs ava.




G | 1 1 Research Proceeding in The 11" Graduate Integrity Conference : April, 2020

L R\ =
-= Auitngdldnmn ‘h}ﬁi.‘iﬂﬂ’h afdmanmsnn

Ve

¥
-:4

JUM 1.1 wnudsszysiuviaiazuaniasdausenaunagiivia Nuiinsdlfiny) Sunaesaunda fmiaumansany
Y

wa =

FILNAUIALUBINNATANY, 2552

e
e

Snunuzianssuidetuluuinaiuiinsdfne luiuil 4-6 wuana 2561 1 07.00-19.00 w. Ui
1.2 wuindiussrnmudunldiuilunsUssneuianssusing o WU MIFesENLEULALUENWNEADY NTALUY
nainasunsafnfusuauy n1seenidenielaenisieiiuuumaiuasuninfadusunass lnglaniziian
17.00-18.00 u. fiuthanandifivssrnvudnanldfufiinniian

Aonssuiifiaduviiamuiinsdifing Raudiaan 07.00-19.00 v,

auu

mMawin
Suauu

Mawi
Sunag

1
1
1
1
1
1
I
I
I
1
I
1
1
1
1
1
1
L

JUN 1.2 ULansfanssuinduusnaiunnstifiny) SunaesEunda JmIANmansanu Aawmaa1 07.00-19.00 u.
= v o
un: {398 (2561)

E




n1swdsuwlamianienmueseduszneuniagiviminieludiesnndnvusiidusssund wu duld
w1 wnasimusssud sy nareundudefinyedadiatiu wu mafupeunia auuenuzass WWudu wien1s
WasuwUawoananssusng q Wi nsdgasaienvugiisiinduuuauy Wudu Jadewmanildmanonnuioud

v
U aa

Antuludles wuns AIAsUIAA,2506) Tpefivsinannudeuiiantuluannuinasy 1nannsazauaLSouYns
Fanilssudnsnaannisannsznuresisdnsending uazauantinnuyanuiouvesianuiazvin denavinla
Rauuia (Surface Temperature) Lavgaungilonie (Air Temperature) fnswdsuudasuazunnsiieiu (Wugsed
NOIYEYHEN,2558)

Faudsnilefiddnuaziidninadonisiuasunvasgumgiionnaluaninunden fe guvgiinisuiisd
anufouais (Mean Radiant Temperature: MRT) @aAnannsusssdarnuviasiiiacig 1 ﬁa&i’iuammnmé’au
th  TneAniudniade Giusse nesymilon, 2561) wardinasonnudfninauisvesuywdinnnigumgionne
(Air Temperature) fia 40 Wasiius (guws Yyey15n1s,2542)

v v
iR UNIATIAUY MafuuABUNTAIIAADS
QUNANT = 41.2 °C QUNQIIHI = 36.9 °C
guuQilannd = 32.5 °C aumgiiame = 33.1 °C

UM 1.3 uanan13Ingaumgiing (Surface Temperature) uagaaumaiiannia (Air Temperature) Ua3su
P37: USHIUNUINTUANY SUAaRIaENnIa J9IANENSANY

91n3UR 1.3 n3¥ngaumgiia (Surface Temperature) uazgaumgienna (Air Temperature) oadu
UinuituiinsdiAnw Tneld KIMO Ju KTT310 wieugunsaiUsznau Thermocouple Sensor luuil 4-6 nquaey
2561 13a1 17.00-18.00 u. wu

gaunnii7 (Surface Temperature) maiduauuiiufiareuniewiiu 41.2 uasynaiuiueaesiuin
ARUNIALINAU 36.9 °C

9NN (Air Temperature) fisefuAmgs 1.20 WnTINAUR Maunuuiufaroundasiiy
32.5 °C wagynaifuiuanosiuiarounnuiiu 33.1 °C

fafulsmsinafivteyatiadeiinarogumninisusssdenufouads (Mean Radiant Temperature:
MRT) vede3dUsznoun1aiivial Usenaunig auug1amznes nainAounInsuaul n9aInAsunin naau
AoUNIR3uAGDY uazaans tialdiduuuimdlunisinnsansenuuussduszneumegiviaiusnuiuisunas
Faungeise nmafudeyegamgiinisusdanuiounis ssdussneumegiviaiuinniuiiiungs nsdfnw
FUARBIENNIA TIIAUMEIATY

ol wavusveiulasvmsUs:suIBIMISS:aUuNaAny
AU:aNIJOENSSUANEAS ada.




G | 1 1 Research Proceeding in The 11" Graduate Integrity Conference : April, 2020

2. InQUszaAsAvaINIAnen

mAgaungin1suisidnnusouade (Mean Radiant Temperature: MRT) vata4AUsenou)IviAiiid
anwagNEAMALANAeIY USniunsunds nsdfinw Suraesaunda Ymiaumansanu

3. szleulsnisAnen

nuideilidunis@nwimargungdnisunssdainuseuiai e (Mean Radiant Temperature: MRT)
anmuIndeunieuenenis Jeladeiilinaregaumgidnan fie gungleinia (Air Temperature) AaaLSIaAN
(Wind Speed) LLaxqm%Qﬁmﬁﬂﬁﬂ Globe Thermometer lags138991n@un15% 1 (Chun Liang Tan, Nyuk Hien

Wong, and Steve Kardinal Jusuf,2013)

Y

I llvtl.Tl

T =|:(TS +273.15)' +L5X'g_ﬂ(ry _T")} _273.15
eD™ o

(@unN19n 1)

Iy Tmrt Fegaumaiiniswissdninuseuade (Mean Radiant Temperature) wiieidu esrniaided (°C)
Tg  feguugiiiiléain Globe Thermometer (Globe Temperature) wiiedu sarnwaidua (°C)
A <

