., FGe3eB"?<R6 T~,/ Evaporative condenser w thout cooling fins Field of the
i nvention The present invention relates to an evaporative type nmedi um
condenser of an outdoor apparatus of an air conditioning syﬁ“\ﬂm‘m\mmmwmthe
utilizing of conventional cooling fins especially relates t ive
condenser which a plurality of stream ine cross section bare netadss ubes
are used for the nediumcoils to tack the place of conventional round tube

coils fo i Malels i i fd1l ciency by t
strean i nteﬂﬂgleﬁis‘qﬂgrcr?e vé;@S%ﬁ%%ﬁWﬂgbﬁ\s‘ﬁ%g it%klgcool i ng flmm“m“mwwlw“l
t horoughly avoid the possibility of deposit dirt and sedi nent Q%mbﬂﬁ coi |

t ubes between conventional cooling fins to provide the inprovenent of a
long |if Fieldrofdhe iooremtioBnt for nai nt enance and cl eani ng therefore.
Background _qof the invention The air conditioning systemis a very, i nportant
i nstal | ati dMeo&s§gainyentiod dgrelatstarionadh, CUaPPREEG YRR Ehf‘é¥ sour ce,

a proble f t QeI pr f if:.C i 4.q0k w | |
be a tar ggﬁdggggiﬁegge@gﬁgﬁéﬁﬁﬁgg%gr%fﬂ[holﬁbéelrr gggﬁté{d%?ﬁgr gf%tiegﬁnt he
type of Reidhodt $he patliging of capléntdohskcovling TieRi éspddallFpreluees tgom air
cooling to water cooling and then tendered to evaporative cooling.

Theor et i @al |8y apkgtivfe weerdenserorwhicBoakqdurakity apénistiesanlingi leross

d, . .b bsor b |y 30 Kcal of_h whi | h f 1K
ool 1 ng WEPUPTOBAFS, BEREOEPSS arcaneuiar M dmEAR, CIIIOCHAN KBS syst o
can be agftheyells LORyARHBRAN rdaiA onlie 1801t TESr HRMAYSncHudRY dnday the

nost of so cal 'ed” evaporative cool systemin na are not & real
evapor at ieR@poyatioe le@fic@e@@ﬁbbgatn@rbafe 3tFeaiRnkenNgubes etheingeived aad
evaporative cooling. Because: Firstly, there are still conventional round

t ubes usednitorthgedising afoi¢aoling dhwsnson aBi gol Ahomhiighly wivieddf ithey W

bl ows faced to,a | eading edge.A of .a round sectiognal tuyube 110 with a |ayer
of vt er BASSIRH Y, OndCHPSHASirt ARG SHBIMEBLLO Bhfnihd UOEST REBWEED: he

tube 110 r vl L 1al ] it i,nt: fP and D
of a di ar(r:\:g)?1 élr%%gtdﬁlﬁex?égg%ﬂfg{sagogﬂ%mﬁdgyhgfgg@rtﬁ\ggggﬁpﬁo?jgé 1§§§ ! fgn

directly thhevénd eoavenbmtlfdt maintedanceomdtlddifingoiletefdre.t hat case, a | ot
of drawbacks wi |l be happened as: 1. The wind fl ow Wdose not bl ows over a
rear portion of the curved surface of an arc FEFF (E is the end edge of the

tube 110),it's a kind of waste.. 2. The eddy currents will be occurred
behi nd u%a?lé&'fméageodfeﬁmnvenhon

The air conditioning system is a very important installation now in
daily life of human been, as to save the energy source, a problem of
how to improve the E.E.R. of an air conditioning system will be a
target of the designers and producers to be reached, therefore the type
of heat dissipation for cooling the medium coils is improved from air
cooling to water cooling and then tendered to evaporative cooling.

Theoretically, 1Kg of water absorbs 539 Kcal of latent heat
while evaporated, but absorbs only 30 Kcal of heat while the
temperature of 1Kg cooling water be raised 30°C as a maximum value
that a water cooling system can be achieved, the deferent ratio is 18
times.

