B /APORATI VE CONDENS| NG APPARATUS BACKGROUND OF THE | NVENFIONDERE 0% phesent
invention relates to an evapor ati ve condensi ng appar atus for f&@ an air

conditioner (cooler), and nore particularly to such an evapora
condensi ng appar at usSEMAPD RATIVE CONDEN SINGWAPRABASFUSci ency of the
air conditioner (cooler). Air conditioners (coolers) are intensively used

in nost count BARSKICTRENINT dp'THErINV'IﬁiIIin& ng buildings, roons, trains,
cars, etc. en an air conditioner 1S operated, it consunes nuch energy.

In a regular air conditioner ate coolin ent ui ded to an
evaporator to make iq‘r‘?e%’iess%}&%% f‘h‘ail to B%r%ﬁanF??‘SVESBPﬁﬁgslaigr to be
guided into the inside space of a building, room train or car. After a

heat exchangeapRar@ses, fameisei doi dtnstmecoodmmexag@ﬂolcrs) chadgabient o a gas
state cooling agent, the gas state cooling agent is then conpressed by a

conpressor angamivyleryt eo suehndeneeipothtive tbed@dsingt ?panmod iwigicagent is
returned to the liquid state again. Further, the condensing units of

convent | onal gidarSPgroRRetre MBS LBRERANPST, RETBY cohlifigldy 00! | NS

type, the water pe and e®evapora An-alr cooling type
air conditi ome tfse)s conventl on currents of air to carry heat away fromits
condensi ng uni%®®%*®¥)n order to let heat be quickly carried away, nuch air
contact surface and high currents of

Air conditioners (coolers) are intensively used in most

countries in summer for air-conditioning buildings, rooms, trains,
cars, etc. When an air conditioner is operated, it consumes much
energy. Inaregular air conditioner, a liquid state cooling agent is
guided to an evaporator to make a heat exchange with air,
permitting cooling air to be guided into the inside space of a
building, room, train or car. After a heat exchange process, the
liquid state cooling agent is changed into a gas state cooling agent,
the gas state cooling agent is then compressed by a compressor and
pumped to a condenser where the gas state cooling agent is returned
to the liquid state again. Further, the condensing units of
conventional air conditioners include three types, namely, the air
cooling type, the water cooling type and the evaporative type. An
air cooling type air conditioner uses convention currents of air to
carry heat away from its condensing unit. In order to let heat be

quickly carried away, much air contact surface and high currents of



-air are needed. Therefore, an air cooling type air conditioner is heavy,
consunes nuch energy, and produces high noise during its operation. A

wat er cooling type air conditioner uses cooling water to carry heat away
fromits condediiasg nafided. Hohkersfore ammdr ceobngntyneyplyr eordigiomgirtisoner i s
expensi ve, and consunes nuch cooling water. Further, the installation of a
wat er tower fdieavyaiotisuared maghtemRegil hnégradducesdigh hoisedurial ad, and
may cause an Anerican veteran syndrome. An evaporative type air

condi ti oner di"}ﬁégﬁﬁt"? hgatwgg NS, ftlygzégg?{ %%Etiﬁégﬁf@ gggﬁlnlgi ter of

wat er absor bs 39 cal. en evapo I'SsI pa n effect
of an evaporative t%pe air,conditioper is rrucg better thagﬁan air cooling
type air condi Ve SATYal6Rt aWayoHOmhdts $PRAGRFINGOHAI: | ORRMEVEHoReVer

when an evaporative tyge air conditioner is used, water storage nmeans is
needed to col |waternagobngatype fhatcondinonhervapexpemsivas anlde comapmeat i ve
condensing unit of the air conditioner. SUMVARY OF THE | NVENTI ON The

present i nventhobh kol HReHa8GC TRt S ek IRtRIIAYI0HCORE WPHRP 6 ek Y6r _
condensi ng apparatus for an air conditioner which elimnates the a?or esai d.

