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U~~Ull MllfmH'Wtl'~lu I u~ll111JlJ~Wl lJlf1~'U'Ilf1'1JW:::

i I'lm1l'W1::;'Wtl"lll~ Inl'l~lf1ll';i )lJ'lf1~ l"JillJ1l.JulIil'1';i!~ VlJ ci III Mll

!~ll r/lll ~'lm riel1~!n~fI11lJ'U1~!! ft~ ll!r/(lll8'W 1ft1'1'Wtl'~lll1 'I'lVl1~

\J'I)J IlYmllJf11'ivlmll 'U8,:;:; 1]u II~u 81111ftJ II11'u '1<I('ill~ll 'W~" III ~ II
ell'1'l1~ inn !'Ws 1::;';i::;1J1Jllhell fl1ft! ~ llli m::; 1J1J11~ "l~, 'linll 8 Ih~
!!'W511ml.nr-1fllIJIllellfllJ U'lll!~elll !!~::;(h11'I1'lll 'V'I~'~lll~\J'l)JllYV

1Ut1!~ll 'Wtlm'W~ III!'i1lJlJtl111f1tllJlJl' .;tll1llM

';i:;1J1Jllf1JmfllmhlllJlm:::!~ll!!lJlJ!wmhll (Splittype) 1'W'l1::;

l~m:::lJ1]ll~lJmfllft~ 'lltl11ll\J" ~~;'~ltJ Ift18,1l1lJtllfllfill1J1J!wmhll

Hl1 ~ flfl1'l111tl1fllftU1n ~~!! 1f1li'tllJ!~ ll\.hci 1tJ!1'1ft11lJ~au 8el n mn

ftelll!f1ll!9Itlf [1] II~!~ tl"lr/l1VU\)~Ullll';i::;I1'1fill'VIvllQlUl1l:Ji'lmfllfi\J'-1~ll
'\'~ ;f"..., ~ ~ ... ,IV 0 v;f

!!~:::!!ll1IlllJ\)::;\J"'UlleltJ1'l'lmU8~ 1'11l'11lmel'1J';i1]mfllft'YI1~llll1llf1'Ull

1.;t'Wtl~-11lllJlfl~ll ri,N~ M!ft1 el,1l11Jtl1fllftll U';i:::ft'YIlifI1'W~f1~~1'W';i1::;

ftellllf1ll!9Ielf ci 1m'YIm1lJ~ellll.i'lll~ ~1f1-11ll1IlIJ~r-hlllJllll1mul1i ms III

nmV; lJll';i::;ff'YIlifI1'V'11~'l::;1JlJ1l11Jtllfllfi !"JillflTj'~~QWl1l:Ji'l'U1Ntllf11ft

r.umh

Condensation, Square Fins

Keywords: Air-Conditioning, Coefficient of Performance, Heat Transfer,

passing through the heat exchanger, the average decrease of temperature

was 2.61 "c, reduced power consumption by up to 3.30%, and the

highest coefficient of performance with an increase of 8.24%.

copper tube bent into the shape with 9 turns, and adhesion with square

fins of 30X30 mm. which were made from 1 mill. thickness copper

board with 13 mm. spacing between each fin. The results showed that

the heat transfer rate of condenser increase of 4.60%, when the air flow

length of 500 mm. with 50 1llll1. spacing between each tube. This

copper u-tern bend tube with an external diameter of 6.35 mm., a

refrigerant and air cooled condenser. The heat exchanger was made of a

of a vapor compression of 3.52 kW (12,000 B'Tl.J/hr) capacity with R-22

through heat exchanger with square fins. The experimental unit consisted

entering the condenser by condensed water of evaporator passing

enhancement of air conditioning by air temperature reduction before

The aim of this research was to study the performance

Abstract

~ld v 0 ')) I 9), 0'
l!~nt1JMllrn1lJ';ielU'YI1~1tJ'YIO'YItl"l1l~-1'1J'W1~I!'iUN1ueyUtJf1m-16,35 mm.

U11 500 mm. ';::;U:::l11"l'vltl50 mm.ll'1Jf1vlO~lU1U 9 itr"lIl\U1 !1~::;il1f1

f111Jl!NU'YItl"lllf1-111lJlJl1m~tJlJ>ij\ll~TI'1JU1f130X30 mm. l1U1 l111m.