However, in now a day the most of so called evaporative cooling
system in market are not a real evaporating system but a combination
of air cooling water cooling and evaporative cooling. Because:

Firstly, there are still conventional round tubes used for medium

1



,also a windless area will be happened thereat to offer a poor effect to the
next row tube 110" . 3.. Essentially the evaporation efficiency is not fully
devel oped while the wind flow Wbl ows over the water filmon the surface of
curved area ADF and AD F is under a condition of normal atnosphere
pressure. Secondary, there are still cooling fins used in high density as
1317 piece per inch, in which there will be water layers full filled the

L nterval daelaeRy SHOWALKRCEIY. 11, "yHikh A%WIEd HloW 'WEbREGA! FRGL PRt e Tins
for evaporating therefore it is not a real evaporative systemin tact.

Fi g. 1B sheading sdgead iofeacroansd sectiomadl tuthebd 1026vigk corldiyeg ¢ vidter pr esent
invention,to instead of  the conventignal round tube for nmediumcoils which

a wind fIEoWm vhsreon, Kixided tiata twadilayseageund gtheasusfage péatheéubeon of
th t i { 20 d.diwid LRto t it th dth
Surtace an0 BEPeB dISoud A Bk L350 FoatsbiRnrBRS s Sofitt hemt Blsnds
gradual mpdyeed di fktHOOY thR ﬂfbéll'll’)eazp'ihﬁl'@fh 'B'lthrrdvU‘, Iy | Oﬁﬂ'ang to

t heory of aerodynam cs, the wnd flow Ww blfows sti around the surface

DE and Dtkenodirehdyr bliowsdt@redubeobk0Y off nexheownsfethé¢ heviés.aln ahiad
acceleration will be, 2 occurred to provide a | arge negative pressure
t her eon, C@Agr aflet @l%afkaavwl@wﬂlh'mkl@ppeesdtasﬁuouy y on the surface of the

o b : Al . b sl
o oam t arsy oot Syl 18k 98% ot bids, o%8r & 38%E BEhSE°0 uklrn) X
and a | arge amyupe@f shafRY dfeain ofrcWatEr G(}Eripi%r FhkoRno3Agelofl Qhe

evaporating 1 gr of water) will be absorbed om t he gaseous state nedi um
in the tube 12Qubel pOddtisa kindwoftweaster ature thereat, in which a | ow
critical pressure of a nmedium cogfressor i s need for condensing_the | ow

t enper at ur & -nedi Ereddynewrsass v becorerired behindthe aegs efga § ande
energy for inpr

LN E.R. _therefore, PBractically a stream.ne cross
section can be a@?v)#bqqﬁgi&%/‘fﬁ 4k Wil#lf EFJ}&PI&W‘?‘%&%ETW Fl%lqr?f%c? RO, which
Fi g. 2A shown a dfésttPind ReRt réw tkeEN1Hrom a projection view of a tilt
cutting to a round tube R of a dianeter Dwth an obtuse angle a, while
Fi g. 2B shovik a Bsseatihléy | thesevaporatibaneffiotercyprisj eot ifahlywidewvedoptidng to a
sa2C is a cross sectional ,view of a sgrearﬂine tube conbined with a |eft
hal f of ellipsdvhide fhe ylflﬂg\ﬁo‘MaW fows| pyse the wateiwfilkn Ofe the

preferabl e val I ot I 3 ed~bhpo t; nt .l i @n are;
a=605, ~i =255 %ﬁ”ﬁ"géz&f %ﬁa%@fﬂﬁ@: o,’gﬁfrg‘;?gp‘fﬂ‘wgf%?e, a
stream i ne crosforaeflt A@Rosphélief pRIsgtef rom a cross section of a symetri cal
aerofoil, which a symmetri'cal aerofoil section tube as shown in the figures
of the pri decmdaryf theSe paeestilB,@adivgofimsd usedannphight d6A8s(196,a490
there a rear. end of the ,tube,is a,narfow sh angul ar_. form i rear
end of a LTELMIERE ReToiachein  whigh thee ¥l M@@énltaxeﬁ%féu\ﬁ]éjhﬁsg shows

