‘I nproved Air Conditioner - Heat Reclaim Field of Invention The present
invention relates to an inproved air .conditioner unit that cools the
surroundi ng l'i ke conventional systens but uses the hot gas normally

di scarded away fromthe surrounding for heating purposes. and nore
particularly the said air conditioning unit together with the heater are
of a unitary body. Background OF The Invention. Mst conventional ‘air
conditioners, discards the hot air that produced when absorbing the heat
for cooling the air to. the surroundi ngs. This discarded hot air, however,
Is used in certain systens where the said hot air is used for heating an
external tank located near,the air- conditiopin unit. This partlcular
system rmﬁqmdfwm cepghbigperps H ﬁﬁhﬁﬁiﬁpev\or k of the air
conditioning systemto be 'nodified. The di sadvantages caused by this

met hod are as follows: *166166* 1 *(@0002* 2

‘Field Of Invention

The present invention relates to._ an improved _a.i.r
co_nd_itionei: unit  that _éools _‘ the surrounding like
coﬁventionél R systems but ﬁ_ses _ the._ hot gaé | qurmal_iy
discanfded away from the surrounding for heéﬁing pu:poses
land .more particuiarly the said air conditioning unit

together with the heater are of a unitary body.
Background Of The Invention.

Most conventional . air conditionérs{_ .discards theuhot air
th.at.producec.i when absorbing the heat flor cé’bling the air
to__thé surroundings. This. d‘i.scarded hot air, however, is
'uéed in dertéin systems-whefe the said hot air is used for
heéting aﬁ<éxternal tank locatéd near the air- condiﬁioning
uﬁit. This_ part_:icular system r'equires the pipeline of _the
intérnal pipework of the - aif conditioning system to be
ﬁodified. The disédvantages caused by this method are as
.foliows: |
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'nor'e extensive installation work need to be done because b
‘condi.tioning and the external tank have to be installed .
of the existing pipewrk of the air conditioner has to be
care because if it .is not done properly the performance of
unit may not be as efficient as before. This is because no
woul d have to be added since the vol urfe of the refrigerant
increased with respect 'to the additional piping [ength. .
the refrigerant -or freon js noi balancéd,khen %pqheffic
air- corr rBauBe XYL 1S TRLH2bIOF h¥ObFe

charged in the accurate ampunt by calibration device._ Anot
- di sadvant hgehwitthe taercofBALEbABLNG ANCedhY LXERFRR IR
" constraints where extra space is. required for the external
.al so cost bheiusemlierE .uUsing the conventional nethod beca
“addi tional. conponents to be bought. and also due to the

i nvol ved. 3 .
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use of the
nstall ati on cost

the air

conditioner has to be done with great care because 1f it

is not done properly the performance of. the air- con unit_

may not be as efficient as before. This'is'bec

ause more

Vrefrigerdnt'would have to be added since the volume of

the refrigerant needed is increased with fespéct'to the

additional ©piping length.' If the wvolume

of the

'iefrigerant or freon is not balanced then the efficiency

-of the air- con reduces. In the air- con of the present

invention the freons are charged in the accura

by calibration device.

te amount

~ Another disadvantage with the conventional air- con is

related to space constraints where extra

required for the external tank.

space is

- It would also cost the user more using the conventional

-method becauSe of the additional components to be bought.

“and also due to the installatiom cost involved.



"It is therefore an object of the invention to provide an atr -conditioner
that s also capable of using the hot gas normally emtted to the external
surroundlng for heating. purposes. it is also an object of the present
invention to use the hot gas for the purpose of heating water. It is a
further objrect of the invention to provide an air- conditioner and a water
heater using the gas fromthe said ai¥ conditioner in a unitary body. It
is-yet a further obj.ect of the invention to elimnate the need.to nodify
the internal pipeline of the air conditioner for installing the heater
whereby providing easier installation neans. Sunmary Of The Invention. An
. air conditioner cumheater to cool the surrounding of an enclosed space

~and the ot ;gascgstbtgdet @nl heopater odl . thsuinoendiog usedpfovifeatdrng
* pur poses characterlsed in. that; the said systemis of unitary body mhereln

.the 4 confi t ystemineed-a0in e vedifdiesy duhénBot gas
“instal| &t1on P i tﬁe%ngé;rr p‘g%%éoﬁgha@v]i ng aé?al r conditi girziqer
normally emitted to the exterrnal surrounding for heatlng_

purposes.

It is also an object of the present_invention to use the“

hot gas for the purpose of heating water.

It is a further object of the lnventlon to provide an air-
,condltloner and a water heater u51ng the gas from the sald

air conditioner in a unitary body.

