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# # 5873307925 : MAJOR ARCHITECTURE

KEYWORDS:
CHOLTHICHA PENGNUAL: THERMAL COMFORT OF KHUM : A CASE STUDY OF MUANG
DISTRICT, PHREA PROVINCE. ADVISOR: ASST. PROF. TERDSAK TACHAKITKACHORN, Ph.D.,
167 pp.

"Khum" is a Vernacular architecture design influenced by Western architectural concepts
that is found in the north of Thailand. Khum is designed based on local needs, and reflects local
traditions. The purpose of this study was to analyze the thermal comfort inside Khum style houses
and to examine the relationship between the physical characteristics of the houses and their
surroundings. The influence of air temperature, relative humidity, and air movement were also
measured to determine thermal comfort of the Khum design. The data was collected from three
Khum style houses in the Prae province, including Khum Wongburi , Ban Wongphrathang and Khum

Wichairacha.

There were two stages of data collection. In the first stage, the data was collected in
February, which indicated there was thermal comfort only in the morning in the Khum Wongburi
and Ban Wongphrathang, but not Khum Wichairacha. As the data showed the average air
temperature was between 26.0 °C to 28.6 °C and the relative humidity was between 40.8% to
58.3%. In the second stage, the data was collected in April, indicating thermal comfort throughout
the day in the Khum Wongburi. As the data showed the average air temperature was between 26.7
°C to 28.9 °C, the relative humidity was between 58.2% to 73.0%, and the air movement was
between 0.2 m/s to 0.5 m/s. There was an average air movement of 0.3 m/s indicating there was
thermal comfort in some areas in the Khum, such as the Artesian well in the Ban Wongphrathang,
and the terrace in Khum Wichairacha. Furthermore, in the Khums, there were physical
characteristics which potentially enhanced thermal comfort such as a steep roof, the height of
floor to ceiling, vents above the doors to the windows, and the different floor levels. These features
provided a well-ventilated building. In terms of the surrounding factors, Khums were often designed
based on the lay-out of trees to maximize the benefit of shade. South-facing or west-facing Khum

was often designed in order to prevent direct sunlight into the building.

However, this study excluded the data regarding the depth of the Khum such as its
planning, layout, materials, voids, all structures, stencil and decorations, and the surrounding. This

study will lead to further education for those who are interested in a greater understanding of the

topic.
Department:  Architecture Student's Signature ...
Field of Study: Architecture Advisor's Signature ...

Academic Year: 2016
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aziugon 223 25.2 252
18
- HlanzFuoon 228 24.1 24.4
- HameHuon 232 24.0 243
NUENR Aaaelueu 30 9 (W.7.2524-2553)

abfanuugligafige ( °v.) vesuszmdlngludaeggiou

an qquﬁqqﬁfjm fufl ey we Faudn
wile a4.5 27 we. 2503 geshad (a1dled)
nziuseniduamile 439 28 e, 2503 geeendl (audlew)
nan 435 29 e, 2501 Mgy (e.dled)
14 we 2526 mgauys (e.dley)
1420 e 2535 mgauys (e.dles)
Ay iuean 42.9 23 we. 2533 Ue1duyl (entuniyd)
Tof
- flapeTusan 412 15 wlg. 2581 Jswaudsdus
‘ (@n, vy 8.
- HamgTunn 40.5 29  dla. 2535 g (audley)
VINIBLG 1. anw. mneds aniomniAnuns

2. Tayaluau 65 U (w.A.2494 - 2558)

M1599 2. 1 wansaaunniivesingluganianieuwazaiifigaan

YosUsziAlnedisggiou

2.1.3 ANUYUTUNNS

6 = a

Uszalnensegluunfoulndiduaudgnsiionniafausulnequiiounaen
U Vuwdusnaiegandiluluskufudsudnianaisduluanuiuduinazanas