in Fig. hRel i%t&ﬁ%l%%ﬁ&ééﬁ 6 hﬁ'éé’éﬂeﬂﬁgfb@t”ng aP&Y FiiEHy 8Ecg§eﬁ15hpse

Wi th a convex curve to avoid a narrow sharp angul ar edge 1 nsi e tube, a
narrow shaepfinsofdraevhporating tierefierd ibes myt dareadtdwapbriadive syepsthar heat

exchanger as clainmed in the foresaid prior arts, but there 3

in fact.

Fig.1B shows a streamline cross sectional tube 120 according to
the present invention to instead of the conventional round tube for
medium coils which a wind flow W blows headed to a leading edge A
of a large head portion of the streamline tube 120 and divided into
two opposite path around the surface of tube 120 passing through the
diameter DD’, respectively to a gradual reduced rear portion of curve
DE and D’E’, in which, according to theory of aerodynamics, the
wind flow W will blows still around the surface DE and D’E’ of the

reduced area closely, further more, there a rapid acceleration will be

2



Wl be a serious drawback for using to a medi um condenser, because there
wll be a large anmount of pressure drop occurred due to a high friction
| oss when the nmedium flow runs in the narrow sharp angul ar portion inside
the tube, in which , an extra power of a nedium conpressor is needed for
recovering the |l oss of pressure drop, the EEE R then can not be inproved
therefore. Fig.3 shows anot her enbodi nent of a streamine tube may used in

the pres i i i.C rlﬁa%g g Qlaefc i i 2
extended%?trcg?nwé&r@se’alr e\)r/l@ee%glgrg%r I (:t;@eg |#8§‘i‘¢1"2e%ea rgi é@ﬂgg{)#%r?jsr%ar

t her ef or evatSunfitumy kebtt dentiAvensipron hepsasfite OfVEHY istredrfilidemubeesi gn
accor di ng to the theory of aerodynamcs to solve all the foresaid drawbacks

of the cddPehtididindrddowmWontiendérle cMaparnted casilpiayesbjaéca roon he
resent inventipn i s t0 provi de medi um condenser conposed of lyralit
P Cor T atf b el Sulr Rl S e e L e e SRS Prs e SV abdr at | va

heat disgj Q&F%é’{‘%ﬁfofuin‘ii %TCYat%‘h‘EOPQEPgof h\%aiélecg\ya@ra?ﬁfd). | & popot her

mai n object 0O e present rtnvention i's to provi a nmedi um'condenser

wi t hout telvapesatiggofl ggoofewhter)awitiode absbirbsd t froayoile tdascdaposiatedi rt
and sedi nent_on the coil tubes between conventional cooling fins so as to
mai nt ai nmediowy in fide itubet hdPetorprodicd 1a dowt Hempoiasure otharkat,pirsent

tine for Wi PhE cE8Cal g raaueCR o Aneat b ISRPERF ol TS OFor

mai nt ena sl eani n Bk § I d } of, e j ol A
shlovm' ng g%\?\lﬁdﬁgqﬁ%wﬂﬁ o%swo@éelr%fpgr ?%qjl%dq{i%%g}nﬁf&g&lbéji \(g’vl\}@ gg%t%@wqr%&f | ow

bl ows ovdiquidsstaeasbi aetasass eneeyy doaliniphosiag FBIRIGheee figfeodynani cs. 4
Fig. 2A, 2B and 2C showi ng a stream ine cross section conposed from two
di fferent dinacpisadly @ gireamhasi 650 sectian icas bebeomdbingg avithi twein

t ended {. dge, .Fig. 41 front _vi f f.er abl
embod: et areah FfiRsf 5 batPopd LOUDVERR Ele b ahedrR A thrb i pshe

e e o LYPE \ i ; f i
o “anot her® prak e frpinfs dhbibEuBny iRy WAl cilingiq suuml Wbg R ATt Vv
condensera d¢emedend twithhanpobsesy anptend rhilki Big 2B ishoavsidlgegoad of

