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Ipvention 1. Field of the Invention The invention relates to air
circulating and cooling devices, and in particular concerns an air
_circulating and cooling device with a spray neans, suitable for both 5

i ndoor and outdoor use to service multiple users on a wal k-by basis such as
athletes in conpetition or practice, fire-fighters while fire-fighting,
spectators of outdoor summertine events and the like. 2. Prior Art Heat
stress chal |l enges the enjoynent and/or health of persons engaged in 10
activities such as athletic exercise, or even spectating athletic exercise
by others, especially while outdoors in the summer. Fire-fighters are

| i’ kew se exposed to heat stress, on 'the job, which nay be even nore '
extrene. It is known to ease heat stress on an athlete, spectator,
fire-fighter or die |like by providing circulating air and/ or shade neans.
More conplicated solutions, such as 15 circulating refrigerated air, are
generally not favored because a unit of sufficient capacity to provide
meani ngful relief in an open outdoor space woul.d be prohibitively
expensive, would require a teamof workers to”rove, set up, operate and

mai ntain, and woul d require ‘sone neans to vent the warm side of the cooling
device. Nunerous smaller units ht be_depl oyed, but thIS sinply
nul tiplies the problens. In geR QR&IABLLE) AROKQTQIE F~ known
out door cooling devices that they are expensive to ach|re

Background of the Invention
The invention relates to air circulating and cooling devices, and in particular
concerns an air circﬁlating and cooling device with a spray means, suitable for both
5 indoor and outdoor use to service multiple users on a walk-by basis such as athletes in
competition or practice, fire-fighters while fire-fighting, spectators of outdoor
smnnwnhmemmmmandﬂmlﬂm. ) |
2. Prior Art
- Heat stress challenges the enjoyment and/or health of persons engaged in
10  activities such as athletic exercise, or even spectating athletic exercise by others,
especially while outdoors in the summer. Fire-fighters are likewise exposed to heat
stress, on the job, which may be even ‘more extreme.
_ It is known to ease heat stress on an athlete, spectator, fire-fighter or the like
by providing circulating air and/or shade means. More complicated solutions, such as
15  circulating refrigerated air, are generally not favored because a unit of sufficient
capacity to provide meaningful relief in an open outdoor space would be prohibitively
expensive, would require a téam of workers to move, set up, operate and maintain, and
would require some means to vent the warm side of the cqoling device. Numerous
- smaller units might be deployéd, but this simply multiplies the problems. In general,
20 it is a shortcoming of known outdoor cooling devices that they are expensive to acquire
and/or use, and inconvenient to transport and/or store. |



and/ or use, and inconvenient to transport and/or store. WD 95/ 35471

PCT/ US95/ Qi Summary of the Invention It is an object_of the .
i nvention t‘gg{)}?s(‘)t\;/ll- de a portabl e indoor and outdoor cooling Rfrk/YS9s@ye24

athletes, fire-fighters, spectators and so on, that uses a non-refrigerated
cool ant such as plain water or the like to prpvide an evaporative cooling

nmeans, the water 5 being atom zed in the air. It is another object of the
i nvention to nake the above portabl e i ndoor and outdoor evaporative cooling

unit inflatable via flexible walls fgﬁﬂ; EE &ﬁgr}j i gl Joé seal ed encl osure so
that the unit is nore conveniently p Tated. It is an

~addi tional object of It isan shjenof dr incermion\ts rovidecd pattabieinligdradid®uiddor cooling
evaporative cooling. unj vvi}_h' uilt-in fan to force air into the _
encl osure for i ﬁ'f"l‘%?fﬁ qtgs, ‘ﬁig‘g Ein SPSS1AUS apd pooen.Jhatigesshpan-refriggrated coolant

provi ded accor digggh &@ pldif WAieHt hﬁWiﬁé’t@Pﬁfdgta%L%aﬁégagigé Lobitfe ﬁfé%é,vr&ﬂ% ;gﬂ:ér

that optionally can take the formof an ui t or- prpe
i nner and out er being atomizedlin the diexi bl e material. The inner and 15 outer

Wrth an out et i ot AR SUECCE myeifiop 1 ok ie soBye paRetle foe A
o outdoor evaporative cooling unit inflatable via flexible walls forming a partially sealed
eticlosure so that the unit is more conveniently portable when deflated.
| It is an additiohél object _Of the invention to provide such an inflatable
10  evaporative cooling unit with a built-in fan to force air into the enclosure for inflating '
it. _ ' | | '
These and other aspects and objects are provided according to the invention in
a portable evaporative cooling unit that dptionally.i:én take the form of an inflatable
-conduit or pipe with inner and outer walls of thin flexible material. The inner and
15  outer walls cooperatively define an enclosure. The inner wall defines a chamber with
an outlet, which chamber is substantially enveloped by the enclosure. _ . |
A fan forces ambient air from an inlet through a flow divider, which directs . |
some of the flow into the enclosure and the rest of the flow into the chajnber to exhaust
through the outlet. Spray nozzles are attachable to the enclosure and aimed to spray
20 coolant, such as water, into the air exhausting through the outlet. The water can be
drawn from a tap to public-utility water, but if necessary can be boosted to high
pressure by a booster pump or the like. |
| The sprayed water and forced air mix together which results in a cooling
“mixture having a temperature lower than the initial temperature of either the tap water
25  or the ambient air via the process of evaporative cooling. This cool mixture is driven
" in a defined pattern by the outlet in either a cloud or a stream, either of which is
arranged to exhahé_t where persons can immerse themselves to cool down.
It is an optional inventive aspect to include a soaked porous membrane which
_ enhances the effects of evaporative cooling. In practice,  the conduit includes an intake
30  port through which the fan draws in ambient air. The conduit further additionally
includes an entrance portion between the intake and the blower in which the porous



A fan forces anbient air froman inlet through a flow divider, which

directs sonmW@953sdel fl ow into the enclosure and the rest of POFUHHT6RNE O

t he chanber to exhaust through the outlet. Spray nozzles are attachable to
the encl osure and ained to spray 20 cool ant, such as water, into the air
exhausting through the outlet,: The water can b8 drawn froma tap to
public-utility water, but if necessary can be boosted to high pressure by a
booster punp or the like. The sprayed water and forced air m x together
which results in anembdanegs sirstckadeodtay Angprinklipgsystemueaaneesed o theaWatehsource is

initial tenperature of gither, t t wat er. 25 . .of. the ient air via th
process-of evapor d??%éf%&ﬁeﬂ For}'ﬁﬁ-f:@?%ﬁ ngm%a(?flés pg@cgﬂ 6’@? %pcg%léseﬂewgaane?o
pattern by the outsbg tHepoRbisBiémbBratt eostimiously Withowater. € By s afiang¥meil, the effects
arranged to exhaust where persgns can inmerse thenselves to cool down. It

i s an optional i noffVaRQTati¥scaoling gre ephaperd. 5 soaked porous nenbrane which -

enhances t he fects ofmavan i \4 ' : .Eﬁ'ﬁne m?%g [ .

i ncl udes an i(ralf{ake 30 Th%oi?p&{%%JSHF%#EWf%@?%I%%gM IS}’] a g%? "‘IAIPF" air to
The conduit furt hescapedidm trecenclosurecintockhe chambert rEhecapertores iarensibel for ewetéring the
i ntake and the blower  in which the porous WD, 95 354?