drawbacks. It ject of the. present invention_t rovide an
evaporative co%%%ﬁgﬁr&%éﬂ%pt& Fa 1B§E&§}tgweéﬁgbc]o&p b %I P é"ﬂaég%’( Fﬁ&s?/\é’f er to be
fully evaporated so that heat can be efficiently carried away during its
operation. | tAMETICAG: Yederan syndrome. An evaporative type air conditioner

dissipates heat by means of evaporation of water (one liter of water
absorbs about 539 cal. when evaporated). The heat dissipation
effect of an evaporative type air conditioner is much better than an
air cooling type air conditioner and a water cooling type air
conditioner. However, when an evaporative type air conditioner
is used, water storage means is needed to collect waste water that is
not evaporated at the evaporative condensing unit of the air
conditioner.
SUMMARY OF THE INVENTION

The present invention has been accomplished to provide an
evaporative condensing apparatus for an air conditioner which
eliminates the aforesaid drawbacks. It is one object of the present
invention to provide an evaporative condensing apparatus which
enables supplied cooling water to be fully evaporated so that heat

can be efficiently carried away during its operation. It is another



- object of the present invention to provide an evaporative condensing
apparatus which is conpact, has all in it, and can conveniently be
installed in an air conditioner. According to one aspect of the present
i nvention, thebgeatpoofit thee porsdansimyempear 4o uPproongs | 8BS evdpevapue at i ve
condensing unit for condensing a gas state cooling agent into a liquid
state, the evapadehsiy QPPELLEsNEhiKH lishaympact Bayrail v ief alﬁan@@ﬁlser

S ow

coils and absorptive neans covered on the condenser coils, ‘a

conpression ratio essor trolled.tqg a_gas,state cool ing agent
‘nto the evapdPBveUicibnaiestiilaia a2 geBrioRsr,  apePLlingh wea
control PC board and an el ectronmagnetic valve controlled by the control PC
board to | et @Bf¢hgofather Rresemy i Wwaeation; othe AMERPrasHifr céondensieg | ayer of

absorptive material of each condenser coil, and a condenser fan controlled

to draw curreappagdtusdiconipriSeidin gadsotati ecotdanieng eimitcfid comfensiveg
evaporative condensing unit in carrying heat away fromthe evaporative

condensing Uni! gas eGRt ddfihe S RAP TGN SHIR, PR @HapbRUFRL | O, L he

condenser coils~each conprise”a e and a layer sorptive .
Suppl y syst enteOHERFaEs Bl BALIAE yaoP REALD spf a§OREHREratd kbothdt | ve
mat erial covered on the water outlets of the water spray tubes for
pernmitting suppbpetivoomenps covered on the condenser coils, a low
compression ratio compressor controlled to pump a gas state
cooling agent into the evaporative condensing unit, a water supply
system having a control PC board and an electromagnetic valve
controlled by the control PC board to let cooling water be delivered
from a water source to the layer of absorptive material of each
condenser coil, and a condenser fan controlled to draw currents of
air through gaps in the condenser coils of the evaporative
condensing unit in carrying heat away from the evaporative
condensing unit. Accerding to another aspect of the present
invention, the condenser coils each comprise a metal coil tube and
a layer of absorptive material covered on the periphery of the metal
coil tube, and the water supply system comprises a plurality of
water spray tubes and absorptive material covered on the water

outlets of the water spray tubes for permitting supplied cooling

water to be evenly smoothly distributed to the absorptive material



-water to be evenly snoothly distributed to the absorptive material 3 at
t he condenser coils. BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a

| i qui d-gas curve_obtainped fromR-22 cooling agent. Figure 2 is an expl oded
vi ew of an ai atdBRdIandsaser €olst r uct ed according to the present invention.
Figure 3 is an elevational view of the air conditioner shown in Figure 2.

Figure 4 is a BRIEFEDESERIPIMON OF THDPRAWINE@Idensi ng unit according
to the present invention. Figure 5 1s a perspective view of an alternate