It is yet a further object of the invention to . eliminate
the need to modify the internal pipeline of the air
conditioner for installing the heater whereby providing

easier'installétion means.
Summary Of The Invention.

An air conditioner cum heater to cool the_surrounding of_an
- enclosed space and the 'hbt gés émitted: to the external.
- surrounding -used for heating_'purposeé charaéterised in

that: the said system is of wunitary body wherein the



‘and" a heater. The said unit has a hegter incorporated with it for the
purpose- of heating water where the hot gas nornmally discarded. away from
t-her cool “surrounding is used as the -heating nedium The air conditioner
al so conprises; an evaporator made up of finned coil with refrigerant
flowing i-n the coil for absorbing heat to cool the area around the coil;
-a. conpressor to conpress the refrigesant thus increasing its heat that
altows the refrigerant to be punped out at greater pressure; a condensor
for reducing the heat and pressure of the refrigerant; netering device to

regul at & o hegiedfiger ae ihew systeno méedevapor heormodhéiedt ehivedd in
that; an-accunul ator. i s added before the conpressor to control the anount

of refrige i NG | essfingd avat af rt aadi ¢ fomer

-'"tube-Héﬁ%é%ﬁl%%gﬁg,q%%féggétéﬁgggﬁﬁfg?ﬁing thgarefrigerant flowi ng from

~_the conpressor. apd_inner tube where water cones into the tank inmersed
~into t héRArk ???Pgﬁ‘.w’th wat er for the purpose of heating the water;. a
control nodul e consisting-of a tenperature 5

The .said unit has a heater incorporated with it for the
purpose of ~heating water where the hot gas normally
discarded away E£rom the cool surrounding is .uged as the .

} heating medium .

The éir conditioner also comprises; an e'vaporator made up
of finned coil with refrigerant flow_:_i.m’g in the coil for
- absorbing heaf to cool the area aroungi_the coil; 'a
.compress'orlt':o compress thé refrigerant thus increasing its
heat._. that .allows t;he refrigerant to be pﬁmped out at
greater pressure; a coﬁdenso.r for reducing the heat ;nd
" pressure of the refrigerant; meteriﬁg device tol regulate
the refr;‘.geraht 'fiowrate- to‘ the_ evaporator; dharacteriz'ed
1n thaﬁ; an acc_um'ulator' 1s édded before t'he: comi:ressofr._to :
COnt;ol .the amount of refrigeran_t flowing to the 'sai_d'
.c'Ompress'or; a water tank w_ith. a “tube—i'nFtube” tubes, oﬁtei
tube 'cbhtéining the»refrig.rer'ant flowing f_rom_ the _c':orhpressor .
_ﬁand. inner 'tub.e where water comes into the tank immersed
v;lnto' the' tank f.illled' with water for the pu'rposé of heating

the water; a control module consisting of a tgmperatu:e



'sensor to control the tenperature and a control valve to control the flow
of refrigerant in to the outer tube and a -thernmal expansion valve used as
t he- metering device. The pipe imersed in the tank is coiled to increase
the area exposed to the water. The tank is insulated to. enable heat
storage for a longer period. Brief Description O The Drawings Figure 1 (a)
shows the bl ock diagramof an air conditioner -unit according to prior art.
1 (b) shows. the nmethod .to nodify and connect the air .conditioner .unit
according prior art to an external tank. Figure 2 shows the bl gck di agram.
of the aigneenditd opentratcaindi ngerperhsupeesarl RNEAREEN VBLYH &3 shows
t he pi pe configuration and the nmethod of connecting it to the tank which

.is incorpgrated i nyheisygemesfridbgant dnshowsheheutee tube ued syst em
- of the héating - el ement ' -

-thermal.expansion valve used as the metering device.

The pipe immersed in the tank is coiled to increase the
area exﬁosed to the water. The tank is insulated to enable

heat storage for a longer period.
Brief Description Of The Drawings

Figlyure 1 (a) shows the block diagram of an air conditioner

unit according to prior art.
1 (b) shows the method -to modify and connect the air
conditioner unit according

' prior art to an external tank.

Figure 2 shows the block diagram of the air conditioner
according to the present

invention.

Figure 3 shows ‘the pipe configuratﬂi'o'n a.nd_the method of
'”coﬁnecting-it'-to the tank which is incorporated in the

‘system.