, 1 |
PCT/ US95/ 07624 - 3-SS¢APifg: &iF 40 maintain. positive pressure, i the encleshre and; thershy,tonkeephe

to the water SourQEﬂiébngHﬁﬁr%pinﬁgieapent to the entrance portion and is
directed onto the porous nenbrane to ' o

The nozzles and outlet can be arranged in different ways to achieve different
10  shapes in the exhaust. | For example, the chamber can be provided with mﬁltiple'outlets
~and nozzles cooperatively arranged in nozzle and outlet pairs such that the nozzle of
each pair is mounted in a middle of the outlet of the pair. In this arrangement, the
exhaust and spfay mixture is discharged in the shape of a'cloud or the like in which
persons can immerse themselves. For another example, the nozzles are arranged at
15  spaced locations in a plane common with a single, relatively large outlet. By this
. arrangement, the exhaust and spray mixture def'me the shape of a billowing stream
which can be aimed up, at an incline, horizontally or downwardly, so that persons can
walk through or under the point of discharge to iinmerse themselves and to cool down.
.The cooling unit is deflatable for easy portability between different sites,
20  whereby the cooling unit can be used by athletes in competitions and practices, by fire-
ﬁghiers during their official duties, by spectators or attenders of outdoor summertime

events, etc. | | |
According to another inventive aspect the cooling unit can be arranged to form
a pavilion. The pavilion arrangement includes three or four leg segments (although any
25  number is possible) and several overhead segments arranged in a framework. The
overhead segments preferably have lower portions in which a plurality of outlets are-
defined. - The segments can be formed in the double wall configuration described
above, or even more simply of a single wall configuration in which the fan inflates just

. the ehcloéure defined by the single wall. |

30 |  The nozzles can be arranged in different ways to accomplish different shapes

in the exhaust. For example, the nozzles can be mounted in spaced positions within



soak the porous nmenbrane continuously with water. By this arrangenent, -the
effects ORV(%g%@ative cooling are enhanced. 5 The inner wall is
preferably with apertures arranged to allow air to STERISPT@AN t he
encl osure into the chanber. The apertures are sized for netering the
escaping air to maintain positive pressure H}the encl osure and thereby to
keep the inflatable conduit inflated. The néZzles and outlet can be :
arranged in different ways to achieve different .10 shapes in the exhaust.
For exanple, the chanber Cﬂ B Erow ed Wl%h mul ti ple outlets:-and nozzl es
cooperatively artP&SERBENS: 3 PPIDESpaced AW from F]Le g‘éﬂﬂﬁs t Iﬂﬂoﬂ&@mﬁbi&MES othis

each pair is nOynhifingenAaries eempting Be hizes
arrangemnent, the. exhagst and spray lIr#xt S?Le%dldg& tlargec %ﬁh@%ﬁnlglsecogm%

“cloud or the |i Kig moumngwalp@peme the outietsto becb#ered; olr&qmrotﬁ)ﬂnembﬁtnbﬁr

exanpl e, the nozzles d_at | ocatiqgs .in a pl ane

common with a single ﬂf&l"% %bragesgl@vgmo ﬂya{nﬁge&s %‘Pféﬁ?mblfaﬁés are

exhaust and 5spr gized afidusRantefli fop fbe@ris étﬁé* e‘ihatﬁttﬁglrg?(mrggwﬁfc dl@? |
; rsons can

be ai med up, at an incline, horizontal or downwar
wal k through or en¢lgsire fq]@aytsalmthecravehmax@qr sm;cmmmﬂwdx h’allhtmmlaly, tha ghoraus

cool down. The %%%Ibf] f ortab| bet
different sites %S%L%Sk ﬁ}eﬂﬁﬁ %@% Algm ‘H”‘Pﬁﬁ‘xﬂﬁe hﬂg%ﬂ ﬁfgusmcietggwpwh
conpetitions andapbadirected pntoype‘rsom, fdrlezhinpres stinding aindéeihe patilioni al duti es,
by spectators or attenders of outdoor summertime events, etc. According to .

. .another inventive as ef Agrangemeng gf Hl?mlélancml@rthengwsmth owitiple, discrete
pavilion. Tge p@iﬁlets Qe ﬁoiﬁ&%ﬁedu&leis%lﬂéd&apetjaﬁ'%ly%aﬁ& in | 59218 G S Uhe pairs

~(alt hough any
such that the nozzle of each pair is mounted ina middle of the outlet of the pair. This
arrangement lxkeW1se dtscharges in the shape ot‘ a cloud whtch can be directed onto the

persons.
Inan alternattve embodrment the portable evaporattve coolmg unit is arranged
15 to deﬁne an mﬂatable tower which is easrly portable in that it collapses longitudinally
when deflated. The tower carnes a plurahty of nozzles attached high up on the tower
1n posmons and du'ecttons such that the nozzles ram down the evaporative coolaat,
such as water, on persons who are lmmersmg themselves in these showers to cool
| down. :
20 1 | A number of additional features and ob;ects will be apparent in connection with
| the followmg discussion of preferred embodrments and examples



25 nunber is possible) and several overhead segnents arranged in a
franevor k. - WBISB§49head segnents preferably have | ower porti BEBUSHORGRICh a
plurality of outlets are defined. The segnments can be formed in the double
wal I configuration described above, or even nore sinply of a single wall
configuration in which the faninflates just the enclosure defined by the
single wall. 30 The nozzles can be arranged in different ways to
acconplish different shapes in the exhaust. For exanple, the nozzles can be
nmounted i n spaced positions withi n Brief\lescriptionofithe Drawings '

PCT/ US95/ 07624 t he Seg'fﬁé}[asare P %e%lﬁ 3 %o inf -&E%ﬁ}?ﬂ%ﬂ%&ﬁ{x}%mﬁgpﬂ%

ot her things, this nounting enhances air a
maxi m zes evapor ainvemtionoas pregentiyhpreferrednt Itnghoaldsie paderstdad thae thelidvehdord i het
covered wi th poroys, menbranes. The [ OUS nbranes haye two main , | e
advant ages. The "Mﬁt%mgémﬁ‘?‘ggwms baciiae sa_l"‘?‘gﬁg‘?&al?lﬁrofﬁ’éf‘%ﬁ‘?%j‘ﬂm -_

the exhausti ng mﬁ%gpév@ﬁgﬁﬁ?‘?‘g?‘gﬁhm’m% wifgsure to maintain the

pavilion or other structure in] Additional Iy, the porous nenbranes
exhaust the air and coBIGUREn istapesspeativenviewrafmepartable indodrnand autdaod ewkporative

can be directed ont ersons, for exanple. standin r,. the pavilion.
Anot her arrangerre‘f'ﬂO? . “Pﬁe?cﬁ‘é{ﬁ’%ge‘g‘ﬁ%ﬁ@r‘@@%%&&%@%ﬁ RausiPgy ¢ i pl e,
discrete 10 outl ets, FIGBREX &l £§déBevativnhEViewltBéresf; cooper ati vel y arranged
in nozzle and outlet pairs 4 such that the nozzle of each pair is nounted