';i::;U:::111-1';i::;l1'iNfl1lJ13 mm. ~lnf11';i'VIf1~tl-1'WlJ1l';i::;1J1J1l11Jtl1f11ft~

~ f1.r-1QIIf)'jrull~ n!ll~ UUfl11lJ~ elllllell'1';i1f1l';ici11Jl'YIfl11lJ~tlU'1Jtl"l

f1tlll!l'llll'lj()flV;lJ~ll 4.60% Irleltl1f11ftll1~N1U Qll f)'jru!Wntll~ nurrnu
~ '" ~ .d 0 ~ ~, V ~__I.~';ielllmf11ft~:::lJQWl1l:JlJ~I'lMl'ill'lV2.61 C 1'lif11~,l1"l'l'l1~f1~,3.30% Ill!::;

llri1fflJth::;ff'YI~'Utl-1tW';i';itlU:::IV;lJ~U8.24%

ms 1 Il(J' llfl f "lt1I~II f11';ifff1'Ennn IV;lJII';i::;11'Y1li1ll'W'l::;u lJ

1l1lJ el1f11fti~(Jf11';i~~QW l1lJi'lel1f11ftrlel'W!'li'1f1el'W!~'W!9Ieln~(J,.;tJ 1

muu 11II~1f10 11'Well';ill'lelfll1~ NIII QIIf1';irul!~ n 11l~uu f1l1lJ ~elII~il1~

f11lJl!u lJ~111~ eu 1l\ll1tY'lf~'VI~ ~el-1ll';i::;nsu 111lr/llIn::; lJ1J'Vl1f111lJl~~J

l!lJ1Jt)~lel'1J'W1~3,52 kW (12,000 BTU/hr) 1.;t!'iml1rn1lJl~U R-22 1~'W

!'i1';i'I'll"llU l'IelU!~U!9Ielf l!uuse u 1t1f1'l1lJ~elur/l1 tiel1f11fi QIIn ';iru

,
tf~trJiI'~~~I;)~t]jU''If'

!'i1'1J11'1f11'Vlflill hlilfl1el'f1~ fltU::;I'Vlflill i~IiQI'1!'i1l1f1mJ lJ'l111'Vlmtlm1'1fnt]l'VI'l'H1'1'11

321 1ii'1lJ~'Vl::;W'lflJft';ieJ1!flelllJel, >ij"H'1~~'W'4115000 i'VI';i~'W'Il'036-422125 E-mail: sirisawat74@hotmaiLcom

Condenser by Condensed Water of Evaporator Passing through Heat Exchanger with Square Fins

Performance Enhancement of Air Conditioning by Air Temperature Reduction before Entering the

"'" ""'<V Q.! ~ rf ~ d
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, ':J), I>" , I

'VI0'Yl01Uj)-1'IJ'W1Ill!l'l''WN1'W1:\'WtJt1m-16,35 rum tJ11 500 rum 'J:;tJ:;1111'YlO50 rum

lJ'UIllYiml1U1'W9 1I-1'-1!1I0l!!(l:;~j)fl11JUH'W'Yl0-1U111tl1J1J~!11~~lJ~115l'1''IJ'Wllll

30X30 rum 11'W11rum ~:;~:;1'h-1":;'I111-1fl11J13 rum fl-1!!l'I'j)-11'WJD~2

(1)

, .
t:il'W'lJ011HQi1lJ~80flm'\J1f1N1'IJ0-11HIJr)'1U~~f111 fl1m:;1J1tJmllJjO'W [5]

~, V ~ v
2.2 l1tjll<Qfl11m!'.J!l1rl11aJltl'l-l'illf)rllUl~U1t1rl11mtl'l-l

fl11lJjou~rilm'YlHl'Wll')lJ ~!~U'lJO-1!!~-1 1IlltJt1Wt11~t1'\J:;~ fI

'J:;1J1tJ00t1'\J1t111')1J~t1JU'lJ0-1tl~11~tJfI1'J'I'l1ft11lJj8'W!!';!,V;tJ10{h1~~tJ1 U~

!~O'l'\Jlt1elH'Jlf11'J'I'llmllJjO'W~!~'W-.f1llt:i1'W 11ll~HHn1J'vf'W~'Uo1i'h r)''IJ'W

