, @e3eX3” XO0| |}, ~H~6T # | A H GH EFFI Cl ENCY HEAT EXCHANGER FI ELD OF THE

| N\VENTI ON s The present invention relates to a heat exchanger for a nedi um
condenser especially relates to a high efficiency heat exchanger in a

conmbi nation of air cooling and water evaporating cooling syst ND
OF THE | NVENTI ON A conventi onal heat exchanger of a nediun104mmmm

usually in an air cooling or a water cooling type. Wiich an air Q8ﬁ5¢ng
heat exchanger as shown in Fig. 1 conprises a plurality of vertical " cooling
fins, a plurality of nedium pipes bored laterally through c ' fins and
connected in series to a singly mediumis coil, however thej@@’mﬁ,@mmwmw
this type is not high enough for reducing critical pressure i
condensi ng therefor a | ong nmedium coil piping should be used f orGooooz

mai nt ai ni ng A HIGH BFRECIENCYHEAT EXCHANGERer cool i ng heat exchanger
may obtains a little better cooling efficiency but a |arge place is needed
for a water shower cooling 20 tower and a | ong piping system a large fan
system are al so needed, therefore the cost becones much high, further nore,
a convent i onXIELD OF IFE INVENJHON usual |y uses a plurality of water spray
nozzles to spray water continuous|y onto the cooling fins _under g pressure.
Ther ef oreSan i npact TB@Pressnhdpvention refates 1o Rehoatt exchangdie 0108 dRediN@ cool i ng

fins quickly so.that 2s it, can,not provjde ap.evaporatin ffect, but water
cool i ng onl y CBRAEF £SPeriglly crelalehiP § Biehc FHAGIFADY FaheNehap@Edim A ar ge
col Lecti on paB itk SRF LobudiPhR whlTRvASSraARE LBbRG sysRAMRY OF THE

BACKGROUND OF THE INVENTION

10 A conventional heat exchanger of a medium condenser is usually
in an air cooling or a water cooling type.

Which an air cooling heat exchanger as shown in Fig. 1 comprises

a plurality of vertical cooling fins, a plurality of medium pipes bored

laterally through cooling fins and connected in series to a singly medium

15 coil, however the efficiency of this type is not high enough for reducing

critical pressure of medium condensing therefor a long medium coil piping
should be used for maintaining a high pressure therein.

While a water cooling heat exchanger may obtains a little better

cooling efficiency but a large place is needed for a water shower cooling

20 tower and a long piping system, a large fan system are also needed,

therefore the cost becomes much high, further more, a conventional water

cooling system usually uses a plurality of water spray nozzles to spray water

continuously onto the cooling fins under a pressure. Therefore an impact

and splash will force the water flowed over the cooling fins quickly so that

25 it can not provide an evaporating effect but water cooling only beside a
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S The present invention hés been recovered the aforesai d drawbacks,
therefore. A main object of the present invention is to provide a high
ef fici ency heat exchanger having extra length cooling fins to increase air
cooling efficiency. to Another main object is to provide a high efficiency
heat exchanger by using a drip-drop type water feeding box to obtain a

wat er evaporating effect therefore. Also another main object is to provide
a high efficiency heat exchanger which an extrene |ow tenperature is
reached in the systemdue i s to high cooling efficiency so that a
plurality of mediumcoil sets connected in parallel can be applied to
condense coollargg quatitityn ofr cixeatatimgdwaterc aeéd setlargedeollectiomvpancand iz al
pressure. Still another object is to provide a high efficiency heat
exchanger happn@rﬁ&waéerqwnprfgrmetsngo instead a cooling tower of a
conventional 20 water cooling systemto cooling the circulated water for
cost saving. According to one aspect of the present invention, the high

ef ficiency hwaﬂce Jf ing a plurality of vertical cooling
fins essenti Wended bot h upwardly and downwar dl y
froman ocdinary portion of medi ath for eat ease t he
cool i ng efficiency t%@FB?‘E 1n qﬁlogcl@,s bﬁ%alrg Fﬁfg{hﬁ&#8¥es? éf f or