in a niddle of the outFKIURE 3 lie apagnlargeghipartial section view, partly broken away, taken
10 through the base portion of the embodiment of FIGURE 2; '
FIGURE 4 is a perspective view of an alternative embodiment of the invention,

with an inflatable housing exhausting a stream of mist and/or spray at an incline;
FIGURE § is an enlarged partial section viéw, partly broken away, of the
embodiment of FIGURE 4; | _ ' '
15 | FIGURE 6 is a perspective view of another embodiment of the invention, with
an inflatable vertical tower having sides carrying outwardly-directed nozzles;
FIGURE 7 is a perspective view of a further embodiment of the invention, with
an inflatable vertical column having a rim carrying outwardly and downwardly directed
nozzies; |
20 | FIGURE 8isa perspéctive view of an additional embodiment of the invention,
with an inflatable pavilion having overhead beams exhausting ddwnwardly-difected
evaporative-codled air; '
FIGURE 9a is a top plan view thereof;
FIGURE 9b is a bottom pian view thereof;
25 'FIGURE 10 is a side elevational view thereof;
* FIGURE 11 is a front elevational view thereof;
FIGURE 12 is a perspective view of yet anothef embodiment of the invention,
with an inﬂataf:le pipeline disposed horizontally between a. sideline bench and a‘
plexiglas shield; m, | _ |
30 'FIGURE 13 is a side elevational view thereof.



arrangenment |i kew se discharges in the shape of a cloud which can be
di rect ed erZ' %{]e persons. In an alternative enbodi ment, the portabl-e
evaporatl\P G ing unit is arranged 15 to define an m?Fngsz?’%%?'bwer .
which is easily portable in that it collapses |ongitudinally when deflated. -
The tower carries a plurality of nozzles atgached high up on the.tower in
positions and directions such that the nozzles rain down the evaporative
cool ant, such as water, on persons who are inmmersing themselves in these
showers to cool down. 20 1 A _nunber, of . (iil %I fea ures and

obj ects will be apparent i|HEREEheE LIR0R;Q SHRGRES: ussi on of
preferred enbodi rrenuaoumasetcarmbea ortab%&@dr?ﬁﬂﬂndoor evaporative cooling unit 20
PCT/-US95/ 07624 -5- Brief Descri ptlon of the Draw ngs_There are shown in the
drawi ngs cer t apcosdiag) o sheinvension; Mhinhsuses evaperative capling toxdrop thestemperature in

Prbod meni s i D aleRaer Oscy Bk 30 blsphdie sheltg e ot wlt Bl maf vk
t he scope &f t Reloasipimdoad aunc&phere drnart lwtddaunwnans Thel éadHing luniis 20 operates by

perspective view of a portable in d out door evaporatlve coqling unit
according to tﬁ@wmsém@.%dy\ﬂwog P YaWammer amhient lr ughanm e 24, and

exhausting the drawn in air through a rmg 26 of nozzles 30 spraying a relatively

warmer coolant such as tap water into the exhaust stream ~The air and liquid coolant
mix together and due to evaporatron both the air and the water are cooled relative to
10  their initial temperature The rmxture is directed onto the persons to be cooled, and (
~ insofar as droplets of coolant are sprayed onto the persons, further evaporative cooling
is achieved. |
The cooling unit 20 COmprises an rnﬂatablestrucmre 32 which deflates (not
shown) for convement portability between uses or for storage during non-use, and is -
15 inflated for use. The embodiment shown in FIGURES 1 and 2, for example, has a
| senes of annular segments enabhng the structure to collapse along its longitudinal axis
when deflated. _
Coolrng unit 20 is advantageously used for athletic events or practices, on
athletes and/or spectators, on fire~fighters dunng fire-fightmg, and other attendees or
| 20 spectators involved in actlvmes likely to cause heat stress. Typically unit 20 is used
| outdoors, although an indoor use is also possrble The mﬂatable structure 32 is shown
inflated in the FIGURES, and is disposed standing up_rrght on a base 34 that provides
_ some ballast and stability. ) "
Inflatable structure 32 ln FIGURES 1-3 (and 4-5) has a double wall
25  arrangement, compnsmg an inner wall 36, and an outer wall 38 surroundmg the inner
wall. The inner and outer walls 36 and 38 cooperatrvely define a relatively sealed
enclosure 40. The mner wall 36 further defmes a conduit with chamber 42 leading
from an inlet at the base to an outlet 44 and this chamber 42 is substantially
surrounded by the enclosure 40. Walls 36 and 38 are formed of a thm flexible material

30  such as a pliable resinous material, sealed canvas or the hke



FIGURE 2 is a side elevational view thereof; FIGURE 3 is an enl arged

partial secWMOM354dw, partly broken-away, taken 10  thr oughPERESHHT624
portion of the enbodinment of FIGURE 2; FIGURE 4 is a perspective view aof an
al ternative enbodi nent of the invention, with an inflatable housing
exhausting a streamof m st and/or spray at -ah‘i'ncline; FIGURE 5 is an

enl arged partial section view, partly broken away, of the enbodi ment of

FI GURE 4; 15 FIGURE :6 is a perspective view of another enbodi ment

of the invention, withlaflatable sucipned2.is Keptdaflatedyyiaa tam 6 mpunieddn baser34,i Fiap 46
outwardl y-directe . 3 [ [ Vi ' :
enbodi nent of theqsl %lgéﬁ{;?g%cf%%ﬁgénlc%?eéﬁgﬁlgﬁggﬁ) [ eélledg{oﬁjhrfir%] l%&%‘% turn
rimcarryi ng out waithlirya housingpthanizads tp aiflowe dividerd8z Fans46 Gidrates continnouslyddRise,

8 is a perspective yiew of gn additjon enbodi nent .of the ipventio |t
an T Atable. pavAn BTG GRanRIRIEH 86 BRIIDIES GrmHbH A Rage S ot dwn
evapor ati ve- cgol e\;!'\?rtéﬁdf é'eg#&%h@ﬁoﬁ&gaaﬂm fRvAdividef s ! i*fdv@&ifvideﬁﬁ;e'ﬁﬁh%}l% dring

a bottom plan vie er _ FIGURE 10 I1s a side elevationa
vi ew t her eof ; FI Gsipel 1Air shat flomwsrthrougle thetdenien of theaing is directed tachaorEr 42; and air

perspect e Vi o B Yl B S BB B b UTL Or ML
pl exi glas shield; and, The air forced into enclosure 40 inflates enclosure 40 and thereby induces
structure 32 to stand upright in the inflated shape shown in the FIGURES. The air
10 forced into the enclosure 40 is vented in a controlled or restricted manner through a
series of apertures 54 (see FIGURE 5) between enclbsure 40 and chamber 42.
Apertures 54 form flow restrictions that meter the escape of air from enclosure 40 for
maintaining the desired p_ressixre difference between'the enclosure 40 and the ambient
air. This keeps structure 32 inflated, so long as the fan is on, and causes structure 32
15 to stand stabiy on base 34. _ . |
' The forced air is discharged from enclosure 40 and/or chamber 42 at an outlet
44 in the end of structure 32. The flow rate of the forced air preferably is
considerable, such that at least nearby the structure the discharge forms a defined
stream. An inventive aspect includes the mounting of spray nozzles 30 in the plane
20  of the outlet 44 for émitting water into the flow. In the embodiment shown, four
nozzles 30 are interconnected by a ring manifold 26 which is supplied pressurized
water or other coolant by suitable, preferably flexible flow connections and a pump
-(not shown). | _ .

