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to contact bodies for evaporative cooling apparatus
and the like and a nethod of form ng the coating.
BACKGROUND OF THE I NVENTION Field of the Invention
[ 00011 Cooling towers and evaporative coolers or the
i ke renove heat fromwater by causing water to
gravitate through a fill assenbly in heat exchange
relationship wth currents of air. As a result the
tenperature of the water is |owered by the surface
evaporation of the water before being returned to the
equi pnent enploying the water for various thernal
i nterchange functions. 100021 It has been wel |l known
to formcontact bodies for use in these apparatus
froma plurality of sheets of corrugated material s
defining a plurality of ch ngg ducts in the
contact body through mhichag nd |iquid are passed.
One such well known contact body is disclosed for

exanple in U S. _Pat 3,500,615, Such _contact
bodi es are forMWM%ISrTMI EPGECOATING nc uding

Kraft paper, WQRSISIOPHST OFFORMING SARRO -2

fiberglass, plastic, and other materials often porous
materials as well as inpregnated materials as shown

for exanple in Ug. fh§§§3%$9r 003] Gas
contact bodies oféykﬁghﬁggthave (S |ﬁ%¥gadvantages

in cooling towers and evaporative cooling appar at us.
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encounters the nost dirt and atnospheric inpurities,

and is also expggggk@go '(!)E"f‘H feoRrahBst Y, this
portion of the contact body 1s su Ject to

Foeld afithedinivemtion

[0001] Cooling towers and evaporaﬁve coolers or the like remove heat from water
by causing water to gravitate through a fill assembly in heat exchange relationship
with currents of air. As a result the temperature of the water is lowered by the
surface evaporation of the water before being returned to the equipment employing
the water for various thermal interchange functions.

[0002] It has been well known to form contact bodies for use in these apparatus
from a plurality of sheets of corrugated materials defining a plurality of channels or
ducts in the contact body through which gas and liquid are passed. One such well
known contact body is disclosed for example in U.S. Pat. No. 3,500,615. Such

contact bodies are formed from a range of materials including Kraft paper,



and clogging as a result of dust and dirt entering the
contact body. [0004] To conbat this problemand to
woenmsya3xshe dust and dirt filtered fromthe aPCT/US2007/019750

has previously been proposed to flush the contact body
wi th copious amounts of water. If this is not done
and the debris is allowed to dry on the substrate of
the contact body (particularly if it is a porous
substrate such as Kraft paper, fiberglass or cotton)
the dust, dirt, spores and m ngrals captured by the
contact body will deposit and solidify throughout the
fibers of the contact body sheets. These deposits
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contact body. Given the construction of the typical evaporative cooling apparatus,
it is the first one-quarter to one inch of the channels of the media which will be
exposed to sunlight and subject to the proliferation of algae in the presence of the
light, nutrients and moisture.

[0006] One attempt to overcome these problems is proposed in U.S. Patent No.
5,248,454 which discloses a gas - liquid contact body formed of a plurality of
facially opposed corrugated sheets with the corrugation in alternate sheets being
disposed in parallel to form a plurality of criss-crossing channels for gas and liquid.
The air inlet side of the contact body has an air inlet portion coated with a water

impermeable hydrophilic material containing an algaecide. That system does an



evaporation and the substrate evens out the

di stribution of water over the surface of the
wevepessasive medi um The prior art sol ution of PCO@IS2MME019750

the edges of the substrate inhibits evaporation at

the edge of the cooling pad in the area where the air

entering is hottest and driest. [0007] It is an object

of the present invention to provide a contact body for

cooling towers and evaporative cool ers which has

I mproved operating efficiencieg- [0008] Another object

of the present invention is to provide a contact body

which has a self-cleaning air inlet and/or air outlet
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corrugated sheets disposed in facially opposed relationship to one another and in

substantially parallel relationship to one another in alternate sheets. The contact
body defines a gas inlet edge adapted to be positioned adjacent to the gas inlet side
of the casing.