f eedi ng vvate(rg é}é\gﬁg to a top of cooling fins densely but 2 |ntermttently
to let each l? r drop been held in the spaci ng between opposite

surfaces of adjacent L£qhi ”Sbfeb{‘%fathé eEerRefdvgﬂu rop me€tah Ho slide

down around the surface of a*cooling fin as a nex

delivered toepfiuhéle h@ﬂoagihah%&erlmﬁ %&oreﬁgtmeo&% %n%%a]%afa?e qif arge S
guantity of | atent "heat for creasi g cool i ng effi ency theretore. BRI EF

DESCRI PTI ON @bollifEe IRAMAIYGS Figure 1 shows a conventional air cooling heat
exchanger.
10 Another main object is to provide a high efficiency heat

exchanger by using a drip-drop type water feeding box to obtain a water
evaporating effect therefore.
Also another main object is to provide a high efficiency heat
exchanger which an extreme low temperature is reached in the system due
15  to high cooling efficiency so that a plurality of medium coil sets connected
in parallel can be applied to condense cooling medium in each medium coil
set under a lower critical pressure.
Still another object is to provide a high efficiency heat exchanger
having extra cooling zones to instead a cooling tower of a conventional
20  water cooling system to cooling the circulated water for cost saving.
According to one aspect of the present invention, the high
efficiency heat exchanger mainly comprising a plurality of vertical cooling
fins essentially having extra length extended both upwardly and
downwardly from an ordinary portion of medium coil path for greatly
25  increase the cooling efficiency therefore, and a drip-drop type water feeding

box for feeding water drops to a top of cooling fins densely but
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Figure 2 show ng extra cobling zones extended froman ordinary portion
according to the present invention. Figure 3 is an explosive view of a
drip-drop type water feeding box. Figure 4 shows nedium coil sets according
to the present invention. 15 Figure 5 shows a water supply system of the
present invention. Figure 6 shows a double row heat exchanger according to
the present invention. DETAILED DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT 20
Pl ease referring to Fig.2, a heat exchanger 10 according to the present
invention conprises a plurality of vertical cooling fins 11 having an
ordinary portion 110 of nediumcoil path and essentially having an upside
addi tional cdotermitentipetolle? eacld off wiaten disie baeld held irakhe spdoing beomeenl! 4 bat h
formed by extra length of cooling fins 11 extended upwardly and 2s
downwar dl y f oppositeesusfaties af pdjacent coolingfinsa shont pesiedtdfeimedndstargtosur f ace
thereof so as to greatly raise the cooling efficiency therefore. 3
Ref erring t oskil¢y dewnaarosng ibe surfase witeeeodlingifingasanext drep ofirwpiar i t ype
conprises a boftomplate 212 having a plurality, of small seeping holes 216
densel y di spdsivered torgroy etemttahagexe ERPVAPOTALIRg: SO 35 tpAhsprty plagge

hori t al titi I | .s0. havi ] | [ hol 216 th t ot
dopar t at *1 GAUURBTIRISR} Fed dBF iniesisi S SCBBEY fBRTeREr of or o, oo the

water is circulated into the feeding box 210 froma top into the upper
section it will be seeped into the | ower section fromeach seeping hol es

21 6 drop by ngﬁEEé legﬁg ﬁmeWIN&Sa top of cooling fins also

drop fromea t and splash. Referring to

Fig.4 and 5, there p@é?%gﬂ@@ia%iveﬁmém&oﬁbgtﬁe%éeﬁa%ﬁg&.ng the

pressurized vapor state mediumfroma nedi um conpressor t show) and

di stributed the vapBigusé 2t shoWaflp WRtfaNésOlR@CIoneS lex®énd®ddfrom &9 lokdihdry i N
parallel, in which the mediumis condensed to liquid state and col I'ected by
an out | etio mapoftidrackcdedineo tigeprbsent intention, evaporator ~ s (not show)