Nozzles 30 are spaced from one another, for example in an array in w_hich the
25  nozzles are opposite one another around ring 26. Manifold 26 and spray nozzles 30
can be removably attachable to inflatable structure 32, such that they can be detached

from structure 32 upon deflation, for transportaiion and/or storage. |
The preferred coolant is simply water. Filtered tap water can be provided and
- pressurized through a booster pﬁmp. A high pressure pump is advantageous to obtain
| 30  better atomization of the coolant irnﬁediately adjacent to the point of exit through
nozzles 32. As a result, evaporative cooling is enhanced because atomized coolant



30 : FIGURE 13 is a side elevational viewthereof. WO 95/ 35471
PCT/ USO5¢wyaRd416- Detailed Description of the Preferred Embodiments

FI GURES 1-3 show a portabl e i ndoor and out door evaporat|v5 E’Hé?ﬁ"ﬁ@“umt 20

according to the invention, which uses evaporative cooling to drop the.

tenperature in the anbient air (i.e., the lgcal atnosphere surrounding the

cooling unit, which my be 5 a | ocal indoor- atnbsphere or an outdoor
one). ‘The coollng unit 20 operates by drawing in a steady flow of

b | 30 1 FBraPRaal aport YRS TAN I RS, TRASSHRR ARG Bt

coal.ant such aa;ommanmirmludenhmrdldtam%ﬂﬁlﬂ&f ofificec€i78 in Holzled 30,3Mlch hfdy bEcome

| ant X to ethr :and.dug..to ev tion, -bot-h the air and the water are
ol ﬁ‘éqeef’ g n‘i?él‘ﬁl‘»ul’lé accmullrﬁqatqfrhme@rdhe dikeed -

‘cool ed rel ati 1‘??’ Susp pastigle
onto the pers Un'iesé prdb%ﬁﬁéﬂn% mﬁtﬂﬂubt‘l‘ﬁ?hﬁfatﬁﬁ aﬂdBFW:a‘te? u%a g%anq%ﬁté’ages

sprayed onto-the persons, further evaporative cooling is ac |ev
cooling umt ompmwsalmanme agcemplished withtwater f8émardoniestie i Jipl)eitypleally
ri

ho for co I|t et uses or-for. storage, n )
?IOI‘IWE)SE and :L\sf%§§8% #? | tav? fpgﬁpug]g%er% SR8 PRSTHTE SRS Faised psi
and 2, for exajmheére. has a series of amnular segnents, enabl i ng t he

structure to collapse along its |ongitudinal axis
IOThe spray gozzles 32 are onented to spray the coolant such as tap-water, into

~ the air dlscharged through outlet 4. The water is presumed to be at or below ambient

10 .temperature, but could be lukewarm and still be cooled by evaporatlon Due to

— ' ' evaporative coohng, the advantages of the mventlon are achieved without the expense
o and complexrty of refngeratxon of the air or water. The coolant mixes with the stream
of exhausting air, dunng wlnch part or most of the ltquxd coolant preferably changes

into vapor. The resultant mixture is cooler in temperature than the coolant or ambient

15 air because of the evaporatlve coolmg process The mixture is also of course more _ |

humid than the amblent air, but is refreshmg to persons nonetheless.
The cooled alrlwater mixture flows turbulently from outlet 44, preferably-in a

relatlvely defined stream. Inflatablé structure 32 i is shaped and sized so that the stream _

passes wherein persons can immerse -themselves to cool down out. A preferred
20 location for structure 32 is behind the benches onl the s1delmes of an athletic event such
as a football game or practxce to cool down the athletes between plays.
| With a grven extent of mxxmg of the air and water, the actual temperature
achieved by evaporatlve cooling varies with the initial dryness of the ambient air. - For
example, glven dry warm air at 95°F (35°C) and 20 percent relative humidity,
25 atormzmg even amblent temperature ‘water therem can drop the temperature of the
- mixture to as low as 66°F (19°C). However, if the same ambrent air at 95°F has a
relative hurmdlty of 50 percent, then atomtzmg the water only drops the temperature
of the mrxture to about 80°F (27°C) Frequently, with tap water from-the domestic
_— : supply, the water will be relanvely cool after ﬂowmg for a time, wmch of course
| 30 makes the mlxture cooler than warmer water. '

¢



when deflated. Cooling unit 20 is advantageously used for athletic events
or practi c@¥Q9¥ds4at hl et es and/ or spectators,. on fire-fighterBECTiUSH0T624
fire-fighting, and other attendees or 20 spectators-involved in
activities likely to cause heat stress. Typically unit 20 is used outdoors,
al though an indoor use is also possible. The ¥nflatable structure 32 is
shown inflated in the FIGURES, and is disposed standing upright on a base
34 that provides sone ballast and stability. Inflatable structure 32 in

FI GURES 1-3 (and 4-5) Thasvaporating tempettature Shanggresultgdnom extragsingrlieat emprgy) from

' wal | 36, and " wall 38 i he wall . The.i
ond outer walls T SR a0y Sig B ensty 3 ohEER e Dnkehcor, P sty i 18 VEor.
encl osure 40. Thghu$inhe tsaiperatiref thidnperisdadhicved withomdeie! imtdducGdinrdte exwérhal

| eading froman inlet at the base to an outlet 44, and this chanber 42 is
substanti al | y suFefogeration powenundike cooling: systems which exgraginbeagan she-corapopeat(®s
athin flexiRkle I : . ' es,| epial,

canvas or th ? li @.&% is W&% /Wé§li§? ifivenfoR'td aﬁélﬁrﬁe whdté H@at_%@fh&&, bed4uRt S&m
PCT/ US95/ 07624 | fiohaemdrgy espended wo éndiide iflowk ah¢ balafideadfenergyn addddasr sifbtracted is

mounted in base 34. FE 46 is electric and can-operate ,on conyentional |ine
vol tage. Fan 46 FRHS- b‘?ﬂﬂl@?m*nﬁﬁynew dnin-vapgrizatiog ‘fﬁé"cwq gr&%uleow%lm* RSy

di vider 48. Fan ¢ihPRESGRS ferQfs emppriine drdgpuse, and draws anbient air in
t hrough one or nore inlets or intakes 24 in base 34. The fan -

An additional inventive aspect is shown in FIGURES 4-5, concerning an

10 embodiment that provides for enhanced atomization of the coolant in the air. ‘The
structural elements in FIGURES 4-5 are generaliy the same as in FIGURE 1-3,
excluding the overall shape of the inflatable structure 32 in an inverted-L, except that
the base 34’ includes the following differencés. Between the intake port 24 and the fan
46, there is an enlarged entrant portion 56. The entrant portioxi 56 is substantially

