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Research Title . Efficiency Evaluation of the Direct and Indirect Evaporative Cooling
System
Major Field : Mechanical Education
Budget Year : 2010
Abstract

The objective of this research was to construct and evaluate the efficiency of the direct and
indirect evaporative cooling system. The cooling pad was used for the direct evaporative cooling
system and the cooling coil was the main equipment for the indirect evaporative cooling system. There
were three methods for experiment: 1. the direct evaporative cooling system 2. the indirect evaporative
cooling system 3. the direct and indirect evaporative cooling system.

The results showed that the average efficiency of the direct and indirect evaporative cooling
system the cooling was 76.11%, which was the highest efficiency. The second was the indirect
evaporative cooling system, 51.21%, and the direct evaporative cooling system was 27.27%. The
average value of 10.06 kW was the best cooling for the indirect evaporative cooling system. For the
direct and indirect evaporative cooling system, the average value was 6.6 kW and the last was 1 kW for
the direct evaporative cooling system. For the air temperature at the exit, the average value of the direct
and indirect evaporative cooling system was 25.88 oC, which was the lowest temperature. The second
was the indirect evaporative cooling system, 27.37 oC, and the direct evaporative cooling system was
28.1 oC. Furthermore, required decreasing temperature and the efficiency of the system could be
shown the relationship as follows: y = 17.749x - 9E-14, where y instead of efficiency and x instead of
required decreasing temperature. This equation can be used as a basis for design the evaporative

cooling system in the future.

Keywords: Efficiency, Evaporative Cooling System, Direct, Indirect



a a
AnAnssudszmea

[

ao Y] dy Yo a a @ =) @ =
N1UHRYRVUU Ulﬂ UNUI B InuHIINeaema lu Tags1ruena I DRI AR LY

9 @ '

uruAn Uszsidl 2553 MeRmzAIteV0 U UNITAMALT MITUHIINGIALAAATI9TUITeNNNIU

U

A wng Y Yo | Yo o aw A o v A B, ' YA o A A
ﬂ@lélllﬁclrﬁ ﬂmzm%Ulﬂi]ﬂ“l/lNW?i]EﬂMLi@ﬂﬂﬂﬂﬁhN llagiﬂiﬂﬂ']ﬁllﬂﬂmgﬂ’]ﬂﬂﬂ'] U NU

@ a

' 7 a aw @ dy 9 o I 1A
@mmuax‘ﬂiziwumﬂﬂmmmmaauuu ﬂm%@’ﬁlﬂmﬂﬂﬂﬂlﬂUﬂ@lﬂJiyj NALINAT LUNUAT

113 AF-019150 LAZAINTEAMYNNIY

o 1

' o @ ao
g%?ﬂﬁ?ﬁﬁi?%ﬁﬂﬂﬂﬂiﬁu NANTZIN W?ﬁﬁ?jﬂiﬂﬂﬁ’mﬂ

U

@1%158]’1/!1/\]1/‘1‘5 wsule



1.1 annilwenuazanudingyvesifym

) ] 4 | X

TuhgiiuiimslHeseslSuermaie Ianuaisinniu  FunsesdSuermealu
Y= yAq Y o < I [ = 1 Y 1 (7Y v g
aguiuimslgnldmsinnuamilundn sedawaldtianumsilassmaCEC oonugsu

2 1 qua y 2 a P v o &
U550MMe Fene IMinadn11z Tandouduauun managaz landoulutfigiusuilumain

A o ) o Y

NNANNIZITOUNTZIN sazvnmsgnihmeresyuTe Tauluusseme ldtms

= o a 1 A 2 d A 9 =
nasumlasszauguugiivesTangey Tasmwizedssalszmalnegauiluiodouiions
9 dy = 1 A 9 = I~ Y A [l =1 Y 3
Soudu TwanomsnldsunilasvesnnuouzuiuldnmuiodIny q Tormaseuniu

Y o q Yt 1 = a s ¥ o q ¥ I
ﬂ'J']lliE)‘L!‘VlﬂﬁllWﬁ@'lf’Jﬂ']iLﬂﬁEJu!,HJﬁQWQﬁﬂiiuﬂlﬂﬂuu‘ﬂﬁl@]ﬁ\m1 ﬂ'JﬁJiE)‘L!‘V]']Gh’ﬁJ“L,‘!EEJNﬂ'JUJ

@

D) a a o < Aa a 9 9 Y
Elﬂ‘l/luﬁﬂu’f)Elﬁﬂﬂi%ﬁ‘ﬂ‘ﬁﬂ?“l/‘lﬁluf‘ﬂi‘l/]N”l‘L!ﬂﬁﬂﬁ\i mﬂ"luﬂﬁ)mnmnmmmmummmmqmu

a

a 4 =~ Y1 Y a a 9 a 4 1 dg@} A
eemaasuazmalulad "lﬂﬂ’t]gl‘lfilﬂﬂﬂﬁﬂﬂﬂu‘ﬂi%ﬂ‘ﬂﬁﬂiin@ﬁ  VUHNUTINUIULND