.'Detail ed Description O The Invention. As shown in figure 2, the system
conpr.i ses of several parts . as follows: i) Indoor coil ii) Additiona
accunul ator -iii) Conpressor iv) Hot water tank which consists of .a
heating el ement v) Qutdoor coil vi) Thermal expansion valve vii) . Control

-modul e consi sting tenperature sensor and control valves Al the part
ment i.oned above could be found in a cénventional air- con system éxcept
for the additional accunulator, the hot water tank and the control nodul e
consisting of the control valve and tenperature sensor. The evaporator is a
finned heajueychanghowd | thehatubel oiss ke r efysitger aof ttheadseathimmgh. At
the inlet of this coil, the refrigerant is in liquid state.. Since the
-5aid i gyigndnroperates at | ow pressure, it will begin to boil and absorb.

" heat. Because of the heat absorption,. the liquid -

Detailed Description Of The Invention.

Aé shown in figure 2, the system comprises.of several pafts
as follows:— “
i)  Indoor coil
ii) Additionél accumuiator.
iii) CompresSof
iv) Hot water tank which consists of a heating element
v)- Outdoor coil
vi) Thermal expansion valve
- owvii) Controi module consisting temperature sensor and

control wvalves

All the part mentioned above could be found in a
conventional air- con system except for the additional
- accumulator, the hot water tank’ and _the control module

consisting of the control_Valve and“temperature sensor.

The evaporator is a finned heat exchange coil_that.allows
the refrigerant to pass through. At the'iniet of this-coil,

the refrigerant is in_liquid»state.lsince the said liquid



‘refrigerant boils away into-gaseous phase. The refrigerant” gas is then
sucked into the conpressor. As a result the coil surface turns cold
therefore cooling the passage of air flow ng over the external surface of
the coil..It is this cold air'which will be circulated in the room space.
At the next stage the refrigerant is sent to the conpressor where the
conpressor is the prine nover of the refrigerant in the system At the
suction port of the conpressor, the gas fromthe evaporator is drawn in
and then conpressed to a higher pressure. The notor of the conpressor

provi des,ddient 401 ktenengypdersute s pur padd egizs o reeblt amke aRdierature’
of the gas also increases. The gas is then punped. out of the discharge

-port. T S diBsE[pcthgggd fgom the corBrESSOibdEsSpYEeH, hi gthet enjpieatdir e.
" This gag%l%@horrra y sent to the condensor but according to this air con

.systemthe_gas flows.through a | t LS. | edmipt O-rd St wat er .
" The coi Irﬁg}geﬁéPta?O&]T?eg&lWaﬁé g#gﬁer#@eld% ]%Ee ﬁot gas Wl Tlow 8

t hrough ‘the pipes i mersed i.n _the. water thereby dissipating '
: gas is then sucked into the compressor. -

As a result the coil surface turns cold therefore cooling
- the passage of air flowing over the external surface of the
coil. It is this cold air which will be ;ircﬁlated in the

room space.

At the next stage the refrigeiantlis_sent to the cqﬁpreséor'
where the compressor is the prime mover'of the refrigerant
in the system. At'the suctioh port of.the cémpressor, the
.gés from the eVapqrator is_drawn in and_then compfessed»to
a highef pressure. The'motor ox the compressor provides the
work enefgy fo# this purpose apd as a - result the
temperatufé. of"_the gaé "also increases. _The_ gas. is then
puﬁbed_out of the discharge port. /

" The gas discharged .ffom'.the cqmpresSor  has very high_
_temperatﬁre.'This gas is normally sent to.thé_condénsorrbut_

- according to this air con.system_the gas flowé through a
'pipe-that is'immersed.inﬁo a ‘tub of water. The_coillﬁill'

act as é- heating element; i.é. the hot gas will flow



'the heat to the water. The pipe is constructed in spiral formto increase
pi pe length. Thus, greater contact surface for heat transfer between water
and-hot gas is .achieved.. The heating elenment is constructed as a
".tube-in-tube” concept , with counter flow of the refrigerant and water.
Refer to Figure 4 . Water -flows through the inner tube and. the
réfrigerant flows through the outer tuBe in the opposite direction. Mre
conpl ete heat transfer between. the . hot gas in the refrigerant tube and
t.he water is achieved. To avoid water overheating, a control nodule is used
to stabidhrzadgiheciemesed utemet steinatbe wetapridserelyyl déssipating
tenperature sensor incorporated in the control nodule, is installed inside

ctree vat ghd %@a%otgoﬁﬁeorwéﬁ& wat ehe .Jigiel at ubastthertddeimaspiral
tenperature reaches a preset .value, the control valve will shut to contro

~the refg%gg:qg Aé?%%%%t?ggguagﬁgtﬂpeThﬂgq q%%éég¥ cdh€abeakurkgLaction

of the h cease as tank 1's bypassed and wl |

be taken over t he ai n tloner s t he i SSip ough

the. airf %Foﬁefmﬁ‘&teﬁog? B ¥ ﬁﬁl ik ﬁl?tﬁe%ﬁ%at %t%%ggg{fga ’

| onger perlod the tank is insul ated mnth PU f oam .
" The heatlng element is constructed as a ?tube-ln—tube”

concept , with counter.flow of the refrigerant and water.
~ Refer te Figure 4 ..Water flows thtough the inner tube and .
‘the refrlgerant flows through the outer tube in the
opposite direction. More complete heat trahs;er between the

hot gas in.the refrigerant tube and the water is achieved.