(4)COP = Qevap

Wcomp

f11 'J1!flJ 1:; rf tilJD'J:; ff'Yl~'IJ '0-1au 'J 'H) U:; 'UO,'i:; 1J1JD 51J

Blfl1ft'!!1J1Jel1110l'l'llJ1'J 11~'\Jl'Jtul M'\Jlt1l'1'lJt11'J~ 4

l~tJ~ Qevap ~Oell')~1fl1'Jcilm'Ylfl11lJjoU'U0-1A'UO,ii11

'I10!'i!I'I01 hevap,o ~m8'W'Yllil1J'Yl1,00t1'IJO'~11'i'10ml'lo1 !lil:; hevap,;

~m8U'Yllil1J'Yl1,!'I1'1'IJO'~11'i'1m~!H01

(3)

QI , 'iI "'" <1
01')'J1t11'JIII m'Ylfl 11lJ 'J'OU 'IJ'0-1'011.1 'O!~!I')0 'J'\J1nms '1111il 0-1

l'I'llJ1'Jl1rllmtu'l11M'\Jlt1l'1'lJfI1'J~ 3

111tJ~ Qcond ~Oell')~1t11'Jcilm'Ylfl11lJjoU'U01flO'W!11'W!9f01

h ~'O!O'W'Yllil1J'Yl1-1!'I1'lflOWl1'W!9f01!!ll:; h ~O!BU'Yllil1Jcondi cond,o,
'Yll'l'OOfiflOW~W9fO'i

(2)Qcond =m,,(hcolld,i -hcond,o)

..... 'j} rI
VI')'Jrms 111m'Ylfll1lJ 'JOU 'IJ0-1flO'W!11'W!9fO'J'\Jlf1t11'J'Yll1il0-1

l'I'llJl'il1rllmtu'l1111li''\J1f1l'1'lJfI1'i~ 2

111tJ~ ~omp ~O'ilUAOlJl'l'l'im9fo1 m, ~Oal')'Jlflnl'11il

, ~h '" 1J 'h"l'I'l'J'Yllfl11lJlI'J'W comp,o AmOU'Yllil 'Yl1188flflOlJ!'I'l'Jl'I'!9fO'J compi

~m'O'W'Yllil1J'Yll'l!'I1'1'IJO'lflmJ!'i'1'il'l'l9fo1

~omp =m,.(hcomp,o -hcomp,;)

'"2. l1tjll<Q

2.1 'Virrf)fnl'lJtl~1~mn'hrl1nJ!~'I-IIIUU6V1'tl
d 0'1 _I~ "!lJ'O!1J11~:;'IJ'lJ1J~1J'01t11flfl'OlJ!'I'l~l'I'!9f'O~'\J:;'(ll1l'l'n'Yllfl11lJ

!g'W~lJl'I'll1'W:;!~U!! f1l'1'lltu11l;]lJ~1 u'J,fl'W ~1'\J1f1~'1'11'O!~ !I')'01!! ~1al1
o r::t "l j}~ "'" lfI~ I Q.J I>" .d SI

l'I'1'J'Yllfl11lJW'W!11lJlltu'l1l;]lJ~, !1JtJ-1fl'OWl1W9f'On'l'lO'J:;1J1tJfl'lllJ~'O~j

tlil:;fl11JII UU l'I'l'J'VI1fl11lJ!~U 111'!~U'lJ0-1mil1 '\Jlt1J'W l'I'l'J'VIlfl11WI1'W

'\J~I'll il H1UUflDiJm1 vil! ~ 0 1111!!'J, flW!il:; l'I'l'J 'VI1A11lJ !~'W~ '\J:;1 11il! '11'1

~~11'1'lB!'J!l')o1 'lJtu:;~m~'VIlfl11lJ!llUl'I'mu:;'Uo-1!11il1il1tJ1'W~11'11'O!~!l')lJ1

~ _I'" ,;!I '" ~ _F.! ~ ,~:;!111J\i11!uiltJ'Wl'{m'W:;!1J'W!!t1l'1''\J:;'(lm1J1J~lJltufl'l1m8'W'illt1mfl1fl!l1tJ581J

