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" indirect evaporative cooling (IEC)
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' Vapor-compression chiller

¥ Chlorofluorocarbon (CFC)

¥ Hydrofluorocarbons (HCFC)
¥ Absorption refrigeration cycle
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' Evaporative cooling system
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' Direct evaporative cooler (DEC)
¥ Indirect evaporative cooler (IEC)
¥ Maisotsenko



aS 0g (Jae CELe ppe a0 Lol ail s ] il alads oo 5 U s juf O jgods lsa sloo

MQLSA

Gt Sptas plo ale (ol cadosls ioles ) dae b aS (60g,9 sl V=) S Gillae
3l S JUIS 51 yeue 51w leo 31 siidn a5 Sglas ol b Ll g o St UK 0,1y puiins o
U <, (5355 slsm 45 5ism el duvgy (ol 35 o il 1y Jole s 255 5 o ogbye JUIS

?



o Skes (mizmad g abb 65 mb oo hilo ton pelies (6 S e 4 Cus g e
Slea oo o9 Fimb Cel goo9e o g ABl ails jolme S JUK 5l LS G slp e

Db oo et (pl 5l (>9,5

5 00 wyb e JUIS 3ls 52 pra a5 Cewl o 03l Ligles ¥ sas b i JUI 5l 2,5 clsn

Ol das gl Slagss jshaie ed 4 g ai o | el aladi gloo U iole po obm) ol

S5l aalsl e JulS jabas as 3 oy

g e S Jels wilaid 318 axg30 g0 iy 0uiiS S Slaptinw ol jo a5 ola sl )l

S8z 5 Ol Al glsil (63955 Slsp SVl 5 (Seolinnge i Sliogas (Jawe Gl caslio olal
b yialyly ol sl g todlion Jowe cnl 0l Slge iz 9 S00Ss LS 5l gl g adsl slapl > 408
o yge lsr g Ol luld ulul g aijls (98 5 chnd bli e a8 coul oad oLy olosleiin

D1 aaleS glaie (golpiinn i

iz SBlasl Y-

el )b oy LG a5lo p so 95d guas puiians puf 00U SUS (lanw (gwy 2 4 059 (2 50

Slge ol 5 Lol 2 SO pwaie SIS e Sl 5 Ll s, ISy Slge ol b sl ()l
s Olgieds ol 51 oolatul § ¢Sudgune Jome 5l 2Biolo;l Glaiges cilo b aS aib oo ;500

B L@); )| Awwd u.!‘ o;)lf s EY GW u.a‘ O)S.Lo.c- La .E.u).a LgLQwLo)T ﬁl.’?u‘ 9 0SS



2 oy (sl Slapians g diged (ol o dmlio b plg U cslsy qualss olnl 08l g lgago]
9 u] d;@o u‘)./.& s J.ALM: MLM L)"‘ aS W L)‘)"‘ 3o ‘) LQW L)"‘ )‘ oolawl ulin‘ ‘u‘).a|

il oo 3 w51 S5y (SO SN (655

bl bsle Y-

el Srme 5 oRleS 9 (ohaloye Glapians Coenl SO 4 Jad (nl jo L desdo il Jad

2300 Ll |y gSidgure Joo o)) (M5 (Byre g mlilen pg o (phalojw (Slaptanns

Sps sl Slatanw gl mooy & Jad (pl o aRBAS Gl » G900 g Jad
955 (o0 513 oolitul 590 aiges ;2 5 Shoe (i jshate 4 &5 1) Ll 2 oS> Lally) 9 <3l pealy>
2 )Ll (6 e Slpaiins drsgi Wg) (sS4 ALB3S la)lS 1 (6590 b asldl o 5 13,5 el Gl
255 pealy>
& aszlye g e lo Gialejl plonil b Jad (o - dadgl diged it b g 8150 bl pges Juab
Orizeed 5 o enlss Jae lizl bl 4 ead aisle slo diged g DYlEe (S 5l Jol> s
P Jose 38es oy n (F595x 0)lye 8 0blys 05 el e | adsl iges sl (S8

D> ooy i gi (6t (dole pw i S B

5 ol s @l Jas cpl jo . Byl i g iwboy] plxil j1 Juol> ol ol Juasd
oolaiwl priw Gl & yioren g Sl g qudle> 95 UsS &\9.:»5%;1 Lyl o Jows o, Sles gy p

