ENERGY-SAVING HOT WATER-HEATING DEVICE AND SYSTEM APPLICABLE TO THE SAME FIELD
OF THE INVENTION  The present invention relates to energy-saving hot water-heating devices and
systems applicable thereto, and more particularly, to an energy-saving hot water-heating device and a

system applicable thefgie whi¢h Qs | S 1 ¢REAREwasie ReaRREoBUCed@s aligsult of the operation of
an air conditioning system and heatin -producin? hot water. BACKGROUND OF THE INVENTION

Operation of an air conditioning™ystemhduies ferd 8dify hOafl &l ausM¥tbing heat by the expansion and

compression of a coolant, absorbing indoor heat, and discharging the absorbed indoor heat outdoors. The
hardware for controlling coolant circulation essentially comprises four components, namely an evaporator,
a compressor, a condenser, and a cool&rt BoRtFolld. b@é(rgiwd_hg N/orking principle, coolant circulation

entails turning an outdoqreoolant Jetn a high-teneReratirgBIghgressyeePASA A Foaiant by the
compressor, and then removing heat from the gaseous coolant by the condenser to turn the gaseous

coolant into a mod¥RAES oIS TSt AHRVARRS: fradsUret RUIPER it ertEh /R 1178 E0BIRFR controller turns

the moderate-tempgrafb[a AHpN-PreshUl R digid cralagtHeioRanadrEtEt@MRRIALEIerlavy-pressure liquid
coolant for working at the evaporation temperature of the evaporator. Then, the moderate-temperature

low-pressure liquidYCI6EnERASAIBIR d S i th bR GFEnflént Y 4 tdbRi BEnYERARE pipe, and in the

indoor environmemtstiefaRA atok aspERs In@eamieap k9 durpiher mAdanaterirMAei?Atkge low-pressure
liquid coolant into a gaseous coolant. The gaseous coolant is introduced into the outdoor compressor by

the coolant convei Pibé bt e gha@roducing hot water.

BACKGROUND OF THE INVENTION

Operation of an air conditioning system involves releasing
heat and absorbing heat by the expansion and compression of a
coolant, absorbing indoor heat, and discharging the absorbed
indoor heat outdoors. The hardware for controlling coolant
circulation essentially comprises four components, namely an
evaporator, a compressor, a condenser, and a coolant controller.
Regarding its working principle, coolant circulation entails
turning an outdoor coolant into a high-temperature
high-pressure gaseous coolant by the compressor, and then
removing heat from the gaseous coolant by the condenser to turn
the gaseous coolant into a moderate-temperature high-pressure
liguid coolant. Afterward, the coolant controller turns the
moderate-temperature high-pressure liquid coolant into a
moderate-temperature low-pressure liquid coolant for working
at the evaporation temperature of the evaporator. Then, the
moderate-temperature low-pressure liquid coolant is conveyed
to an indoor environment by a coolant conveying pipe, and in the
indoor environment the evaporator absorbs indoor heat to turn
the moderate-temperature low-pressure liquid coolant into a
gaseous coolant. The gaseous coolant is introduced into the

outdoor compressor by the coolant conveying pipe, such that the



outdoor compressor turns the gaseous coolant into a high-temperature high-pressure gaseous coolant for
circulation.  The conventional condenser of an air conditioning system resorts to gas cooling and works
by blowing the heat out of the air conditioning system by means of a fan and through the heat exchange

that takes place bgfyyggp @ ceglanpteitshlation e Pipg.and asfinrlike RidigrAlthoygiyhegt can be removed
by the aforesaid prior art, the heat thus removed contributes to accumulation of heat in a city, thereby

exacerbating the gréEhi8IyReEHELEE DhARePSRURARE HthouGh &l 8BbITRY ©WeY i3 BfBetive in performing

a cooling process by "ﬁﬁ@n%ﬂ\%ﬁ@%iﬁg_I|_i‘&'éiﬁ|dm%@”mera3ﬁ%q Pfct@ﬁoq@%iﬁ‘ﬁw@q%?ﬁsrﬂéﬁﬁQfadua"y
because of heat exchange; as a result, it is necessary for a high-temperature cooling liquid to be turned

into a mist by a spPiaSMESAEiBaS ARPINBA P CoBPASPYLAPIIA By bR BRARRL ER tH'€onfront the mist

of the cooling liquigh Rdergr feALhexshange therauishsNavarhglessdtherasylamemaste heat ends up
being emitted to the atmosphere by the exhaust fan, thereby adding to the greenhouse effect. In an

attempt to solve tife af5re88id prbbleke S BoRVRNRBRYLAR contttdAimy SYstdhd HOSighaH to treat waste

heat and recycle ¢neleal fipQs Ruer¢REN ithe PIRPIRBLYHNHemiSsian pé wate e@tdp e atmosphere and
is, in particular, effective in heating-producing hot water by means of a waste heat recovering and hot

water producing d&A¢E 3 vell 4 Tovigfingtthe dbAANntiBMpeRMA¥ 4 rieanE B &ERigh%emperature

coolant. Neverthelgss, theieerpiersign afficiency of thetyeat gxebppoea deviceamplpyeddy the
conventional air conditioning system in heating-producing hot water is too low to enhance the

performance of th8 ESAEMRM AT LorfdRidRin g Latehd i wakiBIHR RGRANGI (A¥ESrdingly, it is
imperative to provjde & iev@y-FRVI fntiiatgr-heabingi HgVigeoird & systane appliable thereto for

cooling liquid, the temperature of the cooling liquid rises
gradually because of heat exchange; as a result, it is necessary
for a high-temperature cooling liquid to be turned into a mist by
a spraying device, and then for cool air to be drawn by an
exhaust fan to confront the mist of the cooling liquid undergo
heat exchange therewith. Nevertheless, the resultant waste heat
ends up being emitted to the atmosphere by the exhaust fan,
thereby adding to the greenhouse effect.

In an attempt to solve the aforesaid problem, a conventional
air conditioning system designed to treat waste heat and recycle
cool air does overcome the problem with emission of waste heat
to the atmosphere and is, in particular, effective in
heating-producing hot water by means of a waste heat recovering
and hot water producing device as well as lowering the coolant
temperature by means of a high-temperature coolant.
Nevertheless, the conversion efficiency of the heat exchange
device employed by the conventional air conditioning system in
heating-producing hot water is too low to enhance the
performance of the conventional air conditioning system in
waste heat recycling.

