v Y

4 a a
AUDINNUNUS ﬂ15@@@&!Wﬂuﬂi’]'lﬂ'lﬁgllﬁﬂﬂi$L]J’JUﬂ'15§$LWEJ§]'m‘]ﬁ§3J"1ﬂ@

Y 1
voui lumyuzaum lvlén

AN wgen%e Uszasas
stadszann 45062106

USayan anilagnssumaasumtiaia
TN aondlaenssuunion

N.el. 2549

¢y a a d = a
owsadmuaaInentnus  saSsuu hlsoude

UNAAEID
Y [ =1

InertinustjsAnmuImmMsangurgioINAR 10 3 53 TNNA nldan

q

a

9 v
nszvaumsszmeveni lumsuzdumn i TasAnmanuduly1dlumsangungd
ax Yo A a dy g‘ A g
o1mA nagdsunilymnmaninanudulunszurumssavevenin molunumalums
o a Jq ¥ a Y 1A A A
Wnsuzaunszgnd lsangungioime laedalilss@nsnm
=2 dy 33| Ay A 2 ] o3| [
Tumsfinnil Wumsitarmaassgunigluuumsnaaosesnily 3 gandn Tag
4 5 a o =X 1 <3| @ Y

tnsesiluaumn lddadianungugs dimanungudosaz 5) Wudwalsvdn ldne 48
1 TusAemsnaaoaaziinMsnaass luiemnaaewing 1.2 1.X1.2 1. 817 2.4 4. 109U 2
Yy Loyl v y ~ o A
W03 §aldilurieanaaenuaziesniugu Teelzluuumnaasduaznansnaaed gl

[

A Y ' a s A =
1. G]gﬂﬂ']ﬁﬂﬂaﬂﬂ‘l’l 1 ‘]Jigﬂ’ﬂﬂﬂ’llﬂ 3 NMINAADIYDY WA ﬂﬁzmm‘wamﬁﬁﬂmmm

Y

9
I Y a A a A A
Wul1dlumsangungiiomauaznansznuiitiaananudui

Y
Tdnnmsszmevouinlu
Mruzaur i1 Tasamnsoasnanmisnaasslade

a Y d‘ dg’ Aa A

1.1 gungieimanelurieimaasssznlasuulasu-amuaninaves
anmiadoungueniaye

g 3’ a o o Y A

12 Tunananiu - msszmrsvenihlumsuzaumn ld i liguwgi

o v a § v o '
meludoanadoudiniguugiinieluiesniugy 171K uazanududuinsganin 2.89 %
Y
1.3 Tunanandiu anuuanavesgamginazanuiuneluiemanna
9 k4 E2)

W 2 Heslivios MeilifoanINBNEHAYDIANINDINMANEUBNTZINIIBNTNAINMTTLIHY
Y '
o lumauzauw lid

Y ~ (= A a gl a

1.4 ludesnadoui lilimsszuieerma msszmeimanmilunasuzau

o a Y Yo J a a
LN1]‘1‘V‘IG]'I mmmaﬂqmw@,umﬂ”luwmmﬁaﬂwmqumwgummﬁnmuaﬂuagqmwgu



Y
a A v o J

Tudesniuny 14.39K uaz 4.05K awday Tasligungll 36.56°C ANUFUTUINT 62.12%
1 Y
FIUAUN VAN MUY (ANUFUFURNTNINAD S0%RH)
A 4 1 A v s A
2. ganIneaedn 2 dsznouady 2 gamInaaetges  Niaglizasdiie
v o a { da A $
anuduiusveSinanuimmssemeotazguvgivesomeaiianas  Tasasodjlua
YA
mMinaaed ldno
o a3 a
2.1 M352UWRIMAAHAANAADINIA ANUTIANYsZNIN 0.4 1WA AT
' Y v
AwoATINITZINE 0.1825 AT/ Tue MINHUNRIMBUL 4.616 msamas aunsaild
Y
a v o J
gangimeluieimadevuanas 1.9K Taslianududuing 43.04%
a dy AAa a o v o Jduw a
2.2 YsmununAIMIszMevoIm Uz A Idduiusnugumgiiems
[ Y [ 1 '
NanaaTagNuNAINIIZNG 4.616, 3.258 1AZ2.262 AT 1NNATEID19NTZNIBNINDITINNL
a 1 < a a
mlanaaugaeIna anuslaulszinm 0.4 was A awnsoangurgilueimans’la
4
o w 1o v o a
1.9, 1.59 naz 1.2 K audey Tag s ldanusuduinsgunu 50%RH
A A o s A o 1A 3 a o Am
3. gamsneassd 3 IdaglszasdiomdumisAaaemugaumn ldng
Uszansnmlumsangumngiions Tasawnsoaiilnamsnaassldae
3.1 Tumsnamauzawen Ildweiu 2 dnvag Tdun 1enszaenaies
HazINvINaY  aunsoangangioimalunesldlndifesiu  Ae 279K 1az2.93K

