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Natural environment today rapidly changes into unconstructive ways. The result not only causes pollution from the
consumption of energy but also influences the design of buildings, which once shaped by factors from natural environment
are now no longer comfortable for living. Nowadays the design of school environment cannot support learning activities and
learning-deficiency. The main objective of the passive design for school in Northeastern region research by natural method
utilizing is to search for compatible design, which bases on the concept of passive design for local environments and
extremely site environment utilizing. The conceptual design is to regarding the possibility of real working and analyzing for
the best comfortable and suitable school type. This research is a partial study of the topic—Design for the primary local

School in the Northeastern Region.

The research was started from reviewing all the effect of whole variables, which use the benefit of natural cool
system to create comfort level of building’s interior. The air temperature and daylight are the most influence the design of
classroom, which bases on the concept of passive design. Creating the most compatible building design for local
environment, analysis the effect of those variables combine with the data reviewing of various design techniques of
colleagues in the project—Design for the primary local School in the Northeastern Region, is using the benefit of the building
design technique, natural material, lighting, improving the outside environments and building analysis. The study is
experimented by using miniaturize scaled-model in order to investigate the use of building under the extreme natural
environments. The experiment is divided into 2 conditions; the first one, for the winter, is the test conducts in an enclosed
model in order to represent the use of building envelope for preventing extreme climate from outside. The second, for the
summer, is the experiment of the benefits through natural cooling system. The lower floor uses the advantage of natural
cooling system by using low temperature at night as well as the use of evaporation from material surface in order to cool
down temperature of surrounding-in daytime. The upper floor uses the cool air at night and the cool roof surface to protect

from the outside heat in the daytime.

The form of the school, which is appropriate for environment, resulted from this research, is using an exterior
insulation cladding with thermal mass inside wall system in order to protect the building from an extreme environment. Using
the low thermal mass of the roof for the advantage of the low temperature surface at night including the use of shut-openings
as well as adapting outside environment to create the suitable building use: The result of building operations can create the
propriety building which close to comfort level more than the convention schools. As confirmed by the experiment, in the
winter, inside temperature in both floor are constant in the comfort level, tested from 8 a.m. to 4 p.m. with an outside
temperature at average of 32.3°C, the temperature are 25.9°C for room in lower floor and 26.2°C for the upper floor. In the
summer, the experiment can reduce the average temperature from the outdoor by 5.0°C from 8 a.m. to 4 p.m. in both floor.

This research could be able to adapt with other buildings in order to reduce energy consume in buildings.

Department Architecture Student's signature................cooi
Field of study  Architecture Advisor's signature..............ooooiinn.

Academic year 2001 Co-advisor's signature........................
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RELATED RESEARCH OF NON-AIR CONDITIONED ELEMENTARY SCHOOL

DESIGN IN NORTHEASTERN THAILAND

This thesis is a part of group research, consists of:

Concepts of building and building materials are to utilize and optimize

the natural assets by considered :

THE DELELOPEMENT OF ROOF DESIGN AND AIR CIRCULATION
SYSTEM TO  REDUCE  TEMPERATURE IN BUILDING
(PROMSIRISANG,APITOUCH, 2001)

A DEVELOPMENT OF BUILDING THERMAL WALL FROM LOCAL
NATURAL MATERIALS , CASE STUDY : NON-AIR CONDITIONED
STUDY ROOM  NORTHEASTERN REGION ,  THAILAND
(THONGKAMSAMUT, CHOOPONG, 2001)

A BENEFIT OF THERMAL COMFORT FROM EARTH CONTACT
SURFACE (WANGRUNGRUANGKIT, PAIBOON, 2001)

Coneepts of lighting design and visual comfort are to integrated daylight

and artificial light by considered:

DAYLIGHT = _UTILIZATION = FROM = CLERESTORY IN RURAL
CLASSROOM (URUPONGSA, AVIRUTH, 2001)

THE PLANING. OF ARTIFICIAL LIGHT REGARDING CLASSROOM
PLAN FOR INCREASING ENERGY PERFORMANCE
(SAKULYANONDVITTAYA, ARNIC. 2001)

AN APPROACH TO IMPROVE VISUAL COMFORT IN CLASSROOM
IN RURAL AREAS (TANGPOONSUPSIRI, TIPPAWAN, 2001)



Concept of modifying microclimate is to improve the comfort condition by

natural assets considered:

® THE USE OF SITE TO MODIFY THERMAL COMFORT CONDITION
FOR NATURE CLASSROOM IN LOWER NORTHEASTERN REGION
(AUTCHAPUN, MONCHAI, 2001)

® EXTERIOR SURFACE TEMPERATURE REDUCTION THROUGH
EVAPOLATION PROCESS (VUTTISUWAN, LERTLUX, 2001)

Concept of evaluation school performance is considered:

® A METHOD TO DEVELOP AN ENVELOPE INDEX FOR ENERGY
EFFICIENCY BUILDING. (LOHASUWAN,SUTEEWAN, 2001)

® COMPARATIVE SOLUTION TO ACHIEVE THERMAL COMFORT IN
NON-AIR CONDITIONED CLASSROOM (MUSIKALUCK, ROUJIYA.
2001)

® THE EMERGY INDEX OF BUILDINGS AND BUILDING MATERIALS
DURING ~CONSTRUCTION ~AND- DEMOLITION (WANKANAPON,
PIMONMART. 2001)

® AN APPROACH TO FORMULATE ACOUSTIC EVALUATION INDEX
IN PRIMARY SCHOOL (SOULIVONG; CHANSONE, 2001)

PASSIVE ~DESIGN- FOR  SCHOOL IN- NORTHEASTERN REGION
(PUTTHACO, NARAKORN, 2001) is the design of school which integrated,
analyzed and optimized all natural factors ,and techniques to create appropriate

school for better learning environment.
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on the Surface) Auqeiflys Btu/h*ft

h 3 A11)s2AnENN9012MANN U RIRITTINTIS Long Wave
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= fulss@vsnisdiemanfenaesianuiie Hmdenduy

Btu/h.sqg.ft.F

o

é’ -dla dl ' % = 1 |
A = WuUNHRaNTRnaIemAINNTan dvlasiilu sq.ft.

AT = auuansnsuesgaugisendsnaueniuniely Sudsendu
°F
CLTD = AM72ANUANAINANTauUNe LN viTe Cooling Load

Temperature Difference Hudaendlu °F

s

ATl luinsain lidansnaanuasanfnsidnunea9e

CLTD ldlunstiniiansnaqinuasenfindidanninandesiugnmgiaesis

ANANTRYBITAARUIULALIIARNT

Fapniiluauon e luilaqiiu dnaziithwinwnuwasiniaansties (Low Mass

) = v @ v PR = o o
Material) &mAonuaunsalunisinifiuiBuinanfeuldten  willauaniidlunisilasiuaany
fou  nstrawmenfeuduliludnendn  luneasaiudin danndunagisuan (Thermal

Mass Material) azdmang1nisalunisdnnudinnaseandanldlduinnd  Waelduinmany



16
1% dl o <3 v é’ < ! 1 dgj [ dl 1% dl 14 1 dl o 1
?ﬂuwmmu%mmnw ﬂ@i@\m’]uLu’ﬂQ'&QiﬂL?ﬂﬂﬂ mﬂm@ummﬂfmm@m LANBURTINTU

dingananslunandalil

MEAN RADIANT TEMPERATURE (MRT)

6 o a

grun)Raasiuiadundensaufalanuduiusiuguugiieniy  lnefiladudou

dl ai d? 3| 1 e A 1ler al % QI % a 1

niansenavilunisiiauneesnysd A9 NTHERNAAINTAUANNAWIAAEN  NNTARAD

NN7uESIRANNNFRLINRIRAeNT  azARLTluARA (Mean) m@qmnm%\i%mmmmmﬂ T
AN1ITUINADN

4nIN1IATUINY MRT

MRT = 210/30 = (1,0,+7,0,+..+70)/360
Wa T 2 HUUN NN 18994 0 (Surface Temperature)
0 = NHITAFUAURNURATAR D4 9ATIINNN9R (Surface

exposure angle relative to occupant in degrees)

2.1.4. NOHNNLITRINUANINTY

AU (Humidity) Ae azeedlaniluainiAieainnsamasud tlunls Tnadunaniann

a

nsulasuulasgnmniainas (Fesla ysnuannm, 2539:159)

a

v
o

ANNTUANANS (Humidity Ratio ) A8 8mIndaunsznditeniatadletngedaluanidse

a qQ

3
) v o &

naaredlartianae N Aa iUl o gungRuile AsiuntsNAuTudNIng 0% wnng
= C oy Ay s ' a o = = X o o & ,
v enAnuziuhifleneges. o gruuniil - YiTanIIRANNTIUANTINS 100% UaRaIn
¢ a o WCHR o s @ vl = &
anATnsETiuENs nanapeldansiulathuaduidluenialden Tnendsunmmonuauly
ANANHAADLENAMANTUANAN STBIRN A

am &
AUFANUAUDIAATNT U
LalY.