Fig.5. Fi gi 6 is a side view to show additional water spray nozzles

i nsert ed alhpset HR” itakenviipmofa prajectigmeyiew cutting to a same round tube
R of a diameter D with an acute angle B, and Fig.2C is a cross
sectional view of a streamline tube combined with a left half of
ellipse “A” and a right half of ellipse “B”, in which the preferable
value of tilt angle o and B used in the present invention are;

o=60°%5°, B=25°+5°

In Fig2A, 2B and 2C, actually a=60°, f=25°.

Further more, a streamline cross section is different from a cross
section of a symmetrical aerofoil, which a symmetrical aerofoil
section tube as shown in the figures of the prior arts of U.S. patent
3,885,936 and Japan patent 63,096,490 there a rear end of the tube is
a narrow sharp angular form, while a rear end of a streamline cross
sectional tube of the present invention as shows in Fig. 1B is
characteristically formed of an end portion of an ellipse with a
convex curve to avoid a narrow sharp angular edge inside the tube, a
narrow sharp angular form inside the tube may do nothing for a

regular heat exchanger as claimed in the foresaid prior arts, but there
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Detail description of the present invention Referring to Fig. 4 and 4A a
pref erabl e enbodi nent of an upward fl ow type evaporative condenser 200
according to the present invention conprise a basin typed nedium coil set
201 conposed of a plurality of parallel streamine tubes laterally fixed on
two opposite supporting plate 220 having their head portion toward
downwardly for receiving water-fog partials sprayed upwardly from a

plurality,; l.es : ilm
conti nuo}tgvslfP{/bgﬁé ?gr?ﬂje@gar acgg %@Dﬁﬁ%{éﬁﬁe&;?‘Pﬁuﬁhga%r%e?h#%%ggséf a
wi nd fl osherepmiyl Bysh daxge sinsadt aif ?fbs%ufrbedrd}pﬁl@bﬂgréd dud op Ohigh
overall casing 210 to draw the wind flow froma plurality of shutters 205

around t feictyl hgs whepwhedngdivm Edwusmsnin the maraovasbaecp angulaed

noi sture out, therefro while the wind fl ow sweep over the water filns on
The sur £ gostiony SRS thentibEe Mo oEbISHG, A ENER cPOPEr S Luf i gstium

evapor at el sRisdby. Al ndeHBATFSETRREILHI YALCToR B GIBRARCA-Y Gea | ar ge

negative pressure i s occurred therea erefore | ar ge anoun

evapor at iB/E.Ratket casahonbk!inbsralesbthmdfore. from the gaseous state nedi um
flowin the coil tubes to reach a very |ow tenperature, in which the nmedium
can be easiliig.t shosvs anothen espbadtmenblof a pireamiingatube gngyresebins to
save consuynptive pawer of a nedi,um conpressor, for i eving to.a high

S Rt AP arsegnt S satior ARG K SRRRETIAS anbSoMIE b cothib il 42p1 ast i ¢
pi eces di t f 0 : | t f r.abi.ng
hetor partrol g (TR pftar Y ekt bicleasilz (AE el 4f3ipAE0T Bar

col | ecti ngepeflor206 di sposed under the coil set 201 for collecting residual
wat er dropt thereinto;, a water reservoir 207 di sposed under one side of the
wat er collecting pan 206 having a small size high pressure water punp (not
shown) p ing water, to.the water spray nozzles 202, and a floating val ve
(not sho mpga%lq&rt&e H“é‘flf?oﬂater inlet (not shown) to maintain a proper
const ant is 2 bR’ I&dion2Qé¢ e | g