'VIl111'Blt11fllJlltu11l;]lJill1~lil-1 l'I'l~'VI1fl11lJ!Il'W~'O0t1'\Jlt1ii11'1'lm ~!l')v1

'\J:;111il1M-1AOlJ!'I1'Jl'I'I9fo1 !~U11J~m~81D [1].r'!!l'I'\lN1'WJD~ I

i """ SI I>""i "l SI ~ ,01t11fl !l1tJt11~f1l~ill111tu11l;]lJ'01t11flt1'OtJ!'lJlfl'O'W!l1'W!9f'OJ!l1tJ!1f'Wlfl11J!!tJ tJ

'\Jlt1~ 11'1'l'O!~!I')'0n11il H1'WllD n~W!!il ruD~ tJ'Wfl 11lJ ¥°U~ A l1fl11J!! 1J1J

~!11~ tJlJ~115l'I'!~B!~lJD'J~ff'Ylb fll'l'l !!il:;ill1f1l'J 1,*'I1(\",1'WBmf,1l',!~ 'Wms

d ~ ~ , 1fI j}ddo & d d .r "'>. I d
lYllJ1'il1l1'llltu11l;]lJ'lJO'lmft1UU1HJ !l1l1tJ'I'IJ'W!'I'l~l:;mU!lI'W'I'lmnlYl'W'Yl
do.1 """ ......<!! ,d d ,.:!i j}~ A' d, j} (() j}

!'I'llJ'IJ'W'\JlmnVlU;m~O'YlO'YllJOQ!'I'lOi11lJ'I'l'W'Ylfll~mm'Ylft11m'O'W !l1mfl

~u t:i-1Vlil'Y1l1MD'J:O;ff'Ylblll'l1fll'ici ltJ!'Ylfl11lJj 'O'W~-1t11111'Oth~ tJ1J [5]

fl-1J'W~~tJ~,lJfl11lJlYtJ1'\Jlimnfl1~!~lJD'J:;ff'Ylbfll'l'l'J:;1J1JD51J

!!ilfl!D~tJUfl11lJjou11lJnmflfl11J!!UU'\Jlf1~11'110ml')o1~!~UBt1l1jfl1'i

'M~ 'I~ lYllJ1~m~ lJD~:; ff'Yllilll'l1!!il :;ill1ms 1'*'11(\-1-11U111'n m:;1J1JD51J

~ ~<V <V ~ <1 ~ d
fllnh~'l[lJ1"lilfll~ 'Ilm'\Jm!);l~'I'l\lJJm!"li'llh~Qfl\ll AHYl 9
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~~:& ~~::2 2:~:-g &~:g:g 2:~~~:2::2
g_g~ J;: 8-8-8-8 B-8-R-2Z &.2--2-2 2-ssas as

ESC
~ 40

I
E 30~
~ 20

Temp ambient
Temp in ccnd new
Temp in condold
Temp outcond new
Temp out cond old

701-----~=======;]

.,:!i, !IJ 'J).::i "" ''J) 'J)
lUI).:jjJrn Il'llJf)l, llI'lQW11lJlJ'UI);Jl)lnll'fneJUl'U1lJU::U llJfl1llJJeJ1,,1

'l r1'11UfleJUlI'lUl'lil){ ri;J N~ 1r1'V~s im ,ri1lJl'YIfl'lllJ ~ eJU'UeJ;J

'" d 'J).:::!. ""' , 'J) ~,J
QUm W!!~ ru U~ I'JUfl11lJ J I)1,,1 u I)~,l n 1rn 1IJl'YIfl11lJ, I)1,,1 l 'VllJ'U1,,1

1l1flJU~ 5 l!ffl'l;JV~'lfll,ci11J!'YIfl111J~I)U'UI);JfHlUlI'lUl'liI){

l~ IJlJ111Jl1ll1 'UI)~,:; u u UI ue 1nll'f~ ~I'l ~;JU ll:; hj~I'l~;j Qumw

!!i:1mli~I'JWfl11lJ~!JW'VllrJ1V~'lfllJcill'Jl'YIfl11lJ~I)U'U!J;JfI!JUII'lUl'li!J{

!'Vil111J4.54 kw uae 4.34 kW-~lm;ll'l1J J~1JUUf1J!J1ml'f~i'lI'l~;J

Time (min)