S eeple> ol aliee gla liwl jo lodiuow () 3l

- lolegdion &yl g (6 S ARl ooty Juad



$390 9 (snloy Sl e glgil Y



doddo V-V

143,10 sdes o je
Gods 3S160 (525 e GRS G @iy 9 5551 Bran jLalS @
S o ool Ol 51 15 o6 5 Slapn (539 Conmjlaze o Cangs @
el i plo 5l osles L o1 J58 5055 (SigSz (plozsl Jlai 51 @

oslazwl R 9 u;i»b J)La.o 90 9 Alwd Lg‘ML»J.oli» LgLbeg)ﬁL:_é LS’Q’} 9 GASU.’ 6L®W
G Gl canlin g Sl 0 S8 G ST 5 pde Glaptanw 0,515 Laisls Glos i3

diied YU (65,8 B e b b o] Sl ol sl by Loz

b alie 3 gl S & S e S slapins 5 oS bl
S S a5 saboslaiwl (65,5l .akiwe (6 YL L Hlesily slyls S0 piole pu slapiusw
Ol o8 sl Gy Sl b otale e Slapiacas plo 53 00d Bpo 655 2oy3 00 b ¥ Vgens
Sl 10 jgm S siislo yus Glapincn Loy plp aw B g0 (6,508 laptunn lodly S lade
sl 030l VY Jgaz 50 colo s Jgare ol 3z (1 ' (65,31 o]y G jluia [Y]
o HFC , (R-22 aile) ls HCFC 5o oloo e sl Jghiie caST5 (calo s (slorgioem
QO Comnd Olgo cpl g aijls oy Jole S p o0l s ,.ab &S oz (R-410a 4 R-134a ol
S e Slapian 3l oolitul JJo raen 4 [F] wjls 1) i sl )S Lai> UG apnSlss p)S

RVATRC K ISNPSCIVIPUIST JRVIT SN N I DRI VUSCIN PERPSINR S IO 3

Slse 5 (SeS5 OMSte Gl 4T T byday wil ceslin jlas Wlg oo e Glapians 3L

' Energy efficiency ratio (EER)
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(D-outlet grill

(@)-supply air tangential fan

(3)-upper water distributor

@-water feed tube

(5)-heat and mass exchanger

(6)-water recirculation pipe

(D-exhaust air axial fan

(8)-water pump and associated
float switch

(©-water collector

10)-inlet grill

D-overflow pipe

(2-casing

(@3-adjusting valve

(4)-stop valve

(15-drainage pipe

@6-water inlet pipe
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Abstract:

Using the latent heat of evaporation of water as a natural driving energy
resource, indirect evaporative cooling (IEC) systems can decrease air
temperature without increasing its moisture content. The performance of any
evaporative cooling system is largely dependent on the structure and design of
the heat and mass exchanger. By modifying the exchanger of the IEC system,
air could be cooled below its wet bub temperature and towards the dew point
temperature

In this study an indirect evaporative cooler with cross-flow heat/mass
exchanger was developed in this research by optimal design, material selection,
experimental investigations and economic, regional acceptance analysis.

A prototype heat/mass exchanger and the associated air cooler was designed
and constructed in laboratory. Testing was carried out to evaluate the
performance of the experiment prototype. The results indicate that the wet-bulb
effectiveness of the prototype ranged from 97/5% to 135% for all test
conditions. Energy efficiency (or COP) rated from 40 to 65/83. It is also found
that the water consumption of the prototype can be less than popular
evaporative coolers in Iran.

This research also investigates the feasibility, economic and environmental
potential of using this cooler in buildings in Iran. It is concluded that this cooler
can achieve a higher performance (in terms of effectiveness and energy
efficiency) than the typical evaporative coolers without adding too much cost. It
Is found that the effectiveness and energy efficiency of the heat/mass exchanger
in the cooler are largely dependent upon geometries of exchanger, the intake air
velocity, temperature, humidity and the working-to-intake air.

Keywords: Indirect evaporative cooling, Maisotsenko cycle, Energy efficiency,
Air conditioning
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