Va  feauiiian (Wind Speed) wiheidu wasdeiund (m/s)
Ta #Aeguuniiennia (Air Temperature) wiheilu ssduwaidea (°C)

q U

D

2

Y &

D ABLEUNIAUENAN Globe Thermometer (Globe Diameter) (mm)
€ FedudszAvdnsuwd$sdaudeu (Globe Emissivity) (€ = 0.95)
3.1 wildlunisfine

MnMsATIiuiiei nadifine Sursesannia fwdaumansanu wuinfesddsznoumagdiie
ufufinsdifnwléfudvinanisdaorfinduasdfuiataquansiety Saasdmariligamgfiia (Surface
Temperature) wazgaumgiiennel (Air Temperature) finsiUasuuyasuasunnsinaiu (fugse? nesyadio,2558)
FeiuFafinsutuenasdusenoumagiviminudnuasninenimuasanauiRemuganufouresian feluil
07l 1 o Aufensuaos 9afl 2 ouu fufhensueeos Indfumash 9afl 3 mMavh3uouu Aufiaeeunin 9af 4
fluanaiBes fuianeunin 997l 5 Mafiuiuaaes flufnmounin uazqadl 6 AassaunIafiiANLENAY 1,50 WS
mmgﬂﬁ 2.1

250131, 2,504, 2,50 |

AUUYNNUTADY NeinABUNIN N19A19ABUNGA NIGHUABUNTA ARBY
3 v, v, v, v,
N34 10 nT N9 2.5 1UAT N9 2.5 1UAT N9 2.5 1Uns N9 9 1IAT

JUN 2.1 uansasAusenoumeniivieiluuuiingin
P37: USHUNUINTHANYT SuAaedaunia 39miANMENSANY

o




3.2 3esilafildlunising
qmmﬁmﬁ'wmﬁuﬁ'ﬂmmau (Mean Radiant Temperature: MRT) tJugamqifiinainnisunssd
nanmiaden TnsAnduriadsnnmsusidonudsiniag q fegluanmundouniouiuntu 4 quns
‘quy,f,yﬁmi,ZMZ) Imﬂi%’amﬂﬁﬁ' 1 (Chun Liang Tan, Nyuk Hien Wong, and Steve Kardinal Jusuf,2013) Tunns
ﬁwmmqmmﬁLaﬁamanﬁuﬁaiﬂaiau (Mean Radiant Temperature: MRT) dwisusuideil

8ys071 y‘;
LS, -1,)| -amas
-

g i

T =[(TK +273.15)" + .
(@un159 1)

Fadunsfuinigamgfinausisdauiouiaie (Mean Radiant Temperature: MRT) I agsosfiniaif
Yoyagumgieinia (Air Temperature) A213L57a8 (Wind Speed) uazgumgiiilia1n Globe Thermometer
nituiiess sursesaunia Swinumansanu

3.2.1 gamgilenna (Air Temperature) ¥38 Ta inanniseemanuieuvesian Wousinaan
Faunnisdnsenfindannsenuiiianauiianiseadusazasvieusidanudounuauaniivesian Usinuausou
figaduaziinluaransuiuanuquazdemganimuindey Jstuiindoyagumgionnalaglfindeile KIMO
iq'u KTT310 W%’@uqﬂﬂiﬂjﬂizﬂau Thermocouple Sensor ﬁmﬁgqqqmﬂﬁu 1.20 wag ’3’61‘1qﬂ 1 31319 3@ 06.00-
18.00 . Yul 6-10 wouaan 2562 1Wunan 5 Yu Taeifutuiindoyaniugadans 6 90

3.2.2 Anu5Iau (Wind Speed) 3o Va dnasonisangamaiinisunsidvesanimuindexlaglynis
wAuSou MIanacegaMiinIsufaivesanmwndeuasinnvietiostuogfuausranuiianiu Satufin
foyamnuiiaulnglfiadosio Hot-Wire Thermo-Anemometer 1 VT 50 findegeainiiu 1.20 wms Tann 1
a3 1381 06.00-18.00 . Fufl 6-10 nwaAu 2562 Wuran 5 Ju neiiutiufindeyamugadann 6 0

3.2.2 9NN Globe Thermometer (Globe Temperature) #50 Tg dnsuUsHunLUIIIUNT
WHS9A1099 2901108 wagnsurTsdanfiuiafldsuaudeu niusinamsul Sdinnasilgumgiviinudy
a9ty Sevufindeyagamgiann Globe Thermometer Tngldiadasiio KIMO fu KTT310 wiaugunsaivszney
Thermocouple Sensor Wz Globe Thermometer (lUNUANENAN 20 LYUFLUAT) ﬁﬂﬁgaqamﬂﬁ?u 1.20 Ln3
Sonn 1 Fals faust 06.00-18.00 u. Fuil 6-10 wawaen 2562 a5 u Tnesiuduiindeyanugedang 6 9

a

JUT 3.1 uasanisiiudeyagamgiionnie (Air Temperature) Ausaaa (Wind Speed) wavgaumail Globe

U

thermometer muﬁgﬂé’ﬂmm 6 9m +381 07.00-19.00 u. Fuit 6-10 NOWNIAU 2562
n: {338 (2562)
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4. WANM3IY
4.1 doyagauugiloniAnuesfusznaunegilvial 6 yadenm
13797l 1 gaumgiiennia (Air Temperature) Tagiade 5 Fu nugadann 6 99
1381 07.00-19.00 1. Juil 6-10 ngunnAN 2562

auvneINA (Air temperature: Ta)(°C)
e
6:00 u. 20.23 20.23 20.23 20.18 20.27 20.27
7:00 u. 20.95 21.03 21.05 21.22 21.28 21.15
8:00 u. 23.37 23.28 23.42 23.68 23.87 23.80
9:00 u. 25.07 25.05 25.57 25.80 26.42 26.48
10:00 u. 29.48 28.65 29.77 30.62 31.23 27.70
11:00 u. 31.47 31.27 32.45 32.63 34.07 30.83
12:00 u. 32.47 32.62 33.88 33.80 33.72 32.52
13:00 u. 31.67 32.17 34.37 34.38 34.52 32.70
14:00 u. 34.37 33.00 34.08 34.10 3397 32.35
15:00 u. 33.37 33.08 33.28 33.23 33.00 32.45
16:00 u. 31.22 31.80 32.42 32.93 33.03 31.25
17:00 u. 29.28 29.28 29.23 29.23 29.25 29.48
18:00 u. 27.07 26.47 25.90 25.42 25.35 26.98