1- -e - W;'h,,' 1
--<;y-- WthSquareFins

4. Hilfll<jl11f.1

1l1flfl1'JffflEJrmr lvllJlh~ ff'YIll!11'Vl,:;u uil IlJ 81flll'fffllJ1, n

jJlf11jJllmmnf 1~1U'lJl);J'J:;lJlJl1IlJ81ml'fjJ~lnl'lJ tmuuU 1,,1

lJ1!1WihWI!)I'I~I){ tum''YII'l~I)~jJ:;I~JlmlJ!!uu111m,huQl1mw

u~n!1J~IJUrmu ~1)1,,1~ ~1'l~~lJ1I1W'YI1~1'll'1!J1ml'f'U!J~flI)UlI'lUl'li1){ Inl)

L Evaporator
2. Capillary tube
3. Storage tank
4. Condensed water
5. Heat exchangerdevice
6. Condenser
7. Compressor

Room control temperature

hJf1U'YI~i:18Hl1lJf)lJQW11lJiJ1Ur1'8~'YI1'l~8~~ 24-26 'c
1I'lmllJl'lutu,:;lJlJ 11'lIJH\l~lN!njJ (~ - Pc, ) 1I'lQw11lJiifflJ'vhmllJlou

(~-T4) QW11lJiiellnHl (TS -T9) !!i:1~Qw11lJiiJHlllJ!!UU

(~O - T; 1) #I11J!'YI1){11Jf11J!TIi:11l'UI'lK!!i:1~1I'lV~'lm,1ml'UI)~l)lml'f

11'l1J!!)UlllJiil~1)1nmnlJ'll'!)jJ~tUm''YII'l~I);J 'VilnmnlJ'll'8lJ~ W1ll1lmU;J

~1;J'111'lIJUU'Vif1ftl'I1f130 U1~ I~Ul1m 12 oF11m 1'l~!!ff~~lull1~ 3

"" "" Q.I Q.I "" '" ~ dmnh~'lflJl1l'lfll' ~lUljJlJ!!i:1~VH'lJml1l'~lh~~n~ mHl 9
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'1Jfl'Ufl1Jf)tulJm1'Vl(J1<iV'l1'1it1!Jl'Vl'W'ff~1Vi\,(UlJ\'('4U~'W11)(Jflf,u

'Ufl'lHllJf)tu\'(1'U11'1i1!'Vlfll U 1(lvlfli5-1ni1 fltu::;I'Vlfll'W l{1v~~\,(l'Mm'llJ

lJ'M11'VlCJ1<im1'1it1[j!'\f\'W\'(~1 ~ rl1U1(Jfl11lJ\'(::;fl1n 'l11'fl11lJV'41fl'l1::li'

'ffmU~ lflifl-.l~V U{I:;iJumru~1-.l'llU-.l1U11)(J 1l'U'th1~~ci1..]IU~'(JA

mnrns fimJ 1f1l'lI~lJU'l::; iY'Vl15fll'W'l::uuuf umms !flIJfll'l{I"

~ ," o'~ 'I" ~ ,~ 0'~tu'MlJlJfllfllfl'nfl'WI'lJ1flflWflW'lifl'l !flV 'Ii'W1fl11JUllllmnfl11'Wm'lI~5'l

1'M{lN1'U~UmW!Wm'tJ~(J'WmllJffl'W~~flfl1lJu1J1J~m~vlJl)~f\'( mnms
'Vl"{lfl''W1J11'l::1J1J'tJf1JfllnlfY~~fl-f-.liJUf1'lWll{lmU~1JUmllJ¥fluiJei~'jl

f1l'lri 111!'Vlfl11lJ¥flW1Jfl-.lflfl'WlflW'lifl1 l~lJ~ll 4.60% Lrlflfllfllfl'I'M{lN1'W

iJUmruU{lm'tJ~CJllfl11lJfflU fllfllfl'~::;Jj~tu'1ilJiJ{lfl{l-.l!Q~(I 2.61 °cH
r11<i-1'1vJ;li1{1fli1-.l3.30% U{I::;JjrilfflJU'j::;iY'Vlt'lJfl-.l\,(lJ'l'jtl'W::!~lJ~'W8.24%

2L_--~--~--~--~--~--~o ~ _ =
Time (min)