formof the evaporatgy, Si: ng: ié1 (el t I, nt,.invention.
Figure 6 is an expl oiéle@r\%/iog\?vggfh@ﬁle&g\é} ﬁ%?ggio\%ég%oer#ég%og?% 232?1??31%%\/\/11 in
Figure 4. Figure 7 is a perspective view of a condenser coil according to
the present i AEEREi on. Fi gure 7A is an enlarged view of a part of Figure 7.
Figure 8 is a schematic drawi ng show ng the arrangenent of the water spray
tubes, water supply Pigwread il ant rapbgded | ciewal o€ ah tle ceddtiongppl y
system according to the present invention.
constructed according to the present invention.
Figure 3 is an elevational view of the air conditioner shown
in Figure 2.
Figure 4 is a perspective view of an evaporative condensing
unit according to the present invention.
Figure 5 is a perspective view of an alternate form of the
evaporative condensing unit according to the present invention.
Figure 6 is an exploded view of the evaporative condensing
unit shown in Figure 4.
Figure 7 is a perspective view of a condenser coil according
to the present invention.
Figure 7A is an enlarged view of a part of Figure 7.
Figure 8 is a schematic drawing showing the arrangement of
the water spray tubes, water supply pipe and electromagnetic valve
of the water supply system according to the present invention.
Figure 9 is a R-22 Mollier diagram obtained from a

conventional condenser unit.

Figure 10 is a R-22 Mollier diagram obtained from an



-Figure 9 is a R 22 Mdllier diagram obtained froma conventional condenser
unit. Figure 10 is a R 22 Ml lier diagramobtained froman 4 evaporative
condensi ng unit according to the present invention. Figure 11is a

perspect i ve vieH@DOTativesamidsasingnunit acsnading Q) the PrescHBYERNgG. t o t he
present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Fi gure
1 is liquid-gas curvEighteailnedsf s opefip22tiveolvieg ageat comisnatidncatffed, the
cooling agent can easily be condensed with | ow condensing pressure when at

a | ow t enper atdyfyen’sph @é@f@é‘ c/dglam%g@(} tﬂéfﬁéﬁérﬁ idstidigoretical val ue of
N O 1]

relative pressure Is about 18 e tenperature drops to

30[err]C, the I
reduced to 12%\,?{Igﬁﬂq } ’cr'::b OPE

conpressor of the condensing apparatus of an air cond|t|0n| ng or
refrigerating systenFiguregl et ligusirges tdrveoobtaineg fromeR-QBocselinger ),
whi ch drives the conpressor, so as to inprove the EER of the air

condi ti oni ng qrgernefrw@ﬁﬁaidage&yﬁieeaboﬂihg PE SHCPAn | SUSERL b@fbdniietﬁéé&d on the
rule that the condensing tenperature is directly proportional to the

condensi ng Pr GSaHT 6, JUEbRGLhIGg HRIRNGE RheR §PO) 1A% AWRYerRRLLCTR, 1 QUi d

state and gas state.

example: when at 45°C, the theoretical value of relative pressure is
about 18kg/cm?; if the temperature drops to 30°C, the theoretical
value of relative pressure can drastically be reduced to 12.27kg/cm?.
Therefore, reducing the working pressure of the compressor of the
condensing apparatus of an air conditioning or refrigerating system
can greatly save the consuming power (horsepower), which drives
the compressor, so as to improve the EER of the air conditioning or
refrigerating system. The present invention is based on the rule
that the condensing temperature is directly proportional to the
condensing pressure diring the exchange of a cooling agent
between liquid state and gas state.

Referring to Figures 2 and 3, a low compression ratio
compressor 10 is operated to pump a high pressure, high
temperature, gas state cooling agent into an evaporative condensing
unit 20, permitting it to be condensed into liquid state. A water

supply system 40 is controlled by a control PC board 404 to



. Referring to Figures 2 and 3, a | ow conpression ratio conpressor 10 is
operated to punp a high pressure, high tenperature, gas state cooling agent
into an evaporative condensing unit 20, permtting it to be condensed into
liquid state. Deripdicallyusppplys peatestache sevannrasiveesongensiagiinis|2C boar d
404 to 5 periodically supply water to the evaporative condensing unit