Accordingly, it is imperative to provide an energy-saving hot

water-heating device and a system applicable thereto for



enhancing the performance of a conventional heat exchange device in heating-producing hot water and
effecting waste heat recycling, power saving, and environmental protection. SUMMARY OF THE
INVENTION In view of the drawbacks of the prior art, the inventor of the present invention conducted

_extensive rese_arcpﬁﬁ Ak ﬁ@jp?ﬁig‘eﬂ’é?f%%%ﬁi&g tosthe iE‘MﬁQ@r‘i'ﬁ YRS 108 @P‘Rﬁ(@ﬂﬁg‘@ the _related
industry, and flﬂ&ﬂgl developed an energy-saving hot water-heating device and a system applicable
q

thereto as disclos€8 Yhahd presahAvBREEH tNénRahcE dieatitefidRHAY @sNfstad e¥ectuate waste

heat recycling, powensayHy, aod eMYERARENEA PTAieGHERm e dtis 37 AIeRtbe of the present invention to
provide an energy-saving hot water-heating device and a system applicable thereto for use in

heating-producing hot water by means of waste heat generated from an air conditioning system, lowering

the temperature of the coolant of tkg aif PoRARopiRoTIYEIaN . \aaRaNeHNg heating efficiency, as well as
effectuating waste heat recycling, power saving, and environmental E)erotection. In order to achieve the

above and other objedfiv¥se the hidseAt MVRAGKA PFoliGeR aA eMergl18aME Wt vdtdReating device for

heating-producingphet uater fiom naste headaaneraded by amaiveondiioning systemntie device
comprising a casing, a coolant circulation coil pipe, a plurality of heating pipes, and a plurality of

communicating pip&8 &THB Yot G iBHoP cHifpife RAde YEATStA ASPSLABNARNE casing, curved,

and comprises a gelarl fted, meagayt autetinnd ¢ BlvalibpelihartfispiRatng Rigese the coolant inlet
extending out of the casing and communicating with the air conditioning system, the coolant outlet

extending out of tHE*¢85iRG HHA Toffil SR afif with thESAFBorfRIIMGHP §/stEMS T 8HY tRS heat-dissipating
pipes being connegitegl edwaanthie gadant id&lention to enhance heating efficiency

as well as effectuate waste heat recycling, power saving, and
environmental protection.

It is an objective of the present invention to provide an
energy-saving hot water-heating device and a system applicable
thereto for use in heating-producing hot water by means of waste
heat generated from an air conditioning system, lowering the
temperature of the coolant of the air conditioning system,
enhancing heating efficiency, as well as effectuating waste heat
recycling, power saving, and environmental protection.

In order to achieve the above and other objectives, the
present invention provides an energy-saving hot water-heating
device for heating-producing hot water from waste heat
generated by an air conditioning system, the device comprising
a casing, a coolant circulation coil pipe, a plurality of heating
pipes, and a plurality of communicating pipes. The coolant
circulation coil pipe is made of metal, disposed in the casing,
curved, and comprises a coolant inlet, a coolant outlet, and a
plurality of heat-dissipating pipes, the coolant inlet extending
out of the casing and communicating with the air conditioning
system, the coolant outlet extending out of the casing and
communicating with the air conditioning system, and the

heat-dissipating pipes being connected between the coolant inlet



and the coolant outlet. The heating pipes are water conveying pipes and are of a larger inner diameter
than the coolant circulation coil pipe is, wherein each of the heat-dissipating pipes of the coolant
circulation coil pipe fits inside a corresponding one of the heating pipes, thereby allowing a running water

channel to I_oe formed hetwesn Pm_ma%&wa!l_ 9feagh z?ﬁi_ﬂb? B?@éiﬁgapéoﬁﬁa_@@ﬂ é‘B‘rR}EWrY\éa" of a
corresponding one of the heat-dissipating pipes, wherein one of the heating a;ges has a water inlet

extending out of tRdR&SiIY dvideirP AndthT 886 oftAB heHbmehfiies haB aliaitéroUadt extending out of

the casing. The CQ‘W@MfH@?éiﬁ‘QcBiHe% e ‘?@‘FWW%QW@WW%@Q@G%& i%ft’?r@f the.heating
pipes, such that the running water channels inside the heating pipes are in communication with each

other through the BoPfhufitatiRg pipee!anin stder tataeRiev® the BHtve Hitd otRél Ubjettives, the present

invention provides.3 ¥sieFhapRicahlie 18 AN REEHRCEMNGNG AL watekhaaling|9sWieeg The system, in a
preferred embodiment thereof, comprises an energﬁy-saving hot water-heating device, an automatic
circulation water tARRNAVotWiddr EARRAS! d h&idg HBRE, REWAES Feaihg5ipelidd! Pivater returning

pipeline, and a hog yeaies digehargingnypsiines hhe aiHomate gireulalion walee iydnatergs water and has
a first pumping motor and a temperature sensor, the first pumping motor drawing water from the

automatic circulathewafef &nk taheftis 'RAl Pedaiieesenddrenalihg A dHrber ek Eetising

temperature. The fhigjevatercaniatetdiravises thanal suation foriae siorag hayveaier and is
independent of the automatic circulation water tank. The heating boiler heats up the hot water in the hot

water canister, w8 e’ REaRih§NSoll& R Bt tREPESE Nistér Hahit QA8 tefth ks T HIEG QK formed as a

unitary structure of sefpratgs ime. Water feedineupineling ds pepescied beterendhasvater inlet of the
energy-saving hot water-heating device and the first (E%nglﬁgg motor. of the automatic circulation water

tank for conveyind {t&ERoRY thet SlAGRTH:C B Eutdtibhenaa t9k ROPE Furitcg Waedr EHannel of the
energy-saving hotrwataiheafingedevigeaivievgh theitiist RHEPIRYIMOYT, piprreina dregsure reducing
valve is disposed at the water feeding pipeline for regulating water pressure. The water returning pipeline

is connected betweH L H Gt etic MHdLIARG T watEEfanid SR WEREr SRR e HeIgy-saving hot

water-heating devjge é@r sending the hot water produced by the energy-saving hot water-heating device
back to the automatic circulation water tank. The hot water dischaiﬁing pipeline is connected between the

automatic circulation wWate? tfk dfd B HotSvadfts ArMEr AR IpPedRIRALESconBumping motor

adapted for delivepings bat watey drane the pubum@dic circulatierewates pankctopthe heg water canister and
connected to the temperature sensor of the automatic circulation water tank. In a preferred

embodiment, the EREFG)-s3VHG hol Rhtel REGAG HL0R e FEYRER compfisey H EMpdfanfte sensor
equipped with a cpntraliai @daptestion sensngrtapemivie disposashat §ie soplagt siseulation coil pipe,

and connected towgtcfaiﬁwe)laj'[ril ing motor of the automatic circylation water tank.

