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Abstract 

Nowaday the mostly air condition are use vapor compression refrigeration system in 

which R-22 refrigerant is used as a working substance. From the results of study, it found that 

the quantity of water vapor or moisture in the air is condensed with in the fan coil unit while 

through out the evaporator. The fluid after condense is called condensed water. By this process, 

the quantity of condensed water is increases when the air condition is used in the long time. To 

increase the utility, the condensed water is recovered for the heart reduction in the finned-tube 

condenser. 

The experiment is consist of two conditions by using the air and condensed water to heart 

reduction. But in case of condensed water, the pressure operation is controlled at 280 and 260 

Psig respectively. The results of experiment shown the refrigeration effect, coefficient of 

performance (C.O.P) and energy efficiency ratio (EER) is 39,675 Btu/hr, 3.01 and 10.3 

BtuIhr.Watt respectively with the air is used. At the pressure operation 280 Psig, refrigeration 

effect, (C.O.P) and (EER) is 44,212 BtuJhr, 3.38 and 11.5 Btu/hr.Watt respectively and 49,856 

BtuIhr, 3.99 and 13.6 BtuIhr.Watt at pressure operation 260 Psig. Furthermore, the capacity of 

condenser is increases to 11.43% and 25.6% and also the refrigerant efficient is increases to 

12.43% and 32.43% at the pressure operation 280 and 260 Psig. Thus, the parameter of the 

energy efficiency ratio depends on the capacity of condenser, working substance temperature 

(pressure operation) and air surrounding temperature. 
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'tJ 'YI'YI 1 

1.1 f111~&ih'~1't1tJ'Jlf1'Hnu 

~ 1 fl t1 ty ~ 1 'litH '(I' fil1 ~1et fl! fl 'tJ 'W 'U 1lfJ ru ~ jJ ii 'U '} ':i fJ 1 fl1 ff 1fl fJ t 'il ~ fJ ii fi ll'vhJ ~ 'J ~'tJ 

~'JJlJ fl1':i ~ fl i'J tfl ~ fl'J iJi''U fllfllfflviflfll ':i 1..£'J 1'tJ 1. 'tJ '(I'tnU ~9i N'l ~ 'Jiiu 'tJ 1iU'lJ tfilJ ~ 'J ~lJ 

'IIfl! ~ l~fJ1nlJ ~F-l~~ ff1lJ 1. ~ \Ii1 J{ \'llfll':i flflflU'U'UUet~vr~lJ 1tfl~ fl'JiJ i''U fl1fllff1. ,rii1h ~ff'Ylnf11'W 

fll'J 1. ,rfl11lJt~lJ~~H~lJ (EER) u9i mh'J1':i ~~llJlfl~ fl'1iJi''UfllfllffV'JlrllJfliJm uilrh~ 1~1. <M'" . 
fh~'J'J llJ 'l:Yh~ 1~ 'Jflglrimm fJ'UlfifJ'Un'UfJiJmw1rh~h~lJ'l 1flfJiJfl~tfl~fl'1iJi''U fl1 fllffff1lJ 1.~ \Ii 
:iJfl~:::1..£':i:::'U'Uvllfl11lJtglJu'Um)fl1fl (Vapor Compression Refrigeration System) 1.lJfll':ivll'JllJ . ., 
'IIfl!:::fi'(l'1':ivl1fl1111t~lJl~mhlJij11iJm'Jt~fl7 (Evaporator) 1m.h (Water Vapor) ~:jfliJ~:IJ1fl! 

., 
fl1111.fflJ 1.m:nfllff~:::tfiflfll'JfI1'Uu'lllJmfJ1.lJUvJlJflflet6fJiJ~ (Fan Coil Unit) ~1fll1 fJflijflfldN11

'" " ,j/ j/ 

lJ1flfllJ IfllJtC)f~ (Condensate Water) UlJtfl'J 1mJlJlflfllJtfllJ~C)f\9l~'Jflci l1'il:::f~fliJciflfJYi'J ~m(llJflfl 

uet:::trlm1et If·hlJ1iJiJ~:IJ1fl!Jlfl fllJtfllJtC)f~ 'il:::ii ~ llJ 1'tJl Yillll lfl~lJ ~'JJlJ~'1lfiflU lJ1fl 11lJiifl ~ 
o : , ~ (61 3J 3Jq tI Q : 

~::: lJ llJ 1f1 fllJtfllJ lGJJ~ff1lJ lJ flet 'U:IJ1 '1 'If1. MlflfliJ 'J::: 1 U'lflJ 1 flU fll'J lJ llJ 1m) lJtfllJtC)f~1iJ n; 'U 1 U 

fl 11 ll!UlJ 1. M n'U UF-l'1flUlJtfllJtGJJU7 t ~fltrllJ fll':i tYilJfl11lJ ffl11 1'J 0 '1lJ flll vl1'J llJ 'II U'J 

1.2 191QiJ"j:::tr<J~'1m<Jlf\'l<J<J1U 
.&l 0 ': SI SlQI tI 

1.2.1 fYfl'illfll'J lJ1lJ1flUlJtfllJ1GJJ~:IJl':i::: 'UlfJfld1lJ':iUlJ '1 ~fl'UUF-l'JflUlJlfllJtGJJm 

1.2.2 fffl'ill~1UiJ'j9iN'l ~iiF-let9ifliJ':i~ iY'Ylnm'Wfll'J '1MfI1111lglJ 'IIU'J!fl~U'1iJi''U fllfllfY 
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, 
1.4 t.I·n~l£l'tf'llnfllvr;h;):;'v\'ru 

1.4.1 	 vhl,riO'l~'lUiJ';j~Vj'l ~iJrHl~tliJ';j:;ili'l~flWml';j1,rfl11lJlg'U'lJ tl'llf1! tl'liJi'm:nmff 

'151~ 	 51 .: 'I 51 "15101 
1.4.2 	 '(1'1111';;(1 t'l111J'U'lJtllJll'W'U~1'U .'Um';jtltlnu'Um:;'Um~'lJ1t1m1lJH)'U t'11.fl1l 


!lM'lfltJ'U 11l'U19ftlfl ~ 


q ! 9J 	 rI 
1.5.3 tJflflU'UUU"~~1l~,n~lIm:;'lJ1fJm1mtl'U'lJtl'lUM'lfltl'Ulfl'U19ftl';j 

1.5.4 	i'lll'(1'fl'U mnh'll'U'lJfl'llf1!fl.:!iJi''Utl1 mff 



..; 
'111111 2 

........ 	 ... 
2.1 	fJtlUnJ'1JVl'Uf)~f)lflU''Ii'J.! 

~ ~ ~ 
mfl1fl'~'U (Moist Air) l1~nmfl1fl'i:W1J'j"'H.I1fl1fl' (Atmospheric Air) l1J\..InlCnH"1J'flrrl1JfI~ . 	 .~ 

n'1.h~nn1JjI·U.lmfl1fl'u,r,:j (Dry Air) u~~'n1l1f1111J~'U~'h (Water Vapor) hW'lW:Y1'U'lJn,:j 

mfl1fl'u,rnh~nn1Jjl1V''Ul~ml'U 78.10 % nnn9$lll\..l 20.95 % m{nn'U 0.92 % 

hw1111:1 ~ll1 i)m~'U f]'9I~'U "l~,:jJ'UlrlnYi1l1'j"wlmfl1fl'i'Ul~'Uti191'fl~1JfI~ ll~Li'f\..l ,jI'hfl111J ~'U 
~ 

'lJtHmfl1fl'~\..I (p) 1l~ij~1l't11t11Jfl111J~'Udnv'lJn'Hnfl1fl'U,r,:j (po) 'j"11Jt11Jfl111J~'Udflt.l'IJn,:j . 
'mh 

~ 

(Pv) U\..lW,:j 

l~v~ Po finfl111J~'U'l'Uri1'U~m~1111f1tJ11JmfJ~'lJn,:jmfl1fl'u,r,:j~ijn~'l\..lnlfl1fl'i\..l 
• 	 'iJ • 'iI 

Pv fif)fl111J~'U'l\..lri1'Unm~1111f1v11JmfJ~'lJn~ 'n1l1i1ijng'l\..lmfl1fl'~\..1 

fl~'j"ltl1\..1'IJn,:jfl111Ji\..l (@) l11J1V~,:j1J1~'lJn~ 'nJl~ijf)~'l\..lmfl1fl'4'U~hmd~l11hv 
1J1~'lJn,:jmfl1fl'u,r~ 

1f1tJ~ Ro = 0.287 kJ I kg.K U~~ R. = 0.461 kJ I kg.K 

@ = 0.622 p. = 0.622 p. 
Po 	 P -Pv 

~ 	 ~ ~ 

fl1111~'Uff1Jl~'VI; (¢) l1111V~~flmlri1'U'lJfH1J1~'f)1l11\..1mfl1fl'~n1J1i:l 'mh1;l,:j"l~ '1\..1 

¢ = m ¥ =PvV I R.T 
mg PgVIR.T 

2.1 

2.2 

2.3 

2.4 
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~ ~ 

ll~li1tJ i~11fl11lJ~tJ ifm~'\'1 £fithni'm 1,htJ 'UtHfl11lJ~tJ i ~'U ~~ i ml 1'1 U~1f11f1~ ~ 
" t, , 

fl11lJ~tJ i~'lJ~~imh'ltJmmf1t)lJ~1Vim.u'Hflih~[J1ntJ ,rtJm~. '" 

(j)p 
¢ = 2.5 

(0.622 + (j))Pg 

0.622 0.622Pv
HfI~ (j) = = 2.6 

P -¢Pg P -Pv 

" , iI , 

fJW'H1Jij'j!fI'll1t11~ (rdp) 'HlJlfJU~fJW'H1Jij.yrl~'ll1'ltJmmf111lJfl1'lJH'I1tJ ii~1'IWl1l1f1 

l1J~ 2.1 ~1f1f1'm1~1~lJ~tJ ('j!fI 1) mmf1~tJfJf1Yh'hr!~tJMmfJt~fl11lJ~tJfl~~~tJm~vt~u~ 
'j!fI 2 c;~1t1tJfI'm1~~imrl'ltJmmf1!~lJfl11m'l1U'\'W~ fJW'H1Jij'U~~imIl~'j!fI 2 fi~~fJW'H1Jij 

Tdn = Tsat 1(1)]' 
r '!;;; .' 

~ . 
'H lJlfJU~fJW 'H 1J ij'U~~ mmf1<jftJ Yi fl'llJl'I 0111 i ~ 'illf1 

2.7 

2.8 
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2.9 

" t1T11 1'1JlJ 'Hl'U v~Lvih 

m w = (ni \' 2 mv \ ) 

m w = rna (W 2 - WI ) 

niah\ +mwhh = mah 2 


niah\ +ma(W2 WJYz/, = mah2 


hI + (m2 -w\Yz/
2 

= h2 


(C poT\ + wJh gl )+ (W 2 - W) Yzh = (C poT2 + w2hg, ) 


2.10 

" .
e.lW'I1fJjJm~mh~liJtJfl frWb) l1lJ1U~~ 'I1lJltJ~~~W'I1fJjJ'Uv-:Jmfllff~'l.,I'ViffllJl'Hrl~ L~ 

~lmYlv{1lJjJt\PIv{~iith~~lJV~ (Sling Psychrometer) 1~tJ~1'1l~w'I1fJiJBlJ~1uvt~m!1J~flUll~ 
. " 

e.lw '11 fJjJm~tlh:;aiJtJfl~~iifllLllrvho'U H~"h'l1 l'1J Vif111lJ~'U1J:l:l Ulfllfffll~W '11 fJjJ'I1'1ffv'l'il~iifll 

1~ull:l ~lJlW'1fl~lfltJ'IO'U 

" tV'UYlllliJ'UV~ mfllff~'U fti) flVrm:l 1lJ:l~'I1'h:UV'UYI111iJ'UV~VlfllffU,r'1Ull:tV'U Y1111iJ 

" 'Uv~Lm.h 

2.11 

l~u~ ha = C paT = 1.0035T 


hv = hg@aY; +CpsT = 2501.3 + 1.88T 
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2.12 h = I.0035T + w(2501 .3 + I.88T) 

" 
'U fl f1 ~ 1 f1 f11 ';j '111 fl W 'ff lJ U~ '\J fl \l fl1 f11 ff~ 'U ;{ \l f1 ri 11 iJ\l 'ff llJ 1 ';j tl '111 1~ ~ 1 f1 II f-l 'U fl iJ 

q ~ 

191lmllJ~~f1 (Psychrometric 

;{\lll'fffl\li 'U';i1J~ 2.2 
~ 

,1 
I 

, a 
i-­

,2 
o , '­

Q' 

, C 
i U 

I "':@, 
C, s:::'JI-e dry bulb temperat,Jf':: - "(: 

')J "" ')JtJ'I1lJ1t1m'\J 1 ll'fffl\ll'ff'UflW'I1fllJm:::l l:::U'I1\l 
q .. 

')J "" tJ iJ'I1lJ1m~'\J 2 ll'fffl\ll'ff'UflW'I1fllJm:::l l:::l tlf1 
q .. 

3! tJoC:t. 0 
'I1lJ1m~'\J 3 U'fffl\ll'ff'U ';jlJ1~';j~ll'Yn::: 

3! ~, a " 
'I1lJ1m~'\J 4 ll'fffl\ll 'ff'U fl~';j1'ff1'Um1lJ'lf'U 

3! a~QlrI " 
'I1lJ1m~'\J 5 II'fffl\ll'ff'U fl11lJ'lf'U 'fflJ'YfVlli 

'I1lJ1m~'\J 6 U'fffl\lffmmfl'U'vn~iJ 

"" tJ ')J'I1lJ1m~'\J 7 U'fffl\l'ff!f1~flW'I1fllJm:::l l:::!l'lH 
q .. 