20. A condenseA coadefSemfirc80 ivehichripcbagstisdd af hdanmmér 6Hardd fanf an
bl ade unit 602 is controlled to causes currents of air through air passages

in the evapor at; dﬁﬁsi- it C i a Lsture t.g be

qui ckly carri g;c}a\g\%a@&?r o t %og\gllé)pl)loerzdgf? fgﬂgsggzgggﬁr\% %F{P%P g$h Icontrol
PC board 404 conprises a water pressure selector swtch for H gh, Medium
Low wat er pr esRapsagselBdheohaporatize comdesisimr usohrE, se8sthbeat andn

el ectromagnetic val ve 402 of the water supply system 40, causing the

el ectromagnet imoisthye #92bt0 quecklyosariiengdagulirest the tdweapepeatigki on
cycle of the conpressor 10, so that sufficient water can be supplied to the

evaporative c i k 0 t4g,.C lgi he
compr easor 10 Ugurehls i 287 AhOOOPT bUEE a0y MBASE sRAT o
is evaporated with heat, and resi dttlal water, if any, is collected for a
repeat ed use. PTPARUES delectomghatohe fomRiehy oM edimms ob Wt WatGh PEFSS¥aSsage

bet ween the water source,
selections. The control PC board 404 controls an electromagnetic

valve 402 of the water supply system 40, causing the
electrqmagnetic valve 402 to be closed/opened subject to the
operation cycle of the compressor 10, so that sufficient water can
be supplied to the evaporative condensing unit 20 to cool down the
cooling agent and the compressor 10. During the operation of the
compressor 10, supplied water is evaporated with heat, and residual
water, if any, is collected for a repeated use. The electromagnetic
valve 402 controls the water passage between the water source,
which can be for example water works, and the water supply pipe,
referenced by 412, of the water supply system 40. The water
supply system 40 further comprises a manual switch 406, which is
controlled to let water be continuously supplied for washing the
machine, and a plurality of water spray tubes 408 respectively

connected to the water supply pipe 412 and installed in the



‘whi ch can be for exanple water works, and the water supply pipe, referenced
by 412, of the water supply system 40. The water supply system 40 further
conprises a nmanual switch 406, which is controlled to | et water be

conti nuousl y 8YV@mpradhye eendenmngaanihdOmachi ne, and a plurality of water
spray tubes 408 respectively connected to the water supply pipe 412 and

installed in the 6 Referdpgrtat Figureortlandi Hig thinielvap@ra e eyonidedsiny Fi gures
4 and 5, the evaporative condensing unit 20 can have a strai ght shape as

shown in Figuye: r p in _HR.gur ... JThe evaporative
condensi ng uniliﬁlt;}bo ?én?oa%rélggafgﬁ sglagl%ug;mvnc}fl %%Elﬁgr‘tt?ior{ga FPEY 206, a
plurality of independent condenser coils 204 fastened to the suj{;)(;)prti ng
frames 206 an$hans anghevnindigare 81 orheevaprgéived ordansing saitcd¢ tul at i on

of a cooling agent, the condenser coils 204 being respectively covered with

absorptive matemipaised02f anpludelityiofOswppdrting fiamed 286, Qabsrality bt ween
sections thereof, a plurality of packing franes 208 respectively fastened

and the- supporiidps HHREESoRBn T CEIL A0 BsRERY o S CEPIANIERANS Doe d0e
of the water supply system 40 (see_also Figure 2) are respectively
fastened to t%égéﬂﬁp@)’"rrtapﬁadfmé?ﬂiénzb@faﬁ stigRees ¢ mamevEar Gneulagion
controlled to
of a cooling agent, the condenser coils 204 being respectively
covered with absorptive material 202 and defining a plurality of air
gaps 212 between sections thereof, a plurality of packing frames
208 respectively fastened to the supporting frames 206 by screws to
secure the condenser coils 204 and the supporting frames 206
together. Further, the water spray tubes 408 of the water supply
system 40 (see also Figure 2) are respectively fastened to the
supporting frames 206 at different elevations, and controlled to
spray water over the condenser coils 204. The water spray tubes
408 are respectively covered with absorptive material 410, so that
sprayed water can be absorbed by absorptive material 410 and then
evenly smoothly distributed over the condenser coilé 204.
Referring to Figures 7 and 7A, the condenser coil 204 is

comprised of a metal coil tube 210 and a tape of absorptive material

202 spirally wound round the metal coil tube 210. Alternatively,



-spray water over the condenser coils 204. The water spray tubes 408 are
respectively covered with absorptive material 410, so that sprayed water
can be absorbed by absorptive material 410 and then evenly snoot hl