fian: §3de (2562)

s1nnsiudeyagumgiiennie (Air Temperature) (Ta) Tagldia3oailo KIMO fu KTT310 wiou
gunsalUsenau Thermocouple Sensor 1381 06.00-18.00 w. ’suw 6-10 WewAAU 2562 mmmﬂﬂima‘umq
Qilsfend 6 gadang mu ﬁlﬂ‘ﬂ 1 Uy Wummw noY ﬁ]ﬂ‘ﬂ 2 oy Wufensue moy Indifunaih wm CR L NRTREH]
oY fufneeunin 9l 4 Auaades #ufarounin 9af 5 Maduiunaes fufeounin wazgafl 6 Aassaunia
fiflarwaniiu 1.50 wns Falduanisvaaauaamgiionna (Air Temperature) fams1efl 1 annsathludua
gumniiniswisedanuieulads (Mean Radiant Temperature: MRT)
4.2 doyannaniaunuasAusznauniegiviad 6 gadang
4.3 Yoyagungian Glove Thermometer ANuasAUsENaUNINNTIAYN 6 IAFaLnA
nnsifudeyagamaiiann Globe Thermometer (Globe Temperature) Tngldin3asilo KIMO fu
KTT310 w3augunsaiusenau Thermocouple Sensor ag Globe Thermometer 1381 06.00-18.00 1. Fudi 6-10
nwAIAN 2562 AuBsRUsENoUNAgiiviE 6 gadun (il 9afl 1 ouu fuRleteuznes 7l 2 auu Aufiens
ugmas Indfumaih 9afl 3 madtiiuouu Aufneunin 9af 4 fuamBes iufiroundn 97 5 MaAuiuAae
W ufireunin uwazaail 6 AnssauniadifarudniAu 1.50 was dslduanismagevgumgdain Globe
Thermometer (Globe Temperature) #an137199 3 awnsalddagumginisuisadauieunds (Mean
Radiant Temperature: MRT)




15197 3 9uMATiann Globe thermometer (Globe Temperature) Tnenade 5 fu
MIUYAFUNA 6 A 1381 06.00-18.00 U. TuW 6-10 WAL 2562

209l Globe Thermometer (Globe Temperature: Tg)(°C)
B X R 3
1381 '

90l 1 90l 2 90l 3 90l 4 90l 5 90l 6
6:00 u. 21.15 21.25 21.28 21.55 21.78 22.88
7:00 u. 22.07 22.03 22.03 21.93 21.92 23.20
8:00 u. 26.03 25.87 25.70 25.50 25.38 26.88
9:00 U. 30.28 30.22 30.20 30.27 30.23 31.77
10:00 u. 36.22 36.30 35.62 34.88 34.20 37.23
11:00 . 38.43 38.17 37.65 37.30 36.62 38.30
12:00 u. 39.15 38.40 38.12 37.98 37.88 39.97
13:00 u. 39.72 39.65 39.22 38.68 38.42 41.32
14:00 u. 38.97 38.43 37.38 37.20 36.37 40.08
15:00 u. 37.58 37.10 36.92 36.80 36.12 39.00
16:00 u. 35.03 34.93 34.75 34.67 34.67 35.25
17:00 u. 30.07 30.05 30.10 30.10 30.10 29.62
18:00 u. 25.08 25.22 25.62 25.72 25.75 24.23

fiun: §330 (2562)

4.4 nsmAngumgiin1swissdamdaueds (Mean Radiant Temperature: MRT) e sAUsznoune
Nilviend 6 Idang
A31eil 4 gumniiniswisedaudeuads (Mean Radiant Temperature: MRT)
Tngiade 5 Fu AMugAdann 6 99 131 06.00-18.00 u. Fufl 6-10 NquaIAL 2562

90T Globe thermometer (Globe temperature : Tg)(°C)
1280

90l 1 90 2 30l 3 90l 4 90l 5 90l 6
6:00 U. 20.98 21.04 21.05 21.21 21.44 22.22
7:00 u. 21.88 21.84 21.79 21.75 21.76 22.64
8:00 u. 25.47 25.26 25.09 24.97 24.96 25.98
9:00 u. 29.29 29.11 28.99 28.99 29.05 30.04
10:00 u. 34.73 34.45 33.84 33.50 33.18 33.87
11:00 u. 36.74 36.35 36.33 36.01 35.77 35.74
12:00 u. 37.65 36.98 37.05 36.84 36.70 37.75
13:00 u. 37.91 37.82 37.83 37.37 37.13 38.39
14:00 u. 37.91 37.07 36.51 36.32 3557 37.51
15:00 u. 36.69 36.16 36.08 35.90 35.28 37.15
16:00 u. 34.48 34.40 34.32 34.31 34.33 34.32
17:00 u. 29.95 29.92 29.93 2991 29.90 29.57
18:00 u. 25.53 25.55 25.76 25.71 2573 25.05

fian: 3 (2562)

Wavu3deiulnsvNMSUS:8U3BINISS:AI
AU:anIJQNSSUANEAS a9a.