anAlsznaudsfinnansntinsaniein luaniuzaadlaviunnetluainialuaniazn

y P O = | X X a vy
mnuﬂﬂmmuﬂ?‘mmi@mmgiummﬁL?ﬂmﬁmqmu mﬁmuslummﬁmm%mnmmmmm

q

¥ 1
A aa

11 N19ANLLNTRARIIN19TEIMEINANNUMANTIN NNITXMEUNANABHEIUNNAUWED TARL LA
all d’l’ 1 4? dgj dl = o Y 1
INTUNANTUTE M ENUTUNN A nTWluaINTAluTI AN amNNz Az NarN AN 19E1n

aune WasanniianisgodaainuFeuntiuieuianiaassauiuluananesin deasssiaagly



17

a1n1a latnluainie fanisndusalussAusineiu dunisnduiauadnnaliintiAng
wazmuanlndnuAuLaznInausaua nazna i aws
= H o | = . = o P
naidasugtaeatinluenialudnenizsineazinasen sl agunlaadsnuannnien
Tuainia nadaulunisinn il asuguunfizandy Avnfausnmng (Sensible Heat) uae
Watifansszmeazldnassnuanudeuluniaasuaniuzainuesmaaiuinglnagumngiiag

WA BEndnANFauLI (Latent Heat)

ﬂ’]']N‘;‘I’r]uLLﬁjﬂaluﬂ']%‘ﬂ@’lﬂLﬂuvl’ﬂ

-dl o a 1 = ¥ dl Y o o ! -13’ dl
nsnlasuanurresing lneenmni liwasn Buinanfeuninudag lutdosiiive

o W A
wWasullasaniuzaesans Jlgnenagningd

Q = m*L

Q

sunnuannfeunulaswulasliluesing (J vse cal)
m = w9afauaasing (kg ¥ee gm)

L = monudauuNdnnzaeedng (J/kg e caligm)

A

nsulasuguunitasliulasuaniue Buiuaudeunlvuningae

q

Q = m¥c *AT

Q = BunuanuFeunianuulasliaesdng (J vsacal)

Q= m’mr«;mm?@ummmmm@mﬁm(J/kg.KM?@ Cal/ngC)
m = waadaure9dng (kg ¥i3e gm)

Q

AT = grungiinlasulluesdng (K v3e°C)

ANHAAIINTEUINIZLDIANITHARLITUANTU UAZATHAILANAINAINAINAAITH

FauAWIza981981 AITIUAINAAINFEUR N EATluRaNTRIR N FNTB9A T uR Az T A



18

N P 1 o I vy ¥
Waunasuaniuidulenn anianguugisinge daruainisnlunisiuleungegal

v Y

Fnnunanindiiundnangegaiiudaainiaazliarunaniulesinlfwnan uaznisiannielian

% 1 v
a

snsuletinnauldanGandn nsausn (Saturation) LLaﬁm‘wi@mLmiﬂmmlummﬂ'luﬁmm

zgazgmﬁ@qmmﬁum FEnan @qm%mﬁq (Saturated Point)

auuninsziihedlan (Wet Bulb Temperature)

a

=K { ° dl o K ¥ a o A dl ' a a
UHEHDIATR NN ngmwmmmuuwn%"immhm'aﬁmmLM@'@M@@Lﬂifaq@’]u@qmuqmum

o o

dl dJ v I v % % A o = 90/ = [~3 A 3 1 o P4
@u"]smmmg(sensor) ANUBNNAILNINTDA ATUULAZHANLEIANUTAAN AN AR UAWA LI

v v v
Mannsszmeaestinluisumute dudunayinanugiainnszizmeudine fvizasniufiu

v
{ s

[~1 =3 dl i 1 ada P a =
Fiuasaule 9ARsh wazuaze LA AneLELlAAe guuugiinsziuiden

v
@mmﬁ@gmm N (Dew Point Temperature)