15  obstructed by a porous diaphragm or membrane 60 at a position between the intake 24
and the fan 46. A sprinkling system 62 is mounted adjacent the membrane 60 and is
connected to the water source. | Thé sprinkling system 62 is niounted to continually
soak the porous membrane 60 with coolant. The air that is drawn in by the fan 46
must migrate through the porous membrane 60, and while doing so, loads up with fine

20  droplets and/or vapor of the coolant. By this arrangement, the effects of evaporative

| cooling are enhanced. Oné or more wetted porous membranes can be placed across
all or part of the flow path at various points aiong the structure. |

In FIGURE 4, nozz_les 64 at the outlet have orifices (not shown) sized for

producing large jets of water. The _combinéd effects of the enhanced evaporative

25  cooling in the entrant portion with large jets of these nozzles 64 cooperatively produce
a drenching cooling experience for persdns_ immersing themselves in the discharge.
This embodiment is particularly useful for fire-fighters during fire-fighting. Fire-
fighters are subject to substantial ptoblems with heat and normally have no concerns

| * about being drenched. | _ '

30 FIGURE 6 illustrates an alternative inventive aspect wherein inflatable structure
66 is formed of a single flexible wall 68 defining an enclosure (not shown) ventilated



5 forces air through the housing and to flow divider 48. Flow divider 48
can have | hape. Air that flows through the center of the rin -
di rect ed‘?%ggé#gzger 42; and air that flows outside the ri r?gf f%sgamﬁégt ed to
encl osure 40. The air forced into enclosure 40 inflates enclosure 40 and
thereby induces structure 32 to stand uprigff._in the inflated shape shown
in the FIGURES. The air 10 forced into the enclosure 40 is vented in a
controlled or restricted nmanner through a series of apertures 54 (see

restrict) ons. t AR SRptRny REodlbelRt: ORRERT0 LS coRibd Ui Ronssiclioiy ptes 72,

the desired prasnouzte sid betlet pais.0 Theanazie 12 ofreatlo paik ¢ houmed ik Baniddli ¢fnthe
air. This keeps structélre 32..inflated, so long as the. fan i.s-on, and_ causes

structure 32 18utlet;7) of thepaik. o4 fanyimot, shown)gn the, baseo34 £rces #ir ite, Pavsswnize: ded
from encl osur e, / ,ﬁ?ﬁg‘q@ 2 &gﬁn tn re
32. The flow rgﬁeﬁg‘? ﬂﬁ orceci 6§| rﬁgr eraﬁ*&b}agﬂ%‘gg?l ergbrblq‘elgéggcﬁHt H
at | east n@ar byrramgement,the diseharpe air fmhaeag:h dttletn’ﬂ) mixes fwithethe spragedicoolant of

i nventive aspect inc ntr ra 30, in.the Ia e 20
of the outlet 9% F%"lettaﬁeﬂ‘éﬂ& ﬁ&f%@? Pﬂ"ﬁ%@de%’ﬁﬂl’ P58,
four nozzles 30 4gfifed ﬁét&i-ﬁ@f‘@l%&%‘ ahﬁlléwﬁitgr&h%ﬁlﬁ feforR offal dbud or feRikeiifd -

pressurized water or other coolant by suitable, preferably flexible flow
connect i ons anwhichrpersons ean lmmmyhemsﬂﬁseg cgol down. spaced from one anot her,

o ExATPle 1 o o BiGUBE'S P Sy RamedE 6P 45 RS TABRA G Fu
at t achabl emt 0 aﬁiﬁgaaetbldeﬁat i GAfltEbIS Lower2h) The tovdrems fedéimbles g eAlafed soda
or beer can and can be sultably decorated wnh an adverttsement or logo, for use in
sportmg ‘events and the like. Tower 74 has a pluraltty of nozzles 76 attached at the
upper penphery spaced and oriented such that nozzles 74 shower or rain down water
_ on persons walkmg close by. ' .
| 15 ' FIGURES 8-11 show a further mventlve aspect wherein the inflatable structure
is shaped to resemble a pavilion 78. Pavxlton 78 comprises several segments 80-84
formed in the smgle wall configuratlon of FIGURE 6-7, all inflatable by a common fan |
or blower (not shown). Pavrlton 78 comprises four leg segments 80 and five overhead
segments 82 and 84, arranged in a framework. The four s1de overhead segments 82
20  have lower portions prowded with a plnrahty of outlets 86. |
| The outlets 86 can be arranged in different ways to accomphsh different shaped
discharges. For example, outlets 86_ can be patred with nozzies 88 at spaced positions
on the side overhead segments 82 and adjacent to the 'outlets 86. The nozzle 88 of
‘each nozzle and outlet pair is mounted in a middle of the outlet 86 of the pair. By this
25 arrangement, the air and spray exhaust defines a cloud which sinks onto persons
 standing under pav1hon 78. ' -
In FIGURE 9b, the central segment 84 features an alternattve outlet 90. The
outlet 90 is elongated and covered with a porous membrane 92. The porous membrane
92 has two main advantages. Porous membrane 92 forms a flow restriction to
30  controllably vent or meter the discharged air from within the inflated segments 80-84

.,)



from structure 32 upon deflation, for transportation and/or storage. The
preferred cHQWM4Ts sinply water. Filtered tap water can bePFTESPHF42and
pressurized through a booster punp. A high pressure punp is advantageous to
obtain 30 better atom zation of the cool ant inmedi ately -adjacent-to the
poi nt of exit through nozzles 32. As a result 11evaporatlve cooling is
enhanced because atom zed cool ant WD 95/ 35471

PCT/ US95/ 07624 -8- vaporizes i:n the air nore quickly:than |arger draoplets.
The dr awbacks- of F BAINGR daflitienq @mu)_%amrabranﬁg? alsa asqfiéo enlianee Puxipg of the aif and
orifice-size inn e d by suspended particles -
I n the cool ant, b;%gekcénﬁﬁpzﬁc%\ﬁ {ane%ggir? e %. These probl ens can be
m nim zed by filtrati oFIGHRESr12:43 show ragethee pmbediitieat, achezein caysingle walbinflatable

typi cal Iy at 40"t STEBUB00 ke HHCHHRT S ih Areed beSrnfaLly; nEhe i-Behec s gan
rai sed to 1408 pspe %ouﬁ&aeoffﬁteegﬁaﬁ&xsmﬂﬁs&a eS8 iR'FIGURE 13 Oorsdiﬂﬁiéélgbﬁnd
cool ant, such as tap-water, into the air discharged through outl et

wat er i s presunedas shown iat brokerblinesy Fhisembodiment wtpemlaalmdepte@m ceal playerscon

| ukewar m -and stil 0 eva on aROS .cool I n -
t he advant ages. of 3 :bﬁ%&\ ﬁ@ ?ftea} %Q% ?frc@ng%%%w%ﬁéﬁeo'&“ e eng e méiinted
c?rml exity of ref phaplexiglayshidid 104 tat éonfrnesvaie%onﬂgwisaﬁegeadiid aldom thé ddvahtge
stream

of shielding the players against objects thrown from the stands. _ _

10 Inflatable structure 100 has outlets 106 and 108 aligned in two rows. In the
upper row, each outlet 106 is paired with a nozzle 110 as above, for atomizing coolant
in the discharged air. In the lower row, the outlets 108 are without a nozzies, and
merely exhaust forced air at the ambient .tempera'ture.' In conjunction with shield 104,
the two rows of nozzles 106 and 108 cooperate to lift, carry, and drop the cooled

15  exhaust of the upper row of outlets 106 onto the bench 102. By this arrangement,
defined flow patterns can be shaped and selected for the most advantageous cooling in
the region of the bench 102. '

Alternatively, or in addition, the air in inflatable structure 100 can be pre-cooled
‘via the sprinkling system and porous membrane 62 and 60 shown in FIGURE 5.