.... ..." 
'I1lJ1m~'\J 8 1l'fffl\l'ffm~fl~';j1'ff1'Um1lJ'lf'U 

aQlQlr/" 
'I1lJ1m~'\J 9 1l'fffl\l'ffm~m1lJ'lf'U'fflJ'YfVlli 
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2.2 	fl':i::::1.lltlm':itJ~'UOlmft 

n'S:::: 'U 1'W nn tJ i'1.l en mff l~'W m'Sfl1 'U fllJ"(;l ill1:::: 'IJ m til m ffl M'l 'H m::::"(;llJ i1'U"(;l illl't• 
IPil~ '1 \9IllJ~tl~ fI1 'S 1\91 rJ ff 1lJ1Hill,j~'th ::::lil 'V1'IJtl~m:::: 'U 1'1.Jnl'S tJ i''U tllfl1ff1~~~il" 

1. m::::1.l1'WfI1'S 1-2 l~'Wm::::'U1'UfI1'S1M'fI1llJftl'U 

2. m::::'U1'WfI1'S 1-2' t~'Wm::::'U1'UfI1nllf11llJlg'U 
• >I 

3. m::::'U1'UfI1'S 1-3 l~'\.Jf)'.i::::'U1'UfI1'Sl~lJ'fnllJ~'U 
" 4. m::::'U1'UfI1'S 1-3' l~'Um::::'U1'UfI1'S~\9Ifl1llJ~'U 

, 	 " ~ lil iI Vii"'" ".5. m::::'U1'Wnn 1-4 I 'Um::::'U1'UfI1'S 'I1f11llJ'Stl'U'fi'StllJ\9I1rJfI1'.ill'UJfl11lJ"l$'U 

~ 0 d iI iI .:6. m::::'U1'UfI1'S 1-4' 1 'Wm::::'U1'U'V11f11llJlrJ'Wl't'StllJ\9I1f1f11'Sll\9lfl1llJ"l$'W 

/ 

/ 

/ 

nn~ 'illHU In 'S::::'U1'WlPil~'1 'IJ tl~fI1'StJi''Utllfl1ff'il::::~ 'lll'SW ll~'UU 'U'U m::::'U1'W fI1'S ffil n:::: 

" fI~~1-fI1'S 'm'fI~~1 ~~U'\.J'inflntltl'4i'f111lJ1~ffnH~::::ntltl'4i'f111l'tn~~1'W 'll:t: 1~ 

L:m a,i 	 = L:m a.e 

L:mw,i = L:mw,e 	 2.14 
". 

'HHI 

2.15 

2.13 

2.16 
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.. 
2.3 f)1:::1JlUm1nU'nUufh."rt1tl"'~"UJm1DYlftll"';U 

.w~1'jWl'il1f1~11~ 2.4 UCl~~t1~ 2.5 f1'j:::'U1Ufll'j~.:Jmil1 'iI::al1'lM'mfllff1i'QW'HlJiJ 

f1'j~a111:::H M'.:JCI~CI.:J trdb 2 <Tdb I) UCl~fl~'jlrl1Ufl11lJ~UCl~CI.:J~"'m (CO 2 < COl) ,rufitl'il~1i . ~ ~ 

fll 'j !11~ tJUU11 CI.:Jn.:J11~lJ1w fl'"nlJfmJ fflJ ~ln11~lJ1Wfl11lJ~tlUU~.:J ('QW 'H lJiJUCl ~fll1lJ tilu CI~CI.:J) 
'JI .. .9 "1 III ... "...3 '" '" III ..,'ill f1 f1 tI '\I fl '¥1 'H U .:J '\I tl.:J! '¥1 tl 'j lJ ~ WW llJ f1 t'I' (;11'H 'j 'U f1 'j ~ 'lJ 1U f11 'j t'I' fill ~ ft.:J ~ 1-f11 'j ~ 'H CI ft.:J ~ 1 

~ 

(f1'j~'lJ1U fll'j SSSF) ~.:J'\!U'il~'~ 

Qs = m,,cp trI - T2) = ma (h a - hJ 

Q/ = ma(col -C02 Yz @OT == ma(hJ -ha)
g 

refrige~G'it 

0)1 

. , 
; ~ 
, i 
, i 

'I 

2.17 
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2.4 1{J.ofl"lfll'nilfll1'J,lUjU (The Refrigeration Cycle) 


1D rOm flU 'Vilf1111HglJU1J1J flllfl~ lV't1H~~ lJfI~lt~lJ 1DrOm flU 'Vilf1111Hg lJ ~ 1~i'1J 


" <I '" • '" AI <IflVlJl~lJL9fVl (condenser) 11mC'l~mllJ~lJ (expansIOn valve) m'l~V11uf.)tlt\oHJl (evaporator) 

e'<;)onsion 
valve 

T 


L ___________________________ S~~ 

, 

ffTrti'1J fll'J'flHl'U 'II V~1{)rOm f11n11f111111glJ U1J1J fll161f1 1V't11~~~ lJfI~ tllJ 'illflLY1'J 'Vi 1 

fl111It~lJ~LYm1~ 1 (1f.)~lJ~1) \lm;~~1~1'UfIV1I1'Wl LYt9ff.)l~1tJm~1J1lJ fll'J lVt9flJ 't1'J vl1fl 

'illJ m~..t~i:iLYm'Wt~lJ1f.)~VlJtJ1~~~~LYfI11~ 2 'illmrlJLY1'J'Vilf111lJtglJ~LYfI11Z 2 'il~1l'/ C'I~l'Ut.,hti.. 
cI, 'jI ~ ~ Q.I' d fj/

flVlJt"lJl9fVlfl11JU 'UlJ (flltJfI 11lJ'Jf.)'Uf)Vfl ) tlJ 'U'IIV~m~1VlJIfI1't1 LYfll1~ 3 ~1tJm~1J1lJ f111 
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ij';mJtn'it~'f}!'i~t'YteJ~1 (i'1Jfl11lJ~'f}UL<U'1) m\lm~ui'f}glJ~1~1Vm~1J1Ufl11fl11lJ~Ufl-:J~ri'f}U'il: 

i'Yt ftLoUl~fl'f}lJl'WHHG)f'f}!~ 'f} i 11 ffl'Yti'1Jfll'ifllU1W1t] ~mfllnl1fl11lJL~UU1J1Jfll'iD~ i 'f} 

"hUlJ1mjfl'il~iJVlJ'~mn.,lfll'W P - h 'II'f}-:Jffl'i';lfll1lJL~UiUfl1'ifhU1W td'f}-:J'illflijfnllJff~~1fl 

h 

'illflfltl<U''f}~'Ytd-:J'II'f}-:JtVl'f}nlJ i~lniJflffdl'Yt i'1Jfl1'j';H1U'II'f}-:J~11mW~H '1 'II'f}-:J1t]~m 
fll'j'; lfl11lJLgU U 1J1Jfl11 D~ i 'f}Vll.:j~~lJfl~ ffl'Yt11Jm ~'IJ1U flU fffl11~fl.:j~1-fl11 i 'Yt1:lfl.:j~1 

(m~1J1'U fll'j SSSF) ~ 'ilUWlfl1'j 111~ V'ULL111:l.:j'Wn-:J-:J1U 'ilftt1LLft~'Wn-:J-:J1Ufffl6ijfil,r'f}VlJ1mrl 'f} 

rYi V1Jt11J11~1I1Wfl11lJ ~'f)U lLft~.:jl'U1'U1t] ~fl'j 1~V~ 'ilUWlL~'U'W n-:J-:Jl U9l 'f}'YY'U1 VlJ11:l (kJlkg) .. 
~,n:r'U'il~'~ 

q H = h2 - h 3 2.19 

fl1::1JlUfll'l 3.... lrJ'Um::1J1Ufl1'j'llmv,j1LL1J1Jl'f)UVllftilfl.:j~ (11rl'1ft~fl111l~'U) 

2.20 
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2.21 

ffl'l1 i'11 ffll tJ 'J:::; fi'YI tffll'J 'J il 'W:::: 'tI V~-1U ~0 'J m 'j l11fll 11ll~'W U1111 m 'J i5fl 1V'YIl ~ t;/flll fl~ 

ffl1l1'J ilm'~'lJl0t'l'llm'J 

2.22 

., . . 
'Wvml1oi1i'W'YI1~tJ~'l1'~m'Ji,* liquid to suction heat exchanger l'fjvUt1mtJ~lJ'W . 

fjJ " .ctd Q QI I 

fll11l'JV'W'J:::;1111~'YIV'tlV~mt11 (high pressure) 'YIllt;/Wl1.Qlll:l~011'Y1V~fl (low pressure) 

~ijt;/Wl1.Qfi~l 'il:::;ij~t1yh 'hrrm'tlv~m'Jlilfll11l1~'W (Refrigeration Effect) 'tIV~-1U,rf1'j I:l~~'W 

ffll1 i'11 fflltJ 'J:::; fi'YI tffll'J 'J il'W:::: 'tI V~ -1U,rf1'j 0 n l11 fll11l1~'W U11 11 on i5fl 1v 'YI HtJ U'l1'~ 
ffl1l1'Jil111 L~'ill0ffllm'J 

2.23 
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. . 

4 I) cc:S Q.I .... I Q Q .... 1 Q ~ ~ " cs 

2.5 '\I'U1Vl'\lfl~Atl1e~'t11tlllUAtI'U UUlJ 1:: U't1 fi aU1'Ul'U:: Ut'l::lJ1:: U't1fiill'fUl11, 'I1tl11UAtI'U 

2.5.1 'lJ'Ul~'lJtl.:j!fl~tl'nhfl1111!gtl (Capacity of Refrigeration) 

<;V C'j .d' 

1 fltlfl1111!fJ'Ullfl1 
.a 

12,000 BtuIhr 'I1'itl 3.5167 kW 
• 

'I11J1tlfl111111 
... oj 

'fI'Ufl1111W'U 

~ oj ,J~!II '" '}I ~.I'~!II'1 : oj ...
!1J'U fl1111!fJtl'VI l ~~lflf11'iU'I'tlfl1111HI'U llJ ,"If, 'Uf11'i'l1€ltlll€l::fllfJtllU'lJ.:j'l1 'U fl 

.­
2.5.2 ffllth~ff'VIn"'lln'ifl'U~(Coefficieient of Perfonnance) 

fflltJ'i~ff'VIt{l'm'ifltl~!~'Ufh~t~u{l'~·nh~ff'VInl1TW'lJtl·unnilfl1111tgtl 

2.5.3 tJ'l::ff'VInm'Wf11'lt-H'ml11!gtl (Energy Efficiency ratio) 

A~tlfhu{l''fI.:jtl'fl'll ff1tltJn:ff'VIn m 'Wfll'i t ~'Wtl.:j.:jl'U'lJ tJ.:j !fl~tWnlfl1111 IgtlU€lZ 

!fl~t).:j tJi'Ut)lfllff !~m tJl f1'lHVitlUfl1111iftlltJtit).:j t 'Uf11'l t ~'Wtl.:j,:jl'U 'lJ t).:j !fl~t).:j'l'ilfl1111Lgtl um: 

Afl ~ t),:j tJ i'u t)1 fll ff iJ 11 ~11tl t tl tJ na'VIff' 'Vw 1 ~ f1fJ'U V'VI 'fI (l't) U f-li;fl fiWct1f,J 'fI (l' 1 '11 fl 'j'j 11 (ff'VI.) 

OQJ' 4Q1 tI .ct..a-QI
{l'TWfl1l1'f\';i!ltl f-I€l'fll1WevJf,J'fI{l'l'11fl'j'lll ((l'1It).) fl'jZ'VI'j'J.:jf,J'fI{l'l'H fl'j'l II llf11Hl'fl{l't)UL'W t)'i U'l t).:j 

1J1'f\';i!ltl'lJt).:j'fl~tl.:j'l'ilfl1111LgtlU€l~Lfl~t).:jtJi'umf11ff 1Ilflfh EER ijmj1m~tl 1iVi~/i1111.:j. 

l~f1uti.:j'l~~'IJf11'lt~'Wtl,:j,:jl'Ut)t)m~tl1'f1~ (ttl'l1li1f1tl.:jflQl:l) 'I1lt) 1'f1~/1'f1~ (ttl'l1li1tl SI) 

,V 
QJ tJ - Q1::R'U 19:UflJiill'ft tll EER AlnlalY1vi/Vl'U19:RU 

, 
.c:t.c:t .... 1 .....•(me1) ('U't1~1I'lf1 U~.lYlYl) .• ;;::: 6.6 :::; 1.821 'fIl 

fit) t~ ;;::: 7.6 :::; 1.582 

tJl'Uflfll,:j ;;::: 8.6 :::; 1.403 
.,. 