g device, an automatic circulation water tank, a hot
water canister, a heating boiler, a water feeding pipeline, a
water returning pipeline, and a hot water discharging pipeline.
The automatic circulation water tank stores water and has a first
pumping motor and a temperature sensor, the first pumping
motor drawing water from the automatic circulation water tank,
and the temperature sensor having a controller and sensing
temperature. The hot water canister provides thermal insulation
for the stored hot water, and is independent of the automatic
circulation water tank.
The heating boiler heats up the hot water in the hot water
canister, wherein the heating boiler and the hot water canister

are either integrally formed as a unitary structure or separate.

The water feeding pipeline is connected between the water inlet



In a preferred embodiment of the system applicable to the energy-saving hot water-heating device, a
maintenance opening capable of being shut and opened is disposed at the automatic circulation water
tank. In a preferred embodiment of the system applicable to the energy-saving hot water-heating

device, a drainage, hoje s dispespd &b mBOIT Of 1her AEAMALC aiEsylation watardapk fer removing

impurities.

In a preferred embodiment of the system applicable to the energy-savin

device, an exhaust VB BUisHROERY &fa tBp oFthemgtbidlE alitbnwaddr tkaik<so

Ina prgferred emkgq,)qhi(7*5»33;*‘1"ﬂ g1g,§y§pem@}ﬁpgip@lalgtmg@i@r@r@mgﬁi@g k}\pgt\é./atg{rﬁke%irbg device further
comprises a raw water pipeline in communication with the automatic circulation water tank.

7

hot water-heating
Ofelieving pressure.

running water channel of the energy-saving hot water-heating
device through the first pumping motor, wherein a pressure
reducing valve is disposed at the water feeding pipeline for
regulating water pressure. The water returning pipeline is
connected between the automatic circulation water tank and a
water outlet of the energy-saving hot water-heating device for
sending the hot water produced by the energy-saving hot
water-heating device back to the automatic circulation water
tank. The hot water discharging pipeline is connected between
the automatic circulation water tank and the hot water canister
and equipped with a second pumping motor adapted for
delivering hot water from the automatic circulation water tank
to the hot water canister and connected to the temperature sensor
of the automatic circulation water tank.

In a preferred embodiment, the energy-saving hot
water-heating device further comprises a temperature sensor
equipped with a controller, adapted for sensing temperature,
disposed at the coolant circulation coil pipe, and connected to
the first pumping motor of the automatic circulation water tank.

In a preferred embodiment of the system applicable to the
energy-saving hot water-heating device, a maintenance opening
capable of being shut and opened is disposed at the automatic
circulation water tank.

In a preferred embodiment of the system applicable to the
energy-saving hot water-heating device, a drainage hole is
disposed at a bottom of the automatic circulation water tank for
removing impurities.

In a preferred embodiment of the system applicable to the
energy-saving hot water-heating device, an exhaust vent is

disposed at a top of the automatic circulation water tank for



In a preferred embodiment of the system applicable to the energy-saving hot water-heating device, a
pressure reducing valve is disposed at the water returning pipeline for regulating water pressure. Ina
preferred embodiment of the system applicable to the energy-saving hot water-heating device, the

pressure reducing ¥pj¥g iis @ sPY&iGa) pressure reducing valve.
AccordingIy,thepresentinventiogérjovidesan energy-saving hot water-heating device and a system

applicable thereto, sudR tRat’d S35 iR H B eBblaHt Uikt 6 cdRbiiediéultiot 8oil pipe are

conngpteq toa CO@@T‘gRﬂ'p@ani Ay Al @Wﬂ@iﬁWQgt?Mﬁt%@\fﬂféWW_@H@WBWF?S@@% ggnerated by the air
conditioning system in operation into the coolant circulation coil pipe and delivering cool water from an

automatic circulati¥A \watetRahid fo 18 rEARAYPRELFQTaMHEN Jith e HERBY 15isd £t 8l @8 effectuate heat
exchange, lower tig tempgaiature of the coolant of the air conditioning system, and produce hot water
repeatedly, thereby enhancing heat exchange and heating efficiency. Afterward, the hot water thus

produced returns to tHé aitBRFAAE GFoRRAAWERT ek HHU 81368 Watdrdantkés 57 diSplying hot water

to serve householglrig yndH§iia PYEROGART N HPMNGhSP. JBQ RESeNtINYetipn dispepses with the need to
heat up hot water by means of any other energy resources, so as to recycle waste heat, save energy, and

protect the enviroN®i4f. 1S diSPRAEE BESTERBHRON O THE HRXAN NG O 8t#eE) features, and
advantages of the\pseseptrign@ntion are hereunder illustrated with specific embodiments in conjunction

with the accompanyin? drawings, in which: )
n a preferred embodiment of the system applicable to the

energy-saving hot water-heating device, the pressure reducing
valve is a spherical pressure reducing valve.

Accordingly, the present invention provides an
energy-saving hot water-heating device and a system applicable
thereto, such that a coolant inlet and a coolant outlet of a coolant
circulation coil pipe are connected to a coolant pipe of an air
conditioning system for introducing waste heat generated by the
air conditioning system in operation into the coolant circulation
coil pipe and delivering cool water from an automatic
circulation water tank to a running water channel of the heating
pipes so as to effectuate heat exchange, lower the temperature of
the coolant of the air conditioning system, and produce hot
water repeatedly, thereby enhancing heat exchange and heating
efficiency. Afterward, the hot water thus produced returns to the
automatic circulation water tank and a hot water canister for
supplying hot water to serve household and industrial purposes.
In doing so, the present invention dispenses with the need to
heat up hot water by means of any other energy resources, so as

to recycle waste heat, save energy, and protect the environment.