t enper at u\r,\.lgltlfi nggﬁgt Ilgyg?ﬁ%fsqfcﬁmosed&%lg&l g?ﬁ?g‘fﬁn ¥|6rﬂrhggttjl¥€1éx3¥ aoged

pl astic faemedghanrisedoovelvd htl vi¢ €oresdidedtawbapks od0thd conveakiomnlt he
residual water to avoid an accunul ation of tenperature raising of water in
a recycl im@dw@t%dwm-or e. Referring to Fig. 5 and Fig. 5A, a preferable

nmbodi f d .bl oyv. ive. d 00 .of di
The.pr osent RHOLATS oA TR RDISE” BA R Prebt LE PR GRRal s, {RaP Ao VoW y pe

enbodi ne h@(mﬁ i £ g. i; totfaé i i :ohhe w nd
flowis rqgsgﬁggd o%béjog%%g)rog:aé rgrﬁlﬁﬁ%hf}éns taégﬁéﬂig?%%iﬁF%ghat at op
of the cdsireg m2dfdlamibéo txhanptovdeahhbgh asdapoistive ehkbaondidsépsfiont ers
205, therefore a coil set 301 of streamine tubes is also in a reversed

form wi t iefhicignee ageanding the theerysof agredyamie®e upwardly to against the

downward w w,__a. pl It Y. Of L= . . Nozz| 0 yspgsed on
an upside ﬁgpil{‘%e né‘gluﬁ) §«[-3fé‘l§0ffﬁﬁggftp?ﬁﬁél?tgn@‘wfggl&gngs g%g}sl%\xg?grg

separ at i neliavAr cRdeAsEPWIRHOUPARE iR L Ofl coBFeMIdnhP coNM @ifgnand
cooling the residual water to the collecting pan 206 of a recycling system
as 6 afawaddaitbedatsqrasit i dirtt andi gsetlimmehtFian 4the Feodl Itpbesebetwiery t o
Fig. 6. Another prefer abl,eﬁf]é]bodi ment of the present_ inventi lc1m ht%\éi ng a

| arge si ZOTeEntioRal oealingrfiigh sg 31 te Aainjaigr a daaet iihAmeadhereiosg: spray

nozzl es 20 e.lLnserted. int [ \Y t | 3ye .0l | tube
of a coil g%@nﬁ)ﬁgﬁbéri ﬁ&éeé;sée)f megpéﬁﬁﬁ @n‘i‘i}ﬁﬁﬁ\ggggoﬁ g?‘lli(q)% é)s/m gg%‘%@ pr oper
water fi |c’BrR{EIfSetrh_ﬁ'iﬂiﬂﬁ@@@n@%nﬁcﬁﬁ@”&é@ﬁnguﬁ%stftﬁf@Eviﬁ% thle tesClagdr, that
those figures are just for showi ng sone kinds of preferable enbodi nents of

t he pr esewbrk mfentanufadturimg upnd convieanenty fer axadntenmeenand ddeaming:pe, but
not to state the limtation thereof, other designations such as | ateral
bl ow type, tilted blow type etc. evaporative nmedi um condensers whi ch used

streanii ?ﬁri&mﬁﬂg&'gﬁw“ %?qjhifggrg'w\%s?re certainly included therefore.