t hrough an expansi on val ve (not show); and a water circul ating supply
system conpri si ng aFigarer isearexplosivR2viehac! ngdupseopdypd vatetofaedjrigne 221
di sposed at a side near to a bottom a filter 228 (Fig.5) disposed to a
bott om aheadbok. a punp 226, and a floating balloon val ve 224 (Fig.5)
connected to a city_water piping to replenish water gutomatically 20 while
the water level in Fiearecdcphowy medivgsi ol cishh acGordIpE otot enPHSENt ow
position due.to consunption of evaporating, the punp 226 is a speed

adj ust abl e p&‘i‘?f?ngi(?ﬂnect ed between filter 228, water pipe 234 and a water

il 232 tti l.ect i d | d t tit f
wat er al dst equal MBI ANATCTPRY SRl ahsPesehtiniedidtit, ' coi 1 232
2s di dat th 1. d Ly i | d
Chrough the cool  nd Py o S, & REUIEC RN, ket Pepdier MRt AheY il BES
water 4 present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

20 Please referring to Fig.2, a heat exchanger 10 according to the
present invention comprises a plurality of vertical cooling fins 11 having an
ordinary portion 110 of medium coil path and essentially having an upside
additional cooling zone 112 and a downside additional cooling zone 114
bath formed by extra length of cooling fins 11 extended upwardly and

25  downwardly from the ordinary portion 110 to increase the radiating surface

thereof so as to greatly raise the cooling efficiency therefore.



col | ecti ng channel 222 di%posed under the downsi de additional cooling zone
114 to collect residual water therein and guided residual water back to the
reservoir, while the residual water pass dropped pass through the downside
addition cooling zone 114 it will be cooled to a |ow tenperature to insure
s there will be no tenperature raising even during a |long termrunning, and
a fan system (not shown) for blow off the heat and evaporated noisture away
therefor. Referring to Fig.6, there shows a topical enbodi nent of a double
row heat exchanger of the present invention conprising a first row heat to
exchanger 10 and a second heat exchanger 10' which a nmedi umintake manifold
124 di stribut e t he Refemring toz Bi. 3,cqm evapozativeredternieeding oxpl L0 affidryp-of
paral |l el connected coil sets froma nedi um conpressor (not shown) for a
first step cdnpeppe cgmprisehe Hattom plates2ddzhaving hplurality of small seepingui ded
the mediumin to another intake manifold 124' of second row heat exchanger

L2 oo Elorles ool s %
col | ect thg E‘P?f&?‘é@l ?gétktg"hr@ tﬁrﬁ(i% w%au%m YreRiEo afeiigw ?hﬁl'e?gtuﬁodi ng to
e ey o EH8p8 3 Tk o SRl Y 050 RSB Yoktgt o i

E P"Lm;m gfaﬁ%t%ic Lsgifféflta_tq?e‘ it s, PRI BoP chidl Megh 4 fgfon, B¢ Dby f
conpri si ng: é"@@r%ﬁ‘p y';éoféeggﬁ?tpgﬁéé&ég’}r]ﬁ@g{’ %@élﬁaﬁg%géﬂgkg@!%%% in

even spaci ng d%ﬁg?%ﬁ@ﬁ,t hd knenha%mgb@ééép%dlt@rwtcg;osﬁsam fﬂ@téls&ayagfn dly and

downwardly 5 fornian ordinary portion of said cooling fins torned upsi de

addi tional  cdn Baclzsuepigiloles geny withoatithpaceaal splwghi ng zone therefore ;

a plurality of nmediumcoil sets connected in parallel laterally bored

t hrough gai d ordi ndRefepring toFigh anl 8, twepé ishgwk i anmedimheintakel manifold
conventional single coil which connects all pipes in series ; to a

dri p-drop typ@4watceivihge dhagpessuridedavaporntatat imedivat drormupplmgediyst em