;;::: 9.6 :::; 1.254 ~ 

.,. 
;;::: 10.6 :::; 1.13'fIlIlfl5 

2.24 
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" nT'j ~lU'IJnfltJ'IJ&fl'IJ&C]ftJ{~1:JJ11iflln~1J1tlfrn:JJ!tJ'lJm:JJTHluij.:n:mn'lI 3 U1J1J ~.;Ji1 

1. nT:i'J~1J1tJfl11:JJ!tJ'lJ1I1tJtJ1fllff (Air Cooled Condenser) 
'JJ SI 0 " 

2. flln~1J1tJfl11mtJ'lJfl1tJ'lJ1 (Water Cooled Condenser) 
SI 'JJ : 	 • 

2. nl'n~1J1tJfl11:JJn:I'lJfl1tJ'j.J1U'C1~mfllff (Evaporative Condenser) 

<I 
2.7 	fll'l::'UMfl0'UtYl'U1CU0'l (Condenser Load) 

". " 
fll'J ~'tI'eHfl tJ'IJlfl'IJ1C]ftJ{ d~l'IJfi1fl11:JJ!tJ'IJ 'J 1:JJ11.;J 'I1:JJflYi m 'J Vl1fl11 :JJ,g'IJ1IIi'1J~.;JU~~H)mn n 

'JI r' I 

il'IJ l'! flfl11:JJ ~'IJ ~'IJ m~11.:JU.:J~1.:JYimm1l1 nfltJ:JJl'Y'I'J fflC]ftJ { 1lIurl .fl1 'J::'J 1:JJ Yilf1fl ~1 n.fl1'J: ~1nOl'J . 	 , " o.c!t 	 0 ~.o::::t.Q .::9 q' 0 

'YI1.:J 1'IJ 'tIV.:J1m tJ n:::1'11 lJ fll'J:: 'lnnfll'J'VIH1'IJ'tI tJ .:JfltJ:JJ 1'Y'1'J fflC]ftJ'J All'!:: fll'J ::YUnfl 'tI'IJ l'IJ 'VI tJ ff1'J 'VI 1 

fl11:JJ1~'lJ1l1'IJ~fl (Suction Line) 

o '" ., SI:,\
ff1 '11 'J 1J fl tJ:JJ 1'Y'1 'J ff1C]fij 'J 111J1Jl1:JJlufl 

fll'J:::'tIij.:JfltJ'lJlfl'IJll:)jtJ{ = 'tI'j.JWI'tlV~!fl~V.aVl1m1:JJ!g'IJ [iiYi~/i11:JJ~] 

+ (BHP x 2545) [iiYi~/~11:JJ.:J] 	 2.25 

o '" ., v:'\
ffTI1 'J 1JflV:JJ1'Y'1 'J fflC]ftJ'J U1J1J'I1:JJufl• 

fll'J~'tIV~flV'lJlfl'IJll:)jij{ == 'tI'j.J1fl'tlij.:Jlfl~ij.:JVl1m1:JJlg'IJ [iiYi~/i11:JJ.:J] 

+ (kW x 3413)[iiYitJI~11:JJ.:J] 	 2.26 
'U 

2.8 fll1'J.Jf.fl'J.Jl'lul'Ufll'l1hnu'U0.;Jfl0U1YlU1CUVi (Condenser Capacity) 
o 	 rI jJcv;f

fll'J 'I11fl11:JJ ff1:JJ1'J tlL'lJfll'J'VI1.:J1'IJ'tItJ~fl V'lJlfl'IJ1I:)jtJ'J 	 m:JJ1'Jtl'l111flfl~'IJ 

Q UAllT 	 2.27 

" , 
"I "'''' 	 'JJ 2A = 'Y'I'IJ'VIl'IJfll'J'J~1J1eJm1mV'IJ (ft) 

tJ.T = rl'C1~l~'tIV~~W'l1fJiJ tF) 

f,V ~ q 0 	 rle!l J f QI" I " 

fl.:J'IJ'lJfl11:JJff1:JJ1'J tl L'lJfll'J 'YI1.:J1'IJ'tIij.:JfltJ'lJlfl'IJ1I:)jV'J 1l~'tI'lJijtJn1Jmfl11:JJU~ n~N 'J :::'1111 ~ 
'U 
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" 
'ffl11l'HI111i~~~ij 

m=~ 2.28 
c.llT 

, ~d 

n 111 'U ~."J~ll1W m mffii ~l'Ufl t1'U I~'UL9Wfi~ 1.,1 ~f1'U lffn~ V'l ~t1'U lii (CFM) 11"::::fI tI 'U I~ 'U 19l't11 'Y1 

" " .1~'U1tlfl1111~t1 'U 1~ tl1..w111'il~nl11U~tJ~ll1WthVl~l'U fltI'U L~U L9l't1frrJ'U um'1'fI t1'U ~m-llii (GPM) 

CFM =-=-- 2.29 
1.0S11T 

a Q,I 'jI IJ) 0 " 
'ffl111'Uf1111~'Ultlml111t1U~1tlUl 

cGPM = Q 2.30 
50011T 

2.10 1ifln''ti\h'!~Atl~AllU~ 

1~mjl1'li'U~Hlillll'U~ (Finite Element Method) lil'U1~m'H;~~1L~'lJI~t1111ThmmHW 

1~tl'lh~ll1w'IJtI~~1mh~11ifTh 1"lf'U fl1111~'U fl11111~1 ~Wl1tJiJ L~U~'U l~tlVilm'mti~nm.lw:::: 

". "1 , 


j 'l.1'h~ 'lJtI~iJru111t1t1mll'U;r'U"h'UVtltl iil~ tlw:h (Elements) U~~1'U u~~::;'U ff1'UVtltJ'il::I.tftllln'U ii 

.. u 

'il~~m~tlf1':h (Nodes) cb,ull'U~lUl1tl~~t11~t1~f1Tl111fhrnWiHW1~tI'l.11~1l1W,r'UltI~ l~tI'fflll1HI• 

" "" 
'ff~'l.1Ii1'U'1i'UV'ltl'U~l.:J "l ,~ 7 '1i'UV'ltl'U~.:Jil 

Y 0 'jI 1 0 ~ ~ tI. 
1. 'ffjHU'U'U'ill~t1.:J'lJtI~j~'U'UU~1U'U~n'U'U'ill~t1~I1J'U ltI~Lll'UV'ltltltl "l 

tI1'ilijnm:lW~U~~'IJ'Ul~~~l.:Jn'U1'l.1 

http:l~tlVilm'mti~nm.lw
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y 

x 

2. tiltlf)~'lfl'i'Uf11~,h~1J1WfIlt!'h.JLtliinJ'Uvl (Shape Function) l~tI~U~Clt~~~~HI~ij 

~'1n'i'U~i..fl'Uf11nh~lJ1Wth~1mhvh'l '1 ~iiTl11lJfflJ';'U11n'Unn~u~Cl~~~~tl l~tltimJw~f11~ 

mt 'il1V'\Jtl'l~1Lliffl11J 'ULtl iitlJ'Uvlff1lJ 1~ m~tI'U tl~'l 'U 1'11'\Jtl'l~'1n'i'U f) 1~ '11~ ~lJ1W fIlV1'U miitlJ'Uvl . " 
LtCl~~1u'11~fi~~~tll~viil'11U'U'U~'1ij 

N; (x ,y ,z) , i == 1,2,3,4 Lll'U~'1n'i'Uf)1~'11~~1J1WfIltl'l'UmiiLlJ'Uvl 
" l1~6ff1lJ1'.i m~ tI'U 'l'U'.i'11LlJ"~f)~1~~'1ij

'" 
¢l 

¢(x,y,z)=LN I N2 N 3 N 4 J ¢2 
¢3 

¢4 

2.32 
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v 

x 

ltl~ 2.11 Hff~~LtlilnJl.J~~ll1~fliJ~tI'j~m)1J~"m 4 ~~~fJ l~flijfi'mtl'jfJd~~~~fJ 

3. 	 ffrl~ffiJm'j'IJfJ~lfJilliJl.J~ (Element Equations) ~~fJ~mnnl1Jfh~fJ1J 1~flijltl!l1J1J 
" '" '" ffiJm'j~.:jl.J 

4 .Q tI A d'd..l , Q,I 	 !
flfJlfJ"liJl.J~liJ~mC)f'YI'IJl.JfJml1J'trl.J~'IJfJ~ilru111l.Jl.J (Element Matrix) .. 

Q 

" 
flfJl1m~fJf'IJfJ~fi1utl'j1~rfh~~~~fJ (Vector of Nodal Unknowns) 

... "1";'flfJl1m~fJ';j'IJfJ~ l1"~'Yum~fJ (Vector of Nodal Loads) • 
I 	 I , 'JI 

ffl1111J lfJilliJl.J ~ffll1~ fliJ Vitl'j~nfJ1J~1fl 4 ll~~fJ ffiJm'j 'IJfJ~Ltlil!lJl.J ~ll~ij 'jtll!1J1J~~U. 	 .. 

kll kl2 k 13 kl4 

k21 k22 k23 k24 

k31 k32 k 33 k 34 

k 41 k 42 k 43 k44 

<PI II 
<P2 = 
<P3 

<P4 

," 	 " 
4. Li1fJHlnm'j Ll fl~fi1'IJfJ~<il.Jri1l.JVfJflll.JU1J1J~1"fJ~ lIZ '~'lJl.Jll.J 11~fJfi~mfif)1J';j ~1J1J 

" 
Ltfil.J'j1iJlmY X - Y (Global Coordinate System) ·U~\lZfi~LOfl~'tI~1111tl~1~'lJfJ~<il.Jri1l.Jehw 

", , 
11~fJfhlfln111Z1J1JUnl.JVfJfl ~ -11 (Local Coordinate System) ~~,rl.JL~fJ"~fl1111~~(nn'l.J 

iI ," I 	 I " 

n1';ifll.Jfltm~ (Integrate) 1Jl.JYll.JVi'IJfJ~~l.Jri1l.JlimJVilofl~lt1mll.J~n~ X - Y ~fJ~LtI~fll.J;l.J 

t11l.JVfJfl~LOtJ~ lt1111h1Ud' l.Jltl~ll1~fliJ~1PJ1ffll.J~n~ ~ 11 1~flijL'lflH1~nil.J (Shape Function) 

" '" '" fI~'\,l 

2.33 

2.34 
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N1 = l(1 - ~Xl 1])
4 

N2 = 1 (1 + ~Xl -1])
4 2.35 
1 

N3 = - (1 + ~Xl + 1])
4 

N4 = 1 (1 ~X1 + 1])
4 

2.36 

4 

y 

3 

x 
y 

= x(~,l) 
= y(~,l) 

x = x(l,1]) 
y = y(l,1]) 

x 
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n 
n = 1 

(-1.1) 4 3 (1.1) 

c = 1 

(-1,-1) 1 2 (1,-1) 

.c!i d ~ ~,J" " ~ lIJ .d y
UJVYl1l 'UtHfflJfl111 '}f~V'4v.'U 1iYlH fll'U fll1m V'U Ul'l~l~ V'U t'11'11 tl'U I'll 'fi Y1t'H lJ l~ fflJU l'I 1 

31 ~A.I~ <f "" ~ 'JIl !':1 <f... 'JI • 'JI
11lffllJl1f:'lff1l~fflJfl11 m L'U'fimmlJ'U'fi 1"" ""~~\lh'~fl'lf'Utm.t'fiflflH (Residual FunctIon) R ""':ttl 

y y y 

~~n'~'U'lh'H'lrfl (Weighting Function) N U~lnlfl116'Uihm'fi'fil'ltl""n~ l""UJ'U (Domain) ~lfl,r'U 

nl'H'U""fll'l~'~i..r1jfi1t'vhn'Ui!f'U6 ,r'U~fiv 

i,,(k ~~} dQ + i,,(k ~~} dQ -i,,(PfC.,¢U !} dQ 

- i,,(PfC.,¢V : } dQ - i"(PfC,,o-!} dQ + 1,., (q ")N dQ = 0 

2.40 

2.37 

2.39 
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... 
'JII'H) 

2.41 

, ." 
mU;"1TW fJ~~~tl1n'W1~ntl fJl!vr'W1r'tlfJ~A(l~Wn1J!'rlfJlJ.y;fffJ.:J'lJfJ~fflJf11'j.y; 2.39 ~~tr'W ~~1~ 

oN oT
+-- 2.42 

ayay 
... 

'JII'j fJ 

2.43 

. . 
A Q1U'rl'WfflJf11'J'rl 2.41 U(l~ 2.43 (l.:J 'WfflJf11'J'rl 2.39 

. , " 
'ill m'rl fJ1JUm'tlfJ~fflJf11'j.y; 2.44 ffl1Jl'Jm'll~tI'Wt'rI'W fl'W Y1 ni'(l~l1J~'W;'b 1f1t11~'rlq'tJ ~'IJ fJ~ 

2.46 



20 

2.47 

fl1t1'1\.m)nnJ'W~ (Element Interpolation Functions) Uf1~fhf2W'\1.IJij~~~~fl (Nodal Temperature) 

T(x ,Y.t) = LN(x ,y )J{rV)} 2.48 
(lxm) (mxl) 

LN(x ,y )J 
{r V)} 

" rl1'Wfilf111lJi'W'\lfl,:jf)l'H1'j~\)ltJf2W'\1.IJm'WVlff'Yll,:j X Uf1~V1ff'Yll,:j y tYllJl'j(U~tI'W l~~~ij 

aT = laN J{r V)} aT = l~ J{r V)} 2.49 
ax ax ~XI) ay ay (nu 1) 

(lxm) (lxm) 

" ,
~~U'W 'ill0tYlJf)l'j-Yj 2.47 \)~0f11t1lJ1l~'\.J 

J(r)hT a (~klr- J(e)h (~I\h~~dftl)-1(e)[{:}k l:H:}kl:J] 
(mx 1) (lxm ) (mx 1) (lxm ) 

dO In- 1"PI C ,,;u (~,\l: JdO (n- 1"PI C ,,¢v (~,\l: JdO (t /1 
0-) 0-) 

- 1(e) PIc pI a {N} IN IdO {aT }+ r(t) q m{N} dO = 0 2.50 
(mx 1) ltxmi at .b (mx I) 

mx I 
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J , , tt 

'OlflfflJfl1'J-n 2.49 ffl'Hf1Jm~llJlJ"li.l~m~VlJ~llJhinh ffllJl'Jm:UVlJ llJli.lllJ~7flC)f1~~'lij 

= [B (X ,y)] {r (t )} 2.51 

" , t f 

~'l,rlJ 1)jtll'J1Ul1lJfflJfl1'J-n 2.51 (I'lllJfflJfl1'J-n 2.50 'O::l~'h 

l(<) hTa /~1\ar - l(d h(t'/) w::iar (! !)- 1(<) (~K k (~JdO (! !) 
-l(.jPfCpf~ {N}Lu V J[BldO {r}-l(')Pfcpfa {N}IN IdO{aT}

(mx I) (Ix 2) (2xm1 (mx I) (mx I) (ixm) at 
(mx I) 

2.52 

2.53 

[c ] trJlJllJ~7flcdfl11lJ~mllJftllJ (Capacitance Matrix) 

= l(d Pf Cpf a{N}lN Jio 2.54 

[Kc ] lrJlJllJ~7flcdfl1':nhfl11lJftllJ (Conduction Matrix) 

= 1(<) [B rk [B }io 2.55 

[Kh] lrJlJllJ~7flcdfl1'J'WlmllJftllJ (Convection Matrix) 

= l(.,h{NlNJir 2.56 

[Jr.] L't1lJllJ~7flcdfl1'J'Wlf111lJftllJti1tl'l'illflfl1'j l'H{I'\Itl'l'IJ tl'l1'H{l1 

= 1(.) PfC pf~{Nlu v lB}io 2.57 

{r} lrh...lnm~tll'IJM~W'H\!iJ~''fI~6 (Vector of Nodal Temperature) 
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In J :it 1 .. 'j/,J '" :fUQ 	 ~lJ'U 11€'1f1nm~01mlll'H)'IJ'YIH'WI'U'lJHN (Heat Generation Load Vector) 

= l(.)q"'{N}dn 	 2.58 

[Qh] 	~~'IJ 111€'1f1nm~fl1fll1Vnfrm.J~0'IJ (Convection Load Vector) 

= J(t}hTa {N}dr 2.59 

. 	 .. 
1 'lJfll1 tll'IJ 1tU'HlLO~!lI'IJ~~ll~;f1eff !'WO€'lfi tnlll Q·:n.1lf11'IJ ,j'IJ~ O'IJ fll1 I'll'u 1tU'U'IJ !O~tlJ'IJ ~ 

, 	 •• 'JI , , 1 

'Vi ijl11 fft'H nUll ~1'IJ ~hh'Vi1 ~,nr'IJ I'J l~o~Yll fll1 L11n fJ'IJ t~'IJ!o~!lI 'IJ ~l11 fft'H nUll ~€'I'~ l'ff! ffmio 'IJ 
" 

1fI tJf111 €'I'lI'lJ ~~f1fl tU~ f11'J f11~ 'OltJ'UO~~tUl1.QiJ'U'U tO~lll'IJ~ ~~ll 

= LN (~, T})J {r }
(1;<4) 	 (4;<1) 

ri1'IJfl11ll<if''IJ'U0~fll'Jf1'J~'OltJ~Wl1.Qm 'lJiiff'Yll.:J ~ !m~iiff'Vll.:J T} ~o~11'J ~~f1~',* 
.. 

f1tl\lf11~ (Chain Rule) 1~uijl11U'1J'1J~~ll 

aT aT ax aT 8y
-=--+-­
a~ ax a~ 8y a~ 

aT aT ax aT 8y
-=--+-­aT} ax aT} 8y aT} 

.. 	 " 
'Olf1€'1'llfll'J'Vi 2.61 H€'I~ffllfll'J'Vi 2.62 €'I'l1l110!;itJ'IJ 1'lJ111~1I~;f1Cl11~~.:Jll 

aT 
-
a~ 
aT 
aT} 

... 
111ft 

aT 
-
a; 
aT 
aT} 

... 