::~-'?-'V-'V-'V"-'fJ-""'_~_""""~""'''''''9-V-7-'O'"'''''''V
~~~-e~~~G-~~~~-e~o

1--<>- W;lh," 1
_ _,...- With Square Fins

!j.I .d "" 'l!j.lw "" 4 Q.J dfl11lJ'l!l'W'VlIJ-1lJN{I 'M\'(lJU'l:;\'('Vl1i'lJfl-.l\'(lJ'l'ltl'W::;'lJfl-1';::;UUU'llJfllfllfl''Vl

Hfl;-.liJ'tJmrulmm'tJ~(lllfl11lJ¥flllnri11J-.ln1m1J1J~lh;MHfl;-11vi1nU

4.20 Ui1:: 3.88 ~llJrll.lU ~-1U\,(fl-.l.l-.lJ'tJ~ 8

J'tJ~ 7 lu:"~,nl'iH'r11rl',1vJvh'lJel''l::lJlJ'tJflJellf1lfl''lJ1N

'l::;lJlJ'tJflJfllfllfY~H.,-f'U{l::; 'h.jH.,-f,~'tJ mruU(l m'tJ~ 1J'Ufl11lJf eu 'WlJil

1<ti'r11<i-1'1vJ;liwl'hOlJ 859.41 W U{I::; 888.75 W ~llJil1.llJ L~fl-1lJlIl1n

'l:: lJ1J 'tJf umn 1fY~H.,-f-1Qilm ruU{IruU~ (I'llfl1 llJ¥ su n II~'l1f1l'l ri 1m 'Vl

A11lJ¥ el'W~~iJ Ni1111'lJm~v fflfllJ!'W'l'ffl'1fflf'l'11-11'W{I"{I-1 i\n~-1 \'(l'i'l'11

A11lJl~'W~flflf1lJ11l1nfl5Wfl'Wl'1mf ~:;iJ\,(I11'W:; subcooled'l'11111''ff1'l'l'11

A11lJl~'U~1'1l'1~il11'Weln l~flf U~ n.l11~'WNfl (J{I::;flfl, MAf1i1 ri -.lNi1111'

\'(1'l 'l'11A11lJ1V'W\'(1lJ 1'jmm m'tJ~ (I'll01J n 11:: l'U n l'lUr lJfllf1lfl'M illlJ1tu

Time (min)

~ -e-e-o-f>-9 -e-.9-O--()-6- G-G-O-e -e- 9--O-()-e~€)~~~~_~~~_~~_~_~VI
§

~
iii
8
j 600

J'tJ~ 6 U'ff."nl'i!'tJ~(J'UU'tJ{I'~tu'MlJiJ'Uel,tllf1lfYl'U'l::;lJlJ

'tJr 1JtJlfllfY~H.,-f-1iJ'tJmruU{lnt'tJ~ (J'Wf111lJfel'W'WlJ-,hmmfYr1 5'W'1'M{lN1'W

5'tJmruU{lm'tJ~m.jf111lJ¥5'Wnfltu'Mfli:Jm~(J 32.20"C Lnmllf1lfY'1mlN1'W. . .
~'tJmrulwm'tJ~(I'Wm1lJ¥fl'W V1fl1fl'~::n~tu'MlJiJ{I"{I-1m~(I 2.61 'c !"(J~J1

A1lJml'W~lnill1'Wflm~el1nQtu'MlJiJm~v 15.24·C Ui1::;lnelJ1'1'M{lN1'W

QUn s ru U{Im'tJ~ 1J'UfllUJ f fl 'U J 1~::;~., 'limn lJ 1tu fl11lJ f fl 'U'Ufl, fl1 f1lfY

r1flw'1l'l'1'tJri l1Jl11f111lJfel'W111'OlJflel'Wl"'Wl'llflf .l,tT 'UJ1~ elelmlniJ'tJmru
_,d 'J) .do "" ~ d 0

U{lntlJ{I(I'Wfl11lJ'lfl'W~::lJ~tu'MlJlJlJ''U'W'Vl 25.83 C

"" ""tV tV "" <l' ~ dmnh::;')flJl'1i1f1l'l -11'Wl~(I!l{l::;'WWJ'W1L'Ii-1'lh::;~n~A'l'I'Vl 9
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