20 ~ The invention having been disclosed in connection with the foregoing variations
and examples, additional variations will now be apparent to persons skilled in the art.
The invention is not intended to be limited to the variations speciﬁcally mentioned, and
accordingly reference should be made to the appended claims rather than the foregoing
discussion of preferréd examples, to assess the scope of the invention in whi;:h

25  exclusive rights are claimed.



of exhaust i ng air, during which part -or nost of the Ii'qui d cool ant

pr ef er abl c{gz’ s into vapor. The resultant m xture is coqler j.p . '

t enper at u%’é’ g%ﬁt he cool ant or anbient 1% air because o%q%rﬁjeéggggﬁ'bra_tive
cooliing process. The m xture is also of course nore hum d than the anbi ent
air, but is ref t}x ¢10 Persons nonet hel ess. The cool ed air/water m xture
fl ows turbul entMo'utl et 44, preferabl y-in a relatively defined

stream Inflataple struc shaped and sized so that the stream
passes wher ei n.g PQB?E‘ed ﬁﬂépgéiw{ ’éﬂt\)’8§°?]é“ F down out. A
preferred 20 bantakeon for structure 32 is behind the benches on the

si del i nes of an2@rimgefinozagent such as a football game or practice to cool
down t-he at hl et 3¢ nbz#léseen pl ays. Wth a given extent of nmixing- of the air
and water, the 32t3@ilinflataplerstructuee achi eved by evaporative cooling varies

w th the |n|t|aB4d3:yrtnss of the anbient air. For exanple, given dry warm
air at 95[err] F3¢ 3&fer waild 20 percent relative humdity, 25 at om zi ng even
anbi ent tenper aggipgerWaliler therein can drop the tenperature of the mixture
to as low as 66hgLhdibsréOlerr]C). However, if the same anbient air at

95[err]F has a Efl hum dity of 50 percent then atom zing the water
only drops the ure of the mixture to about 80[err]F (27[err]C).
Frequently, vvater fromthe donmestic supply, the water will be
relatively cool r fl wing for a time, which of course 30 makes t he
m xture cool er F water. . E\? 95/ 35471

PCT/ US95/ 07624 54 senes apertures (see FIG )

56 enlarged entrant portion
60 porous diaphragm or membrane
62 sprinkling system
64 FIGURE 4 nozzles and orifices s1zed for great Jets
66 FIGURE 6 inflatable structure
68 single flexible wall

70 plurality of outlets
72 plurality of nozzles _
74 FIGURE 7 inflatable tower
76 plurality of nozzles
78 FIGURES 8-11 pavilion
80 leg segments
82 side overhead segments
84 central overhead segment
86 outlets
88 nozzles
90 central segment alternative outlet
92 porous membrane
100 FIGURES 12-13 inflatable structure
102 bench - soccer .
104 plexiglas shield
106 outlets in upper row
108 outlets in lower row

. 110 nozzle



-9- The evaporative tenperature change results fromextracti ng heat energy
from the ai‘poéﬁas"&éi hg the energy to change the phase of thePGHEYES0762dm
liquid to vapor. Thus the tenperature chany® i's achieved without the

i ntroduction-of external refrigeration power, unlike cooling systens which
extract heat in the conponent(s). 5 There is no need with the invention,
to di scharge waste heat el sewhere, because apart from energy expended to
i'nduce flow, the balance of energy added or subtracted is zero. The | atent
heat energy expended in vaporization is drawn fromthe warmair, which
accounts for the tenperature drop. An additional inventive aspect is shown
in FIGURES 4-5, concerning an 10. enbodi nent that provides for enhanced
atom zation of the coolant in the air. The structural elenents in FlI GURES
4-5 are generally the same as in FIGURE 1-3, excluding the overall shape of
the inflatable structure 32' in an inverted-L, except that the base 34

i ncludes the follow ng differences. Between the intake port 24 and the fan
46, there is an enlarged entrant portion 56. The entrant portion 56 is
substantially 15 obstructed by a porous di aphragm or nenbrane 60 at a
position between the intake 24 and the fan 46. A sprinkling system®62 is
nmount ed adj acent the nenbrane 60 and is connected to the water source. The
sprinkling system62 is nounted to continually soak the porous nmenbrane 60
wi th cool ant . Thgwai%@%hat-is drawn in by the fan 46 nust mgrate through
t he porous menbra &S ,~and while doing so, loads up with fine 20

dropl ets and/or vapor 1f thg pefiahieevapdirtiveldodliag bait ¢emprisingt he ef fects of

evaporative cooling are enhanced. One. or nore wetted porous nenbranes can
be pl aced across an inflatable conduit formed of an inner wall and an outer wall cooperatively

defining an inflatable enclosure, the conduit having a chamber with an outlet;

a blower forcing air from an inlet of the chamber to the outlet;

at least one spray nozzle attachable to the inflatable conduit and oriented so as
emit a liquid coolant into the air; |

meahs for coupling the spray nozzie to a source'-of the liquid coolant, whereby
mixed air and water are diséhat.ged' from the outlet such that persons can immerse
themselves to cool down. "

2. The cooling unit of claim 1, wherein the inner wall and the outer wall
form an annular passage and a central passage, one of the annular passage and the
central passage forming the enclosure and the other formi'ng' tl_xe chamber.

3. - The cooling unit of claim 2, further comprising a flow divider operable
together with the fan to direct a portion of air flow into said enc_ilosure and a bortion_
of air flow into said chamber.

4. - The cooling unit of claim 1, further comprising a porous membrane
positioned along ‘at least one of the ‘enclosure and the chamber such that air passes
through the porous membrane, and wherein at least one said riozzle is positioned to

soak the porous membrane with coolant for enhancing evaporative cooling.