di sposed at a top closely over said cooling fins for feeding water densely
drop by dr op compeessor gptshgw)andshistributed| theyappnstate medivn fzte eaghisein t o
deliver wi nd passjng though, said, spacing between, said cooling fins, for
speedi ng t he oéwgsivaGadh 154 inpagsbehdn vhigh the medipm s aprdensed &9 {iquikht  and

accor di ng. 1 o SPRAR SOlIeclR Py AR cuilehimABiol 2o thercuiiged o FHEBOaH n
parl Vel o SRS BOEOE A Sl oB s oty By =
e e T

| i qui d stat edgguéll Bﬁ‘fel %gy&gﬁs%& g&\?%gi}& g‘?drt o ggég}ﬁﬁgirl\’ %)ifgger\rg%qgﬁf\%g. 6

4. A high ef {Jigposeifio 4 edttomsitadBia paRp2dbNand 8 flafihgbhllooWRaN) 2245ai d
drip-drop type water feeding box of ‘an ‘evaporative water supply system

havi ng a pl u(Big.3)ycainegtal to ae€ip matéropipinglits repledisat wateb adutormatitaltye
densely for feeding water drops therefrom. s 5. A high efficiency heat
exchangeroacodrilti thg watet!levehin thewesereoir 224 goingt dowi dedi predetexmiingd her
consisting at |east one layer of horizontal partition plate to depart at

| east one uppew posianoduetiia eaasurapiion ekevansmatingl the pymmI2eds aspeadtal ity
of small seepi ngtart\,?l es thereat for feedifﬂf%rwat er drops

adjustable pump connected between 228, water pipe 234 and a water
coil 232 for setting a selective speed to supply a adequate quantity of water
almost equal to the consumption water evaporated, the water coil 232

25  disposed at the upside additional cooling zone 112 laterally bored through

the cooling fins for cooling the water before using a residual water
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lo from said upper sectioh to said |ower section . 6. A high efficiency
heat exchanger according to claiml1 , wherein said evaporative water supply
system further conprises : a residual water collecting channel , a water
reservoir , a water punp , and a water coil is thereof . 7. A high
efficiency heat exchanger according to claim6 , wherein said water
col l ecting channel is disposed under a bottom of said downsi de additional
cooling zone of said cooling fins for collecting residual water and 20 fed
back to said water reservoir , in which the residual water is cooled to a

| ow tenperature during at passed through said downsi de additional cooling
zone before doldgning dhanaes2221dispbsud wnlek ¢iod dovynsidaadditionaBcodliny zidne

ef fici ency heat exchanger according to claim6 , wherein said 2s water
reservoir con$4gocotitctaresidual waterothetein and duided cesidhral evhtenbacketd thewat er
piping for automatically refilling water run a predeterm ned | ow | evel due
to consunpt i seserroinwalide the regidual svaerannss dropneddpass ghrdughghe dosnside . 9. A
hi gh efficiené _he%%gﬁxchanger accoagLng to claim6 , wherein said s water
punp is a speddition;cealing zongal it 1tHuHb beusoeledcionm dow dampstatiisntos s eat er

reservoir _ang sai dl ter coil {or controll i‘ﬁg. watir suppl ied.toa%ai d

evapor ati ve &l QBB AfULE SHSIE e RIS 3 (NG t@F‘Ebﬁlﬁn&H}&a tfer
reservoir inga selected ant.i t i of wat er
evaporat ed . f%sw&rﬁ,&gﬂﬁ %ﬁ’%‘%)f ‘i‘(% in%‘g&%ﬁggﬁ%%k 8&@&&%&01'%1%@50&%3&\%‘%{}’3” ®laimeé ,
wherein said coil is disposed to pierce through said upside