BRIEF DESCRIPTION OF THE DRAWINGS
Objectives, features, and advantages of the present

invention are hereunder illustrated with specific embodiments in



FIG. 1 is a schematic view of an energy-saving hot water-heating device according to a preferred
embodiment of the present invention;  FIG. 2 is a first schematic perspective view of a system
applicable to the energy-saving hot water-heating device according to a preferred embodiment of the

present inv?ntion:conﬁlﬁeﬁé%%@ﬁ%%@mﬁaﬁmﬁee&% i\ﬂ%‘é’, qfnt_hﬁrﬁlﬁi.em applicable_ to th_e
energy-saving hot water-heating device according to a preferred embodiment of the present invention;

FIG. 4 is a cross-sectiGl&-vidw b athedfiRgPrietakes Wokd 1idd ASR BFPIGaY HtEorfddg to a preferred

embosiiment of th%vﬁ'fﬁel'% HNYRPUAN RRG ¢ o b H@In@ iﬁ)aa%ﬁ'ﬁ'é‘ﬂt%mﬂ’ﬁ% Niey¥ @h@ pressure
reducing valve according to a preferred embodiment of the present invention. DETAILED DESCRIPTION

OF THE PREFERREBSNT invention;
FIG. 2 is a first schematic perspective view of a system

applicable to the energy-saving hot water-heating device
according to a preferred embodiment of the present invention;

FIG. 3 is a second schematic perspective view of the system
applicable to the energy-saving hot water-heating device
according to a preferred embodiment of the present invention;

FIG. 4 is across-sectional view of a heating pipe taken along
line A-A of FIG. 1 according to a preferred embodiment of the
present invention; and

FIG. 5isaschematic perspective view of a pressure reducing
valve according to a preferred embodiment of the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

As shown in FIG. 1, FIG. 2, and FIG. 4, an energy-saving hot
water-heating device and a system applicable thereto of the
present invention are for use in heating-producing hot water,
using waste heat generated from an air conditioning system 10.
The energy-saving hot water-heating device 1, in a preferred
embodiment thereof, comprises a casing 11, a coolant
circulation coil pipe 12, a plurality of heating pipes 13, and a
plurality of communicating pipes 14.

The casing 11 which is hollow is rectangular or of any other
shapes. The casing 11 accommodates the coolant circulation coil
pipe 12, the heating pipes 13 and the communicating pipes 14.
The coolant circulation coil pipe 12, which is curved, is made of
metal, preferably a metal of a high thermal conductivity, such as

copper, and is essentially disposed in the casing 11. The coolant



EMBODIMENTS As shown in FIG. 1, FIG. 2, and FIG. 4, an energy-saving hot water-heating device
and a system applicable thereto of the present invention are for use in heating-producing hot water, using
waste heat generated from an air conditioning system 10. The energy-saving hot water-heating device 1,

in a preferred emRGekmeAY B1LIaAh FOPWIISESARATNS bl c 8 PrRlaRh FFcylation caibpipg 12, a plurality of
heating pipes 13, and a plurality of communlc_atlngg(ﬁes 14. The casing 11 which is hollow is
rectangular or of H{ttthelkZhagdd Pha lkdsiHgYL P hctominddsstea it cBORSst difculatiBh coil pipe 12, the

heating pipes 13 anh {h@ commuynieating;pingsshd<khe gpolant Ciegidation Gaikpipg di@nwhich is curved, is
made of metal, preferably a metal of a high thermal conductivity, such as copper, and is essentially

disposed in the casifgr1atPReCOdbIBI itcuIdtith € gk i1edohddried e € AHAChIEeL21, a coolant

outlet 122, and a phuafiyy Of hRatlissiRaingRPew Lt giceant inalihglsiydisposed at one end of
the coolant circulation coil &ipe 12. The coolant inlet 121 extends out of the casing 11 and communicates

with the air conditibRf§ 238013 §hd %o bfaht ARRR D 25 (B LRIttt et BiheP eHN6F the coolant

circulation coil pipg;j iy lectPRlgNt publet 122 exteads RiHobthetashng dtand syumppicates with the
air conditioning system 10. The heat-dissipating pipes 123 are connected between the coolant inlet 121

and the coolant otif&t %223 NgHe! - AR PUtNG pisevish Hie pHr&Rd ITHE WEHiAY F®s 13 are water

conveying pipes angl ate, of Rdarogrsonsitdigmetee than the coelanheicenlatinn ¢ik RIRA L2 is. Each of the
heat-dissipating pipes 123 of the coolant circulation coil pipe 12 fits inside a corresponding one of the

heating pipes 13. TH2!&08 endd &f eathlof tA8 heatih® pif88 P hre RIHLEH, stiéf that'd funning water

channel 131 (showedp-kiSs ipkis ey paskbetweean dheainnes wathef gagh of thepkeatina pipes 13 and the
outer wall of a corresponding one of the heat-dissipating pipes 123. One of the heatinngipes 13 has a

water inlet 132 extéAtRhG B0V 8Y MY C1iRT A9 ARBIREA JAEXST IR ibRs 3 hdB & water outlet 133

extending out of the easiacids diReiwateninlgl 82 s positigned praxdmatettel theipaelagt outlet 122, and
the water outlet 133 is positioned proximate to the coolant inlet 121, such that the coolant circulation coil

pipe 12 and the rdWMAg watrPdhihhdi A2 ALV GIHALHRMGR diktRbns? Bath BrtHEcBmmunicating

pipes 14 is connegied bgiwaen e ddjacent anes nfdhei peating pipestkd svel Hak e running water
channels 131 inside the heating pipes 13 are in communication with each other through the

communicating piB&sti8. NeatR0cRdRgS11 31l ©ooidRe LirdiAToh&dil hipk™Y Nthe¥d&fing pipes 13, and
the communicatingmipes 14 3f theh enargyr MO Hhaiswaterrbeasingdeviaa d o ke present

of each of the heating pipes 13 and the outer wall of a
corresponding one of the heat-dissipating pipes 123. One of the
heating pipes 13 has a water inlet 132 extending out of the
casing 11. Another one of the heating pipes 13 has a water outlet
133 extending out of the casing 11. The water inlet 132 is
positioned proximate to the coolant outlet 122, and the water
outlet 133 is positioned proximate to the coolant inlet 121, such
that the coolant circulation coil pipe 12 and the running water
channel 131 have opposite flow directions. Each of the
communicating pipes 14 is connected between two adjacent ones
of the heating pipes 13, such that the running water channels 131
inside the heating pipes 13 are in communication with each other
through the communicating pipes 14.