di stributed other absarpsvredmaterialcih? sanbde mpde énthadorm ¢ff yalasyeanghd 7A,

t he condenser coil 204 is conprised of a netal coil tube 210 and a tape of

absorptive magleeival o213 thpidodldeXs¥osed z(pundmlaeab%trgﬁveqﬁétehmqo&lo-
Al ternatively, 7 the absorptive material 202 can be made in the form of

a sl eeve and exed_Qnt. h ndenser_coi 4. e ptive materi al
202 can be ob?%fn%g ?g{c}lﬁgﬁ%nfr\ﬁg@eﬁgﬁ%?ﬁn c+18t%ﬁ’, Cnlg;{%r éﬁaal?ﬁlloageab,er%nt hetic
fibers, reclained fibers, inorganic fibers, etc, Referring to Figure 8, the
wat er spray tSpedensstibses.gectaimnd fivses igorsanic 188 €tCThe wat er outl ets
of the water spray tubes 408 can be designed having a narrow el ongat ed
shape, or a circul aRefbagiag toEACHunsaBeiths pwatert speayttdbénd08 cdamrtrt er
gradual ly reducing fromthe water supply pipe 412 toward the end, so that

cooli ng water fiy Y64 YorPlatlitgbéd PUTHE $QrdNGuALAP UrathleVafGNGFRy) NY uni t

20. As indicated above, the evaporative condensing unit 20 1s C ri sed of
s. 204, each condenser_ coil 204 conprising a

2 DL LY o RS Bel)si a0 neaeh SORISRSeL SOl 2haRrRY
circular shape. Each water spray tube 408 has a diameter
gradually reducing from the water supply pipe 412 toward the end,
so that cooling water can evenly be distributed to the evaporative
condensing unit 20,

As indicated above, the evaporative condensing unit 20 is
comprised of a plurality of condenser coils 204, each condenser
coil 204 comprising a metal coil tubes 210 covered with a layer of
absorptive material 202. When cooling water is delivered out of
the water spray tubes 408 of the water supply system 40, it is
absorbed by the absorptive material 202 of the condenser coil 204
for heat exchang'e with the cooling agent passing through the metal
coil tubes 210 of the condenser coils 204, permitting heat to be
quickly carried away by currents of air passing through the air gaps
212 in the evaporative condensing unit 20. Because the

electromagnetic valve 402 of the water supply system 40 is



- absorptive material 202. Wen cooling water is delivered out of the water
spray tubes 408 of the water supply system40, it is absorbed by the
absorptive material_ 2 of , the condenser coil 204 for heat exchange with
the cooling agemrydedity tharenrok RE horad 4044 thepamonad odf ceglangondenser
coils 204, permtting heat to be quickly carried away by currents of air

passi ng t hr ougiatehgudpliedafysn? {iXe wiater bepplyappytatd 40 teahdenaipdgatingt 20.
Because the el ectromagnetic val ve 402 of the water supply system40 is 8

controll ed by . b 404 - Of ' [
supplied fromcioﬁge\g\lgﬁg gébé;gpy&g{lgte e%%ﬁspgd%%é%g} %@?ééﬂgoﬁ@éﬁ%i ng unit
20 can be controlled %pproxi rggt ely equal to the ampunt of water_ being
evapor at ed dulfRPRheIoWaieh bernsTevaporatechidwsing g €PoratenAf shes a R 22
Mol I'i er di agram obtai ned froma conventional condenser unit. Figure 10

il lustrates anfadfnkbl | ier di agram obtai ned from an evaporative condensi ng
apparatus according to the present invention. |In Figure 9, the tenperature

of the gas state Coqbiigriﬁe@gﬁf\Ist?étfeE IieR-i%QIDMQI RrtdiQbrdH O HRARANEEMm 4N L 1S