addi tional coolrng zone of said cooling fins for cooling evaporative water

bef ore gui ded o sai & Jregiln 19X, thd shdws 855 SHLERRAR TSR R hanger

for a nedi um condenser _ er ating apparatus or air conditioning
appar at us COppf ! 5% ex@Ranis! @tlﬁdﬁtésbﬂnﬁiveﬁﬁ@h'd&lﬁﬁiﬂg ANGra dWviehde
addi tional cooling zone for increasing cooling efficiency therefore; 20 an
evapor atilge ‘eRélegetidi0l ¥nd v sesondohéateskchahgsr 80 0mehicintae madidmnintake o sai d
cooling fins in a no conpact and no splash condition to |et the water
remai ni ng t o mdméfodd R4 akistribites tiedpresmirizad viapos stfate mediumhdnto aglwabtygh ti ne
to be alnost fully evaporated , there fore a large quantity of |atent heat
be absorbed obparatkelicomndcted gpikaets franmarmediinyceropreassey (@bt shownrfortaher e
fore . 2s 8

first step condensing in the first row heat exchanger 10 and then guided the

medium in to another intake manifold 124’ of second row heat exchanger

15 10’ from an outlet manifold 126 of first row heat exchanger 10 for a second

step condensing in the second row heat exchanger 10’ and then collect the

liquids state medium to an outlet manifold 126’ for guiding to the medium
evaporator (not shown) through an expansion valve (not shown) therefore.

It is to be understood that the drawings are designed for purposes

20  of illustration only, and are not intended as a definition of the limits and

scope of the invention disclosed.



12. A high efficiency heat exchanger according to claim11l , wherein which
sai d upside additional cooling zone is utilized for cooling evaporative

wat er before heat exchanging , while said downside additional cooling zone
is utilized for cooling residual water after heat exchanging therefore to
insure that there will be no tenperature raising even during a long term
running . 9 .A3.AY. Al . AY. A 2. AY. AY. AY. A2#: {] [ *KE) x>I

{upkfa\ W ca] ca] ca] ca] ca] ca] cMa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
] ca] ca] ca] cfa] ca] ca]calc”a]jcalc:alcTal h ] X( h

>CoQ H | wmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca]

ca] ca] ca] ca] What tio ingddist cajcal /}3i "’
"n#PYERE ' (1) y)) **\***A+{vql g cal cal ca] calrca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca 1.A high efficiency heat exchanger for a medium condenser comprising:

A L A+++, 2~ b, ,n.q. 7 a/ 0111V3X3&
sl eol ol col el el ol e A s Bl O

211 calcal cal cal cal fahoahselsahomhgal aleals i hpiidy and Wk drany
L0ves ()- 1 200 ar CAMHE Do SRS sbondd HHSIRRARIN. Wdaqd Sealtlr
10% () - y 10560105 oL oW ilitna) opddeBthg treiiEe " )
10%& () ->1 1 K- KuddgSof ImediBHO &oil) setd C8feéted i parallel laterally bored
through said ordinary portion of said cooling fins instead of a conventional
single coil which connects all pipes in series ;
10 a drip-drop type water feeding box of an evaporative water supply system
disposed at a top closely over said cooling fins for feeding water densely
drop by drop onto a top edge of said cooling fins ; and
a fan system to deliver wind passing though said spacing between said
cooling fins for speeding the evaporation of evaporative water and blowing

15  off heat and evaporated steam away therefore .

2. A high efficiency heat exchanger according to claim 1 , wherein said
medium coil sets are connected in parallel form a medium intake manifold
for evenly distributing pressurized vapor state medium form a medium

20  compressor to each medium coil set there into.

3. A high efficiency heat exchanger according to claim 1 , wherein said
medium coil sets are connect to an outlet manifold for collection liquid state
medium condensed in each coil set and guiding liquid state medium into an

25  evaporator through an expansion valve .
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&10%& ()-9%!'10%& ()-Y"'10%& ()- Fy z10%& ()- z10%& ()-10%9& ()- X( h
i K- K410%g& () - &310%& ()-F110%g& ()-9f / 10%g& () -- 10%g& () - +
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6' 1 10%g& ()- QaBhl 410%g10%g&' ()-sMLOYg& ()- | 410%we& ()- sMLOY%g&' () -
s109%g& ()-9f 10%g& ()- HIEhI 4109%g+10%g& ()- ' F10%g& () -
4. A high efficiency heat exchanger according to claim 1 , wherein said
drip-drop type water feeding box of an evaporative water supply system
having a plurality of small seeping holes disposed at a bottom plate densely

for feeding water drops therefrom .