[0011] The sheets of the contact body define a plurality of intersecting and inter-
communicating passages allowing the passage of gas and liquid therethrough. The
corrugations in each of the sheets extend at an angle to the main direction of flow
of gas through the contact body, with the corrugations and alternate strips being
disposed at an angle to the corrugations in the strips disposed between the alternate
strips. The gas inlet edge of the contact body is coated with a water impermeable

hydrophilic material containing an algicide of varying density from the edge of the



t hese surfaces decreases inwardly fromthe edge of the

sheets. As a result water can travel through the
woansus3xsubst rate to be made avail abl e for evaporalsz®m019750

at the |eading edge while the surfaces nost

susceptible to algae growh are protected. BRI EF

DESCRI PTI ON OF THE DRAW NGS [ 0012] The above, and

ot her objects, features and advantages of this

invention will. be apparent in the follow ng detailed

description of an illustrative4enbodi nent thereof,

which is to be read in connection with the

acconmpanyi ng drawi ngs, wherein: Fig. 1 is a vertical
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of the air inlet portion of the single sheet of the
contact body; Fig. 4Bis a viewsimlar to Figure 4A

of the sane shegirEF PESCRELTIGNGF THE DRAWINGS |
schematic illustration of a spray booth for coating
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whi gh one or nore contact bodies 22 constructed in
actdt§8hce with the present invention are nounted. The

base of Fipagiing véridablongiti@idal set@ordl $i6W oLend@bsliment of a
float, 24 and drai nage |ine 25. Gas, WD 2008/,033354 ]
PCI7alssdoTFadeptng to contaipppndact bpdlies gppsttustedia ageRffppacsvith the
or Ihtighn the contact bodies at the air inlet
ed%%y%g??‘%@ghg% thereof and is drawn upwardly, within

t he appaFig @95 aperspectivet View, partly in section, of a contact body

constructed in accordance with the present invention and adapted to be used in the
tower of Fig. 1;

Fig. 3 is a fragmentary enlarged view of the air inlet edge portion of the
contact body of Fig. 2;

Fig. 4A is a further enlarged view of the edge of the air inlet portion of the
single sheet of the contact body;

Fig. 4B is a view similar to Figure 4A of the same sheet, inverted; and

Fig. 5 is a schematic illustration of a spray booth for coating the edge

portions of the contact body.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
[0013] Referring now to the drawings in detail, and initially to Fig. 1 thereof, a
cooling tower 10 includes a casing 12 in which one or more contact bodies 22
constructed in accordance with the present invention are mounted. The base of

casing 12 is formed into a sump 23 having a float 24 and drainage line 25. Gas,



29 equi pped with a fan 30 and notor 31. Liquid, such
as water, is introduced into the evaporative cooling
weappmriasass or cooling tower through a Iiquid seppiug2007/019750
line 27 and escapes fromthe |ine through
perforations or nozzles 28 or the like in the well
known manner. The |iquid escaping fromthe supply line
28 passes through a distribution pad 32 of
conventional construction into the top of the contact
bodies 22. [0014] Contact body-22 in accordance with
the present inventions is illustrated in greater
detail in Figs. 2 through 4. The body consists of a
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be achieved or function to be performed thereby.

[0016] Typically, the corrugations and the corrugated sheets have a height or
amplitude up from 5 to 40 or 60 millimeters and a width of 10 to 30 millimeters.
The corrugated sheets may be adhered to one another at points of contact within the
contact body or may be held in a fixed position by suitable spacing and retaining
means at their edges.

[0017] Contact bodies having the general construction illustrated in Figs. 2, 3 and
4 have been formed from a variety of materials including corrugated plastic sheets
or sheets of fibrous, woven or non-woven material, such as for example glass,
Kraft paper, or cotton. Such fibrous materials are typically porous and may be

impregnated with resins, as for example is discussed in U.S. Pat. No. 3,862,280 in



-6 order to provide a degree of rigidity and wet

strength. As noted above, the contact body tends to
woabds@asssdi rt and dust passing through it w t hpChasaor/019750

At the edge of the contact bodies algae growmh is

encour aged by the exposure to sunlight, noisture and

nutrients contained in the air and water passing over

the contact body. This growh occurs principally on

the surface portions of the corrugations that will be

exposed to the sun on the inlet%-portions 26 of the

contact bodies. [0018] In accordance with the present

invention, this problemw th previously proposed
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of the contact body, which is not subject to the collection of dirt or the exposure of

sunlight, functions in its usual way.

[6020] It has been found that a protective layer composed of a latex acrylic, rubber
or plastic base material applied to the edge of the contact body adequately protects.
the contact body.

[0021] The protective layer is applied to the air inlet edge of the contact body by
the apparatus shown in Figure 5. More specifically, contact bodies 26, only one of
which is shown in Figure 5, are carried on a conveyor beneath a spray stand 52 in a
spray enclosure (not shown).