J o Aa a o v
muaummmﬁ’mmmamuyfJuazﬁ%’wammazﬂ'Jﬂ’dmﬂumimmu%mﬂsmnu tae

v Y
aﬂ‘ﬂ\’1fNﬁﬂ’JﬁJﬁulﬂaENWEINTHUlW%}\hLﬂ‘HE)EJNlﬂﬂ

%1ﬂﬂ15ﬁﬂﬂ1%§lﬂlﬁﬂﬁﬁﬂmgEN‘IJ%J‘U’E]WﬂWﬁLL‘lJ‘]J53mEJW‘U'hLﬂ%ENlI%J‘]JEHﬂ1ﬁLL‘]J‘]J531,14EJ

3 A o o Y&y &2 Y a Y R A
Lﬂuizﬂﬂ‘ﬂﬂigﬂﬂﬂWﬁ\?\’ﬂulﬂﬂlzlag'ﬁﬂﬂ1§Glélfﬂ1“]5CFC°]Nﬂ@iﬁlﬂﬂﬁﬂ13$1aﬂi'ﬂufﬂQﬂ'ﬂ'ﬂig‘ll‘ll

v Y A

o < Aa & ' o ' A X A
ﬂiﬂ@']ﬂ']ﬁllfﬂﬂﬁgn’iﬂlﬂuigﬂﬂ'ﬂﬂﬁgﬂﬂ‘ﬁu\nlﬁﬂlujgﬂ‘ﬂﬁ\jﬂaTJﬂQiJﬂJalﬁﬂﬂﬂﬂ’n“sﬂu‘ﬂﬂﬂﬂnq

1 U 1 { o < o ? -
ﬂ@u“ﬁﬁﬂll’lﬂﬁﬁwtﬁﬂ@qGUﬂTWﬂJE)Quﬂﬂ'ﬁ‘ﬁ5Uﬂ'J'llllﬂui]'lﬂﬂ']illi‘lJ'E]'lﬂ']ﬁLL‘lJ‘lJigl,Wﬂiuﬂiﬁﬁ

Y v Yy vAd 9 o A X A
Fl]’]ﬂﬁ’]lﬁ?ﬂ"ll’l\?@lu ﬂ’]iﬂ“lfv!ﬂ'ﬂ‘ﬂlﬂﬂ'J“UENﬂ‘]Jﬂ’]iaﬂqmﬁallLlagﬂﬁ’lﬂ%umﬂ\iﬂ'lﬂ']ﬁﬂﬂg

9 ) A A v 2 & A o < a
m"lﬂiuwmmnmmmma %QL‘IJ‘LW]111511f)\i'i%‘]ﬁﬂl”lﬂ’ﬂmﬂumj‘ﬂimﬁEl"lﬂmiﬂEJG]NLL@‘I%I@EJ

9
12

v 2 g ' "o ¥ o s a = aw o
RIGIN G]f\i!,‘l]ull,‘iJ‘iJN’dllWﬁ”lu'i31'1’JNLLW‘L!GH‘U‘H”IﬂiJﬂE)ﬁEJLEJuLL‘iJUﬂ'i‘U Gliﬂ”lﬂ'i’liﬂﬁlﬂ'iﬂu!,ﬂuﬂﬁ

De

9 a a o < c&’ a A 9 Y
ﬁiNLLﬁ%“ﬁTﬂi%ﬁ‘lﬂ‘ﬁﬂWWiuﬂ”l'i‘VlTﬂ’N11Lﬁluuﬁﬁﬁﬂﬂ’fm"ﬁu‘llﬂ\iﬂ”lﬂ”lﬂ‘ﬂilﬁmﬂﬁﬁ]ﬂﬂ”lﬁlﬁﬁﬂaﬂ
I @ @ Y A [ 2 o
Lm%l,‘l]uﬂ”ﬁﬂ’i%‘l’iElﬂWﬁ\‘]ﬂucluﬂWiﬁl"]ﬂﬂifN‘l]'i‘Ufﬂﬂ”lﬁ HENIMNUNMITNINTUVDITSUY
£ o v q9 o 1 o 9
1n309U5 U IMALLVSS MY stl"llelﬂimﬂlﬂuﬁﬂ]uﬂﬁgﬂﬂﬂiuﬂﬁ"ﬁﬁﬂ‘ﬂNTLHI’EN?%’U’U‘L!E]EJ

A @ @ = A o 2 Y a2 9
LLﬁ%Lﬂiﬂ\iﬂi‘U@Wﬂ']ﬁll‘U‘U3$L1’TEJEI\3U13J3JWﬁﬂ5$VIUTT§E]Vl’]ﬂ’]flﬁﬂll')ﬂﬁf]llﬂﬂﬂ’)ﬂ