= 

= 

a~ a~ a;
& 	 0/1 rl = ax 8y aT 
aT} aT}J 8y 

(2;< 2) (2;< I) 

4 	 aN.i>i 	aN, 2:>1 ad
1=1 a~ 1=1± 	aNi ± aNIX·- y­
1=1 'aT} 1=1 I aT} 

(2x 2) 

..lf1tJ~ u] fHUlIfI'Jf1Cl1tJl fl'U (Jacobian Matrix) 

(2x 2 aT )} aT 
- 21 22 ­
8y (2x 2) 8y 
(2x I) 	 (2,r 1 ) 

"' 	 1 ... 

Ubi: 1= [~" j 12] 1:1 

2.61 

2.62 

2I~1
>63 

(2x I) 

2.64 

2.60 

http:ri1'IJfl11ll<if''IJ'U0~fll'Jf1'J~'OltJ~Wl1.Qm
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2.65 

" . 
~~t!\Hl1fl'1:YlJfHl.yj 2.64 '1:Ylm'.itH~V'U l~d~J'U 

1= [j" -j,,]
Ij I - j 21 jll 

(2.< 2)l~)
(2x t) 

= [B (;, r;)] {r V)} 
2x4 4x I 

" . 

aT 
a;
aT 
ar; 

(2.< I) 

aNI aN3 aN~!,2 _4 

a; a; a; a; 
aNI aN 2 aN3 aN4 

ar; ar; ar; ar; 
(2x 4) 

TI 

T2 

T3 

T4 
(4x I) 

~~UmlJ~l flcH [B (;, r;)] .yjU'1:Y~~fl11lJffm~'U,r'.i~w:h~fl11lJ~'U'm}~fJru'l1lJiJi 'UiiffYl1~ 
Q,I 4.d. r I d..:!t 

; U€l~iifl'l'l1~ "fl'lJfJru'l1lJlJ'YI'~~U~l~'1 flflU 

aN2 aN) 
a; a;1 - 12 ][j22 j[B(;,r;)] = aN2 aN3Ij I - j 21 j II 

(2x 2) ar; ar; 
(2.4) 

d d !'It 11],.111] '" '" '" '" "'''' "" QI 1 '" U€l~~lfl'1:YlJfl1'.i'YI 2.53 9HAlJ'U m !'U~AU€lAlJ'U~AlJ~'.ifl9l !'U'Vifl~ x - y ~lJ'I1€l~~lfl 

AtI~lJ'UmA~'UVin~ ; - r; U~1 '1:Ylm'.itH~lJ'U l~~~if 

2.68 

2.69 

2.70 

2.66 

2.67 

http:t!\Hl1fl'1:YlJfHl.yj
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2.71 

2.72 

2.73 

2.74 

d Gt91 ~.Q rI tI 
'illflff1Jf)1"'Vl 2.69 - 2.74 L"lffl1Jl"fll'l1~~"6'i1'Vllf)'j~'U6~Lf)1ff - "'6'il6~~ (Gauss -

Legendre Integration Formulas) 1~6111NCl~'Ynr'U6~'vJ''iI~16i\L1J'iI ~nj~; flCJ1'U6 "l f)1" ciltJt'Vlfl111J 

" ~6'i1 l~tJiiltlU'l.J'U~~il 

NG NG T 

[Kc] = II WiWj[s(~pllj)]k [SkpllJ]~ki'l1j)1 2.76 
;=1 j=1 (4x2) (2.< 4) 

NG 

[Kh ] = IWjh {Vk, llj )}LNk, llJJ~k, 11))1 2.77 
) =1 (4x I) (Ix 4) 

NG NG 

[QQ] = IIWiWjq·{Vki'l1))}~(~i'l1JI 2.79 
i=1 )=1 (4x \) 

[Qh] = 
NG

I WjhT a {v(~,11) )}~k,l1j)1 2.80 
)=1 (4x\) 

.'I' ..,.
l~tJ'Vl 

W 
i' 

W 
j 

" 0"';:
U'Vl'il'ill'H'ilfl UCl~ '::Ii ,111 

0' .. ,
U'Vl'il~lU'H'iI~'U6~'~1f)1ff~1~" 

.d 91 QI \) rI 
'YIff6~flCl6~fl'U'ill'i11'i1'1l6~'~Lf)1ff (Number of Gauss Point) 
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-JQ6 

n 

-JD.6 0 +.J0.6 


'N, =W3 =5/9 • W2 = 8/9 

. " .
'th'Hi''Ui1f.1.!'Hll~.m~'Ul'Uffm'U::ci1fllll''IJ 1iViu01Jl;t'UfmllnfflJfl1~''ri''U~1{)~nJ'U~~flf) 

1i'Uf)-3fl11lJfflJ..:r'IJ;L1v'UU-31n~ (Recurrence Relations) l~V~l1'l1 tn J'U 11lf~tu'HfJiJ Tn 

" ~l1nll'lJl~1~::loH'')$1-311L\1 (Time Step) ~t 1~{)fil'U1W'H1 Tn+1 ~l1('ll tn+l ~-3ffllJl~{lf)i'U1V 

'~~-3f11't'1~ 9 

.".: 
~!.Ul'UJll'YI 

Te'fl~61fl"l 

....,...•.... 
.......
T~ 

0" 
....•. 

...,.... 

t..+l 
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.. 
1l1fHnJfll'j~ 2.68 "fTl1i'm'UJfll'j i.w\h.J~m~!lJ'Wf1'~rnn te ffl111HH~tI'W'A~.:jU 

2.81 

2.82 

2.83 

(~t ~]+e([Kc]+[Kh]+[Kv])){r}n+l =(~ ~]-(l-eX[Kc]+[Kh]+[Kv])) 


{rt +(l-eXk?Q} + {Qh}t 
+B(k!Q}+{Qh})n+l 2.85 

. . .. 
iiAila0 'H 1~HJli~vi1t1mja~.:j~a '11J11 

o a8flwm-" (Euler) 

2 112 

3 2/3 flllM'Jfl'W""" (Galerkin) 

1~,.Aj/ QI

4 YHWI1~ff1Jl'Wa~tla'WlHN (Backward Difference) 
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" 
f)1'Htitlfl'lf1':U'Hl1 ~t U'U'\l~~NCl~tlf)1'Jih'U1tlH~'Utl{h:j1l1fl f)1'Jttitlfl'lf1.:jt1m ~t 

I 	 del G 11I \t} "4 tI ,., 1 d.clo 
fHl 1'1 111 fl 	 1fI tim l'I1 ~ f1'j tu 'YIU 1111 1) 1Cl tl ~ I yj t 'U flltlCl1lJ 'U fI tl'J ~ fltl11f11t1 ~ fI Yl tl 'YIlJ 1) 1 'U 1'U lJ 1fl 

'" 'JI 'I 'JI I Ad... "L I I 'I 'JI ... "' "d de "'.1i 'U'YIHYlHfl'U'\I1lJ f)1'J 1"lf"lf1~t1Cl1 ut 'YIll~lJ1mfl'U tlJ 1)~fltl t'H1flflNClCll'l1i'YIflCl1f1tflCltl'U AlJ 
,)I 	 "t;J I 

1)1 flfl11lJl1'l'U 1Ij.:jUCl~V.:j '1 tlfl11U'U tl1 '\11'111 -hmurl'l1l'\I tl.:j qtu 'HfJiJ U'U 'I1di"fl)JW ~;j'U Cl~1fltlff'U 

(Oscillation) t1'l'U ,tl VlmJCl1~utl'J ~'W ~nlJnCl1 lf1t111~Cl~1~f)1'J '\l~~J.:j'li'tl?lu Cl~'Ii'tltfftl~l.:j'1 
n'U i tl ci1~ lf1t1~1 itlmht'J1 itlff1lJ1'Jtl11Vfl'1~11m'J1I~ltitlfli~1~fl1'J if1tl'l'J1~i'Uf)1'JUflilty'H1 
'I il 	 ~,J ... il "' I ... 'JI • 1'1 • .11'1 d'...I 	 " 
Ifl ty'H1'H'U~1I~'\I'Ufl11 'iJ1ItI'HCl1t1'1 tltl1~ t"lf'U fl11lJ!lJf11!1JfO'U'\Itmt1111111Cltl~ Ire t'UYllOCltlJ'UYl 

~1'U 1'U ~fI~ oJ.:j'H lJ fI i 'UU1111 ~ lCltl~lOiitlJ'U ~J'U tljlJ1W 'HU1t1f111lJ ~ 111 Cl ~f'l11lJl ~ 1'\1 tl.:j 
. " 	 . 

fltllJ~11YlofVii~.:j1'U tld 'U tlfl'\llflU'UiJ~'J1lJ itl~.:j~1'U1'UnCllVifltllJ~1tYltl1i~i 'U f)1'J ti 1'U1W 
j/ " 	 • , 

uflilty'H 1 ~.:jU'Ut'J 1f11'J 'YIflClO~ '1'*1~ f)1'J~1~'1 ViiimllJmlJ1~fflJn11ilty'H lVil'J1~tl~ f)1'J 



. 

4 

'U'fl'fl 3 

3..1 nl111~UNUtll1~11UU~TU 

!~(l i.,rmHh!iju~lUl~U LtI~llJ1~t1t1'n~ff~fl~~(l~m'j n(lU flU ~flfffH~lL~U~(l~flfl'hl1• 
~m.! ,,~h~"1 ~!~1I1~(l~ l'liU m'j'Hl't1Ulfllfl~tl~tli'lJ(llmff m'j tltlflU'UU'-'tfl'YIfl fftlU'j~UU'j ~1J111 

gI'I9Io; 	 rI _ICll ='t" QJ " 0 4 QI " fl11lJ 'j tlUl'HflUUN~ fltlUlflUlttftl'i'tl(l~'j ~UU1J'jUmmfY !1JtJ~U '\11 flU tJmm'j ~ fl ~~U"~'YI flfftlU 

m'j i1H ltJ~ llJ l~(ltJ L'tI~fil'HtJflU~1'lhN"m'j'YIfl ff(l'U~ L~lJ111fl 'j 1:;1m 'j 'ii HltJ 1fl Vll ti~m'i 

~ u 
Of 	

4 
• 

_t<V
3.2 nT'1f)f)nU'U'UU"=fl~fl~lfl-:itH1J-:i'Utl101ft 

3.2.1 	 m'i 'Hl't1tJlfl'tl(l~lfl~(l~tli'ummff 'Hti~'Illfl~L~flm:ll~m.!" ~1~"1 ~l~1I1~tl~ flU 
" 	 . 