[0022] The spray stand 52 includes a nozzle support bar 54 extending transversely

across the path of conveyor 50. Bar 54 has a plurality of nozzle support arms 56 or



[0022] The spray stand 52 includes a nozzle support
bar 54 extending transversely across the path of
woams@psas450. Bar 54 has a plurality of nozzl erPeusen/019750
arms 56 or WD 2008/ 033354 PCT/ US2007/ 019750 -7 the
i ke nounted thereon. A spray nozzle 58 is adjustably
mount ed on each of the arnms and connected by hoses 60
to a supply of the protective coating. The spray
nozzl es are of conventional construction and produce a
fan |i ke spray which, as seen7i.n Fig. 5 1is directed
downwardly at an angle toward the upwardly facing
inlet surface portion 26 of contact body 22. In the
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away from that edge leaving increasing surface area of the porous sheets exposed.

In addition, portions of the corrugations which are blocked from spray by adjacent
sheets have few if any droplets applied so that the porous sheet is exposed in those
areas essentially up to the edge.

[0025] Thus, as seen in Figure 2-4, the inclined surfaces 64, 66 of the corrugations
are heavily coated at the edges 23 of the sheets and the central valleys 68 between
them are essentially uncoated. It is only those inclined surfaces that will be
exposed to the sun. Moreover, as best seen in Fig. 2 the density of the coating
decreases at points away from edge 23 thereby exposing more and more of the

porous sheets.



them are essentially uncoated. It is only those
inclined surfaces that will be exposed to the sun.
wohososess4 as best seen in Fig. 2 the density 8€TmIS2007/019750
coating decreases at points away from edge 23 thereby
exposi ng nore and nore of the porous sheets. WO
2008/ 033354 PCT/ US2007/ 019750 -8 [0026] As a result
of this arrangenent, water can travel through the
porous substrate up to the free edge thereof where it
Is available to the hottest ang driest air for
evaporation while still providing protection for the
sheet edges and self cleaning anti-al gae form ng
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p unmflﬂbvscmﬁ alpe tb Gfrﬂb_HH %ﬁg {/Iici:;hegi;ief?%dﬁhe bﬂis@é}(d Ulik@iermore,
acr ic or ast i parts; aolin or
ag RPrey %5&‘; 139&36%}5 sfgsaretyashed wyvexiwithithe Water or moved
Cafrﬁ@&etﬂoﬁﬁd&t Body RRéfeShey cainnbCScfos@Pib he sdnidi:! The coating

O her conposition may also be use [ 0029] Al though an
| | plge proyd Qﬁ@l@ﬁﬁwtrﬁm&ct@ﬁn torthe pd%mﬂlonm%ﬂmewbwt

RSP SPh LR b SRR KIS SR B
[ sfqmnuldmdmsﬁediom t hat preci se enbodi nent and t hat
various f,htex%gber acrylic or plastic (i.e. PVC) 65-70 parts;
Kaolin or hydrated alumina 25-30 parts;
Titanium dioxide or carbon black 1-5 parts;
Silicone 0.001 to 1 part;
Other composition may also be used.
[0029] Although an illustrative embodiment of the present invention described
herein with reference to the accompanying drawings, it is to be understood that the
invention is not limited to that precise embodiment and that various changes and
modifications may be affected therein by one skilled in the art without departing

from the scope or spirit of this invention.



nodi fications may be affected therein by one skilled

in the art without departing fromthe scope or spirit
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-9- WHAT IS CLAIMED IS: 1. A gas-liquid contact body

for use in a gas-liquid contact apparatus, said

contact body conprising a plurality of facially

opposed corrugated sheets with the corrugations in

alternate sheets being disposed in parallel to forma

plurality of «criss-crossing channels for gas and

liquid, said contact body having an air inlet side

including an air inlet edge and an inlet edge portion

downsA T e 0L K IVEIDdSedge, said air inlet edge portion

bei ng coated with a water-inperneabl e hydrophilic

materi al whose density of coverage decreases froma

Cum of AT _ _ . _

o ai e A el bl BdBe 1R PSR Ronlel Shdratus, said

i eemtass body comeprisingé phuality sif dadiallyt eppdsed admrugated sheets with the

gas-liguid .contac aody ;as defined.in clai.m.l, wherein
Dot e Rt 3PN (R bl it Pl rp APTERE of

pwrisb-&i’osgfng mmr § fozlgay anlc[lﬁqaiki?ﬁbéd |39ntéc_:tgﬂﬁd y|Hatiitigthn air inlet side

caont act body, r yse in a,gas and |jquid contact, | )

apBsidmgan aﬁwﬁ?ﬁﬁgﬁ&e e gseta?dgagomneqovmsasmarﬂf sgidgdge, said

OUdit BlletBUEE potdhbef doatdd WRNY vdMikistirigabld hPdidbRilictnfaterial

of corrugated sheets disposed in facially oequgd

r evheseslensitypof epverage daersases droam 8 maximypsefaetd air jnjet edge

p e 4) - .