Cl ai ns: I'Ve condenser hout cooling fins conprises: a

medi um copig LA HOWinhNirkd Fldw Blows 8Vet atriuald aibean i ne cross
sectional bare netal tubes parallel fixed on two supporting plates at two

opposi t e Bigisl Bf slsawing tbasindnflioon tams sveeankimanmkiosscross sectional

tube according to aerodynamics.



sectional tube has a front head portion and a rear tail portion; a water
supply systemto provide a water filmcontinuously to the surface of said
coil tubes; a wind systemto provide a wind flowin a direction headed to
said front head portion thoroughly over the surface of said rear tail
portion of said streamine tubes to evaporating said water filmrapidly so
as to absorb a large anount of |atent heat of water evaporating, in which

types of Mfd2gysoBad ©C! $ReWihgdab¥trbRIfhE e&ldsansttivh" anel y
upward bl owg]type, downward blow ty e? fgt er afjﬁ%l ows?yge a{m} ?PH%%‘QV type.
2. An evafromatimced tffacentsellipsesor ding to claim 1, wherein said front head

portion of,said streamine tube with a cross sectjon has a shorter and
gr adual | ylgbgwl r@%ﬂwﬁﬁgnﬁvﬁﬁ@njbﬂ% tupgrhaging goteilohimgxtended daom

gr ad“a”yréagdélf form 3. An evaporative condenser according to claim]1,
wherein said stTeamnline cross sectional tube has a tail fin extended froma

rear edgeFdd. 4disda rfeant tvaelv BO'd pPefdraBl@€¥mbddirABne \APLA afd War& pdanser
according to claim1l, wherein said water supply system conprises: a

pl ural i t ytype emeporaipreigondenses at cordipgathienprdsemt linkentiirer particles onto
t he surfaﬁe of ,said coil .tubqe)ﬁs continuously; a water collecting pan
di sposed tiMtetAsisi 4 SHERIVISVS Fi%odly to coll ecting residual water drops not

be evaporpjed Pnid i flerGnt view of another preferable embodiment of a

downward blow type evaporative condenser according to the present

invention.
Fig. 5A is a side view of Fig.5.

Fig. 6 is a side view to show additional water spray nozzles inserted

into the interval of coil tubes.

Detail description of the present invention

Referring to Fig. 4 and 4A, a preferable embodiment of an upward
flow type evaporative condenser 200 according to the present
invention comprise a basin typed medium coil set 201 composed of a
plurality of parallel streamline tubes laterally fixed on two opposite
supporting plate 220 having their head portion toward downwardly
for receiving water-fog partials sprayed upwardly from a plurality of
water spray nozzles 202 there under to supply a water film
continuously on to the surfaces of the tubes; at least one fan 203 of a
wind flow supply system disposed at an outlet opening at a top of an
overall casing 210 to draw the wind flow from a plurality of shutters
205 around the casing 210 upwardly for exhausting the heat and
evaporated moisture out therefrom, while the wind flow sweep over
the water films on the surfaces of the streamline tubes 208, the water
films will be evaporated rapidly at a room temperature under a
circumstance which a large negative pressure is occurred thereat,

therefore a large amount of evaporative latent heat will be absorbed
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a water reservoir to receive the residual water from said water collecting
pan having a floating valve to control an inlet of city water for _

mai ntai ning a predeterm ned water |level therein and a snall-sized high
pressure punp to feed water or said spray nozzles therefore. 5. An
evaporati ve condenser according to claiml, wherein said upward-bl ow type
apparatus is conprised of a plurality of said streamine tubes of said

medi um cofronpally Savedits Skt mled?Bin TRAY MCERE 2BiN2RHEY thOrdh FOUNVES

direction; at |eaSt one of said water spray nozzle gl sposed under sdid

medi um coldw bedyp¢rmatape,ajin wehioh phe tetddsmupsartsd agilyo cbhdenyed asg of
stream i ne tubes,; at |east one of exhaust fan of said w nd systemdi sposed
in an out?%@SIGﬁéﬁbﬁ‘gl% eritiscgl inreasuig spasnaavpwanHUmptivei pgwetraligh
sai d nedi I e p. t:he evapor at i,on,of er on the surface
of said S??g&%@gﬁ%éﬁe%@% ?8?&(%@31’“5?\20 haeatflgg‘nol?'}ﬁﬁ{'aﬂi‘e‘cqgé%’ & om 6.
An evapor gis-weateendepacatiagCaageno208 Wothfoied Wogr ﬁpmsf}'le?sbt‘?é""@‘l‘@ééjs‘ bl ow
type apparatus is conposed of: a plurality of stream i ne tube of said

medi um codispesad wadenghe Hainr 208 cowehélael qoit seoR Heddedeparatingwaader
di rection; one, of said ter spray nozzle disposed on a top over

|
sai d nedi%ﬁiﬂ&?a?%?amat V\%‘crerarﬁrm%ﬁ ed RFARAE dIekhanisbingie asuwasete of

said stre ' u far [ t her eqn;, ,at J east..an..