* c L M s *



all or part of the flow path at various points along the structure. In

FI GURE 4,wpQeési@es 64 at the outlet have orifices (not shown si.zed: for
produci ng | arge Ji;ets of ‘'water. The conbi nﬁd effects of thelEHHIROAER
evaporative 25 cooling in the entrant portion with large jets of these
nozzl es 64 cooperatively produce a drenching cooling experience for persons
I mrersi ng thenselves in the discharge. This enbodinent is particularly
useful for fire-fighters during fire-fighting. Fire- fighters are subject
to substantial problens WHaholf 1 bei ng
drenched. 30 ' GUREOG ﬁélugfs?#g&;ugagn%gterﬁp@gﬂ:&ﬁ\?ﬁﬁﬁ %ﬁg _
wher ei n i nf | at alpheradity olﬁ:sald voztes| arrlmgedad mokzle and ogtlet fairs X a bespestiel ndzBle of
defining an enc| ure sh i | ated WO 95/ 35471

PCT/ US95/ 07624ea é\'n“ %‘“ﬁﬁ%a‘ﬁ? g5t 3 foreesRonding eytlet of thermpinyy ¢

conbi ned with correspondl ng nozzles 72 in nozzle and outlet pairs. The
nozzle 72 of each pair is_nounted in a mddle of the outlet 70 of the pair.
A fan (not shown) i@ theThsésehwumloéélaua. }, whergincwe ofi the inrive a6d outes walls

?Rldsl gf | agfr\gﬁggerre e‘ﬂ{lﬁ]e% i SC argeg'&dgl(rq?%%@régﬁg b ;qg Ouchf o eénoff‘i’l}‘n

t he sprayed codleeertclosﬁreotodteepzl!d eondiit infisted.he conbi ned effect of the
mul tiple nozzle and outlet pairs produces a defined pattern or shape of a
billowi ng exhaust in the formof a cloud or the like in :

7. The coolmg urut of claim 3, wherem the ﬂow divider is substantially

-

shaped as a nng, ﬂow through a center of the rxng bemg dlrected to the chamber and
ﬂow around the nng bemg dlrected to the enclosure

8. The coolmg umt of claun 1, wherern the condurt defines an inverted-L
shape, the outlet ‘being dxsposed ata free end of the mverted-L shape.

9. A portable evaporauve coolmg umt compnsmg _

an mﬂatable enclosure formed of ﬂexlble matenal havmg at least one mlet and
at least one outlet, the enclosure being dtsposed along an air flow path

a blower for forcing ambtent a1r from the inlet, through said enclosure to
drscharge through said outlet; '

spray nozzles attachable to the mflatable enclosure, the spray nozzles being
arranged to dtscharge along the flow path _ |

means for connectmg the spray nozzies to a source of water under pressure,’

| whereby the water is rmxed w1th air m the air ﬂow path to cool the air by evaporative |

cooling, and wherein the outlet is arranged to direct the mlxture where persons can

immerse themselves to cool down.

, 10. The coolmg umt of clatm 9, wheretn the enclosure comprlses a plurality
of segments tncludmg leg segments and overhead segments cooperatwely defining a
_ frame structure, the overhead segments havmg a plurahty of satd outlets

AR g



whi ch persons can i merse thenselves to cool down. In FIGURE 7, another
enbodi ment " 8¥O $¥B4Por t abl e evaporative cooling unit is 10  RCTASIHEI6RH
define an inflatable tower 74. The tower 749 esenbles an enl arged soda 4
or beer can and can be suitably decorated with an advertisenent or | ogo,

for use in sporting events and the |like. Tower 74 has a plurality of

nozzles 76 attached at the upper periphery, spaced and oriented such that
nozzl es 74 shower or rain dQwn water on person J king cl ose by. 15

FI GURES 8- 11 show a fulther QYPH ﬁﬁlm%maeﬁdétm e\?;\’/gF‘ﬁ“’c %eleﬁsﬁis%?é’&‘éﬂ nozzles are
structure is shap L4 GREMOHE @ tisld?Q{}e -of RAY idul HEP;| St?m fi
several segnents gg{uglgdfornedlhl n The sirng ea}ﬁ;\lva)lfltﬁéécgjlr'il ?‘Suar@%gfon %lk IGLIJ)I?QE1 o
6-7, all infl atabmixing befare dischargeathraughishoomlets, and furtherwdmpriting porous membranes

conprises four |eqg _segnents 80 and five overhead segnents 82 and 84 .
arranged in 5 fr afeVSHE A ket PRt dhesditith Rieou AL prowgine oK, rerissiops
portions provided gy kdepinghhe haltiiffar@f. outlets 86. The' outlets 86 can be
arranged in different ways to acconplish different shaped di scharges. For .
exanple, outlets 86 can be paired with nozzles 88 at spaced positions on
t he side overhead seg ts .adi ac h t :
of each nozzle and ou[ﬂligt pgﬁﬁipghnrﬁ)u'ﬁ ggaﬁaﬁﬂébmﬁ/ggﬁy %t#éﬁ%()r(t)%{&?é@e%@z@qs%e
the pair. By thisp2ived withroutigsimnhozzieundadutien pairss phiewozzieofueach pairi befiy Mmounted
cl oud which sinks onto persons standing under pavilion 78. In FlI GURE 9b, :
the central segneff disehargeetthe outlet of the PAlst i ve outlet 90. The outlet 90 is
el ongated and covered with a porous nenbrane 92. The porous nenbrane 92 has
two mai n advant ages. Porous nenbrane 92 forns a flow restriction to

13.  The cooling unit of claim 10, wherein the frame structure comprises

more than two leg segments and more than two overhead segments.

14. A portable evaporative cooling unit comprising:

an inflatable enclosure formed of thin flexible material and defining a tower;

a blower for forcing ambient air into said enclosure;

spray nozzles attachable adjacent to an upper portion of the tower and being
directed at least partly outwardly such that persons can immerse themselves to cool

down.

15. A portable evaporative cooling unit comprising:

a conduit defining at least one outlet;

a blower for forcing ambient air from an inlet into said conduit to exhaust
through said outlet and producing an air flow;

spray nozzles attachable to the conduit;

means for connecting the spray nozzles to a source of liquid coolant, the spray
nozzles discharging into the air flow such that the coolant is mixed in with the air flow
and cools the air flow by evaporative cooling, the outlet being arranged to direct the

mixture where persons can immerse themselves to cool down.

* c L M S *



30 controllably vent or neter the discharged air fromwthin the i nfl ated

segnent s p . = WO 95/ 35471 : : S -
PCT/ US95/ 8‘98%%35-4%1 - to maintain inflati 3@ Por ous nenbr anBCHYSBYEEH,c1t s
to enhance mixing of the air and water, and hence maxi nm zes evaporative
cooling. FIGURES 12-13 show anot her enbodi ment, wherein a single wall
inflatable structure 100 like in FIGURE 6 is oriented horizontally. The
inflatable structure can 5 be nounted off the ground as shown in solid

lines in FIGURE 13, qi on €. gk: . AS; SHOW) i roken -lines. This

embodi nent i s parti Clc,ll|6'a_l‘ I3;It hgdca(%élggq}%g éfo%ﬁ%ﬂ%@%‘%ﬁ%’%‘é DgiAt lgast gpe porous
soccer contest. nigmbrand pedividried torihfersecthbairficwe sactogai 458 passes RBUEHEGe Pordus
pl exi gl as shield 104 that .confines:the cooljng di scharge-and al so has 't he
advant age of shiRARRTAR.130d Whexgin at least soms obHiedozzles areoymanged to Sork the pons
100 | nf | 3teibrene WithGhe bSoldd0 has outlets 106 and 108 aligned in two
rows. In the upper row, each outlet 106 is paired with a nozzle 110 as
above, for atom zing coolant in the discharged air. In the |ower row, the

outlets 108 are withqyt a-hozzles, and rel)y exhayst forced air at the
anbi ent - t enper at ur e.q:jn cor &RBﬁi‘%H“WFEF il)é'dvﬁ'fﬂ‘,‘a{kés‘twer‘lfvﬁeépzms are

nozzl es 106 and piRteddRRRE edrfiultpkirédm of &iel dutlef Mdng kRPait ABWS Yte
exhaust of the upper row of outl.gtks 106 onto the bngnch 102. By f‘%ritﬁe coolant

arrangenent, defs méxediwighhtheaair Sowsintesnallyeofsthe seelingenitel ect ed for the nost
advant ageous cooling in _ - : -