The casing 11, the coolant circulation coil pipe 12, the
heating pipes 13, and the communicating pipes 14 of the

energy-saving hot water-heating device 1 of the present



invention together transfer waste heat generated from the air conditioning system 10 in operation to the
coolant circulation coil pipe 12, introduce room-temperature cool water into the heating pipes 13, and thus
enable heat exchange between the high-temperature coolant and the room-temperature cool water in the

energy-s_,aving_hoti WReIT ARG QﬁYéﬁ"et1=aHWWB@t@”ﬁ&XﬁWM_MWW@W%ﬁH”Qi‘i’eViC_e 1 of the
present invention lowers the temperature of a coolant in the air conditioning system 10 and circulates the

hot water thus protRic8H t8thefeBy Tstinize hBa? RXEHEAGe i@nthénhaAt ettty EHitdhey.  As shown

in FIG. 2 and F|Gc_%’i Foﬁlht@“izﬁ% th‘ﬁt?ﬁ@[ﬁ%fsﬁwmh@?ﬁﬁ%ﬁth?é‘ti@ﬁﬁe\/\}%& InRPAueEng usgble ho.t
water, the present invention proposes a system applicable to an energy-saving hot water-heating device.

In a preferred emb§ditheait PHREEnbRgy Sl ikE Yot RafdenBafhdg J6VIRBIE R BeESMBtRses an automatic

circulation water tapkr2.ta8 gk WaigrCaRIsians. beating o énm wialtl feeding Rineline 5, a water
returning pipeline 6, and a hot water discharging pigp:rline 7. The ener%-saving hot water-heating

device 1 in this préferfB8 SRBEHMEH 18 En8 SaMe B thaeiH e PPYAEEInt pFétdited éifbodiment and

thus is not describaekhgieynden @oain fondhecssake 4f Rievidevibe aytomati¢icircyagion,water tank 2 is for
storing water. A first pumping motor 21 is disposed at the automatic circulation water tank 2 for drawing

water therefrom. ATRGHHAAST i WspTsetl'at tHRMRAGATALE cREuIaLdPRERBE tdk 31¥6r SpErating in

conjunction with actgraeratingysensoied? fabsensinaciempriaisrehEhenfist purdingrHpstor 21 can be a
pumping motor positioned outside the automatic circulation water tank 2 or a submersible motor

positioned inside the4UoiHatt \BFCGRY RPN ARF Bk x5 B pHRELIPS BBRSSIER 4 Hbsitioned on top

of the automatic cirpgilggiae yvater tank 2 in a manner that a temperature-sensing probe is inserted into
the automatic circulation water tank 2. The hot water canister 3 provides thermal insulation for the stored

hot water, and is indepEntfAYEF tReaGommand &lGnatich? WARE MR B ashetiaRAdating layer can be

disposed on the wadltofithe: hatanatagcavisier 3 TiRefreating Reilgs dbheaks tpthee hot water in the hot
water canister 3. The heating boiler 4 and the hot water canister 3 are either integrally formed as a unitary

structure (shown iRTERENS) JNVEIHILR (SREUAPREEIGE 3) SYREEMate? RELHiAG ipelifie #15 connected

between the wateg irdeg 32201 B enetgywavdrghetvajer-heatin demice 4 apddherfisst pumping motor
21 of the automatic circulation water tank 2 for conveying room-temperature water from the automatic

circulation water tAAKRS 8 T funhiHy FAR9HSANLY 931 BF tHéadALrgy Ad0ihg HoY (htet-heating device 1

through the first pgigping reewap2isekhenvatebiaediogcpinelingid is wauippechwith aapregsure reducing
valve 51 for regulating water pressure. The pressure reducing/valve 51 js a spherjcal pressure reducing

valve (shown in FIR&BY SaAEHRE SrH DERENSRPANG Fipdiilté B s EHHAGY Betiien the automatic

circulation water tankva asd theuwvaiergouigicl 83eofghe aneray-saving hafrwatierchaagnggdevice 1 for

sending the hot water produced by the energy-saving hot water-heating device 1 back to the automatic

circulation water t8AR% ' the hot water discharging pipeline 7 is connected between the automatic

circulation water tank 21and thedrgiwaden ggnisier 3xand eawipged with\a secandi puntping motor 71. The

second pumping motor. 71 delivers hot water from the automatic circulation water tank 2 to the hot water
! SRS HoS i g

canister 3. The sec® NG d8nhReted Betndste pEraAtur'§e L6 89 '8fthe automatic
circulation water tapkederr&f showsdimtdet. laaad s dsinreoprefesadmabadineantdefrthe present

invention, the ener%—as%vipgrhﬁ]'[ewgéiréhg]atti)r}%Vity. The automatic circulation water
tank 2 is for storing water. A first pumping motor 21 is disposed
at the automatic circulation water tank 2 for drawing water
therefrom. A controller is disposed at the automatic circulation
water tank 2 for operating in conjunction with a temperature
sensor 22 for sensing temperature. The first pumping motor 21
can be a pumping motor positioned outside the automatic
circulation water tank 2 or a submersible motor positioned

inside the automatic circulation water tank 2. The temperature

sensor 22 is positioned on top of the automatic circulation



device 1 further comprises a temperature sensor 15. The temperature sensor 15 is equipped with a
controller and adapted for sensing temperature. The temperature sensor 15 is disposed at the coolant
circulation coil pipe 12 or the heating pipes 13 and connected to the first pumping motor 21 of the

a_utoma_tic circulatiqp svafefdaRk22 far éewﬁﬂ@g W\%ﬁ%‘%é’rﬁ}bmﬁﬁ‘_ﬂé@@ﬁﬂm’ﬁs ﬁﬁ_ﬁQfH dhgs a_utomatic
circulation water tank 2 to the energy-saving hot water-heating device 1 via the first pumping motor 21