Y

v

Faaulutigguunnazggsou lneanizggieuszidudiiinududuivianas
maalusoul Tuusnassndniimuiudnivsinionasat 73-750Weswud uazay
anaunde 64-69 Wasiwuslugaieu wavtrellmuiudinsanasnfgaiies 9

[ [

Wostoud 1L Tuf 23 Juiay 2526 A99ninay waztla un 23 weigu 2533 9



11

[ [

JanTadeesy druusnuneginiangalauiniangiueanwasnialdasinugu

YR

winsgandt lneamgnnaladinnuuduinsiadenasnt 79-80 Wesioud

ey | o '
addgaumgiiangn (“v.) vesszmdlneludasgguund

ma quuugiishiian fuil Weu e Javia
wile 0.8 21 5A. 2502 91N ( 8.83H79)
Ayiuoanidouvila -1.4 2 uA. o 2517 ANAUAT (ANY.aNauAT)
naa 5.2 27 8A. 2536 NIYIUY3 (. meamqi)
ayiusan 7.6 16 uA. 2506 aszuii (0.805UszImA)
ot
- HlameFuoen 6.4 26 §A. 2502 Useeaudiiug
(anw.vusanay .viu)
- HlameFuan 13.7 21 wA. 2499 svuad (0.4109)
LRIV 1. anw. e aniiomAinuns

2. Toyalupu 65 U (n.7.2494 - 2558)

A3 2. 2 wansatifaamgiisiaavesdsemealngluiagamung

2.2 3NBLUDY IINIALNS

7IALATDIULUA

(%

dunawmilevesuseinalne AsegnnneuULRawLY

& [ [ =

YUNNIANL

FIRIALNTL

g 3US19A0UYNT Nuilvesdandnduseanas 5,847,462 m1519Alaluns v3e

3,654,375 13 ¥aanngannumuasUseaia 555 Alawns doranwafasdelndlfes

(%
[

(" nelilay FIIALUNS,")

v o [

DAl ARADAUTINIANELYT AU hazUIUY

)]

| [ [ a

iefle Ansiaiudaningnsang wazaluviy

3

N

a [y a v @ [y 1

Wiemziueen  Anserudwinuiu uavensing
AARLIUAN  AeReNUIINInaIug
anwasniussine

a 1 & s & 4 - = a v
NQLEZJ']aE]iﬁ@‘UVN 4 Ne Wumﬂ’]ﬂiu’ﬂﬂﬁ@‘ULUUWUVWW‘U%Q@W@LE)ENVLUVI'NELG]GQ

v
1 o v ¥ 1 %

wiiheudnwagaangs1vievienseng NuisudnlngdunegendowazUsynau

Y

21nlunaNIsinenINITL Qunitdenseumdwminunsis 4 Aall Tdnvuraaieniun

a |

U & A a & a 1 o o Y Y a 44'
ARFEDNULUUNA Nﬂ'ﬂ']m@jﬂW@ﬁﬂJﬂ']iquLLUQG]%LGUUG]@G]@ﬂUﬁNV’J@IﬂaLﬂUQ LUBNYIN



12

anmasiiesiguidenseusazilulirdedninuiuuasidossie dnvauggleinie

#1197 JRAEARFINTALUIULINGANA

Ju 39

fsanaudnarauihenavesUsemalng uusauedninunseenta

1
v A

A sl
VU7

Sufudnaradeunaaufananafioununiius Suduggusan
priusanideanile oAz duLazisnds lunawdnasiivuenmun

Unaguily lagagiivuenunintulaussunn 17 - 20 Ju daulunouiies

DN

szl mduwiudsunrauiiounaeadiou Tuuislonnims nuudud
i vuala
¥

an3ou

SUAIANALARUNUNITUSIINALARUN ¥AAY AzTaInATau
sudnmilulnglansiiounwsuazeiniafeudaiagn lussningaseuasd
Wmdunequinounaiy
aQHu