Qo o " AR O R o R Lt BRIl Ao areas

gaf san] sheetsitoéheadir.a casing, and a plurality of

i ntersecting and interconmmuni cati ng passages all ow ng

t he passage of gas and liquid therethrough, the

Ca2.r ugat Aqus-liquidesttac®bodphdldsmeatia chiine) dilitgeitpodtibns of said

angle to the nmain_ section of flow of the gas through

t HOBBalrd RRess theeid BYletrgge poriton ars esgentialhayneoated; ps

bei ng di sposed at an angle to the corrugations in the

adj acent strips, said sheets having a gas inlet edge

and an iAlges-lisgigecqnsact body fwowss im @ gas arid liguiid ¢ortgapparatus

bej coat i th. er.-4 nper l.e_h ophi Lic . .

P Bl Hehfer' Rl LBE AP Ge S Qithar bty gomprising

mexplaratitpbf s@rubasdd sheets eispesgtindavinly bpposed rlatibnship to one

Sy b ] el RO o0 xR 00 oS e v ding g
inlet edge adapted to be positioned adjacent said gas inlet side of a casing, and a
plurality of intersecting and intercommunicating passages allowing the passage of
gas and liquid therethrough, the corrugations in each of said sheets extending at an
angle to the main section of flow of the gas through the body with the corrugations
in alternate strips being disposed at an angle to the corrugations in the adjacent
strips, said sheets having a gas inlet edge and an inlet edge portion downstream of
said edge being coated with a water-impermeable hydrophilic material whose
density of coverage decreases from a maximum of said air inlet edge downstream,
within said air inlet portion to expose progressively increasing areas of said sheets

to the air.



WO 2008/ 033354 PCT/ US2007/019750 -10 4. A gas liquid
contact body as defined in claim4 wherein said
woaeisioasps4i ncl udes a material sel ected from t hecgmusa®7/019750
consi sting of |atex rubber, acrylic or plastic. 5. A
gas-liquid contact body as defined in claim3, wherein
portions of said corrugated sheets in said inlet edge
portion are essentially uncoated. 6. The method of
coating an air inlet edge portion of a contact body
conprising a plurality of faciw!ty opposed corrugat ed
sheets conprising the step of: noving said contact
body relative to a plurality of coating spray nozzles
wi4h sai d @srhqulitl ertntadgpedjb as tefined in@ldig 4 Whefn? Zdi@Soating

ositi,onin 0 s at angles to the surface of
p b"éiﬁ g?atggg?&e the\ growp E@&?ﬁtwg ofjatex ruhber, qcrylic or

t@d. form towards sald contact body and its air
et portion, whereby the density of the coating on
the surfaces of the air inlet portion decrease froma

mexi mum Qt ﬁhlﬁ&léélﬁﬁa b%ﬁytagﬁ 1?19&1\/ 1nfc§]’§h1n? vstPeerelrr]xg)zo%tlc?nss of said

downst r eant e arr portion

pr @gﬂwmd\megts iimsaié adengigea peaiomdre esentalbhesicateedx posed
to air. 7. The nethod as defined in claim6, including
the step of directing the nozzles at an angle to the

sué.f ace The hivehcuTicvatingd 8l fir\Miet edpe HHresles 4 BbMEd body
portions of Ihe surface of the corr&agatlons are

spTORIIng # Riwrliy jof dacially ennessd corpraafeshsheats soppsisingdhe step of:
from sprabving At @iftidt b68y FSAE 18Splurality of coating spray nozzles

with said air inlet edge portion facing the nozzles,

positioning the nozzles at angles to the surface of the contact body; and

spraying coating material in droplet form towards said contact body and
its air inlet portion,

whereby the density of the coating on the surfaces of the air inlet portion
decrease from a maximum at the surface of the body facing the nozzles
downstream within the air inlet portion to leave progressively increasing areas of

said sheets exposed to air.

7. The method as defined in claim 6, including the step of directing the
nozzles at an angle to the surface of the contact body whereby predetermined
portions of the surface of the corrugations are sprayed with coating and other

portions are blocked from spray by adjacent corrugations.