and the water feedif§ pipeinen£0 stith BHCRE dAekdlLsAdig hot Waterltktifg HEicRC] is allowed

sufficien_t time to pr%lﬂge BORVRLST 3 pﬁﬁﬁﬁ@W@H@ fihel 2rand tien 3 dp anRreterred gapodiment of the
present invention, a maintenance opening 23 that can be shut and opened as needed and an exhaust

vent 24 for relievind'Biéss A8 Girks di§FGHd 4 tHe WptbE 1R ERMMEL C Nl atiwARdefank 2. The

maintenance openifg g3 catersdpntheynaeslia mainignanceepd §RaRsIEg-okhenexiayst vent 24
precludes an elevatin% pressure that might otherwise be caused bég rising temperature and result in an

explosion. A drainaeH61d 25 W ERdpoRts B tde BEROMS ¥ the RRitbintie eiicuttibheér tank 2 for

removing depositeqyispHIitiegtEom the Avtomalic eicylation walgtiteg ke & iape thembymRnsuring water
quality. A pressure reducing valve 61 is disposed at the water returning FE)}(ié)eline 6 for regulating water

pressure. The presBfeWAABEIRG VSRS 61 RTS8 SHHRSIcANHPESElIY ERIUBHY F8ude YBRERTY in FIG. 5) or the

like. As shown infltztd @ndshiGzv 8. i g iRsefesred ealadimenteidhe iprgsent yventen, a raw water
pipeline 8 has one end in communication with the automatic circulation water tank 2 and has another end

in communication Wit & wW&RS SHURE G40 &rovii)C Q08K HE 4 By seteinsip¥ateichthet raw water can

be supplied to the awpmatieHdredatigp Watahtpo? anst ke datieseyeviceAs sheweia FIG. 2 and FIG.
3, in a preferred embodiment of the present invention, to put an energt/-saving hot water-heating device
3

and a system applitH5le RHEIES th T4 Ot BlnBELISAAN 04D HECHUIGh R8N Y R tid i coolant outlet

122 of the coolant girgdlatsnheilpiag L2ovh thereperayosaving feot Water-pratingtdayigecl are connected
to a coolant pipe disposed gn a heat-dissipating side of the air conditioning system 10 (especially suitable

for a central air corfditAY YRS IFAGiIHG 80t e HiGREMpNAIRE RBBIAH: bPddttdl%y the air

conditioning systena déx yopgiatign iointipgitiged éatq tlge goolant arciagag gothripgitand thus
circulated therein, thereby aIIowin%the energy-saving hot water-heating device 1 tQ effectuate heat

\ g
dissipation. Hence POHBR G R_IHUtatts tH &irtBHditbHidy WY SRARE 1 & 3y tetd SHble to an

energy-saving hot watergaéisLdevice ofithg waesers inmantiagundl istgrhvadtorpaticallysuch that
room-temperature cool water will be discharged from the automatic circulation water tank 2 by the first

pumping motor 21 AA§ RETERIED Y THRGVAING WalsrcRRARE G 1PEE {5 He A8AY Yipds 13 via the
water feeding pipeling ve Sisae ihe gaolantcireylapenteqil pige 12ranrd thetemniagwates channel 131
have opposite flow directions, there is heat %gtg%r%%e between the high-temperature coolant in the

coolant circulation 86f iHéelﬁé St ihReSSF thEMFLAHAGRALE CARGH HE 98314 45 to not only cool
down the high-tempgrature aeianh to heaemena ipy-temPerdtut cootrighut alsm feabup the cool water

to become ROt e, e T e Y T et e SR e Tt watar s o de iy effictency.

the energy-saving hot water-heating device 1 back to the
automatic circulation water tank 2. The hot water discharging
pipeline 7 is connected between the automatic circulation water
tank 2 and the hot water canister 3 and equipped with a second
pumping motor 71. The second pumping motor 71 delivers hot
water from the automatic circulation water tank 2 to the hot
water canister 3. The second pumping motor 71 is connected to
the temperature sensor 22 of the automatic circulation water
tank 2.

As shown in FIG. 1 and FIG. 2, in a preferred embodiment of

the present invention, the energy-saving hot water-heating

10



As shown in FIG. 2 and FIG. 3, the hot water produced by the energy-saving hot water-heating device 1
returns to the automatic circulation water tank 2 via the water returning pipeline 6. The aforesaid cycle
repeats until the hot water stored in the automatic circulation water tank 2 reaches a sufficiently high

temperature (SUChj_% HQ-43C A@Rle f%ﬁﬂ?ﬁ’}’%i@gb N&%W@thm% het wajer qan be ﬁgnveyed by the _
hot water discharging pipeline 7 and the second pumping motor 71 to the hot water canister 3 and kept in

reserve. The reseF8RET VAtES T hdtniitsdeHRiREt & Edh e WU gIlertd b &rdadd ¢beded, for

example, v.ia a hQ?WaB%rnBiﬁﬁiiﬁﬁ ﬁgﬁ&ﬁ‘ﬁ%grié‘.W'@Wﬁ@%ﬁﬁ@%ﬂ@gﬁt@éhﬁ URsKH &I £an be _delivered
to the heating boiler 4 shown in FIG. 3 and further heated up to a higher temperature before being

supplied to the usfdhe ¢RHEE L HHAfy ARG ROPHvateRh&RETF AE\NGEPARE %Ly 8kt applicable

thereto of the presgyiiirveBtion auipmatically presipredhahwaser tor hepsehwld gt dndysicial purposes
without using additional resources (such as electric power). Even though the heating boiler 4 is employed

to further heat up HECHEEND NYRIFLLER B £ Highde hhpEAutBe th i WEHSENYERLBY the heating

boiler 4 is still lessrfpas the ppwanheagireshiakteating dhatigartswwiéy caahwater. ddenee, the present
invention is effective in recycling waste heat, saving energy, and protecting the environment.  The

present invention f'8f0$8Y 1AKoDE byvaiéfeed dRbdGiHiEatd. MwEVR bt RWYBKNRd in the art

should understanghies the prefeeredrmbarisnenisaia Jluptigéive of e prrseniriayentien only, but
should not be interpreted as restrictive of the scope of the present invention. Hence, all equivalent