about 80[err]C, the tenperature of the qui d state cooling agent at the
output BOr T O shReFRRAPISS-HOLY b W0HS: 30,5l .05, GBAEPeL 18
diagram obtained from an evaporative condensing apparatus
according to the present invention. In Figure 9, the temperature of
the gas state cooling agent at the input port of the condenser unit is
about 80°C, the temperature of the liquid state cooling agent at the
output port of the condenser unit is about 37°C, and the condensing
pressure is about 20kg/cm®-a. In Figure 10, the temperature of the
gas state cooling agent at the input port of the evaporative
condensing apparatus is about 60°C, the temperature of the liquid
state cooling agent at the output port of the evaporative condensing
apparatus is about 30°C, and the condensing pressure is about
14kg/cm?-a (theoretically the condensing pressure if R-22 af 30°C
is about 12.27 kg/cm?-a, see Figure 1). Because the compression
ratio is greatly reduced, the temperature of the condensed cooling
agent can be reduced by about 7°C, therefore the efficiency is
improved by about 20%. Because. the compression ratio is greatly

reduced, the consuming power of the compressor 10 can be reduced



. gas state cooling agent at the input port of the evaporative condensing
apparatus is about 60[err]C, the tenperature of the liquid state cooling
agent at the output port of the evaporative condensi ng apparatus i s about
30[err] C, and #habeghdetsilnFomparisae with aprquivaleptcignsentional unit.
(theoretically the condensing pressure if R 22 at 30[err]C is about 12.27
kg/cnferr]-a, Brerefbgelr ehel)evaﬁeca@se ddlﬁimm)% efp ayatdAiofothes pgésaitl v
reduced, the tenperature of the condensed cooling agent can be reduced by
about 7Ler '] C i aBHRIO8n! Bedilyl 11BHEREYIHe® ploTRLO KBl s R, 2040 g Recause
the conpression ratio i s gFeatl’y reduced, the Consum né) power O e
conpressor 10 can,.be reduced 9 by ahout 25% i n conparisQn wfh an

equi val ent corRREHEGRET QIn’fet(%.“g‘i"ﬁ%tPéf 8RE SIEREYC\RP A }t\?eéégn@érépr?d
apparatus of the present invention can greatly reduce the power consunption
of an air condvalheheraboutr Hi%i gekatandingho testeandde onpraded RES7EERS (or COP)
val ue by about 50% According to tests made on nodel RC870489, which is

obt ai ned fromphitaniSabkaibledCtrbint SEQgh SIBHSE & tPRNE nginArs -“TaRdint i gner
Department of Hsu-lin Laboratory of Taiwan Power Research and Test Center,

ecui val ent. convaarsBasrond, et Rt Jot il “Labbrmsrd of oy SbaR 40
RETerring 1o K ger Research and Tast Conter the EER value fs as high as
4.027kca/h.W (COP 4.68). In comparison with equivalent
conventional devices, it saves power consumption by about 40%.
Referring to Figure 11, the evaporative condensing unit 20
can be attached to a regular air cooling condenser 80 to form a
combination of condensing device.
It is to be understood that the drawings are designed for

purposes of illustration only, and are not intended as a definition of

the limits and scope of the invention disclosed.
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el 0T

egul ar air cooling condenser 80 to forma conbi nation
It is to be understood that the draw ngs are desi gned

for purposes of iflustration only, and are not intended as a definition of
the limts and scope of the invention-disclosed. 10 CLAIMS 1. An
evapor ati ve condensi ng appar at us conprisPh@?M n evaporative condensing unit
for condensing a gasl.sAfitedapo@iti g coadshsiny Ppparatasicdngiradiag: sai d
evaporative condensing unit conprising a plurality of condenser coils

havi ng absorptive nggn
controlled to punp a gas

condensi ng un
el ect r omagnet

SRS, LOREERING iR Yo VINRIALANS U Qb €501

ate cool 1 ng agent | 0 Ssal atrve

it;..a water supply sgtem havi ng a confrol Pg? bgard and an

Feoliae RS nnte|a Hauk stafedseishE Y8R O Yo SPH

PIPgtUMhol i ng

wat er be delivered froma water source to the |ayer of absorptive nmaterial
of each of sacdmponsiegseplwmiity off cord chsey apdlsaha vie gecobshapsivegmeans |
condenser fan having a fan notor and a fan blade unit driven by said fan
motor to drawcgyefeantiger@bnai r through gaps in the condenser coils of said

evaporative c

ondensing unit in carrying
a low compression ratio compressor controlled to pump a

gas state cooling agent into said evaporative condensing unit;

a water supply system having a control PC board and an
electromagnetic valve controlled by said control PC board to let
cooling water be delivered from a water source to the layer of
absorptive material of each of said condenser coils of said
evaporative condensing unit; and

a condenser fan having a fan motor and a fan blade unit
driven by said fan motor to draw currents of air through gaps in the
condenser coils of said evaporative condensing unit in carrying
heat away from sdid evaporative condensing unit.