5. A high efficiency heat exchanger according to claim 4 , wherein said
water feeding box further consisting at least one layer of horizontal partition
plate to depart at least one upper section and one lower section and also
having a plurality of small seeping holes thereat for feeding water drops

10 from said upper section to said lower section .

6. A high efficiency heat exchanger according to claim 1 , wherein said
evaporative water supply system further comprises : a residual water
collecting channel , a water reservoir , a water pump , and a water coil

15 thereof.

7. A high efficiency heat exchanger according to claim 6 , wherein said
water collecting channel is disposed under a bottom of said downside
additional cooling zone of said cooling fins for collecting residual water and
20 fed back to said water reservoir , in which the residual water is cooled to a
low temperature during at passed through said downside additional cooling

zone before dropped into said water collecting channel .

8. A high efficiency heat exchanger according to claim 6 , wherein said

25  water reservoir consists of a floating balloon valve connected to a city water
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9810%g& ()- & 10%g& ()- F'10%g& ()-sf MLO%g& ()- /}dYNC410% 10g 10g
10y<MLO%g&' () - 810%g&' ()- '6'!10%g& ()-S/ 10%& ()-s-'!10%g& ()-
3MZX9YNCA! 109g& ()-z!! 10%& ()-z! FI 109& ()-!F! 10%4{& ()- 10%g& ()-!
10990& ()-i"$9%& z[ PE: 4 10g 10g 10g< 10%g& ()-!, S/ :!109%& () -
11S/:110%& ()-m & ! 10%g& ()-z!, & 110%& ()-z' T ° WUBPE: s+MLO% & () -

U109 ()-1#, ' 1109 ()-!, 1109 ()-!B 10%F& ()-! 109%FF& ()-
<I"|z8! 10%T& ()-S' 10%W@%& ()-S 10% ()-S 10z 10z
10z<" 1092& ()-! D-: 1 109& () - """ #n##$Y%eX6| Z8! # ' 1 10%w& ()-! ! 109aT& ()-!!10%
dd& ()- '1109F& ()-! '!10%mg ()-1 '110%r& ()- 9PRELRR& Uj @ #10%& ()- 10T
10T 10T&< 10PdREng fonautmmmlx yefiliing wa@tmup)a prede@ymined) low_teypyglqetsEJ o# "
10%2& () - @ 109 &' ()-° 10%& ()-10%& (
10%& ()-f  169gRmpplion oF evaporgfing @&pyeﬂgmqqu. high level therein .

9. A high efficiency heat exchanger according to claim 6 , wherein said

5  water pump is a speed adjustable water pump which connected between said
water reservoir and said water coil for controlling water supplied to said
evaporative water feeding box through said water coil from said water
reservoir in a selected quantity almost equal to the consumption of water
evaporated .

10
10. A high efficiency heat exchanger according to claim 6 , wherein said
water coil is disposed to pierce through said upside additional cooling zone
of said cooling fins for cooling evaporative water before guided to said
feeding box .

15
11. A high efficiency heat exchanger for a medium condenser of
refrigerating apparatus or air conditioning apparatus comprises:

an upside additional cooling zone and a downside additional cooling zone
for increasing cooling efficiency therefore;

20 an evaporative water supply system to feed water drops intermittently to
said cooling fins in a no compact and no splash condition to let the water
remaining to the surfaces of said cooling fins for maintaining enough time
to be almost fully evaporated , there fore a large quantity of latent heat be
absorbed form medium for greatly increasing cooling efficiency there fore .

25
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Entryver dDoc%rg}eor}te heat 'ex¢c# ag&glgé , \’Nhilé 08%12(13 ﬁg%g?de additional cooling zone is

utilized for cooling residual water after heat exchanging therefore to insure

5  that there will be no temperature raising even during a long term running .