modifications and $BpEREHRMEE MAAE Yot di6Adsa LY68ihettLHbURA SV Iithis Me scope of the

present invention.tfyaeotdinglyd the |e@al weatection for the present invention should be defined by the

appended claims. ) ) ]
As shown in FIG. 2 and FIG. 3, in a preferred embodiment of

the present invention, a maintenance opening 23 that can be shut
and opened as needed and an exhaust vent 24 for relieving
pressure are disposed at the top of the automatic circulation
water tank 2. The maintenance opening 23 caters for the need for
maintenance and cleansing. The exhaust vent 24 precludes an
elevating pressure that might otherwise be caused by a rising
temperature and result in an explosion. A drainage hole 25 is
disposed at the bottom of the automatic circulation water tank 2
for removing deposited impurities from the automatic
circulation water tank 2 and thereby ensuring water quality. A
pressure reducing valve 61 is disposed at the water returning
pipeline 6 for regulating water pressure. The pressure reducing
valve 61 is a spherical pressure reducing valve (shown in FIG. 5)
or the like.

As shown in FIG. 2 and FIG. 3, in a preferred embodiment of
the present invention, a raw water pipeline 8 has one end in
communication with the automatic circulation water tank 2 and
has another end in communication with a water source (not
shown), such as a utility water pipe, such that raw water can be
supplied to the automatic circulation water tank 2 and kept in

reserve.
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What is claimed is: 1. Anenergy-savinghotwater-heatingdevicefor heating-producing hot water from waste
heat generated by an air conditioning system, the device comprising a casing, a coolant circulation coil
pipe, a plurality of heating pipes, and a plurality of communicating pipes, the device being characterized in

that:  the coolant ciraWafipfeeil Pipeds Madg ‘Pfl'@.e@’iﬁi%()%@f’eiﬂ the«asing pehvedsand comprises a
coolant inlet, a coolant outlet, and a plurality of heat-dissipating pipes, the coolant inlet extending out of

the casing and coRifBhRSRIG WItA THE Bir ORYitiGRIRG &j8v¥erth {hBLHEIaMtS afieh eXtbh@ling out of the

casing and CommH@lﬁﬁ,‘H“%Mﬂ“hﬂ%‘?/s"tiEW%@HWUEBI%Yﬂ?é’f“eﬁf‘qrﬁhﬁs@ehaFtdi%SW@éi@%QiRﬁS being .
connected between the coolant inlet and the coolant outlet; the heatlng?plpes are water conveying

pipes and are of a lHrhdhifine? elarietdtflard &e 888Iatt i@t aoh ilthipelig avhérdliteach of the

heat-dissipating piss) @hthe srAlaati@eutasian F@H@ipﬁzﬁt%fnstiﬁ*@ aGRIFgSPORGing ORe of the heating
pipes, thereby allowing a running water channel to be formed between an inner wall of each of the
heating pipes and"4ft8UtBE WAl Bioe ¥brFedpdifdfiRGSE GiAHE Retlel8SihRIAE FHilFe Siferein one of the

heating pipes has@watereinied prdpikinggout @6 the caming. wheyein AbaARRy e fthe beating pipes has
a water outlet extending out of the casing; and the communicating pipes are each connected between

two adjacent ones & R5E iﬁé&inﬁ‘ﬂﬁ@é?sﬁ% th&EME #irfMih F QAT HERERASdR) théMeating pipes are
in communication yyth §2el otherdiyaugdnipe GamreuRisalingtPipesduced by the air

conditioning system 10 in operation is introduced into the
coolant circulation coil pipe 12 and thus circulated therein,
thereby allowing the energy-saving hot water-heating device 1
to effectuate heat dissipation. Hence, once the user starts the air
conditioning system 10, a system applicable to an energy-saving
hot water-heating device of the present invention will start
automatically such that room-temperature cool water will be
discharged from the automatic circulation water tank 2 by the
first pumping motor 21 and introduced into the running water
channel 131 of the heating pipes 13 via the water feeding
pipeline 5. Since the coolant circulation coil pipe 12 and the
running water channel 131 have opposite flow directions, there
is heat exchange between the high-temperature coolant in the
coolant circulation coil pipe 12 and the cool water in the running
water channel 131 so as to not only cool down the
high-temperature coolant to become a low-temperature coolant
but also heat up the cool water to become hot water. Hence, the
present invention enhances heat exchange and heating
efficiency.

As shown in FIG. 2 and FIG. 3, the hot water produced by the
energy-saving hot water-heating device 1 returns to the
automatic circulation water tank 2 via the water returning
pipeline 6. The aforesaid cycle repeats until the hot water stored

in the automatic circulation water tank 2 reaches a sufficiently

12



2. A system applicable to the device of claim 1, the system further comprising an automatic circulation
water tank, a hot water canister, a heating boiler, a water feeding pipeline, a water returning pipeline, and
a hot water discharging pipeline, characterized in that:  the automatic circulation water tank stores

water and has a fimbmummweaqg@cwraee&?éu%S@S%i the ffirst pUBRNE dpptgN drawing water
from the automatic circulation water tank, and the temperature sensor having a controller and sensing

temperature;  tHaIRRTWARRr dAfistE? oroditRds Afdrnta iISSM4AYS Yorthet8®réd hot d&ter, and is
independent of thg RYIPMHR FiFRYANeR Watgidams sedBReINE iR Ie Heats up et water in the hot

water canister, wherein the heating boiler and the hot water canister are either integrally formed as a
unitary structure (;p%bw%épanister 3 and keptin reserve. The reserve hot water in
the hot water canister 3 can be supplied to users as needed, for
example, via a hot water pipeline installed in a building that
accommodate the users, or can be delivered to the heating boiler
4 shown in FIG. 3 and further heated up to a higher temperature
before being supplied to the users.

Hence, an energy-saving hot water-heating device and a
system applicable thereto of the present invention automatically
produce hot water for household or industrial purposes without
using additional resources (such as electric power). Even though
the heating boiler 4 is employed to further heat up the reserve
hot water to a higher temperature, the power consumed by the
heating boiler 4 is still less than the power required for heating
that starts with cool water. Hence, the present invention is
effective in recycling waste heat, saving energy, and protecting
the environment.