'i:UU flUtli'U m mff ;rtJ~(ltJ~(lltil~ tJ fl1'.lm'tltJlfl'tl(l~ lfl~(l~ tI i'Ummff 1 flll 'H l'illflil1'.l: 
Y" 	 )I I 

f111lJftltJ'i1lJl1~'HlJfl 'Illfl,rtJfil'HtJfl~lU'H,j~fll'j~fl~~f;ltlmw~l~"1 fil'HlJl:fflJ 

3.2.1.1 	 fll'j mtl~lJ1WmllJftltJ~rllV!'YIf.htJN,r~ 

•
m U 'tI(l~(l\lijlUVlJ = 0.555 Btu/hr.ft2 OF 
•m U 	'tI(l~m:'Ilfl = 1.06 Btu/hr.ft2 OF 
•I'll U 	 'tI(l.:tBtlilJ = l.02 Btu/hr.ft2 OF 
I d"" m U 	 'tI (l.:ttli U"tlfl = 0.669 Btu/hr.ft2 OF 
I 

m U 	 'tI tl.:t ~m!1U = 0.597 Btu/hr.ft2 0 F 

fllf;1W'HlJij(l1fllfftl1VtJtlfl = 93 of 

fllf;1W'HlJij(l1fllfftltlflUUUtl1l1itJ = 72. OF 
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2:9.52 It 

...'" ...l1l,l'YIfl~~i1fl 

I I I I I I I I 
... ~ v ,Nl,l.:! l,lVlll,lilH 

4121t 

3'f8ft 

• 'jI , 'JI 

ltlYi 3.1 uff~,rw\l'niifm1'i1m;,nnm 

~ 0 ~ ~ Q 4 
- Nt.I~'YIlfl1(Jm:':'iln~lt.1'Y1ffmt.lO 

lft.l~'\lO~NtT~m::'iln~lt.1'IJt.I (4.92 x 29.52) = 145.24 ft2 

tll1J1rufl11lJ~Ot.l (145.24 x 1.06)x 21 = 3232.99 Btu/hr 
QI ql v ... 4 


- Nt.I~\lt.I"lt.1'Y1ffmt.lO 
.. . 
4 "* '" ql V' ( ) 2~t.I'Y1'\lO~Nt.I~\lt.I"l'l..H:n~ = 3.28x 29.52 = 96.83 ft 

tJllJlrumllJ~Ot.l (96.83 x 1.27) x 21 = 2582.35 Btu/hr .. . 
~~tTt.lmllJ~Ot.lnrllm'YIF-ht.lFitT~~lt.1iiffnf'i1o 71lJ 5,815.34 Btu/hr 

29.52n 

J2ft'"... ...l1l,l'YIft':i ::: 'IUl 

I I I I I I I I I I I .....0giMltltl ';0':!'l.h:::~ 3. :,8ft0\ltlll,ltJtI 

I I I I I I I 

11.4811 6.5611 11,48ft 

, .., .. 
ltJii 3.2 ufffl~~unnffl~'I'i~l1lJfl 

http:5,815.34
http:Nt.I~\lt.I"lt.1'Y1ffmt.lO
http:Nt.I~'YIlfl1(Jm:':'iln~lt.1'Y1ffmt.lO
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tJ~lJ1Wfl11lJ~tlU~rllm'fl~huHU~~lUflfl'~d'U~tl 

thl1 i''IJ ~lU flfl'~ ~1U ~ tl~1InmftI~ ~lU,j'1-3 ~ii tln tli''IJ flW 111J ntil tllfl' fIlfJ 1U~ tI-3 

tJ~lJ1WmllJ~tlU~rllfJ1'f1phUHU~~lU'lJU (m1l1U) 

-rfU~HU~~lU'lJU (l'W1I1U) (29.52 x 19.68) = 580.95 ft2 

tJ~lJ1Wfl11lJ~tlU (580.95 x 1.02) x 21 = 12,444.04 Btu/hr 
>I • 

~-3irufl11lJ~tluiirllm'flphuHir-3~lU'lJU (1'W1I1U) '.i1lJ 12,444.04 Btu/hr 

29.5f>fl 

IftA1'Uilllcf'IJ 

&aft19 

, )I t tI 

aU," 3.4 Uff1l~.yjU.yjl'W1I1Ufi~l1lJ1I 

.1"" " "" 'I "3 .2.1.2 tll'.il11lJ'.ilJltufl11lJ'.itlU'illtltl1tllfl''.itllJl'IJllJl! lJl1 tI~ 
>I • 

,"lJii1.l1lJtI'.i::~ 2(3.15x7.84) = 49.39 ft2 

tJ~lJ1tutl1tllfl'~~'U,rl~t1~ (O.5cfin I ft2) (49.39 ft2) = 24.69 cfm 

'illtlfflJtll'.i Qs = 1.1x24.69x21 

= 570.478 Btu/hr 

'illtl'911mtlJ~~tl'ln{'fI ~ 93 OF db, 72 OF wb'~ Wo = 84 grw/lba 

'illtl'911fl'.illJ~~tl'ln{'fI ~ 72 OF db, 50 of rh ,~ Wi = 58 grw/lba 

http:2(3.15x7.84
http:12,444.04
http:12,444.04
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QL =0.68x 24.696 x (84 - 58) 

= 436.625 Btu/hr 

'" t.... 	 'JJ 'JJ'JJ 	 'JJ ~~hi hi 'lh1J1Wfl1llJ 'Hlhl 'ill fUnmff'H)hll 'UllJllhi 't1 tH 

Qr =(570.478 + 436.625) 

= 1007.103 Btu/hr 

3.2.1.3 m'j't11tlllJ1Wfl1llJ~ijhl'il1nm'lij~ 'rlUff~ff".h~ 
o 	 '" 111 • .1 • .1 " "I 'JJ ".k 0 ~ 'JJ 11\ • .1
ff1't1'j'1J't1~ij~ !l1Tt'~ijm'jfflttfhlfl lJ'j:l:nij'1J~1a'1J1~lfffl ttf~'il~fll !'t1't1~ij~ '11 

rl ~ ij ij l'l ff Ittf hi ~i ,r fl11lJ ~ ij hi ij ij n lJ llJ 1 n n 11 't1 i'I ij ~ , rll1 'l ';j lJ ~ 1 fl n 20 1tl ij 11 ~ hi ~ 
., 

~~l1UtlllJ1Wfl1llJ~fJiJ 'il1n't1i'1ij~rl~ijijt'jfflttfhl~iifl1l'yhti'1J (18 x 40)x 3.4 x 0.85 x 1.2 = 

2,496.96 Btu/hr 

3.2.1.4 	m';j't11tlllJ1WmllJ~ijhl'illnflhl 


mllJ~ijhltYlJNff~'~l'1J = 230 Btu/hr 


fl1llJ~ijhlUN~~'~1'1J = 190 Btu/hr 


urlfllflij11't1i'1~mllJlghlth't11'1Jflhl = 0.15 


~lhl1h1f1h1 30 flhl 

~lnfflJm'j Qs = 230 x 30 x 0.15 = 1,035 Btu/hr 

~lnfflJm'j QL = 190x30 = 5,700 Btu/hr 
., 

ft~11h1tlllJ1Wfl11lJ~ijhl~lnflhl = (1,035 + 5700) = 6,735 Btu/hr 

., 
3.2.1.5 tlllJ1WmllJ~ijhl'j1lJ'ti~'t1lJfI 

., ., 
~~l1h1tll1J1WmllJ~ijhl'ti~'t1lJfI = 36,020.373 Btu/hr 

. ,.. 	 " 
flfllVilJtln 20 % R'nl'hlmlJ1Wfl1llJ~ijhl'l1lJ'ti~'t1lJfliifl11,hti'1J 

(36,020.373+ 7,204.074) = 43,224.447 Btu/hr 

43,224.447 = 3.60 ton 

12,000 


http:2,496.96
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., . 
.c:s. U .. _IV

3.3 m19lYl9l~1f1'n)~1J1'U81mfl 
JI f ,if • 

fllnl1!iI'U fll' ~~~{J!flltN'lI1'mnfllff 1;11 \lln~~~{J ~'lImru~1{J1I'J \PIl11U'U'Uii nnt'U~, ~ 
v • 

'ill nu'U l1 1 fll'j!A'U't1 m,." l11 fl'l1111gU '::'U'U hJrllfl 'l'UfJ 11 \PI, 'l 'il ff8'U fll' l''lCi1l 'U ~N':: 'U 'U 
v .,. 

'illnU'U~{J l1 Inl'1~11 ffl' l11fldl11!g'UL-tJ'U .,jU\PI8'U "l1Pl-n'1t1ti8'U'Ill1fll6{J , 'lI'YI~ ff6'U n 1 'l1Hl'U 

3tl~ 3.5 Uff~{J!fl~6{J'lI1''U61mff (Air Conditioning) 



34 

_f4· '0 'd
llJ113.8 tU:r~,n'ltlffl'j'Vllfl111HtlU 
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.. . .. 
'Ynl~ \)lfl,.i1~f!i~lfl;u~tl1mnfllfn'ffl \1l'7 tI'IJ! flfmtr1 ,j'U ~ '0 , tl 'il::lrJ'U fll'i 'Pll1i!'U fll'i Vlf! 'ffU 'IJ 

fll 'i 'Vi N l'U 'U U~lfl~u~tl1 'IJUlfllfl' ~~lrJ'Ufll'i I>l'i 1 \)'ffU 'IJfl11lJ \l fl~U~ 'U U~ fll'i 'Vi 1~1'UU"::fll'i 

~l'Uri~ (Liquid Line) fI11lJi'U (Psig) 300 . 
~W'I1lJiJfllJi1 (oF) 131 

cH'lJfJ" (oF) 15 

fi'l'W~A (Suction Line) fI11lJi'U (Psig) 70 

~W'I1lJiJfllJi1 (OF) 
. 

41 

,tlltlU{31>l (oF) 20 

nltr~'vJ~l n1"11>l~ (kW) 3.86 

'jI 'jI", ,,:, 0 ~ !II ~ 
fll'i '0'0 fl U'IJ 'IJ 'i ~'IJ 'IJ 'i ~'IJ 1 tlfl11lJ 'i '0 'U 1'11 fl'IJUfI~ fI U'U 1f! 'U lC)j'U 'i 'U 'U \) 1111 'U I>l U~"fllll 

fll'i \i lt11u'U fI11lJfU'Ufl1t1" 'UUfl~flU'U11>l'U1C)j'U{liYtlrlU'U 1 I>l mnufl"~'i ::111 tI'lJ11i'vJ''U~mil1lJ'U~ . ." 
"'U fll'i 'H1fh~w 'I1lJiJn~l11'l111~~l~'1 fI1t1"'UUfl~fl6'Ulf!'U1C)j'U{ lYfU"~1rJ'U~m..t"Yf'U!1'U"'Ufll'i . 

!II'" I iJ _I 
'0 '0 fl 11'IJ 'IJ 'j:: 'IJ 'IJ 'j Z'IJ1 tlfI11lJ 'j '0'UVl1'11m:;; 'fflll>l '0 l1J 

\] hd. I v' .Io".Q. ~ 
- LlJlJfll'immVlfl1111'jU'U'j~'I11HUfl~flU'U1f!'U1C)j'U'j fl'IJ'ff~1l1f!"'011 (Adiabatic Wall) 

- n\)l'iWlf1"'UU~fll'jltl~tI'UlltlM~W'l1lJiJl>ll11n"l 
- fl W'fflJ'jj~'Uu~ Ufl~ fI U'U11>l'U 1C)j'U{iirllf1~~i 'U'lb~n"l~nltr~n'ill 'j W 1 

- 'fflJfll'ji 'U fll'j1lfl'jlZW'l11rll~W'I1 fJiJ lrJ'U'ffllfll'j'UU~'rttr~~l'U ffl 'I11U1 'ff'J'rtl'U 

.. 
- n'ill'j W lflW fl'lJ'jj~'UU~Ufl~ fl6'U11>l 'U1C)j'U{1~'UU'IJ 'IJlil61~ tJ1n'U I>l" 'Of! (Homogeneous 

f J1" 

- 'llitl 'ill 'i W lHfI 'lJU~fll 'jltliltl'Uutl"~lJ1f1f111lJ;1'U 'U W~nii fll'j ltlil tI 'U Lltl fI ~ '0W'11 fl iJ 
q 'II 
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= 2702 kglm
3 

=237 W/m.K 
91 0 d' 

- fl11lJ~fl11mtl'\.Hm'Yi1:::'IItl.:JUH.:Jfltl'Ulfl'U19$m = 903 kJlkg.K 

3 
- fl11lJ'I1'\J1ul1'U'IItl.:Jfl1f11ff = 1.16l4 kglm 

- fflJ'lh:::ff'YIif11'i'll1fl11lJftl'U'IItl.:Jtl1f11ff = 0.026 W/m.K 
91 0 

- fl11lJ ,fl11lJ'itl'U 'iI ll'Yi 1::: 'II tl.:Jtl1f11ff = 1.007 kJlkg.K 

3.5.3 f11'ifhH'Ufll~tl'U i'll'lltllll'll~ 

'il1f1ftfl1:I W:::'11 tl.:JUH.:Jfl tl'Ulfl'U 19$tl1 A.:Jmh1 'iI:::1~ 'U i ~ ':h fl1n::: 1J 1tJfl11lJ1tl'U 1M'u ri 

UH.:Jflfl'Ultl1'U19$fl1d~I'U1l1J1J~W'I1f.JiJfl.:J~ ff1'U1J; nw1tlItJ'i tl1J'IIfl.:J'IItl.:JUH.:Jflfl'Ulfl'Ul9$fl1'iI::: 1l.iiif11'i 

1l\1llfftJfl11lJ1fl'U 1 M'uri~.:JU1flt\'tllJ (Adiabatic Wall) 'Uflfl'il1f1 t1'U ff1'11i'1JfI'i t5H1\1l'l11~~'Uti1J . .
91 ..... 1IJ.,.91 • '"' '1910 

l1n1l'i l~fl.:J'YI 'i11Jfl11.:Jfl'U t 'IIfl tl'Ul'ilJ~'U (Initial Condition) ff1'11'i1JfIl'i'YIfl fffl1J'iI:::fIl'l1'Ufl t'l1 

r : 
i 

,.j16• "" 1f L 
! 

,. ,,17J II 115 
I 
I 1 

[ 

, . ~? "I,·, " 

, ,, ,J 
! 