SuAUsnafeungunIALinatfounatey Jaduggusay
nziunndesliannieasguiuiasinunnynluseninasoulquieuis
Y = a & aa Qll N & =
fugneu nsanzineuduneudupeuninuanuinantuseul naoansd
ruagluinaaiteos
gaunYll
Weanndudaunsiludmiafieglunamile FliguiAnsedudu

A 14

findeusouuinadminlive 4 i uazdiursdrutnaquinetildl o1nads
Aoutnsfousudmluggiou Insnasnd gumgiiade 26.4 ssawaidea
qmwgﬁ&?ﬂqmaﬁla 21.6 DaALTALTYE LLazqmuqﬁqaqmaﬁa 33.2041
walda Woummeududouiionmadouianluseud ensagumgiilias
43.6 sarwaldoa Wetuil 14 wwisu 2526 ludiangiugamgiazeyly
inausisua lifeuunn dugguuneinimuniy Weuunsauduieud
wuniign ensaeumgiishanld 4.6 sarisaiua Wotuil 2 unsiau

2517



13

WU

Forvaung Ushasuaediowdiuunasuadonaont 1114.8
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2.3 AMURNIYVDIENTIIZUEUY (THERMAL COMFORT)

an17guauie (Thermal Comfort) B. Stein (1982) land13li31 “a@nnivuiaune
Meaugaunil ( Thermal Comfort) 9193gnanlanamsnduslidsdnegluaniiglidunauny
= v 1w ' 1% = v N4 v vy 1% 1% [ -
wselisdnddieinnlagyduainuseunselasuauseunnaninuinden \Wuan1ied

AUAANNAUNNNYIOANUTBUTENINTNNMEUATANLINGRN” (5T0 FnA13lA, 2536)

2.4 Neian1zUEUY

a

] ¢ a a v a & A v a
T]Qﬂ']EJiJTéU?JﬂJQﬂJVIQN 37 DALYV E LLa%ﬁ]@\‘]Laﬂﬂi@mWQNULW@IWNﬁQWWﬂﬂ@

AMelusNBNYBdIsnanmLSauTUTLL eI lAeN 1SN 1M sNISUUTEN AT 1Ty

(3 N

nszUUNTas1ImaIulugenie TngunAstanisarlindsanuussunm 20 Wosidud wazdn

80 wWasiwunazilunisareeendaninuinden wilusuznduluounglinAeudiags

Y

$NNI8FIRBINITNAIIUAINTouUTTI 290 TTgsiatalus Welinsindeulnisianie

'
a a ! N

WADINAANSIUANNTEUUTEU 400 Tigsatalus uagds 3,000 - 4,000 Tgdatilua

ANUFUNUSVRINITANEMAILSaUTENILUES LAz A ndaukUnTuls 4 Uszan sadiay

3
'3

and Uney)
2.4.1 nM3wisadAuTau (radiation) S19nesuauTouaInSidnieinduazain
WURITAnNTou wagn13a18wANToURaNlAENIIRINTY RIULEBRILATIYINY wag

ANTNWINA DY
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2.4.2 NM3WIAU3BU (convection) TAEANEMAINTIUAUANNLINADU LAY
anadusingns wu msfiauduinuigninanie