2. The evaporative condensing apparatus of claim 1
wherein said control PC board of said water supply system
comprises a selector switch for high, medium and low water
pressure selections, and controls the operation of said
electromagnetic valve subject to the opgration cycle of said low

compression ratio compressor, permitting cooling water to be

11

and a



héuﬂlﬂwm’ﬂm&ﬂld evaporative condensing unit. 2. The evaporative

cordensin us of claim1l1 wherein said control PC board of said water
supply system conprises a selector switch for high, nediumand | ow water
pressure selpariddieally suppliedno seidevaperatoecondensingfunit an guch a

el ectromagnetic val ve subject to the operation cycle of said | ow

conpressi on rphhfef OfHAt e&ROlevapOfdtidg | fade COP! watrWat e§ailOePepdrhtive
periodically supplied to said evaporative condensing unit in such a manner

appr oxi mat o1y St g Yiia e ARG BAT SeSUORSIAS WY PRI s or

supply system 3. The evz%porat I,ve condensi ng apparatus of claim1 wherein
sai d wat er supfIling peatemis id gvatgr GHPREY SYBHN- pi pe having a water input
end connected to said el ectromagnetic valve and a water output end, and
plurality of water 3pr3het Wvaporaipectondénsiagnrapptasdtuso dtheclaatenn out put
ends of said water supply pipe for guiding cooling water to said condenser

cotls, sald VohefeifPidid wabGSsERAY BRMERO Bl 8 watddualdly @@UCGP‘ from
pply pipe, a plurality of water "outlets respectively facing
23![ ;je;:g.ndenseﬂa‘;i%l;g)eas ’waatgg iggu?%g ' c}lln\/e%tggttgrsia?h Qreg%/rio%aadgnae icsxa}ail v«ewat er
and a water output end, and plurality of water spray tubes
respectively connected to the water output ends of said water
supply pipe for guiding cooling water to said condenser coils, said
water spray tubes each having a diameter gradually reduced from
said water supply pipe, a plurality of water outlets respectively
facing said condenser tubes, and an absorptive material provided at
said water outlets.
4. The evaporative condensing apparatus of claim 1
wherein said water supply system further comprises a manual
switch controlled to let water be continuously supplied to said
evaporative condensing unit.
5. The evaporative condensing apparatus of claim 1
wherein said evaporative condensing unit comprises at least one
supporting frame, which supports said condenser coils, and at least

one packing frame fastened to said supporting frame to hold said

condenser coils in place.

12



4. The evaporative condensing apparatus of claim1l wherein said water
supply system further conprises a nanual switch controlled to |let water be
continuously supplied_to said evaporative condensing ynit. 5. The
evaporative condensgnghﬁrﬁd’épgﬂfév%ﬁoéfiﬁpﬁnﬂ RATALHS § icéalé‘bgp%‘ﬂ'ﬂ’ﬁrve
condensing unit conprises at |east one supporting frame, which supports
sai d condenseromprismg am &#@r teakhgonadiasig finf tyype ¢@sdarsedg t ongai d
supporting frane to hold said condenser coils in place. 12 6. The

evaporative GRpAY fifsAIPy A Hativk dritieRspd Wnif1er conprising an air
cooling radiating fin type condensing unit attached to said evaporative

condensing unit. 7.,Thg, evaporative condensi.ng apparatus of cl.aim.5 wherein

said condenser coil & gﬁgﬁ Sgﬁﬁ?‘i*’éb"% R “1“66% a‘BﬁB’éﬁgﬁd og |°§§}é‘? rrgf

absorptive material covered on the periphery of said netal coil tube. 13
wherein said condenser coils each comprise a metal coil tube and a

layer of absorptive material covered on the periphery of said metal

coil tube.
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