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Performance analysis of novel dew point evaporative cooler with shell and
tube design through different air-water flow configurations
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ARTIGLE INFOD ABITRACT

Hzzatiing foses Wopaech feaneic The complex dezize of & Jew point evaporative cooler (DPEC] i the largest imp 1o the globalization of

wuch a hizh-performance sysiem. Therefors, in this paper, we intreduce & mew desizn for the DPEC which
Erpwonds eliminytes the complexity barrier and rigmifieantly improves the myetem s parformance. The nevw Segien congirt
P ol FERpRn of ene shell and » bank of bebes. The siele shell works as o working ehannel, whils the tubes work a2 primary
Child air-aoer procertion harmiels. A solid mathesnatical model has been developed which can predict the system’s performanee with hish

Essirgy i) Buaima] phiscmanss snalyit

Rl i ECurscy, ad it was valsdated aening three expermmental pdies. Throazhowt dhe analvies, the snearry and thermal

pﬂ'fvmmﬂnd'!h:wmnlmﬂdvlhu:bﬂn pared to the con | BFBC wnth fat plate desags for fwo
aar-watar fow S parallcl apd air-water Sow confSigumtions. [§ was fomnd thak,
unaler o wide mange of operatonal and promctrncal condstzons, the nrw seolor consistontly optperformed the fat
plate brpe coolor by producicy colder air by about 3.1 °C and caproviny eperey efficiency by about 12.2 %,
Meanwhslc, the parallel aar-watsr fow configusation produced much coldor water than the sounber configura-

Hem, scccunting fos 1576 7C (140 W) colder

1. Introduction

Cheer the years, svaporative cooling, n general, has been considersd
s one of the most cansistent and relinble cources of cooling in building=
and indhstries owing to itz sinplicity, low-cost, and eaze of sccess. Be-
ddmmmdmmmhnzm&@nﬂmm[m] it lacks
byelraf] dantz that have been banned over the past de-
mﬂmmmﬂmmhwmd&mm
ransport heat from one zooe to apother s produce cooling. This
process consumes a high amount of electrical energy that eventually
consributes to the global warming phenomenon through the emission of
greenhouse gazes [1.2]. In 2022 alone, the SCRS: approximately
accounted for 17 % of overall electricity consumption and § % of overall
greenhouse gas emissions worldwide [3]. In consequence, the SCRS:
rezult in high electricity bills, high indtial and madntenance costs, and
severe environnsental damage [45]. Therefore, the environmentally
friendly charncresiztics of the evaporative coclers led many researchers

o study such a system and atvemipt to kmprove itz perdformance through
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many spproaches [6-11]. The lndention of high bumidity content and
wet bulb temperatuse of preduct air are two of the common impedi-
mentz of the direct evaporative coobers [12,12], However, in 2003, o
group of rezearchers [14] was able to overcome these fmpediments and
boost the system’s performance by introducing a new heat and mass
exchanger (HMX) with nevel design Frons which the air was eeoled to-
ward the inlet air's dew point temperture, vet keeping the humidity
ratic unchanged. Thi: cystemn was nameed the Maisotzenko cyele
{M-cyelel It distinguiched from direct evaporative cooler by precooling
the alr within the coaler inzide the primary channvel before divertng to
Since the first Innovation, the performance of such a system has been
contimously improving through the endeavors of many recearchers,
and it came with other names such 2= dew poht:.udugﬂmmivc
evaporative coolers. Such studies include experimental-bazed
tational-based, and comsbined :tudkﬂ.eschmmmﬂnlﬁu:d[ﬂ‘um
aspect, e, @ strical imvestigation, air-flow configurations, mathe-
mﬂﬂwﬂhﬁw&ﬂm:ﬂimﬂ material, Xu
et al, [15] employed a comagated shape plate az a new design for the
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