el ectri ca?mflgﬁﬁgk ?gid%vqﬁnéﬁgggggan\?gﬁéﬁgsﬂﬁicr‘i)lgnse i 20, nltjé)_tr 6pHECHR Gt a
top to supgligual natdevamspidtheiansd:ng watauIBs&didlr S0 PATsHBSCA Uptfdey rom
said front head portion over said rear reduced portion the eo?. . An
evapor at i 9@¢ ctifgenf etheagratedi nglleotinigaipans 2 06hdvasiingsai smalhdife highst em

further c ri.ses_ap air-water separating |ayer of plastic pieces disposed
under sai ﬁll%fﬁéﬁs‘f’aP nPHEIR atROVA H\lg@"é%‘gﬁa}"’tait%‘f 48 thoyater spiayeat. 8.

A Erap AT SSTR s RO ) DO § ISR,
under saiimleedinen slhotvnjody maintdnanapidper RO nseshduRhteral®Fe Pt id €S
fromair and steamthereat. 9. An evaporative condenser according to claim
4, wher ei Watesi sesgaveir 207; a recycling water temperature reducing layer 209
composed of a plurality irregular-faced plastic fins disposed over the
water collecting pan 206 for cooling the residual water to avoid an
accumulation of temperature raising of water in a recycling system
therefore.

Referring to Fig. 5 and Fig. 5A, a preferable embodiment of a
downward blow type evaporative condenser 300 according to the
present invention, which the only difference from a upward flow type
embodiment as shown in Fig. 4 and Fig. 4A is that the direction of
the wind flow is reversed blown downwardly from the fans 303 in the
openings at atop of the casing 210 and to exhaust the heat and
moisture from the shutters 205, therefore a coil set 301 of streamline
tubes is also in a reversed form with a large head portion of
streamline tube upwardly to against the downward wind flow; a
plurality of water-fog spray nozzles 302 disposed on an upside over
the coil set 301 under the fans 303, and a gas-water separating layer
304 disposed under the coil set 301 to separate and cooling the

residual water to the collecting pan 206 of a recycling system as

6



supply systemare additionally disposed in said nediumcoil body between

| ayers of streanline tubes for supply water particles |ayers be |layers. 10.
An evaporative condenser according to claim4, wherein said water supply
system further conprises a residual water heat exchanger for cooling the
resi dual water before collected to said water collecting pan to avoid an
accunul ating of tenperature raising of recycling water. 11. An evaporative
condenser 1a ] i i: id residual water heat exchanger
IS corrposaefg?ie):%{lgli p u@?ﬁ%’g tg‘ﬁ%#%?lgﬁ'&s of plastic fins. 12. An
evapor at i veF iganbgneefleriapondi Pip 60 Ahatierl breféraibee nemdlodiniant be thens of
said heat exchanger have their surface in a concave and convex irregular
form to PIRSSANMYEeMinaNyanmgAs. lavgamizaceilset 201pwhich a plurality of

ca ca] caldlidd] WA EETER] Gl iR R 2R s SEhB0b dRkaT e BkaBLE T h oS
QTV798: vadugeeul B tabenl o ealraleel ot eadonl 3l cpd palealicaloal agleal cal