= asy ¥ o | v o o P a X 4 = =
AR fqmmmiﬂmmmmimuLLuuLL@xﬂ@ummummm TNAZNATUNBRINIAND NN

anadupFulatin lua N AT IAUYINAN LATHIFNAANNTUANRNST 100 1Wafiaus wanadn
4 dl a ol : a4 oA X Py = Y a X
w anustiuiluaniazienniadusia fe arunsoiulevainauldanunifunnlatiingaan
i ilaunluainainnisactutisiasnausATurenta — 4A198AINANRIEENIN QUUNE9n
%’ v dl a é’ ddldy a o/ = Qd” a =&
WA AaNnsfinaulAlunstiniuRazesian lav mqmmuwummmmmmummmun
a %; v [~3 o v a 9°, dal a o 2//
gruugRantiiAiasi i A LU R SRR T

o a

N17NAUAINNLEA (Surface Condensation)

1
o A aAa

[HaeNAT lilsandnFaNIN s NN WA N U RAININa M AALIAN 1N AdIY
PandanuRaian g unRANNdIqatiIAaasiuaveNsuazle e nnaliacun s fuldan

a q

' [ % dla o %I/ ol/ o [ | ¥ a a dl %’ % é’ 1
ﬁl@iﬂ@“’ﬂ@u LU AN NHY anuL ﬂqﬁ?ﬂ@uﬁ]’ﬂll“ﬂl,ﬂu FBANLN QIMU?LQMWiﬂuWQﬂ@?WQﬂu bbB1

[ 1 1Y !
aAaa aad a a

Az TUNNANWHN N RNANNgR uazaziin TuLFUNRNLEI U NAINd 19 U RAAL

%
AN



19

2.1.5. laaNNAAREN1IZUIRLNETDINY RS

P vty A o ~ o , " ° |
mﬂqqzti/]lliéiﬂ’ﬁdlﬂg@ﬂ@@uﬁ?@g@ﬂﬁuqq LTILTEINAN “ANTITUNALNE Iﬂﬁmf]ﬁuﬁm"NLLﬂz

'
a !

o aaa =R Ce Y @ = 1 "
ﬂm‘uL°nmmﬂ@%wmmwamammgmmmmmuwwm%Lﬂummﬁsm LTENAY “LIRALNE

% a

(Comfort Zone) aHfaulsvizailadenianing 6 fauils Al (guns YauauIBNIg, 2542 : 2-3)

1.

frUNNeINIA (Air Temperature) TpaitaagaumnReInIANNYHEFANALNE

' a

A = o P | o LA -
ﬂ%%ﬂ?ﬂiﬂqm 22 — 27 2NANLTALT LA ﬂ’]‘qm%ﬂNL’ﬁ@ﬂ‘ﬂﬂuﬁ]qﬂqqﬁ?‘ﬂéﬁﬂqqm’l\?u

a

|
¥ o ] |

o 3| % A ° < o v Y 1
AUTUAAINIAIINTAUNTANI AN LEI L LW@‘T]QEHJ‘J“]_IELML‘ll’@L‘llﬁ]ﬂfJ'WN@‘]_ﬂﬁl

ANMNTURLANS  (Relative Humidity)  AduduilaanudrAnyiasluanin
a1 ANY Wesarnnisgruidgadiaulaanistin nswn uaznsuniIAay
= . & = g = P

Huanan winanauazinasnluaninenaanFeu Inenisgoyduacniou
TrannsssvaresNe  powaudninsnegludosimnizanly  Thermal

&

Comfort AR3E1979 20-75 e fidus

¥

a A a

3. ‘qmuﬂm’aammwuwﬁmmﬂu (Mean Radiant Temperature)

a

3 1
a

dl A A = [ [ 1 a o a % dl
@qmmummmmumimmau 178 MRT 1{Jun199aA1Ra89959AANTAUN
= a ]
N

a 1 :// dl =< ¥ ?.'/
BNINAALANINUINABNITY ] TIFINDIUAIUAAIABATIAIY MRT HUa1119D
ATUARIANGEUNRNURILRIAAN 9] Tutied uazstumdandn MRT 1iu tne

T ung=in (Solid Angle) TNATRIZUINANMAL AT ALASVRLLUAUDILART

q

% !
a

A I =
wuRalagmnALRAEAANNA

. AHLTIAN (Air Velocity) anidusiqudsuilaiidqalunisrenanaanudune

[HasannilaArNF adWALuEaN eyl azdaaanIANFausaLfaan
T lEanduas Ineiennuidauiiamn 1 Alawnssiadolue uywdasian