I"" 
! 
I 

I 

iI I 
I 

. " .
ltiii 3.9 llfffl.:J;'Uff1'UtitltJ·Yhh:;:flfl1J~1tJ'fl~fl~W" 

fIln11fhfll'ithtJ1tl'Ufl11lJ1fl'UftltJ l'UUH.:Jflfl'Ulfl'U19$fl1t1'U i~liiflfll~11i 'YIl.:J' 'W, 'U" 

lflilllJ 'U "l'UfIl 'i'\11fh~.:Jflri11 1fltJtl1fftJ~tlfl'itUfl tllJVh19m11'U fl1'ifh'U 1W'I11t;!W'11 fJiJ~~lU 'I111.:J 

" " ~1.:J"l ftltJl'U'IIfJ.:JUH.:Jflfl'Ulfl'U19$fl1 tl'i:;:flfl1J~1tJ'Ii'U'im'Umrfl~.:Jij 

http:1IJ.,.91
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", 'JI , I 

tltlfHih.J'~hHh'WliflfJ ~lj'\l'WH1~Hn'W hH.IU~~~';'W~b'Wlitlflll~L.n'WmJmtlnLlJ'W~ffm~VlJ 

(Quadrilateral Element) ~t1':i~ntl'U$(1f1 4 ~~~tl 
}I 'iI 4').1 "" <f 'iI.l 'iI

2. m':i1Jtl'W'\ltl\l~YI A1J':iUmlJfltllJ'YI11~m (Program Computer) ~tl~m':i u':i~ntl'U~1V 

" 2.1 ~1'W1'W'\ltl~';'W"bfllit)fl (Number ofElement) 

2.2 ~1'W1'W'\ltl~~~~tl (Number ofNode) 
9J 0 ,:t. ~9JOQ,l 1 

2.3 '\ltl\!~'il11'Ylltffll1':i'Uu~a~'lf'Wff1'Wfltlfl (Element Data) ll~l':ilJ~'W'\1lJlm~'\l'\ltl~ 