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ==>>7>>? BB\ 6667

Q7V798: veffidendyZef ezhpalatibaaby alpray cpdaysdrewiated €Hhe ajmta] tied saffarlecal ca ¢
a] ca] ca] caj ca] ca] ca] ca%ca cal calca]calcalca, D¥|]>L! 109%& () -
1 10% () -0Bstreamdige tybe dherefove: () - s3f #1098 ()- ys10v@@® () -

7)ol $551 00 (e aaone ()1 3eL 1996 (05,08 408, (hink SoAPBiAds of

preferable embodiments of the present invention in an upward blow

type and a downward blow type, but not to state the limitation thereof,
other designations such as lateral blow type, tilted blow type etc.
evaporative medium condensers which used streamline tubes without

cooling fins are certainly included therefore.
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1. An evaporative condenser without cooling fins comprises:

a medium coil body including a plurality of lateral streamline
cross sectional bare metal tubes parallel fixed on two supporting
plates at two opposite ends of said tubes, which said streamline cross
sectional tube has a front head portion and a rear tail portion;

a water supply system to provide a water film continuously to
the surface of said coil tubes;

a wind system to provide a wind flow in a direction headed to
said front head portion thoroughly over the surface of said rear tail
portion of said streamline tubes to evaporating said water film rapidly
so as to absorb a large amount of latent heat of water evaporating, in
which types of wind systems are classified by the direction of wind

flow, namely upward blow type, downward blow type, lateral blow

type and tilt blow type.

2. An evaporative condenser according to claim 1, wherein said front
head portion of said streamline tube with a cross section has a
shorter and gradually enlarged form while said rear tail portion has

a longer and gradually reduced form.

3. An evaporative condenser according to claim 1, wherein said
streamline cross sectional tube has a tail fin extended from a rear

edge of said rear tail portion thereof.

4. An evaporative condenser according to claim 1, wherein said water
supply system comprises:
a plurality of water spray nozzles for spraying fog-like water
particles onto the surface of said coil tubes continuously;
a water collecting pan disposed under said medium coil body to

collecting residual water drops not be evaporated on time;

8
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5. An evaporative condenser according to claim 1, wherein said
upward-blow type apparatus is comprised of :

a plurality of said streamline tubes of said medium coil body
having their front head portion headed to a downward direction;

at least one of said water spray nozzle disposed under said
medium coil body to spray water particles upwardly onto the surface
of streamline tubes;

at least one of exhaust fan of said wind system disposed in an
outlet opening at a top to draw the wind upwardly passing through
said medium coil body to speed up the evaporation of water on the

surface of said streamline tubes and to exhaust the heat and hot air

there from.

6. An evaporative condenser according to claim 1, wherein said
downward-blow type apparatus is composed of:

a plurality of streamline tube of said medium coil body having
their front head portion headed to a upward direction;

at least one of said water spray nozzle disposed on a top over
said medium body spraying water particles downwardly onto the
surface of said streamline tubes and formed water films thereon;

at least an electrical fan of said wind system disposed in an air
inlet opening at a top to supply wind downwardly passing through
said streamline tubes from said front head portion over said rear

reduced portion thereof.

7. An evaporative condenser according to claim 5, wherein said wind

9
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8. An evaporative condenser according to claim 6, wherein said wind
system further comprises: an air-water separate layer of plastic
pieces disposed under said medium coil body for separating the

residual water particles from air and steam thereat.

9. An evaporative condenser according to claim 4, wherein said water
supply system are additionally disposed in said medium coil body
between layers of streamline tubes for supply water particles layers

be layers.

10. An evaporative condenser according to claim 4, wherein said
water supply system further comprises a residual water heat
exchanger for cooling the residual water before collected to said
water collecting pan to avoid an accumulating of temperature

raising of recycling water.

11. An evaporative condenser according to claim 10, wherein said
residual water heat exchanger is composed of a plurality of vertical

layers of plastic fins.
12. An evaporative condenser according to claim 11, wherein said

plastic fins of said heat exchanger have their surface in a concave

and convex irregular form.
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