INAININRUNAREINANTILTTNINL 0.4 BIATATEA

v 1 v 1 v ] v
Sa@atihnanld (Clo-Value) 1aetinignn 14 Nnusin Mg leuduredauny uas

Anaatnsnlunisanamanufausssiniglilganwuondenlngsas e

14 Radiation ,Convection, Conduction VEG Evaporation Tugnwwandani

¥ 1
) A vy A

HgnunneniALazgUn) AN uRaeusag gialddadnuuivanaduidn

$01 118991N19018NANNF AU LA UAANAINTINNNLT LA ZANLN

6. BATINITLNINANY WAL IUI19NE (Metabolism Rate) AMNABINITNAINNY

2995191 euyEiulinIaInn1suFinaLaztosa1ng 1ATeIAN N lH5u



20

szl auounslunisdasunlasaansiasiazaans Nusine il
TATUNASUAUTLINT9197TU (TR Metabolism 8R19ANEa UM e
HARDANNITUAIUNIN TUBLAUILALIINANITNIAIT NN UATTHATD

dl a 1 Gd? 1 o/ dldl Cs 1 v ai . a
2MN9INLTINA UazUdaufTueg Auan unNNyEtiot AvNTauNNLINGs
aanNINUUadRTlu Metabolic 138 1uq8 Met @9 1ile Met aZLyinA1 58.2
w/m’ 4138 18.4 Btu/h ft° TUANHIZN AULTITIRNN WA UNNARALNIFBNLINE]

wun Inseasdusuglunialiliszann 117 w vise 400 Btuh

2.2 LUIANNAANLIEAUDS

“NNINBNBNAG DRI ATBINTNUG 1P 2IFBUAIANS”

(Baruch Givoni, 1994)

] [ -3 %I/ v 1 4 % 1 % BJng dl ! U
Ariuguans g uuunesuldlnal o Ws wasduliaes awnsonasdaslisuum

Funiiuardeditlaaasannnsled  aniedailusuma liiudsaiaasaasrusanldanaas W

v 1
Augnatinaseguuninnalue1AueEN19N18iANIE Y881 AT AT

' '
aAaa v 1

guldlugnifeiaugeiidunn  werduldiaes  Meglndnumisiazdesiaang

L4 £l

21AN7 avifludaustINazdasan Solar Heat Gain lifuanang e

'
v 1A

¥ 9/491 dl 1 o I 4 o ! %
Touarldiaesmmizegniunii wazlivaneglndmitennts  avdaaiunn
uaziiuavauliuaiAig ?QNﬁ\‘l@Z@@ﬂQWNL§Qﬂ@ﬂ@NﬁU?‘LQMNﬁQﬂWﬂ’]ﬁ‘g]/'l?_l
nruged lndnueinisaINIsndasanganie N AlasseLanAs  deean
% dl I o nl/ ¥

m’wm@um:umimmezmﬁfﬂmLmﬁzjmﬂummi

d” dl dldd a 1 Y o al a L o al
WuVIIﬂﬂﬁ‘@U‘ﬂ’]ﬂW?WNWﬂﬂ@NﬂuquQﬂ@ﬂﬂ’]ﬁ‘@%‘l’l‘ﬂu‘ﬂ‘ﬂ\‘iﬁ\‘m@QQ@WVI[}"]EILL@ZN{N

y A ' o o
mm‘mumxmemﬁﬂﬂmmmmm?

“n5ldilslemiarnsuanuasniu e’

(Narenda K. Bansal, Gred Hauser & Gernot Minke, 1994)

nsldfunvessiuliuasioiugsne {Hudsnsnidsz@nsnmunnlunisiazan

goamniraseIniAlaasnsen”) 89A19 waztlesiuiadaonfeuliiuaians Tnefdanuiauas

o Y 4 dl o o Ly 901 o al a C !
anee ‘].Iﬂ’)‘&ll‘i.lhlLW@‘L&”IiﬂIﬂMﬂ”I?@QLﬂ?’]i‘ViLL'&\‘iLL@%ﬂ’W??ZLMﬂ"H@QVL@uW TNAAWANNALLUINAVIU

aggninifivlilugiaespanfeuiaeasaanlusuld



21

100% solar radiation

b
ﬁ;ﬂx s 20-40r% evaporation
N -, \

{ VA
A /
AN
, u\ AT 5-20% reflection
1 ORQ ﬁ— 10-15% heat
£ '. )
A
L \
[ i3 ‘,_ )
S A oo ligth
5-20% photosyrthesis ™ transmission
Fig. 3.3.2-4:

Energy batance on 8 leal (Epinaljeff, 1983)
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