UNAANLN




G | 1 1 Research Proceeding in The 11" Graduate Integrity Conference : April, 2020

unuIuanIgumnin1suNssdauiauais (Mean Radiant
Temperature: MRT) Tngiade 5 3u au9adann 6 9a 1281 06.00-18.00 u.
U 6-10 WeEAIAY 2562
45
——6:00 u.
40 o —=—7:00 u.
©
Y
& 35 X 8:00 u.
5 9:00 1.
€ 30 g : . : : .
£ — ——10:00 u.
25 E— e I 4—< ——11.00 w.
- — —— S —+—12:00 .
20
4 4 y 4 y 4 ——13:00 .
WAL N2 A3 A4 A5 qan 6

wNugiifl 1 oamniinisusissdrmnuseunds (Mean Radiant Temperature: MRT) Tnewads 5 Yu
AIAFUNA 6 0 131 06.00-18.00 1. Fuil 6-10 WAL 2562
flan: {33 (2562)

mnmsl,ﬂusuauamst,ﬂusuauaam‘wﬂummﬂ (Air Temperature) A31345783 (Wind Speed) ua
gaungifildain Globe Thermometer fiufinsdiinu uAnpsANda JvTaumansena 1A 06.00-18.00 u. ’suﬂn
6-10 WawAAN 2562 sasAUsEneuUMagiiviat 6 90 tiethdeyadneduindagungiimsusisdmusounds
(Mean Radiant Temperature: MRT) Iinanuns1aii 4 LLa%LLNUQﬁﬁ 1 wudn

nan 13.00 u. fgumglinsusidsdaiuieuiads (Mean Radiant Temperature: MRT) gsfign lagqn
Funafl 6 Aaee Toamgiiniswissdanuieulads (Mean Radiant Temperature: MRT) gafign fA1vindy 38.39
oC gadunafl 1 auugazmes fgamgfinsuissdniuieuads (Mean Radiant Temperature: MRT) itgn fidn
Wil 37.91 °C

1an 06.00 u. fgamgiinisusiiedmnuieulads (Mean Radiant Temperature: MRT) gsfian Tneqe
Funafl 6 Aaes Toamgiiniswissdanuieulads (Mean Radiant Temperature: MRT) gafign fAnwidy 22.22
oC gadainafl 1 auuenazses fgamgiinsuizsdniuieuads (Mean Radiant Temperature: MRT) fitgn e
wihfiu 20.98 °C

5. M3aAuse a3U uazdalauauug
5.1 a3y

adannadl 1 auueuzaey
e 06.00 . Tgumniinisusssdauiouads (Mean Radiant Temperature) Wiy 20.98 °C
1381 18.00 u. ﬁqmmﬁmmci%’ﬁmwaﬁama?ﬂla (Mean Radiant Temperature) 1¥ifiu 25.53 °C
a1 06.00-18.00 u. gaumgiinnsusizsdnnuieulads (Mean Radiant Temperature) i 3.93 °C
adunail 2 auugrauzaey (Rafumawi)
e 06.00 u. flgaumgiinisunssdanuiouads (Mean Radiant Temperature) Wiy 21.08 °C
an 18.00 u. flgamgiinisunssdanuiouads (Mean Radiant Temperature) Wiy 25.48 °C
1281 06.00-18.00 u. gagiinisuiisdarusouais (Mean Radiant Temperature) iy 3.97 °C
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yadanndl 3 mainreunda (Aafuauw)

181 06.00 . fgamgiinisuk3sdmnudoutads (Mean Radiant Temperature) Wiy 21.10 °C

e 18.00 u. flgamgiinisunssdanuiouads (Mean Radiant Temperature) Wiy 25.73 °C

1281 06.00-18.00 u. fgaumninisuiisdanusouiais (Mean Radiant Temperature) Ly 4.38 °C
yadunail 4 neannnounin

1nan 06.00 . fgamgiinisuksdrmnudoutads (Mean Radiant Temperature) Wiy 21.29 oC

e 18.00 u. flgamgiinisunssdanuiowads (Mean Radiant Temperature) Wiy 25.72 °C

1281 06.00-18.00 1. gaumgiinisusissdeuouads (Mean Radiant Temperature) tfisidu 4.17 °C
dunail 5 Madursunin Fnfuiunass)

@ 06.00 u. Tgumniinisusisdamuiouads (Mean Radiant Temperature) Wiy 21.78 °C

@ 06.00 u. Tgumniinisusisdauiouiads (Mean Radiant Temperature) Wiy 25.75 °C

1781 06.00-18.00 u. fgamninisuiisdnudouiads (Mean Radiant Temperature) sy 3.97 °C
ndanadl 6 Aaaa

a

a1 06.00 . gaungin1sunssdalnusouade (Mean Radiant Temperature) Wirfiu 22.88 ©C

y

a '

1381 18.00 w. Hgauniinsuesadnuseuadie (Mean Radiant Temperature) Winfiu 24.23 °C

U
=

1981 06.00-18.00 u. fgamninisur¥sdninudouiads (Mean Radiant Temperature) sy 1.35 °C
5.2 daiauaunuz
Mnmsifiuteyauarmargamginisunsadainuiouads (Mean Radiant Temperature) @131150
asumsUszgnamslanulddel astivermunlunisdenldfanuasnshumisesesdusenoumagivimiviiom
fufisumds Inslamemarnsuniniaduauy Saduuinaisessuianssuvesny msiimasanUmunisunsdd
arwfeulnsUiundsutaniitdudssavinsussdamious uarnsiumisdBusiliansalisanfuuiina
uld

b4 a

LBNEH1391999

5713 Nuile.(2555). glawmAuiatses TassnsmAuialneysgilasarsuaus iiaaunsziiesinszum
ANAINTZIANDYW 84 WITW. NTUNN: ATy TRUN.

o = ]

Wgsed neyaiien ez dlinIuf Ysensvu(2558). WiN19N1Tananngio1nNIAYesEn Nk INGeNTUIMENN
DNBNADIAUTENBUTTUIUIU. 2156159TN372 T1928801Un8NITUNITOINUUULAZENTNLING DY
atuil 29. nyawme: angannenssumans unninedefadins.