18.  The cooling unit of claim 15, wherein the conduit is a partially sealed
enclosure formed of thin flexible material and, for use, has an inflated position induced
by the blower forcing air into the enclosure and a deflated position for portability and

storage.
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the regi on of the bench 102. Alternatively, or in addition, the air in

i nfl at'abl e ' WO%8847e 100 can be pre-cooled via the sprinkli REFEYIBEM2ANd
por ous menbrane 62 and 60 shown in Fl GURE65. 20 The invention
havi ng been disclosed in connection with the foregoing variations and
exanpl es, additional variations will now be apparent to persons skilled in.
the art. The invention is not intended to be |imted to the variations
specifically nmentioned, and accordingly reference should be nade to the
appended cl ai ns rather than the foregoing discussion of preferred exanples,
to assess the scoqg of the invention in which 25 exclusive rights are

cl ai ned. WO 95/ 1 12

PCT/ US95/ 07624 PARTS LI'ST 20 por Al //|1ieo2gumloutdoor evaporative
" ffo i nflatabl e

cooling unit 24 intake 26 rjing ¢
structure 34, 34' base 36

~ SUBSTITUTE SHEET (RULE 26)



40 encl osure 42 chanber 44 outlet 46 fan 48 flow divider 54 series
apertures (WOSSB$4BURE 5) 56 enl arged entrant portion 60 por RESOFBHRAgm or
nenbrane 62 sprinkling system 64 Fl GURE 4 #4%z1 es and orifices sized for
great jets 66 FIGURE 6 inflatable structure 68 single flexible wall 70
plurality of outlets 72 plurality of nozzles.-74 FIGURE 7 inflatabl e -tower
76 plurality of nozzles 78 FIGURES 8-11 pavilion 80 | eg segnents 82 side
over head segnents 84 central overhead segnment 86 outlets 88 nozzles-

20

SUBSTITUTE SHEET (RULE 26)



\

90 central segnent alternative outlet 92 porous nenbrane 100 FlI GURES 12-13
inflatable structure 102 bench - soccer 104 plexigBg shield 106 outlets in

upper row 108 outlets in lower row 110 nozzle WO 95/ 35471 PCT/US95/0762_,
PCT/ US95/ 07624 13 W claim 1. A portabl e evaporative cooling unit
conprising: an inflatabl e~sondui Quited_af an inner wall and an outer wall
cooperatively defining.an'i kRl afabl e engl ostire, the conduit having a

chamber with an outl et ;~a bl gwe W air frbman inlet of the chanber
to the outlet; at |éagy dne g R R attaChatl e to the inflatable
condui t and orientegd S0 "as DR ;%“i‘gn ant tnto the air; neans for
coupl i ng the spray ‘nogsfa<I s-\%g.- =8 he~VT gyi d cool ant, wher eby ni xed
air and water are didcharg r”:;‘;‘:;:__:_,:’;,'y’ persons can i nmerse
SN Su : -
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thensel ves to cool down. 2. The cooling unit of claim1, wherein the

i nner wal | “¥R8583#1 outer wall form an annul ar passage and a PCEHSO8PT624
passage, one of the annul ar passage and tf#6 central passage formng the
encl osure and the other form ng the chanber. 3. The cooling unit of
claim?2, further conprising a flow divider operable together with the fan
to direct a portion of air flowinto said enclosure and a portiggzof air
flow into said chanmber. 4. The ¢ f ' '

conprising a porous nenbragi osy™N d\ial{omng €8s n f eNdl psur e
and the chanber such that ai sses |thbs € r 20N &N
wherein at | east one sai d 4Q0&zNe)i - AT @e 0 K\t e LpoRos Ty ane
wi th .cool ant for enhangi(ity evapprafitya .ceoN ho 1.1

11111111121121111 5 N\ VAV 7 '
PCT/ US95/ 07624 1 N\ {TheTedal i ng_ami t\ o im-1; ry & ON-a: lity
of said-outl et/sya it SAI 0z.z) )
out| et pairs,|j al riegpactii ve{npzgl e jof{ dadh (pdi eifn ufpted\to Ai ge
at a correspohdy : A i , cCarm 1,
wher ei n one. of (¢ he YAnerie \0 er “isl\for dpkr t-ur es ng
flow restrictiadns, r /et erl ' ' r =

- oo - o —
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the enclosure to keep the conduit inflated. 7. The cooling unit of claim
3, wherein MP¥PEL divider is substanti ale‘gl% shaped as a ri ng?T/pﬁ%§W7le'irough
a, center of the ring being directed to the’’Chanber and fl ow around the ring

being directed to the enclosure. 8. The cooling unit of claim1l1, wherein
the conduit defines an inverted-L shape, the outlet being disposed at a*
free end of the inverg : xe cooling unit
conpri si ng: _ T ! i havi ng at

| east one inlet and |a Iy - 2| 0% ) ¢ ' di sposed al ong
an air flow path; a = SEA L Dle A4t [ t hr ough
sai d enclosure to di ssharge r , Spray wazzl£s attachable
to the inflat Jfa.en )i pAY)) es being aryarged to di scharge
along the flow path; ME\le spray nozghks 0 a source of
wat er under pressure, e I xed with a I/ the air flow
path to cool the air i ; IS
arranged to direct 8bg RS ' ¢ sel ves to cool
down. 10. The cool i a\ ORI ei 9 §r e conprises a
plurality of segnentsjy i udi ng | eg segBet i ; '
cooperatively defining fame structu ';3) : ANt s - having a

SUBSTITUTE SHEET (RULE 26)



WD 95/ 35471 |

PCT/ US95/ ORGygkisks7ill.  The cooling unit of claim 10, wher ePET/EBYESE some
of the nozzles are nounted within the seg6ébts upstreamof the outlets
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| (54) Title: PORTABLE EVAPORATIVE COOLING UNI'I/

(57) Abstract

-A ponable indoor and outdoor evaporative cooling
unit includes a conduit structure (36) with an inlet and an
outlet, an air blower (46), and -a plurality of nozzles (64)
for emitting water or other evaporating coolant into the air
flow. The nozzles (64) connect to a source of water (62)
or the like and are posmoned in or on the conduit (36)
such that sprayed coolant mixes together with the forced air
1o form a mixture whose tempemtuxe drops via evaporative
cooling. The outlet directs the mixture in streams or clouds
where persons can immerse themselves or walk through to
cool down. Alternative embodiments inciude an inverted L-
shape, a tower and a framework forming a pavilion. One
or more porous membranes (60) can be placed along the
flow path, particularly at the outlet, with at least one nozzle
arranged to soak the membrane. As used at the outlet, the
membrane forms a flow restriction for maintaining inflation.
The cooling unit is advantageously used for cooling athietes
at competitions, fire fighters and the like.
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