LY d
1.2 Jngiszasnvedlnsams

4 a A o < a
Lﬁ@ﬁ%ﬁuﬂ%ﬁWﬂigﬁ‘ﬂ‘ﬁﬂ"l‘Wig‘]J‘]JﬂWﬂ’ﬂmﬂmm‘U'5&148%14@1?]8@5%&@151{518’5}6%

1.3 YoUIUAURIINTING
o <3 @ a
1.3.1 550UMANMEULUUT MY 81313005 UanguH)ive191MAad 5 94N
=
Ky e
1 v
1.3.2 32UUMANUEUIUUTSMEAIINTDAIUANANUFUYDIDIMANBDANATZUUIN
I 19 Y a dy
anudn i liinuanudugagaveslszmene
1 @ ¥ A Y Y o ¥ a
1.3.3 AU UIN 1% 1un15naand 32 1BUHUS LIS HANT LAY

- A A 9 = = 1 Qy
1.34 ﬂﬂﬂﬁlﬂullﬂﬂﬂiﬂﬂﬂlmuﬂ”l'i'ﬂﬂa‘ﬂﬂ %z%ﬁ%ﬂzﬂi‘ﬂ 7-12 A5UABDUD

1.4 sdnannunlylumsiay

a a ° < 4 ' o
1.4.1 Uszansam Wlﬂﬂﬁ\j ﬂ'g']llﬁ'lll']jasluﬂ']iﬂ']ﬂj']llwu Iﬂﬂ@1ﬂ1ﬁlﬁaw1u5$uulﬂ1

< N v ¥ <
ﬂ’J111LfJ‘LJL!f]JUi%tﬁﬂﬂm@‘ﬂN@]iﬁlmgiﬂfJ’ES}f’JiJ mmﬁ%zﬁmamamm%’auaaﬂguﬂuizumﬂu

a

naligurnloImanesndINszUUliAIAIa

U

k4

o 4 a Aa A Y
1.4.2 52U0ANMIBUIUDTZIHE FUANNATI HRNED MangurgluSnuNuNn
9 o v¥ & o o & q9 ]
goamsisuermealaglsviuiuainaralumsdsuenmea Falsanuseuudslumsszivevss

3 Y Ay Yo 3 v v A 1
1 Iﬂﬂﬂ??lﬁﬁ)ul!&h‘ﬂqﬂi‘]_l"I]'Iﬂu'lﬂ'JEJﬂumﬂll'ﬁ&@’lﬂ’]ﬁ‘ﬂ@gi@‘ﬂ“’]

k4

o < a a a § A
1.4.3 3ZVUMANNIULVUITSINY %uﬂiﬂﬂéjﬂll 'ﬂll’]ﬂﬁ\? ﬂ’lﬁ'ﬁﬂqmﬂ{]ﬂﬂimmﬁuﬁﬁ

Y v Y
Foamsdiuomalasldiniudinarslumsdsuoime saldanudouduiaveai Iag

] '
= 3 v v =

anuseuduianldsuanidleiuewazenaiegsoun



¢ a (Y
1.5 Uszlariiimadie:ldsy
A v A = a o < @ o
1.5.1 e diludomszonludrihanudunazlSuemamundngasganngsu
mansifudia uazasmansgaamnssuiada vnItnisuaodna
15.2 wellszndandsau ez aas ldnesunaninns 19 lWih 14
A o s 1o ad 9 o
15.3 tiioaam3tlaesmamsvou lasen lad livhaddwnadeuussenalansu
Y
dawari v lanfouauld
4 S ° o o ]
15.3 site Whilunuamalidaula ihdoya lfnywaz i szuvhanudunuy

semeria laoaiaas Iaodouae 11



wiledasusaenislduszlevtvasnasiuidte/auasiedssa

Fombheonuifuses Feudrudin Fuuda by wedy

floguiieuiifuses veenses Uil 2 908 83 KEN 1 LUIUALAT LUAUIYUTEY NTANH

as

1 e UNNISSUses 30 @eunAy 2555

dwdn unsansytad yywileudn dumisfianisvaly vefuseritldiinisinanuide $oa M9
wiUssavsnmssuuvheufuwuussmerinlaunssuarlneden fiiemiansiansddaaing wansydns uay
weunng Wsila defudnliihauifenndnsufioniuumdunsusendandaulwiuavandqlddne
SuAnnnsldlwiih aanisudesfinanfusulasenledflivinaudawindey swdinsiaunssuurhnag

ukuusevelunssulunisean

;

s 5

(Wwadylad yawidleuin)

gannsaly

o

o o

ar [ 3 af 1o
winewe : giusesiaatueins/Uszsrmgueu lesuseduuiuuaea