U aa

UuA3 AIAINIAA.(2546). AnunzvesasAUsznauiliAuliasiinanansilasuLUasgum)iisnniAuTInauY
nsifine auuREYINYT AnerinusylanUnenssumansuUndia a1uivigiianunenssy

o a

Tuininendy, Pnaansnsmingndiy)

quNs Yeuey15n15.2545). malianseanuuutiulszudandeuneaunmdiniandt. nzann: dulnfiud

CRE 77

FAINTUNAINYGY.

q

Chun Liang Tan, Nyuk Hien Wong, and Steve Kardinal Jusuf. (2013). Outdoor mean radiant temperature
estimation in the tropical urban environment. Building and Environment 64. 118-129.
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ANBINANTTUNITRAAMUVU VNI FAUAUNENLNAY
A Study of Moisture Behavior of Adobe Brick Mixed Rice Husk Wall

1 = 2 2 = < a 3
BIIITU UNTENIUT ANDS ATLNAYT YUUNT Anlonia

L ]

UNANgd

Y a A N9 va & o o . 1 | 1a ' Y v A a a a

TuAufieernsiilifuduiaandnlunisieaduludsandlnednlng/louneaiiemaindgiuiu
(Adobe Brick) Hauunay ﬂmmwaauiwmwumwuannuwumu Ao Anudemeainnisidesanmuediu nsnIeu
aaseuvashu N1ainde Uk TBUANTTIVUHTTY Hudu Feilgmdsnannnananutumelusisiuiud
Args Tagsumisiisinaziatgm fe Uinunilsiideudeiugiusn andgmvestuduilindiun Faduian
WludnsfnwingAnssunisiiannuiiuveanisdgiuaurauunau tieldidudeya wwimenisdeatuuazuile
Tymitaziiedusialy

ao A vo = [V - o i o & A

MAdeillavhnsnwmeaedaeldnaemeassiioruaudinlsing 9 uagldmvuanuivaasdug
a1An32Ue NN Famsveaedldthnaesmnassinaamiidghufurauwnaunisnulelinivnuaiadeusefu
nu LLavﬁmSLﬁumamimaawm 2 fulshe ﬁuﬁuumé’ma fiunaunin SnvdlanvunyninArgamgiuagan
AruduiiowSsuifivutoya fad 1) Targamaiiuay mmszjwuaammﬂmauannaawmaaa 2) Imegaumaiuay
arndumeseimamelundomeasy 3) TaFAnuuiuresanuilidgAuAviindemaass 3 sy ndminduise
thieyaun3suifisuiiesginamvaasaionuuimsnisieatusioly

°

AdNALY:

v

WAL AT FAUAUNALLNAU

Abstract

Earth house is a building that uses clay as the main material for construction. The most of earth
house in Thailand are built by adobe brick mixed rick husk. Earth house has some problems with
degeneration, cracking and mold walls because the wall inside has high moisture. Moisture in earth house
is usually formed the wall near base of earth house. Form earth house problem mentioned, that is source
for study of moisture behavior of adobe brick mixed rick husk, to be an information for prevention to solving
earth house problems.

This research has studied from the experiment by reproducing the situation in the test box for
control the variable. The test box for installed adobe brick mixed rice husk on one side that the wall is
connected to the floor. The experiment in Lat Krabang area, Bangkok. So, the area that was selected for
testing, ground and concrete. Specification measuring point of temperature and moisture for comparing
data 1) Measuring temperature and humidity of outside area testing. 2) Measuring the temperature and
humidity within the test box. 3) Measuring the moisture content of the adobe brick walls within the test

box for three-level for bringing the data to analysis.

Keywords: Earth House, Moisture, Adobe Brick Mixed Rice Husk
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1. uni

thudu fe ernsildAuduiasmdnlunisieains drumilulsemalnednivgdouneairsemaiingg
fufiu (Adobe Brick) wiafiadagldififunden e vmaudutandulesssund Weotefiuanuudusduns
danziuvenieiy  Fedamnisuantyiviandulefivundudunaniuiulussmalneduannagddunay
WURINNIANBIVDS AU Aadzany (2546) I6@nuidetuiu Adurisu Snnothia Saviaelass viins
dmathuiunuhdnngiieadinndgiuiviinauunay dvdned Wuiiving (2555) dmsugusnvesdupudy
TAuvadauuvdogrunnduaeunin niseadrsdufiuasiuwesgiusniiideusosnounondsdu aade
uuuweny (2557) YuAudeiinlegerdenuiiymieaineuidemeiinaundenanin msvansrsvesniisin
fu ndstuRuAndes nisuand1n desanaelunistiufuiiarndugs adedufuosingu vilihawnss
Kudreenld fuanidsurnutusuanmanasninan ansduinaeludetan ﬁqwaiﬁwﬁqﬂ'mﬁm?{ammwlﬁ
Ummwmuqmm%mmﬂmmiuﬂmmmmam A58 213803 (2561) ﬁmiﬁﬂmmimwamawqmmimmﬂaauw
mmmm*ﬁuua nsae amaqmwmﬂumuammﬂm‘uawﬁwammﬂmmfuumﬂmLLaymwmumﬂamwmmﬂ
meuen esnenmameueniianutuduinsiroudigegnaeanan msazanvesenutuluniseraisdinn
ﬁqmmiﬁammm‘i&LLaxgmswﬂﬁmaeiaﬂmiléiaw,l,ﬂaasuaqmm%@iu‘?ﬁ@daﬁaaﬂiﬁmémmmﬂdwﬁqﬁafgé’mw uay
dewheuszmdlneegluanenaouduaniwernia alufiensdugemaseiiod Ineseduenutuidedinnyie
douiiuly aeneliiAamanssnuiisinugunin Jymdenuaing sufnnuidnlumsegendofiliauieilugy
AnuFufuauan ansduisnsauregunneglutag 30%-60% Famnatuiissdulivanzan melugnesd
syfumnuTuiinniulunteteaivly wwdeliinuasasaiulavecundise Wes wazinlsronasield