a

9
awdwy  Teslumsnwnvynameawidganglasadddaunnlunsnuaeas  uay

QU

v 9 ] E4 v
equmzﬂaﬂqmeﬁmﬁeizﬂzmqmﬂmwmugmﬁum%u dulumsnuuunszaeni

WowziInguugiineluiesnos o anasednaitdue

9 9

o = F2A o a o Ao
JUU %1ﬂﬂ1iﬂﬂ‘]&l%’ﬂﬂﬁﬂﬁ§ﬂ1ﬂ’ﬂ miﬁzmﬂmmuﬂum%ummwﬂwmmmm

wiuge Januannsolumsasgamgiomalurianananiy  Tasdedldsmiuiaay

QU q

Y
a (4

A ° = o & & o q9a ay ¥
mammﬂumtmumuauww GBW’Jﬂaﬂmm%uuawﬂfwLﬂﬂmiizmmmmﬂqmwgﬂﬂ
1 ~ Aa A a ] Yo 1 9 d'9)
g9 NUsEaANTA N Tﬂmei’JNﬂWiwﬂumﬂuameltuzﬂi;",mflclﬂamtmmglcm”luvl@mqmi

angUNYil

II



Thesis Title REDUCING AIR TEMPERATURE BY NATURAL

EVAPORATIVE COOLING SYSTEM IN EARTHENWARE

Student Apichai Prajongsan

Student ID. 45062106

Degree Master of Architecture

Program Tropical Architecture

Year 2006

Thesis Adviser Assoc. Prof. Teeramon Wairojanakich
ABSTRACT

This research is the study of air temperature and humidity changed by the natural
evaporative cooling process of the ‘Earthenware’. 1t is hypothesized that Earthenware can be
used as the indirect evaporative coolers and they have the ability to diminish air temperature in
some level. This is to find out significant factors influencing this ability with the intention of
searching for the alternative method of reducing air temperature naturally.

In the process of investigation, the ‘earthenware’ are used as the experimental
evaporators. Two experimental units are set up with the dimension of 1.20 X 2.40 X 1.20
meters; one is the ‘test unit’, and the other is the ‘control unit’. Three experimental sets are
applied for the investigation as following:

1. Experimental Set # 1, which includes 3 sub-testing. It is intended to ensure the
possibility of reducing indoor air temperature by using evaporative cooling system in
earthenware, and its negative effects. From this experimental set, it can be concluded as
following:

1.1 Indoor air temperature in both of test units always adjusts similarly as the air
temperature outside test unit.

1.2 In the day time; the evaporative cooling system in earthenware can decrease air
temperature by 1.71 K with the 2.89% RH higher (comparing between air temperature in the test
unit and the control one).

1.3 In the night time; the difference of air temperature between 2 units are small. This is

because the influence from outer environment is high.
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1.4 In the test unit with no ventilation, the evaporative cooling system in earthenware
can reduce indoor air temperature by 14.39 K when comparing to outdoor temperature, and 4.05
K when comparing to the control unit.

2. Experimental Set # 2, which includes 2 sub-testing. It is set to locate the relation
between the earthenware perimeter and its ability to reduce indoor air temperature. After
carrying out the experiment, it can be concluded as following:

2.1 When the ventilator (wind velocity approximately 0.4 meter per second) is used, the
evaporative cooling system in earthenware with the perimeter of 4.616 m’and evaporative rate
of 0.1825 liter per hour can reduce indoor temperature by 1.9 K and 43.04% RH comparing to
the control unit.

2.2 Earthenware perimeter has some relation to its ability of decreasing indoor air
temperature. From the experiment, the evaporative cooling system in earthenware with the
perimeter of 4.616, 3.258, and 2.262 m’ can cut indoor temperature byl.9, 1.59, and 1.2 K
consequently (with the humidity rate lower than 50% RH).

3. Experimental Set # 3 is created to find out the effective location of earthenware to
lessen indoor air temperature. From this experimental set, it can be concluded as following:

3.1 With different way of locating earthenware; spreading throughout the unit, and
grouping it, there is no significant effect of reducing the indoor air temperature (2.79K, and
2.93K respectively).

However, there are some differences of character in reducing indoor air temperature.
When spread earthenware throughout the unit, indoor air temperature drops continually. On the
other hand, indoor air temperature drops suddenly and gradually rise when the distance from the
earthenware is higher.

From the investigation, it is found that earthenware can be accepted to be one of the
indirect evaporative coolers. The performance in reducing indoor air temperature is also higher
when the earthenware perimeter, its position and wind velocity are carefully controlled. By
using this system, humidity rate has naturally risen. It is then recommended to use with

ventilator or good ventilation condition.
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