I 31 , 11 t 3J t 

~~~tl i ~11J~1f1~~~tl j ~11J~1V~~~tl k U~t~11Jfl1f1~~~tl m 

2.4 fin~'\ltl~~lll'\1,j~'\ltl~~flliltl~H"l (Nodal Coordinate Values) 
" , , 

2.5 ~1'W1'W'\ltl~';'Wri1'Wtltlfl~ljtl'W;r'Wn'\ltl~L~m.Jl'\l'\ltl'Ul'\l~ (Number ofElement 
q ­

Sides with a Derivative Boundary Condition) 

2.6 fJtu'\1.fJill~lJmn~~fI~tllill~"l ua~l~tl'Wl'\l'\ltl'Ul'\l~~ffh (Known $ Values) 

2.7 $lJtI':itffYlf'\ltl~~1Utl':it'WfflJm':iL;~tl'4;r'Wn (Material Coefficients) 

2.8 ~1'W1'Wn~1~t~t'Wm':ifi1l1':itul (Total Time) 

NG NG 

~r = I I WiWjPtC pf a W(~i.'7j )}lNk.'1j )J~ k.'1j ) 
i=lj=1 (4xl) (Ix 4) 

NG NG T 

[Kc r = II W;Wj ~ki' '1J] k ~ki.'1J]~(~i' '1j )1 
;=1 j=1 (4x2) (2x4) 

[Kh r = I
NG 

Wjh W({'1j )}LN({'1j)J~ ({'1j ) 
jel (4xl) (lx4) 


NG NG 


[Kv r = I IW;Wj PfC pf¢ W(~i> '1J}Lu V J{B(~i' 'Ii )l;k, 'Ii ) 
;~ j~ ~xl) OX2) ~x4) 

NG NG 

[QQ t = I I WiWjq '" wk.'1J )}~ k;,'1j )1 
i=lj=1 (4xl) 

fQh r = I
NG 

WjhT a W({'1) )}~ (('I) ) 
)=1 (4x I) 
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o ~ tI Q t/ 	 I (V ~ 

4. '1.nm,mJtI~tll~·H19f (Element Matrix) f\1-!1"l1l1'j111ntlt1Jtlt111fl1n111'Utl~'j:::'U'U 

(System of Simultaneous Equation) 

[cl'rs = Irr 
i=l 

[KJ~YS = I [Kc r 
i=1 

i=l 

[K. rs 
= I[K. r 

i=l 

[QQrs 
= I[QQ[ 

i=l 

;=1 

5. U'YItlfht{w'HfJiJt~llmn (Initial Temperature) ~~~;itl;i1~"l ut'l::aitltl ''U'Utl'Ul'U~ 

(Boundary Condition) t'I~ itlt111mn111'Utl~'j:::'U'U 

6. ii1mm~t111nTn111'Utl~'j:::'U'U 1~tJifl1imlt'1tlffltl (Galerkin Method) 

3 .5.5 	~t'I'Utl~m'BtJgtJtI u tJt'I~f:lW 'H fJiJ~~lU'H 'Il~;i1~"l .fI1tJitlU~~fltltll~tll9ftl{ 
v i'JId d ~ tI!I 

\11 n~t'I'Utl\!t'lUt1~~ 'H1'Htl11m'jltJt'ltJtlUtJM'Ua~ f:lW 'H fJ ll.fl1tJi tI U~~fWtll~ tll9fa 'j tI tI 

CI Q.I t ~ QI ~ ~ t Qd ~ fj/ 	 tI 

\I:::ll t'I n'l:lw:::n1'.i t'I ~t'I~ iJt1.f111::: tlllm tI tI fltl fl1'Ua~f:lw 'H fJ 1l'YI'U1 n W 'YI1~ l'U 1'Ua~U~~fla til~ tll9fa1 

\I:::iiti1t'1~t'I.:.I~111ii1~'U ut'l:::ih)~11m1t'1~t'I.:.Imh.:.lt1~11t111a ut'l:artat1t'11N1t1hJ ti1'Ua~f:lW 'HfJiJ 

tld'.d. QI :\11" ~o .laid .
.f11Vi tlU~.:.Iflatll~tll9fa1\l:::1lfl1fl~v\ 'Ht'I~\'I1ntltll1l11\1:::1'Vill\'llt11t1nt'll11ln'Utll'VitJ~ ~n91111fl1 

'U'fHqW11 fJiJ~~lUml.:.\;i1.:.1"l flltJitlll~~flatlt~tllCJ1af\'I::: ,,jijn 111tJgtJtlU 1.1t'I.:.I 
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iJ). ••,.11',. .• • 

'Jl. •...

•• .
h. 
.\.,.• 
~ 

..}. .•..
•i. •.
•, ...•

••Ii.'. • •.• 


250 

200 

",150 
> 

100 

50 

200 300 
V1 

.. 200 300 
V1 
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250 

200 


1'1 150 

> 

100 


50 


200 300 

V1 

V1 
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$I $I 6),..... '" 
3.6 fll10 0flU'lJ1J l1tl:: «':11-11 VlnVl «f)'U1::'U1J1::'UUJfll UI':If)'U !'Hf)'UU~>3 fl f) 'UlVl 'U1C)f 0':1'U M 

. '" '" lfl~0>3t1.rmnfllf'l 1.h::f)fl'IJ~';IfJ'Ii'U~fl'W~h-:j'1 ~-ijij 
~ 'l~., "..i

3.6.1 m1 flflf)U 'IJ'IJ'J!fl 'YI fl fffl'IJ1 ~'IJ'IJ1::'IJ1t1fl1llJ1 fl'W Al1 f) 'UUfHfl fI'Wlfl'W lC)ffl1'IJfl -ijlm fl-ij 

'" '" 'l.H''1.1 fll m ffffl'H i''IJm1,hulflfl'W1C)f~lJl1 ::'IJ1t1fl1llJ~fl'W1M'n'IJ11JNfl fl 'W lfl tilC)fflf17'W 1 ~li'iflf)1eN 
'Ji 

lh~fl1flUl (Fog Nozzle) ~1'W1'W 16 '111 1'Wm1~fln'lJ1t1fl11lJ~fI'W1M'n'IJml-:jflfl'W1fl'WLC)fflf 
td tI " • , 

lflfJ1eNtllJU lU1-ij~'W~-ijlri'W~1ff~Hfl11lJ~'W 'Wflml1f)ij!i~fl1 M'm1 'YIf! fff.l'IJlri'W i tlmjH~m,jfl-:j 

~ ~ (V .: y.A ~ Q Gt t V <it!VQ,IQ 

1U'!::flflf111 'IJ'IJUt'I:: ~fl~.:jHN.:j1::'IJ1t1fl1lmij'W L'VW1'VilJ'l.h::ff'YI1i fl1'Vi t'W f)11 tlltIL'YIfl11:1J1 ij'W A'11f)'IJ 

UN>3fl0'W If! 'W lC)fflf \1lf)t!'W~f!i~ fJtl m ru'~11\11flUt'l:: fl1'IJ 'fllJ fJfll '11 fJ ij 1~flfn'IJ fJ lJ m1 'thn'W 
rd " t , 

'IJ0.:jihjU1U1.:j~'W~.:j1M'ffllJl1t:l'th~1'W~llJl~ij'W' 'Ufiiill1'Wf! 

~ ~ 'l~., "..i
3.6.2 m n11 H'J!fl 'YIflff0'IJ1 ::'1.1'1.11 ::'IJ1fJfl11lJ 1 fl'W ! l1 f)'IJ UN~fl ij 'W Lf! 'W1 C)fij 'S 'U fl ~1mij ~ 

tli''IJ mf)1ff 

f) 1'S ~lLij 'W f)nff~1-:j'J!fl'YIflfffl'IJ1::'IJ lfJfl1llJ ~ij'W 1M'n 'U1LN~fl fl'W lfl 'W LC)f0 f 1~lJ \11f)f)11 

" tI " r"
ff~I'llm 'H'f~l~ \11f)17'W~fl~~'J!fl'l11~fl'Vi~fllJ'S::'IJ'lJnflUl'Vi~fllJ~11'i1ffij'IJm'Si'l' '11t'1 ~f!~~ 

'Ji 'Ji • 

~tlm W~1~'1 Ut'I::~fl~~1::'IJ'IJ, 'VHhfl1'IJfJlJ1ri'W 'Ii'W~fl'W 'Tfl ~lt1nfl'W Ul1fl;fl~ , tl 'YIfl ffij'IJ 

http:1.1'1.11
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, " atJn 3.16 Uff'il~~inr1a'il'W;t:J1J'j~'U'Ul'itl1.h 



~ 'U'nn 4 

4.1 fl11n?'U.Y8'U 

ffl'Hi''Ut11'J 'VI fl fftl'U t11'J .yh~ltJ '\Itl~ lfl~tl ~ 'lJi''U tllt11 fl'l;tm11'lh ~ ff'VI i fIl'V'l flU i ~fl1l1J igtJ 
!II • • 

ffl1J 1'J()U,j~t11'J 'VIflfffl'U flfIm~tJ~~ii LL'U'IJ-n 1 'VIfl fffl'IJ t11'JVil~ltJ '\IfI-31fllfI-3U i''lJfJ1t11 fI'~l1J Ufl~ 
'i 191 ~ .., 1 i!ll.., "..;91
l~tl ~fllt11ffl1JtJffU~1flaH tJt11n:;'Ultlfl1l1J'JfltJ '\1fl'lJUH-3flfltJl~tJ1CJl'fJ'j U'IJ'lJ'VI 2 'VIflfffl'lJ 

fl T:i Vil-31tJ '\I fI-31fl ~fI-3ui''lJfllt11ff1fltli sNJ1TWtJ1fltJ lCJl'~1J 1'J:; 'IJ1 tlfl1l1J;fltJ 1~tl'lJ UN-3 fl fltJ 1 fl tJ lCJl'fI f 
(fl1'lJfl1Jfl1l1J~tJ~ltJfl1l1J~tJ~-3H~ 280 Psig ua:; 260 Psig ~l1Jt'h~'lJ) 
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A .4 Q.f Cl 

4.2.1 lf1'H)~llV1'i'lf,/W11lJll 

4.2.2 Ifl~V~ij'i'l1'i'll'11~ 1vJ~1 
~ ~ <V d 

4.2.3 lf1'lV~llV1'i'lfl11ll1'l1~ll 

4.2.4 \..nWf11~'Un~l 

<V ... " 
4.3 	'lJ,\UVl1111Jf111l1VltTV'IJ 

... v v A _'I "" ~ I"" v
4.3.1 1I'l111 'tYV'Ufl11ll1'j V'IJ'lVV'UV~l1 V~'VI'i'l'tYV'U lVW1JV'l fl\JlJ'llllWfl11ll 'j VU 1IlflfllVU Vfl 

l~lllli\JftV~'VI'i'l'tYV'U . 

4.3.2 1I'l111'tYV'Ufll'lYil~l\J'UV'llfl~V~t1i'lImf11ffU~~'ll'i'l'VI'i'l 'tYvll'l~llmbtl'j ~1l1Vfl11ll!V\J 

II 	 , , 

25°C 1Ilmj\Ji ft";1f11'l'VI'i'l'tYVllf11n;'~1\J\9l1ll1~V\J 1'U~til11\J'i'l 

t , 'JI 0 ,d 
U'i'l~~"l1V~U~1Ullll'.nfl1m~t1 

Q,I • ... 1 'JI Q ..::t":: , 	 0'11:::::., 

4.4.3 1'i'lfl1f,/W11lJllm~11J1~U11~U~~f,/W11lJllm::atll~li1t1fl 'VI"l1V~'VI1~VVfl'UV~UvJ\Jmwr. 

I I QI 'JI Q,I I Q,I 'JI QI ~ 0 d 
4.5.6 Vl \J fl1f111ll'i'l \J 'i'l1\J f111ll'fl\J'fj ~U~~fl1fl11ll'i'l\J 'i'l1\Jfl11ll'fl\J f11'UV~'tYl'j 'VIlfl11llW\J 

l'i'l m:h\J 1Ilmfl1l1'i'lfl11ll~'W 

4.4,7 ,jlH ~fl1 'j 'VI 'i'l 'tYVll~ 1 ~1 t1fi 1'W 1W111fh~'W '1 1 'If\J fl11ll ffllJ1'l fI i 'W fl1'l";lfl11ll '~'W 

fflltl 'l~if'VItfflJ'l'lfl\J~ u~~t1 'l~ff'VI ~fl1'Vlf11'li ftfl11ll1V'W l~U~'W 

IV ... 

4.5 'lJUlIflHnfl11l1VlfItl'IJ 

4.5.1 H~fl1n''flfftlllfl1'l'';l'll'W'Uv,nfl~V'ltli'llmfl1fftlfl~ 
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Al1H~ 4.1 mHHfJWtlllU91~Vl"l 'lJfl'Hnf)1fY~'rHlfht.lflm.lcf~~t.l 1t.lf)1'j')11~1t.l'IJfl~ 

tfI~fl~ lH'1J fll f11fYtJ fl91 

nm~1~ 
.,; 'JI 

mf11fY'Vlrn~l'IJl 
... 

fl Wl1.f111 m f)1 ft'. .. 
1 t.lf)1nl~tlfl1J 

(h) 

9.00 76.1 64.4 59.9 57.2 85.6 74.5 

10.00 75.2 63.5 59.0 56.3 . 87.1 77.7 

11.00 76.1 64.4 59.9 57.2 88.3 78.1 

12.00 75.2 63.5 58.1 56.3 89.6 79.3 

13.00 75.2 63.5 59.0 56.3 90.5 79.4 

14.00 75.2 63.5 58.1 56.3 90.7 79.6 

15.00 75.2 63.5 58.1 56.3 90.7 79.6 

16.00 76.1 64.4 59.9 57.2 91.0 79.9 

. 
<!I 111 • !'I , 'JI 

111 fl 11111J~'I~1J1J"l11V'j :1J1VfI1111'Iflt.l 

.,;, 'JI 

Ld"ll1 'If 

1t.lf11'j'VlAn'fl1J (h) 

f)1'j::fl1111fflt.lUH~ 

{Btu/hr} 

'JI ...... 
f)1'j:fI11m flt.l tllJrfi:1 

{Btu/hr} 

'JI 
.fIl'I:fl11lJ'Iflt.l 'I111 

(Btu/hr) 
9.00 32,094 8,056 40,198 

10.00 32,023 7,296 39,300 

11.00 32,076 8,051 40,176 

12.00 33,820 5,475 39,322 

13.00 32,129 7,320 39,432 

14.00 33,858 5,481 39,366 

15.00 33,896 5,487 39,410 

16.00 32,094 8,056 40,198 
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~11H~ 4.3 	 11 ff~H fl111l ffllll'Hl 1 tJ fl1 'J nlfl111l tgtJ ti 1 ~~ hHh~ 1 ~'Ii 'IJfI om.... 'J ffL9Ifl { 

ff1l'l.h:dY'VItffll'J'JfltJ:: u~::'I.h ~ff'VI~ill""fl1'J 1-Jfl111l,gtJ Lrio L:udliil'J~'IJ'IJ'IhtJ 
91 

'J:;'I.JltJfl111l'J fltJ 

"'19111~1'VI ''If 

1 tJ fl1 'J 'VI iiiff fl 'IJ 

fl111lffllll'JfI1tJ 

0 d 
fl1 'j 'VI1f11111ltJ tJ 

tiTcr~L~Yh~1~ 
.... .,. 
'lJUflOllL.... 'j ffl9lm 

" 
ff1l'l.h :: ff'VI ~ 

ffll'J'jfltJ~ 

'I.h:: ff'VI ~ill.... 

1 91 d on 'Hfl1111WtJ 

I 

I 

I 
i 

(h) 

9.00 

10.00 

11.00 

(Btu/hr) 

40,198 

39,300 

40,176 

i 

(kW) 

3.85 

3.9 

3.85 

(COp) 

3.06 

2.95 

3.06 

(Btu/hr.Watt ) 

lOA 

10.1 

lOA 

12.00 39,322 3.86 2.99 10.2 

13.00 39,432 3.9 2.96 10.1 

14.00 39,366 3.79 3.04 lOA 

15.00 39,410 3.8 3.04 lOA 

16.00 40,198 3.96 2.97 10.2 

,.. - - - - = - =~ ~ ~ ~_t>JOIl ~ ~ ~ ~ ~ ~ 

_Ie:: QI Q,I 0 d .t:! .I .A "1 I , 

31J'fI 4.2 Uffiil~1Q~m'Vllfl1111lvtJ'lJtJUfltJill""lIfl~mtJ'j (R-22) 111t) LlIliliil'j::UU"lf1tJ 

'j~'U1fJfI'lll1~tlU 
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40,500 

40,300 

40,100 

39,900 

.c 
... 39,700 
:::J -..... 39,500ID 

39,300 

39,100 

38,900 

38,700 

100.00 

99.50 

99.00 

98.50 "iift 

98.00 

97 501 . 
97.00 

96.50 

1 2 3 4 5 6 7 8 

l1.n9.1tJ'tun''S'IIIRilDU (hr) 

l,j~ 4.3 Un'ft-3fl11lJn'llJl'Hl'hJfll';j'tilml1J1g'U'\IO.!Jlfl~O.!J,ji'1Jtnmff lrlO'1ililft';j~1J1J'lh(J 
';j~m(Jfl11lJfo'U 

3.08 

3.06 

3.04 

3.02 

3 
Q.
0 2.98 
(.) 

2.96 

2.94 

2.92 

2.9 

2.88 
1 2 3 4 5 6 7 8 

~1in9.1tJ'tun''S'IIIRilDU (hr) 

100.00 

99.00 

98.00 
~ 0 

97.00 

96.00 

95.00 

94.00 

• 	 " t t 

1,ji1 4.4 	Un'ft.!JfflJlh~i1"in'1J';j';j(l'U~'\I0-31fl~fl.!J,ji'1Jfllmff Liifl'hhilft';j~1J'U'lh(J 

'S~m(Jfl11lJfo'U 
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7 8 

I 

T 40,400 

3.95 	
tI 40,200 

40,000 

3.90 
39,800 ... 

.c 
~ 3.85 39,600 ! 

-1- 39,400 

3.75 

3.80 	

1:::: 
3.70 38,800 

1 2 3 4 5 6 

10.50 

10.40 

10.30 

~ 

Iti 
10.20 

10.10 

10.00 

9.90 

9.80 

1 2 3 4 5 6 7 8 

L'lRil\t'JJ1uni"S\lII.ullilU (hr) 

t 100.00t99.00 

T98.00 
::,::
0 

+ 97.00 

t 96.00 

95.00 

94.00 



4S 


. " 
4.5.2 FHl'YIy;HHJ1Jfll ':i Vi H l'U'Il fl~ ifl ~{l'ltl i'mnfllff 1~vi oNtllfl fl'Ul~'U lC)j'~1l1';i:::1J1Vfl1111 r vt.; 

ilfn1JUfNfw'U!~'U1C)j't1{ ~fl1111fi\.I'vhn'U 280 Psig 

fI11H~ 4.4 Uff~'lfJWffllU~~H"1 'Ilfl'Hnfllff~'tH'Irll'UfltlV~lg'U ldtl1i1~':i:::1JU'lhtJ':i:::1J1t . 
91..::1 QI 0 

fl1111':ifl'U 'YIfl1111fl'U'YI1'l1'U 280 Psig 

.,I 'JI 
. 

""'" 
.,Ii 'JI 

t11fllff'YI 'YI1~ 1'111 tilfll ff'YI 'YIl'l tI tI fl f2W 11iJll fllfllff 
nm'YI "If -Id -Id 

lf1tJ'l'fl1JfltlVflW'U flfltJflW'U 
i 'Ufll'l''YIflfftl1J 

(h) DB WB DB WB DB WB ! 
(0 F) (oF) (oF) (oF) (oF) (oF) i 

9.00 76.1 64.4 56.3 84.7 77.0 
I 

57.2 
i 

10.00 75.2 63.5 56.3 55.4 87.1 77.7 I 
11.00 75.2 63.5 56.3 55.4 88.3 78.1 I 

12.00 75.2 i 63.5 56.3 55.4 89.6 79.3 

13.00 76.1 64.4 57.2 56.3 90.5 79.4 

14.00 76.1 64.4 57.2 56.3 90.7 79.6 

15.00 75.2 63.5 56.3 55.4 90.7 79.6 

16.00 75.2 63.5 56.3 55.4 90.1 79.4 

. . 
~ ~. 91 d (V 0 

UJtllllfl':i:::1J1J"If1tJ':i:::1J1tJfl11lJ';ifl'U 'YIfl11JJfI'U'YI1,:j1'U 280 Psig 

d,'JI
nfll'Y1 "If fll':i :::fl1111r tI'\.,JUN,:j fll':i:::fl1111~m.Jffll~ff 

'JI 
fll'l':::fl1111':itl'U ':i1JJ 

• h.!fll':i'YIflfffl1J (h) 

9.00 

(Btu/hr) 

37,443 

(Btu/hr) 

7,287 

(Btu/hr) 

44,737 
I 
I 

10.00 37,422 6,464 43,902 I 
11.00 37,464 6,471 43,951 

12.00 37,380 6,457 43,853 

13.00 

14.00 

37,443 

37,484 

7,287 

7,295 

44,737 

44,787 

,, 
i 
i 
I 