Mﬂﬂmmmmﬁwuﬁuﬁlﬁﬂdnm aelutuAuierutugedsmalvindsd uAudouanin ?’NL‘f’Juﬁmmaq
mﬁﬂﬂqumﬂiimmimmm’]mumamma%muﬂumauLmau Fadutanlunisioadramdad v tiomnisiin
aruduvesmtituRuwasUiinamstunslutuiuiiai e s gRufuauunay

2. Snquszasdvainiside nouiuazideiiieadas
2.1 Inguszasdvainside
WeAnwmgAnssuniaifnauturemilidghunumauunay
2.2 nauiuazideiineates

Hamenutuiudiuiu atumeludeanialdanasanmg fuolud

1. ansduiidudasundilaenss anutuiudssondasnaniduiiaaleufmihoesdaiuuen
91A13

2. mm%uﬁlua%mlﬂqjmﬁﬂ (Infiltration) uwndsrifinfiddyvesnnuduussamiiaemsy Tnet
awnsavadudnlulundsldanmsdisadenevesennns Wy anmasn

3. arwuiindusdueguuils (Condensation) asiinlunsdifigumgdfifanthudsanasmusiniigg
ihéeesena mmmﬁmé’mﬁaﬁwﬂ’wuLéuaaauﬁaamﬁwﬁwLLamstfwuﬂﬁuﬁaaaﬂuwﬁuaﬂuuwﬁ’a

4. anufuiidulunuussdslugnguvenils (Capilarity) Arwdudspaniiuaeidainaini
Tudiu 1@mumamNummmwmmsﬁmmﬂﬁ I@ammmummummmmﬂuwmLLa.,m‘LJsmgimwsammmLUu
LmeN&n’mﬂwumwmmqwmwm o NAEYTA LITIuA (2543)

FHeiiduados

Usenalvsagluumneniasoutiu anmernieiluinnutugwasais naugaieyinelduansads
vowszmAlnel i dgaungiiaded 27 °C mutuduimsnaeaTegisediu 73-75% waravanauvie 64-69% lugg
fou Tnssedumnuduiefunnvietesiiuluaznoliiianansenuriadiugunm Jymireaiuneadnasui
arwidnlunmsegendoiiliauie SsmuduiildnzansznolfifamasydvlmesuaiiGeviodon uay
slufaidies 4 16 ufanun anase (2555) aenadestumsinuussansnmuestuiu Aldifensinederes
yuunlnglinUssdiune Sufuiianssnundmninerdeluthuiu wui defithdunnnssmudhiiniiazsi
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WiAansdugian fusaaagndadiuhy wilsthufufnden Weahsihuuduasaludnssesvilsaziantuiids
Andy uuwmegy (2557)

NsAnwIkaEIATINgANTIUNTENamANT BN NIt UAY A1NNSANYILAEETI987A7S
thufiudlvajazidueiansiignla lailildnu ludumestiamvdn 4 FinTuivenms Iunnsidenanmvesian
oImsfildFumdemeetiamnn esmnanmanglueimsiiautugs dealinidiiedghufudenannldosng
3057 auins AsTmulszys (2552)

nssraemginssunnadeuiivesanutuluntienasthuinendeluniou-tu euideidlddnw
Snswavesnsidousenauazau Ussinnvesianneuazdunisaunsfufidnasonginssunisiadouiives
Arutusaznsazautesauiuluntesomstuinededusuanmemeadou-tu nmsavauvesnuily
kisorAstuinedeldsusvinatanneuFuInAuuaramiunanmeIniaaeuen wasseiuaLTuly
mmmummﬁluaﬂlmuamwaammiLﬂaauLLanaaamwmaaumauamﬂwaﬂ miivmwaamwmﬂmaﬂ
m‘ummauaﬂmﬂiwammwLLEJmmWii”maﬂuaamﬂmﬂmamm‘ummalu desanemaneueniinuiu
s Aeudnsgeegnasanan szuulassaimiliiiaueofulsiuinisarauvesmnduluntieasinniig
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Analysis of Accessibility for Public Health:
Case Study Ladkrabang District
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Abstract

Lat krabang district designated as the first suburb community center in the area of Bangkok Since lat
krabang district is a high potential area There are a boom and rapid expansion of the city. but public health
service is currently experiencing problems in non-conformity with to needs of the population. data quantity
of medical personnel and quantity of beds. This research found that distribution of public health with urban
planning standards the radius of 15 kilometers cover of services standard but compare the quantity of
medical personnel and quantity of beds per population in the area found that quantity of medical

personnel and quantity of beds not enough to service population with in the area.

Keyword: Accessibility, Public health
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Analysis of Accessibility for the Public Park Areas: The Case Study of
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Abstract

This study is interested in analyzing the accessibility of the main park areas within the Prawet
district. According to the initial study will be studying catchment areas in the city planning of the public
park and thorough coverage on the use of public services of people. For this study, the Geographic
Information System (GIS) has been used to map the catchment areas of the main public park areas within
Prawet district and analyzed to compare with the size criteria of green areas for public park services in
accordance with the standard criteria found that within Prawet district, there are 2 main public parks under
the Bangkok Metropolitan Administration including that (1) Nong Bon water sports center and the public
park with an area of approximately 644 rai and (2) Suan Luang Rama IX with an area of approximately 500
rai.