2.4.3 M35z (evaporation) AuSeuanaINIeMenimiladuie wax
ponyloaniensngla

2.4.4 mMsthaudeu (conduction) Matheimauoulssnvituagfunueaudh

MMsUNAMUSaUVRIAINAUNANUS1INETReRS Taeilunsatewmanusaulaen1suinazd

= [ v
bNEdLaNUBY

2.5 Uaaendananadniazunaune

a |

fulsiidvinaseaniiziiauis annsaulisesniliufuusanmuindeniiannse
olst udsiuyanaviedlienns wagdvdnamaiudniner dedvsnanisiuinine
Hunseniiagia uilunquianiiginauneiidufivensuiluanadfuususe nauded
LUSYIFUANINLIRABY WA uUsTnAyaRg fell
AAUINNAUEN TN INA DN
- Qm%gﬁmmﬁ (ambient air temperature)
- qmm:ﬁmmim%’aﬁ (mean radiant temperature, MRT)
- N3zldau (air movement)
- Ay (humidity)
AUUINIAIUYAAR
- sEAUfaNTIU (activity level)
_ doihitenyld (clothing)
2.5.1 gaumnganTA (air temperature)
PanmMEthauIEIzagsEIne 20.00 - 26,60 psELwALid Seguuniiuin
Tneseu Anutu waranudiauaunsaidiuanmyihauslintudoliugadls
2.5.2 gunIINNISURIIEAUTAY (Mean radiant temperature, MRT)
ansnduIINgaNginuRTe Ui U ILAT R R

Aadgeanudud MRT A1 MRTazd8vEnaseaN 1z NaUEINNI1QNRYT

91NFD4 40 LWasidud
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2.5.3 n3zudau (Air movement)
nszuaauidutedususuniwesannzirauisvesuywd lnodiauase 3
Usznns A oxmafiadeulmazmnausouiiegseuly enaiiadeulmazin
wiraty uasrliAnan e ivzantudmiusmeiazssuneeudoulaenis
suimerasindiefvasiueslusuuuuivie warenmeafiedeulmdigldlfiAnnis
avanvosaiiy AnuauiivinliAnanzinauisazegsening 3-15 wasseui
s uAund 60 wasdeuit ssvinliigldennsiananusdrafty) wagsuniu
ﬂ'ﬁv‘f'mul,l,asﬁﬁmswsmﬂ(aiiaﬁw'é WY, 2547)
Tneyhlunisiuimsindeulmuesaunusssue@viefiAnannisiinas 7ivi

YY)

TAnAMusAnEutY Jusdivdnsivesninuiiay lnsuysdazidniduas 0.4 o3

£
=

a P < = a Y Gl 1 a =
bIURLNTA LUDAINULIIAULWNYY 1 ﬂIﬁLﬂJGﬁ/sﬁ'ﬂﬂN 139 Uszunad 0.25 LUATHDINUY

(Victor Olggray,1999) &sluan1igniluiu anuidndednsrdiuainuianazily

T
0.00- 0.25 LATAEIUNT eFanvisedungla
0.50 — 0.50 LATFBIUI w3anauy
0.50 - 1.00 LUATsBIUI Sanaune laganunsasuining
\ndeulmvesenA
1.00 - 1.50 LuAsHaIu SAnflauimidntosauidnsunule
1IN 1.50 LAsHoIU Sandngnsuniu

2.5.4 AL ( Humidity)

Foszauletiluennia Tnsnsgnesunelusuuuuvesmiutuduivg(relative
humidity, RHGsaneds dndnlusnaiiefisufuuiinugegaiienniaaunsadl
auuld Tneusieanmsndudunen 11 anududieisundaiinadosluanin
oAy uwimutuazdmuddmnluanmeinadey lnemsaadeauiou
MAN15sEIMErawie wu lulssmdlng Wudu mududuimdsananizu

aueazegluriauszanu 20 - 80 Wesigun

2.5.5 szaufanssu (Activity level)

v

ADBNTINTIINEUY BT WERANNTBUDBNINAINLINTUY VRN TTUVRY

$19118,01M 575 UUsEMY waziIasRunuywduslnainly Taendu metabolic
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1 I [ v &1 a aa 4 a
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2.00 1.9 10 10 12 1.0 1.5 15 12 1.5 12
0.00 03 06 03 0.1 03 0.3 10 03 1.0 07
"
g 1.00 1.0 12
3 o
3 2,00 15 12 12 07 15 15 12 07 1.2 15
g“ 0.00 0.6 03 07 03 0.3 0.7 03 03 0.3 07
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