15.00 37,360 6,453 43,829 
j 

16.00 37,422 6,464 43,902 i, 
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4.5.2 Ht'lVI~ff01J fl1~ 't;"n'U '\J O~lr1~t1~1li'1J01fl1fl' 1 ~HJ'~Jlrltl'U 1~ 'UlCJf¥llJ1~:t:1J lVrI ':nlJ;O'U 

,,rn1J11H~rltI'Ul~'U1CJfO{ ~rldllJ')'Ufh~l'U 280 Psig 

VI11H~ 4.4 Uff~~tJmfflJU~~H"l '\Jo{j01fl1fl'~h't'I~h'Urlova!g'U !rttl1tl~~::1J1J,hm::mltl 
fjJ.:::1 IV 0 

rldllJ~O'U VlrldllJ~'UVll{jl'U 280 Psig 

.d ~ .d '" . O1fl1fl'VlVIl~l'\Jl 01fl1 fl'VI Vll-UltI fl om11.fl1l01 fl1 fl'
"" ~ 

. .. 
1dt'llVi 'l$ <1<1. <1<1. 

1~tl~01JrltlVt'lW'U rltltlt'lW'U 
''Ufl1~VI~ff01J 

(h) DB WB DB WB DB WB 

(0 F) (oF) (oF) (oF) (oF) (0 F) 
9.00 76.1 64.4 57.2 56.3 84.7 77.0 

10.00 75.2 63.5 56.3 
i 

I 55.4 87.1 77.7 

11.00 75.2 63.5 56.3 i 55.4 88.3 78.1 

12.00 75.2 63.5 56.3 55.4 89.6 79.3 

l3.00 76.1 64.4 57.2 56.3 90.5 79.4 

14.00 76.1 64.4 57.2 56.3 90.7 79.6 

15.00 75.2 63.5 56.3 55.4 90.7 79.6 

16.00 75.2 63.5 56.3 55.4 90.1 79.4 

. . 
4 ~ "tiCS IVt 0 

llJtll1J~~::1J1J'l$dfJ~::1JlfJmlmtl'U VlfldllJ~'UVlHl'U 280 Psig 

"';1 ~ 
ldt'llV1 'l$ I fI1~:t:rldlll;t1'UmJ{j ~ "' ... 

fI1~::mllJ~tl'UfflJflff I fI1~:t:fldllJ;tl'U ~dll 
''Ufl1~VI~fftl1J (h) (Btu/hr) (Btu/hr) (Btu/hr) 

9.00 37,443 7,287 44,737 

10.00 37,422 6,464 43,902 

11.00 37,464 6,471 43,951 

12.00 37,380 6,457 43,853 

I 
l3.00 37,443 7,287 44,737 

14.00 37,484 7,295 44,787 

15.00 37,360 6,453 43,829 

16.00 37,422 6,464 43,902 
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tj} .d Q.I 0 

t'l11lJ'HI'U 'VIt'l11lJ~'U'VI1~1'U 280 Psig 

""rll 
Dll1'V1 'If t'l11lJrl1lJ1'Hl1'U fhti~iYHh~1,* " fflJ1J'j:::if 'VI ~ lh::if'VIlitnn 

l'U fl1 'j 'VI t'lrIfi iJ 
0 c;j 

fl1'j'VI1t1d1mtJ'U 
... .. 
'lJiJt'lfilJtYt 'jmGllfi'j rlm'j tl 'U ~ 

1!II c;jfl1'j 'I1t'l11lJW'U 

(h) (Btu/hr) (kW) (COP) (Btu/hr.Watt ) 

9.00 44,737 3.73 3.51 12.0 

i 10.00 43,902 3.89 3.31 11.3 

I 11.00 43,951 3.89 3.31 11.3 

12.00 43,853 3.73 3.45 11.8 

13.00 44,737 3.72 3.52 12.0 

14.00 44,787 3.90 3.37 11.5 

15.00 43,829 3.90 3.29 11.2 

16.00 43,902 3.89 3.31 11.3 

Q a' 0 Q,I cv 0 d A _I"" " ~ •
fl1'j 11m1t11fl1'j 'VI 1-11'U'IJ fi~1tl \I f)'.i'VI1t'l1 llJ ttJ'U 'IJ fi ~1mfi~1J'j iJ 81fl1 ffllJ fihJ ~ 'j ~iJiJ~1 tJ 'j tiJltJ 

" iii "01 d' d 0QI

t'l11lJ'H)'IJ t'l1 fiiJmHt'lfi'Utt'l'UIGlIfi':j 'VIt'l11lJt'l'U'VI1'11'U 280 Psig 

... 1.::1 01 QI 0 d Q a' 4 J 

lllYl 4.7 Url~'11!l\lm'VI1t'l11lJW'UiJ'UHr-I'Ufl1'rtlJfill III tJ7 (R-22) IlJfilil~n:iJiJ'lf1tJ 

'j~1I1(J'fl11lJle)'u (PH =280 Psig) 
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40,500 

40,300 

40,100 

39,900 

.c 
... 39,700-:J m	39,500 

39,300 

39,100 

38,900 

38,700 

1 

-r 
I 
It 100.00 

-t 99.50 
I+ 99.00 

~ 0t98.50 

T 98.00 

97.50 

97.00 

96.50 

2 3 4 5 6 7 8 

11A,i1.1'1Mumn'fli1ilU (hr) 

_,"" 	 'loci A _'''' A :;>\ IllJn 4.8 U'ff~~fl1111'ffll1TH) l '\.JflT'.i'YI1fl1111W'\.J'Ufl~!fl·HHlJ':i1Jfllmff 11lflllJfl':i::1J1J"lf1tJ 

':i:::1J1tJfl1111fmJ (PH =280 Psig) 

3.55 

3.5 

3.45 

3.4 
D. 
0 	 3.35 
0 

3.3 

3.25 

3.2 

3.15 

I 

1 2 3 4 5 6 7 8 

11A,i1.1.rtun1'S'Hfli1ilU (hr) 

T 

I+100.00 
I 

-1- 98.00 
I 

I ~ 0T96.00 

94.00 

92.00 

90.00 

_,"" .... 1 ....,( A ., '" .,j :;>\ IllJn 4.9 U'fffl~'fflllJ':i::'ff'YITi'ff1l':i':inU::"6~'fl':i fl~lJ':i1Jmmff !lI6!lJfl ':i::1J1J"lf1tJ 

':i::1J1tJfl1111fflU (PH = 280 Psig) 
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12.20 l 
12.00 

11.80 

11.60ex: w w 
11.40 

11.20 

11.00 

10.80 

100.00 

i 98.00 

~96.00 0 

94.00 

92.00 

90.00 
8 

L'lil,fI'bJ1un''il1Ai'lDlJ 

... Id .Q A 91 d ~ .A ,Q,I

lufl 4.10 Uff~~tI':i~ff'YI1ifl1'Wf1T:;lt1mllJW'W'\ItJ~Lfl'H)~1J':i'UV1f11ff LlJtJLil~':i:::'U'U'I11V 

':i~'U1Vfl11lJ~tJ'W (PH =280 Psig) 

3.95 

3.90 

3.85 

3.80 

~ 
3.75 

3.70 

3.65 

3.60 

45,000 

44,800 

44,600 

44,400 

44,200 .2 

44,000 ! 
43,800 

43,600 

43,400 

43,200 
1 2 3 4 5 6 7 8 

L'l..,fl1ti1un'''Il1Ai'lDlJ (hr) 

ltl~ 4.11 LLff~~fh,,~ lyJfh~,~.;r'UflVlJL'W':iffLC»'V{fi'Ufl11lJffllJl':if:l''Wf1l':i'rhfl11lJL~'W 
'\IV-3Lfl~V~1Ji''UV1f11ff lrtVLtl~':i::'U1J'Ihv':i~'U1VmllJ~V'W (PH = 280 Psig) 
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. .. 

4.5.3 rH'l'Yl~ fff) IJfl1n'hnu 'tI f)'1lfl~f),nB' lHl1fl1fl' 1\Ow '1~u lfl m.H~'U!91¥11Jl'J ~1J1Vfl1llJ ~f)'U 

1,rtiIJUN'1flf)'Ulliil'UI91f){ ~fl111J~'Uvh'l1'U 260 Psig 

m'H~ 4.7 Uffliil'lfJWff1JU~~l'l'1 'tIf)'lf)lfl1fl'~'vli:uh'Um.W~I~'U lrlmtlliil'J!:1J'tJ'lhv'J:1J1V . 
jJ cl Q,I 0 

fl111J'Jf)'U Vlfl111J\iil'U'Yll'11'U 260 Psig 

""1"l1Hl'Yl 'b' . 
" 

. ..... .. 
f) 1fl1 fl'VI 'Yl1 '11'til fJ1 m fl''Yl Vll '1 f) f) fl f) W11 fllJ fJ1 fl1 fl' 

1'Ufl1'J VI Iiilff tlIJ • " 
tid. tid. 

1\iilv'Jf)IJflflemw'U fltlVHW'U 
(h) 

DB WB DB WB DB WB 

(oF) (oF) (oF) (0 F) (oF) (0 F) 
9.00 76.1 64.4 56.3 55.4 85.1 77.1 

10.00 75.2 63.5 55.4 54.5 86.9 77.2 

11.00 75.2 63.5 55.4 53.6 88.2 78.0 

12.00 75.2 63.5 55.4 54.5 89.8 79.5 

13.00 76.1 64.4 56.3 55.4 90.5 79.4 

14.00 75.2 63.5 55.4 54.5 90.7 79.6 

15.00 75.2 63.5 55.4 53.6 91.2 80.0 
! 

I 

16.00 76.1 64.4 56.3 55.4 91.0 79.9 J 

I 

I 

.4 ~ J i!.d. 0QI

l1Jf)&lJliil'J:1J1J'b'1fJ'J:1J1t1fl111J'Jf)'U 'Ylfl11lJ\iil'U'Yll'l1'U 260 Psig 

"'" "&1H1'Yl 'b' 

''Ufl1'J'Yl~fff)IJ (h) 

fl1'J:fl111J~f)'UU~'l 

(Btujhr) 

" OJ QI

fl1'J:fl111J'J tl'UfflJ Nff 

(Btujhr) 

" fl1'J:fl111J 'J tl'U 'J 1lJ 

(Blujhr) 

9.00 39,269 10,109 49,411 

10.00 39,204 9,185 48,357 

11.00 39,160 13,631 52,753 

12.00 39,139 9,170 48,276 

13.00 39,313 10,121 49,466 

14.00 39,204 9,185 48,357 

i 
15.00 39,248 13,661 52,871 

i 

16.00 39,226 10,098 49,356 
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Yll~ H~ 4.9 	 Uff'fl~f1111lffllln fJ iU flnYi Hl'JUHgU fl1~~ hHh~i~;r'UfH)lJ1'n~ fftCJtv1 

ffll'ih~i1ntffll~~fJU~ Utl~lh~i1nnm'nfll~i,.rmllllgu lrlVlil'fl~~'U'U'lhtJ~::'U1tJ . 
fJI d Q.J 	 0 

f111lJ':i VU nmlll'flUnl~lU 260 Psig 

""i"nmn '11 

iufl1~n'flfffl'U 

(h) 

mlllffllJ1~fJiu 
. d 

fll'j'nlmlllWU 

(Btu/hr) 

fh~~''rl~l~H 
... "EtJ'Uflflllt'n 'jfflCJtV~ 

(kW) 

.. 
ffll'lh::i1nn 

fflJ':i ~ fJ U ~ 

(COp) 

lh::i1nnm'n 

i" dfl1~ 11mlllWU 

(Btu/hr.Watt) 

9.00 49,411 3.63 3.99 13.6 

10.00 48,357 3.80 3.73 12.7 

11.00 52,753 3.79 4.08 13.9 

12.00 48,276 3.63 3.90 13.3 

13.00 49,466 3.63 3.99 13.6 

14.00 48,357 3.79 3.74 12.8 

15.00 52,871 3.62 4.28 14.6 

16.00 49,356 3.46 4.18 14.3 

fl1~1lml::...rfl1'jYil~lUEtJfl~1tli'mYilf11nJlgUEtJfl~lfl~v~t1i''Umfl1fnrlvlil'fl~~'U'U'lhvn:'U1V 
'JI 	 tid 01lj/QI Q,I 

f111lJ':iVU 11f1'UUN~f1VlJl'fl'WCJtV~ nmlll'fllJnl~llJ 260 Psig 

ltD 12) UO uo 

- * - - - - - ~ ~ - - ~ ~ = ~ ~ ~ ~ - - ~_"'lOcl 

ltl~ 4.12 Hff'fl~1tli'mYilmllllgU'UUUNum'nllfltll~tJ1 (R-22) lrlmil'fl~~'U'U'lhtJ 
'j~'U1Vmll1!flU (PH =260 Psig) 
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54,000 

53,000 

52,000 

51,000 

-.... ..c 50,000 

iii 
:J 

49,000 

48,000 

47,000 

46,000 

45,000 

t 100.00 

+
I 

98.00 

-!- 96.00 

~ 94.00 ~ <I 

92.00 

90.00 

88.00 

86.00 
1 2 3 4 5 6 7 8 

"ea,)\'l'21lun"l1AO'IDU (hr) 

4.4 

4.3 

4.2 

4.1 

4 
Q. 

0 3.9 
0 

3.8 

3.7 

3.6 

3.5 

3.4 
1 2 3 4 5 6 7 8 

"ea,)\'l'21lun"l15lO'lDU (hr) 

100.00 
98.00 
96.00 
94.00 

92.00 
<I

90.00 
~ 

88.00 

86.00 
84.00 
82.00 

80.00 

J eI 4: QI ,A tQ.I 41'1111 4.14 U-cr~~ -crllLl'j~ -crYlli-crll'n O'W~'ijtFUfl·H).:jLl'j'Utllmff llJtlltl~ 'j~'U'U'l11fJ 

'j~'U1fJfl111l!fl'W (PH = 260 Psig) 
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i 
+ 
! 
I 
i 

1.1 ..: 	 ... "" 'I 'j/ d .A.1'" .A ~ I1 't1 4.15 	uu~~tI'l::U'I'Illtll'Wm'l L'Hfl111JlfJ'U'I.IrHtfl'lV.:ilJ'l'Utnmff t1JmlJ~'l:::'U'U'lf1V 

'l:::'lJ1Vfl112J~V'U (PH =260 Psig) 

1.1 ..: '" lIJ_.l_~ ""'I 'j/ '" ~ '" 'I 00 	 dl 't1 4.16 uu~~m,,~ mnl'1'1 L'iI'I.I'UflV1Jl'W'lUt'1fV'lfl'Ufl111JU11J1'ltl L'Umnl1fl111JW'U 

'I.IV~lfl~v~tli''Utnmff lrtVlilfl'l:::'U'U'li1m:::'lJ1Vfl111J~V'U (PH =260 Psig) 

15.00 

14.50 

14.00 

13.50 
Ix: w w 

13.00 

12.50 

12.00 

11.50 

T 
T 100.00 

+98.00 
it 96.00 

t 94.00t9200 ~ 0 

90.00 

T 88.00 
iI 86.00 
. 84.00 

82.00 

80.00 
1 2 3 4 5 6 7 8 

l"la,i1t'lllun''S'YIAiiSaU (hr) 

3.90 

3.80 

3.70 

3.60 

~ 
3.50 

3.40 

3.30 

3.20 
1 2 3 4 5 6 7 8 

:- 54,000 

t 53,000 

52,000 

.~ 	 51,000 

50,000 .E 

49,000 i 
48,000 

47,000 

46,000 

45,000 
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'Unn'" 5 

\11 fl fll) 'YI" fft1 'U t fI ~t1'l1l ~ 'U t11 fl1 ff 1" rJ 1~t11 fllfft ~U 1'11fl1:l HiU fll))::; 'U 1 rJfl1111 ~ t1 U 

1Mn'UuN~flt1Ut"U!C}ft1{ \I::;V/'ly;hfl1111ff1111lf) iUfll nhfl1111tVUm ~rJihh!vho'U 39,675 Btu/hr 

«lIlln~ iY'YIifflll) f) u:m~ rJ~ThrYhn'U 3.0 1 u1:l~1l) :iY'YInf11~fll)1MfI11111VUm ~ rJ~fi1!f'hn'U 

.s't ' ~ Q.I lqV Q.I 0 d. t d lqVG! .J I 0'l~ 
!1JU t1U1'l" ff'l tfll'l 1"mflfl1111flU'YI1~lU'Ut1'l)~'U'U'YI (I fl(l'lt1rJHniU 1,,"I1fl!\'IU C}f'l ff ~N(I'YI1 'I1)t 'U'U 

iill)~iY'YIn.fl1 ~fll) U1m'YIfl1111~t1U~~U \llflN1:Ifll)'YIflfft1'U~fl11lJ~UVlH1U 280 Psig ~'U11 
fl1111ff1111) f) 'lUfll)Vl1f11111l~um~rJiifi1t'yhn'U 44,212 BtuIhr «lJll)~iY'YI ifflll )f)u~m~rJiifi1 

!f'hn'U 3.38 U1:Itll)tiY'YIn.fl1~fll) 'lMfI1111!VUm~rJ~fi1t'yhn'U 11.5 Btu/hr.Watt Ui:l~~fl1111~U 

Vl1~lU 260 Psig ~'U11f111lJff1111)f)'lUflllVl1f111mVU!'\l~rJiifi1!'Yhn'U 49,856 BtuIhr 

«1I1l)~iY'YIifflllH1U~m~rJ~fimhn'U 3.99 U(ltlln;iY'YIn.fl1~flll i MfI11lJ!VUm ~rJiifi11'yhn'U 

13.6 	BtuIhr. Watt U1:Itlrlmll'; rJ'UL'VirJ'Ufll) 'YIfl fft1'Ufll) Vl1'llU ,.,~~'U'h~fI1111~UVl1'llU 280 Psig 
0 Q.i.,% '" '" '1~ Q.i. J 

fI1111ff1111lf'l '1Ufll)'YI1f11111WU1~1I'UU11.43 % ll(ltll)tff'YI1l.fl1~fll) 1'11f111lJWUl'W1I'UU 12.43 % 

.cd QI i 0 d ~0 	 ~ 
U1:I~'YIfl1111"U'YI1'llU 260 Psig fI11lJff1111lf) Ufll)'YI1f111lJWU1~lJ'UU 25.60 % UM 

.1 '" '" 'I ~ Q.i.'% 1...,J"" '" '" 'I ~ Q
lJ) tff'YI'Il.fl1~fll) 1'I1f11111WUl'W1I'UU 32.43 % flrJmull)'YIlIN1:I~t11l)~ff'YI1l.fl1~fll) 1'I1f11111WU 

.,j .1'" "PI I 'I v ..dJ I 

'U t1~!m t1'llJ) 'Ufl1 fllff 1"Ufl fl11lJffl111) f) 1U fll) )~'lJ1rJfl1111l t1U'U t1'lUN'lflt1UlflU lC}ft1) 'YI'U U t1Q 

nm~w'I1.Qij'Ut1~ffl) Vllf111111VU (fI1111~UVll~lU) U1:Itf2W'I1.Qij'Ut1'lfl1fllff1f)rJ) t1'U JUltH 

" , " 	 . 
'Ot ~6~fl1'U f.J1I f2W 'I1.fJ ij 'U t1~'tllf1t1Ulf)U1C}f~ i MfI~ Vi 'I11fl f2W 'I1.fJ ij'U t1~\l1f1 t1'Wtf)U !C}f~ i ~ fI 'l Vi 

"~VI1 i Mtl1111 ffl111) f) i Ufll) VllHlJ 'U t1~flt1U!f)UlC}ft1 {lll~rJU 11 llM~1:I t1f)!1(11 

5.2.2 i U fll) 'YIf) fft1'U fll) VI l'llU 'U6'lttl~t1'l1l ~'U fl1 fllff'Ot ~t1 'lfl1'U fllJff .fl11~ 'U 6'l t11 fllffiMfI ~~ • 
'I11flff.fl11t~h~"l '~fI~~ iltVlli MN1:Ifll)'YIf)fft1'UHf)~1:I1f)'~ 

http:Ufll)'YI1f11111WU1~1I'UU11.43


1. ,!!itJ fl.ff11Wn.n. fll:ilhfl11lJIg'WUft:;'11i'tlfl1fllft. 0l~I'I'1'n"l : fflJ1f1lJtl{J!ff1lJI'I'1f11'W lft~ 
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iron structure member 

2 thick plate 

3 Condensing Unit 

4 cover up 

5 cover down 

6 Structure Member 

7 Cover Aluminum Profile 60x30 4 

8 Cover Aluminum Profile 40x40 4 

9 Misumi-H BLFSN8-45_20 18 

10 Misumi-HBLFSN8-45 HBLFSNK551 new 4 
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