Which the preliminary study results revealed that the two public park areas have the catchment
appropriate areas according to the criteria for determining the size of green areas for services of the public
park. But since this study is only a preliminary analysis based on objectives. Therefore, the student must
bring this research to further study. In order to be informed and understand the method of measuring

accessibility for public park areas that is consistent with the travel mode and the traveling behavior of
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people to be able to achieve the objectives of the research and can be beneficial to government agencies

and the private sector in the future.
Keywords: Public Park, Public Service, Accessibility, Catchment area
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Abstract

The study is conducted to examine the feasibility for the highland community economic
development projects and to decide on which suitable project alternatives are to be considered in practice
efficiently, a case study of Phu Thap Boek, Phetchabun. The selected sites of these development projected
are located at Doi Nam Piang Din, Phu Thap Boek Mai, Phu Thap Boek, and Na Sa Oung. Our method is
measured by Cost Benefit Analysis in monetary terms, we use two different procedures of Cost Benefit
Analysis with 10% discount rate and 20 years time periods, one is conventional procedure and the other is
classified into two length of time periods: the first is five years and the second is after the end of the first
period until the twentieth year. We find out that all of the net benefits associated with these projects are
suitable and possible in practice. Both two procedures indicate similarly that the highest Net Present Value
is the highland people career and potential development subproject; however, the second procedure yields
the higher monetary term. Therefore, these community economic development projects are feasible and
attractive for further investment. The Phu Thap Boek projects generating a process of economic
development within a specific geographic area will be able to create the economic value added to make
the local economy work well which bring together employment, job creation, careers support, well-being

and better quality of life.

Keywords: Community Economic Development, Cost Benefit Analysis
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Abstract

The main objective of this study is to study and analyze the multilateral and participatory approach
for of the natural resources and the environmental management of the local communities around Songkhla
Lake. The study mainly applies the qualitative research approach in data collection. During the data
collection, local community people participate together with the researcher. The study selects
2 communities as representative of the Songkhla Lake Surrounding Communities. The two selected
communities were named Bang-Khuan and Chorng-Fang communities in the Pakpayun districts. The study
also found that, in the past, the Songkhla Lake community areas had rich and abundant natural resources.
However, a recent survey found that the state of environment and diversity of natural resources were
declined due to the infrastructure development projects of the central government such as the Pak-Rawa
Dam in the northern Songkhla lake area. Subsequently, the ecological system had been changing such as
the decreasing number of the animal species, the degrading quality of lake water. Thus, the local
communities launch the local natural resources and environmental management to improve the quality of
natural and environmental resources. However, the management of such natural resources and the
environment at the community level still faces a lot of limitations in management such as lack of
knowledge, management technique, budget and finance, human resources.

However, currently the level of participatory and multilateral approach in the integrated natural
resources and environmental management have been increasing. There are many actors including
academia, media, state agency, NGOs, which is participated in this management regime. Those actors mainly
empower and strengthen the local communities for the improving of the natural resources and environment
management. As consequently, the quality and quantity related-issues of the natural resources and

environment have been improved.

Keywords: Natural resources and environmental management, participatory approach, Integrated Water
Resources Management, Songkhla Lake Basin, Local Community
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Abstract

Active Recreation such as playfield is one of the most important activities requiring spatial and
facility arrangement so as to meet urban residents’ needs. This research aimed to study the characteristics
and behaviors of playfield users and their attitudes toward service, accessibility, convenience, and safety
aspects. We applied criteria including: 1) contains three sizes of playfields -size A, size B, and size C- as
categorized by Sports Division Department of Culture, Sports and Tourism Bangkok or (MOTS) 2) can be
accessed by at least three types of public transports, and 3) has the most equal numbers of parks and
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playfields in selecting our case studies. Therefore, three playfields in Phaya Thai district comprising:
1) the Public Relations Department playfield, 2) Soi Phranang playfield, and 3) Soi LueCha Police Communal
Flat playfield were selected to represent playfield size A, B, and C as our case studies, respectively. One
hundred and seventy-one respondents were interviewed through questionnaire. The majority of the
playfield users were male (74.90%), student (56.70%), came to playfield for jogging (24%), used playfield
three to four days per week (49.10%), and spent time at playfield about two hours per time (27.50%). One-
way analysis of variance was performed to compare the attitudes of playfield users between different sizes
of playfields. There were significant differences in playfield-users’ attitudes on service, accessibility,
convenience, and safety facets in accordance with the assumption that the playfields were designed and
allocated differently in terms of quantity of equipment and service area. Furthermore, there was no
significant difference in playfield sizes toward convenience when users accessed playfields by walking or
bicycling. In other words, users of all sizes of playfields expressed the same positive attitude at the highest
level (M = 4.54), measured by Likert scale. It implied that when accessing playfield by walking, the average
convenient distance and time was 230 meters and 6.94 minutes, respectively. While traveling to playfield
by riding bicycle, the average travel distance and travel time the playfield users feel highly convenient was

410 meters and 9.67 minutes, correspondingly.

Keywords: Playfield, Active Recreation, Behaviors, Attitudes, Travel Distance, Travel Time
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The Settlement on Chao Phraya Riverside of Thai - Christian of Vietnamese

Descent in Koh Yai Community, Ayutthaya
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Abstract

To holistically study disaster and land usage, it is necessary to understand historical context for
comprehensive analyses. One of the main in the historical dimension is the history of community settlement
especially for communities with unique characteristics such as Koh Yai community a community of Thai
Christian of Vietnamese origin located on the river front in Ayutthaya.

Although previous studies have explored migrated Christian Vietnamese in Ayutthaya, few studies
(if any) have focused Koh Yai community in particular. This article, therefore, aims to fill this gap by studying
the history of settlement of Koh Yai community a qualitative approach (e.g. interview and observation). It
is found that religion, ethnic background, transportation and livelihood are among key factors influencing

the decision of settlement location while data collected do not reveal factors from floods in site selection.

Keywords: Settlement, Christian, Vietnamese, Koh Yai Community, Ayutthaya, Floods,
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Abstract

Nowadays community hospitals provide health services for everybody, but they do not still
physically meet the usage of the group of people with physical limitations, e.g. elders and people with
disabilities. This study aimed to 1) investigate physical environment and accessible facilities for elders and
people with disabilities in the community hospital of Nonthaburi and compare the conformity in
accordance to the Ministerial Regulation B.E. 2548 (2005) and the Ministerial Regulation B.E. 2555 (2012).,
2) investigate issues of space and 3) study the attitude towards the universal design concept.