The present invention is disclosed above by preferred
embodiments. However, persons skilled in the art should
understand that the preferred embodiments are illustrative of the
present invention only, but should not be interpreted as
restrictive of the scope of the present invention. Hence, all
equivalent modifications and replacements made to the
aforesaid embodiments should fall within the scope of the
present invention. Accordingly, the legal protection for the

present invention should be defined by the appended claims.

13



the water feeding pipeline is connected between the water inlet of the energy-saving hot water-heating
device and the first pumping motor of the automatic circulation water tank for conveying water from the
automatic circulation water tank to a running water channel of the energy-saving hot water-heating device
through the first pypHang Matorwherein a pressure reducing valve is disposed at the water feeding
pipeline for regulating water pressure;  the water returning pipeline is connected between the automatic
circulation water tAnkARd a HRREF BUIRY B¥ehe Helrgy-34a ke NEANRB-he@fiMéC8evickor sending the hot

water produced by thﬁ*e%'%?ﬁ%ytﬁ%ﬂ@% hﬂ} WéE%B?&IiFH)%W RAagk {9 H’tﬁm@k‘é@@@ﬁ? f%iFPU|§ti0n water
tank; and  the hot water discharging pipeline is connected between the automatic circulation water tank

and the hot water carfittef @he ERIPPBAISNRFE A sellbhd pUhSSing Metds lta e 838 HElidering hot water

from the automatic CiggJPiiRn ¢YRERN RANKAQ B1€ PR &valeyl GRRISIST ANALRNREGIelds, thedemperature
sensor of the automatic circulation water tank. 3. The system of claim 2, wherein the energy-saving hot

water-heating deviceFurtHér 8brhpridds & EERTPErHtaE BEnsBHREGuippBE wWith\d ContP6I18E adapted for
sensing temperature @ispased iallng §qalgnt circulation coil pipe, and connected to the first pumping

motor of the automatic circulation water tank. S )
the coolant circulation coil pipe is made of metal, disposed

in the casing, curved, and comprises a coolant inlet, a coolant
outlet, and a plurality of heat-dissipating pipes, the coolant
inlet extending out of the casing and communicating with the
air conditioning system, the coolant outlet extending out of
the casing and communicating with the air conditioning
system, and the heat-dissipating pipes being connected
between the coolant inlet and the coolant outlet;

the heating pipes are water conveying pipes and are of a
larger inner diameter than the coolant circulation coil pipe is,
wherein each of the heat-dissipating pipes of the coolant
circulation coil pipe fits inside a corresponding one of the
heating pipes, thereby allowing a running water channel to be
formed between an inner wall of each of the heating pipes and
an outer wall of a corresponding one of the heat-dissipating
pipes, wherein one of the heating pipes has a water inlet
extending out of the casing, wherein another one of the
heating pipes has a water outlet extending out of the casing;
and

the communicating pipes are each connected between two
adjacent ones of the heating pipes, such that the running water
channels inside the heating pipes are in communication with
each other through the communicating pipes.

2. A system applicable to the device of claim 1, the system

further comprising an automatic circulation water tank, a hot

water canister, a heating boiler, a water feeding pipeline, a
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4. The system of claim 3, wherein a maintenance opening capable of being shut and opened is disposed
at the automatic circulation water tank. 5. The system of claim 4, wherein a drainage hole is disposed at a
bottom of the automatic circulation water tank for removing impurities. 6. The system of claim 5, wherein

an exhaust vent is dighesed &l {PREH IR AHOMAE £iRgHIaiion Walst kg fﬁ@rﬁkiﬁmﬁ fressure. 7. The
system of claim 2, further comprising a raw water pipeline in communication with the automatic circulation

water tank. 8. The sy<teri ofecdIEiff2! wHEREIN a pressure reducing valve is disposed at the water returning
pipeline for regulating waiglePsessWiat > dNe sVsteen of £1aim £n WEEseR the eSSy & Keducing valve is a

spherical pressure reducing valve.

a first pumping motor and a temperature sensor, the first
pumping motor drawing water from the automatic circulation
water tank, and the temperature sensor having a controller and
sensing temperature;

the hot water canister provides thermal insulation for the
stored hot water, and is independent of the automatic
circulation water tank;

the heating boiler heats up the hot water in the hot water
canister, wherein the heating boiler and the hot water canister
are either integrally formed as a unitary structure or separate;

the water feeding pipeline is connected between the water
inlet of the energy-saving hot water-heating device and the
first pumping motor of the automatic circulation water tank
for conveying water from the automatic circulation water tank
to a running water channel of the energy-saving hot
water-heating device through the first pumping motor,
wherein a pressure reducing valve is disposed at the water
feeding pipeline for regulating water pressure;

the water returning pipeline is connected between the
automatic circulation water tank and a water outlet of the
energy-saving hot water-heating device for sending the hot
water produced by the energy-saving hot water-heating device
back to the automatic circulation water tank; and

the hot water discharging pipeline is connected between
the automatic circulation water tank and the hot water canister
and equipped with a second pumping motor adapted for
delivering hot water from the automatic circulation water tank
to the hot water canister and connected to the temperature
sensor of the automatic circulation water tank.

3. The system of claim 2, wherein the energy-saving hot

15



10. The system of claim 8, wherein the pressure reducing valve is a spherical pressure reducing valve.

water-heating device further comprises a temperature sensor
equipped with a controller, adapted for sensing temperature,
disposed at the coolant circulation coil pipe, and connected
to the first pumping motor of the automatic circulation water
tank.

4. The system of claim 3, wherein a maintenance opening
capable of being shut and opened is disposed at the automatic
circulation water tank.

5. The system of claim 4, wherein a drainage hole is disposed at
a bottom of the automatic circulation water tank for removing
impurities.

6. The system of claim 5, wherein an exhaust vent is disposed at
a top of the automatic circulation water tank for relieving
pressure.

7. The system of claim 2, further comprising a raw water
pipeline in communication with the automatic circulation
water tank.

8. The system of claim 2, wherein a pressure reducing valve is
disposed at the water returning pipeline for regulating water
pressure.

9. The system of claim 2, wherein the pressure reducing valve is
a spherical pressure reducing valve.

10. The system of claim 8, wherein the pressure reducing valve

is a spherical pressure reducing valve.
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