This study was qualitative research collecting data by surveying the physical environment and
facility of the community hospital of Nonthaburi, observing space usage problems of staff and visitors by
taking notes and pictures and conducting the interviews with personnel inside the hospital, e.g. executives,
staff and patients’ relatives. The research instruments were a physical environment questionnaire and an
interview form. The collected data were content analyzed, grouped and prioritized.

The results of the survey of both internal and external building of the community hospital of
Nonthaburi were found that the facilities for elders and people with disabilities were not suitable and not
in compliance with the Interior Ministerial Regulations, e.g. accessible parking spaces, ramps, toilets, service
counters, signs, signages and there was no facility designed for persons with visually and hearing
impairments. Based on observations on space usage problems, it was found that 1) at the screening counter,
there was no sufficient space for staff to operate, 2) at the waiting area, there was no parking space for
wheelchairs. Patients who use wheelchairs could not easily access the counter. The corridors were too
narrow for wheelchair users. The walkways had no tactile paving surfaces. Based on the interviews, it was
found that the hospital provided accessible facilities but they might not meet the Interior Ministerial
Regulations because of limitations of budget and space. Assistive devices provided for people with blindness
have not been used effectively since there were very few people. Regarding the attitude, it was found that
executives and staffs considered that the community hospital of Nonthaburi should added more spaces
next to accessible parking, and the ramp with slope of 1:12. Accessible toilets should be equipped with
retractable handrails, accessible service counters with the height of 80 centimeters and with the space
under the counter to insert the wheelchairs, signages indicating the direction to each facility, tactile paving

surfaces on the area of stairways and ramps.

Keywords: Hospital, Accessible Facility, Elder, Universal design
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Abstract

House or residence is considered as one of humans’ basic needs. Based on a site survey in the
National Housing Authority community, Pathum Thani Province, it was discovered that this community was
built for over 40 years. The internal area of residences, therefore, does not meet the usage pattern of actual
residents. It has also caused issues of lighting, insufficient ventilation, and congestion. This study aimed
to Investigate the interior physical environment of residences, residents’ usage behaviors and their opinions
on perception of congestion and stress.

This study was the research on post occupancy evaluation. The data were collected by observing
the physical environment of residences in one of the National Housing Authority communities in Pathum
Thani Province, residents’ behaviors inside 3 houses, interview with 3 informants and distributing
questionnaires to 131 residents in the community. Quantitative data were analyzed by descriptive statistic
with frequencies, percentages, means, standard deviations and correlations. Qualitative data were analyzed
by content analysis, data grouping and prioritizing.

The results showed that in terms of space, each room inside the house should be properly divided
in accordance with usage. The position of bathroom should be at the back of the house for good ventilation
and privacy. Storage should be prepared and positioned at the back area or mezzanine. For lighting, light
bulbs needed to be added inside the house considering the level of luminosity which responds to
standards, including skylights. For ventilation, the characteristics of exterior and interior openings should
have been designed together. For perception of crowding, it was found that the level of satisfaction on
space, position of usage, lighting and ventilation had significantly negative correlation against perception of
crowding.  Perception of crowding had significantly positive correlation with perception of stress. The more
residents felt their houses were crowded, the more they felt stressed. Thus, to design residences in the

future, such factors need to be considered as well.

Keywords: Post Occupancy Evaluation, the National Housing Authority community, Physical Environment,

Crowding, Stress.
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Abstract

The of Udon Thani City Museum was built in 1925 to be served as a school. In 2014, Udon Thani
Municipality renovated and changed this building as a new learning center. However, some parts of
environment are not in accordance with existing usage which might be arisen by visitors’” misperception of
design concept. Hence, this study was aimed to 1) investigate characteristics of physical environment and
users behaviors of Udon Thani City Museum, 2) study the problems and methods of improvement for
exhibition path, interactive method, sound, lighting, description boards and facilities inside Udon Thani City
Museum, 3) study the opinions and satisfaction of staffs and visitors about the environment inside Udon
Thani City Museum and 4) compare visitors’ perception toward exhibition design concept between lay-
persons and visitors with design knowledge.

This study is the of post occupancy evaluation by using a combination method of qualitative
research and quantitative research. The data were collected by on-site survey and observation, interview
with 1 designer, 3 staffs, 10 visitors, questionnaires done by 119 visitors. Qualitative data were analyzed by
content analysis, summarizing, data grouping and prioritizing. Quantitative data was analyzed by using
frequencies, percentages, means, standard deviations. Comparisons between perceptions of exhibition
design concept of visitors who had experience in design and visitors who had no experience in design were
analyzed by using Mann-Whitney U test.

The exhibition was held to tell stories of Udon Thani City from the past until present. Children
were excited to see enlarged models. Teenagers were interested in simulated environment set. Adults were
interested in description boards. Visitors were satisfied with description board lights, sound, content of
history presentation, respectively. Visitors felt that paths inside the exhibition was confusing, therefore, the
eye-level directional signs on the wall should be added and guiding stickers on the floor should be added
for more continuity. Visitors were not informed about how to use display buttons, therefore, it
should be changed to be automatic display with descriptive boards to explain how to interact should have
been added. Description boards were not seen clearly, therefore, the text should be changed into black
color. The level of sound was moderate, but the sound system should be adjusted automatically. The
luminance in the exhibition low, and this caused scary atmosphere, therefore, the lights need to be added
along the walkway. Visitors were unable to see shoe cabinets, therefore, it should be moved next to
staircases at the museum entrance. Perception of exhibition design concept between lay-person and visitor
with design knowledge not different but both groups only perceived concept of retrospection, excitement
and fun at the level of indifference to moderate. Therefore, display technique are should be improved to
encourage visitors’ perception of exhibition design concept.

Keywords: Post Occupancy Evaluation, Physical Environment, Perception, Design Concept, Museum
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