ToO aveid water.ovErheattng, a cohtidl module is'used to
etabilize the temperature of the water to a preset value.‘A
temperature'sensor incorporated'in the ¢ontfo} module, is
installed inside the water tank to monitor the water -
_temperature. When the 'watet temperature reaches a éreset
value, the control valve, will shut to control the
re;rlgerant flow in the outer - tube into the tank The heat
rejection Qf the heater coil in the tank will cease as'the
tank is bypassed and .will ' be taken ‘over by the air
COﬁditionet as the heat -ie..dissipated through the air
_conditioner outdoor eeil._To maintain ‘the heat storage for

a longer period, the tank is insulated.with PU foam.



'9.." Although the water tank is incorporated in the air con, the wunit, can
be pl.aced at any part of the house. Even if the wunit is placed at the

| ower- ground it will be able to supply water on the upper floors because
“it. has a si-ngle input comng in fromthe tank to a single output- to supply
water to be utilised. This is achieved because the tank is placed at the
~roof of. the building, so when the'mat@r-is. supplied to the unit it comes
imforce and in effect . the water is forced to the output. In order to
retain a conpressor. of simlar power as conventional air-con and.not

i ncreasi it t e w_th &gﬁgrn 0 Pl Si APERCHRGNHME, e

‘additio hcél(’:%ﬁrrgggt 87rat|e§2{ ed.l%yﬁd%#‘%éso Tt prevents the conpressor

.-from.damagi ng.. This is_because a conpressor can. .only hapdle a. cqitain
anount - ofni fef EEgertPARECSi Ake e PIGE URE GRS TR afit oFs iincr¥ased in

.this unit due to the |longer pipe required. for heating purposes, =

- convent iamat iconplessat sawouthie f didwesl ngsouhdy &hn V@rﬂ&/ pempaBleertin

amount of refrigerant. The said additional accurulator is wused as storing

© nmeans wWheggplifie weafdit gehanthd suspem ¥loors because it has a single

| input coming -in from the tank to a single outpu_t to supply
water to be utilised. This is achieved. because the tank is

" placed at the roof of the building, so when the water is-

" supplied to the unit it comes in force and in effect the

water is ‘fdr'ced to the output.

In order to retain a compfessor ‘of' simil‘ar- powér as
conventional .a-ir—con and not incr_éasing it . to 6ne with
higher output that :'_Ls more exp_e{nsive', -ah additional
-a'cc,umulator. is added. By doing so it ’pfevents 'the
cCompressor from da:ﬁaging._ This is because a comp;essor can
~only handle a. .certain amount of ref_l_'iger'ant and since the
fiolﬁme of .z.f.efr.ig_;.'eran't is increased in thi‘s_ unit due to the
- longer pipe required __ for heating pﬁrposes, c-onvel.‘it.ional
compressors wcula féil since ‘they can only pump a certain
amount of _reffigerant. The &aid additional .accum'ulato'r_ is
used as storing means where the refﬁriger_ant .is _slowiy'
dissipated to .Tthe compressor _as it car; only pump  certain

amount of- refrigei‘ant.



~dissipated to the conpressor as it can only punp' certain anount

of -refrigerant. 10.. The efficiency of the present airconditioning unit is
'better than the conventional air con that are nodified to i ncorporate a
wat er heater because the distance between the airconditioning and the
heater is |less conparatively so the anmount of refrigerant is |less and the
sanme conpressor can be used. In the qgnventional system whi ch needs to be
nodified it is normally fixed to air ‘Con with high wattage around -5 horse
power air cons but the present- one can be used with aircon wth |esser

hor sepower which is the typical household air- i tioner. The heater is
|ncorpoﬂ%QHj@ﬁfbcﬁﬁécﬁreggnttaﬁr EBﬁ&?FPonéFlcﬁﬁaﬁt PR ot the Heat er
-is incorporated into the air- conditioner unit where they are of unitary
body. Theetteenthem behegcohusniésoeilbed,r i tomi thake a7 BREi£d€6hd© person

- skilled in the art that the specific procedures and enbodi ment's described

- herein mBy-deporatked 'vd&tfé&nhé&:séﬁ: betals & afhat ﬁDQSaﬁce bet-wemrbe-heegar ded
as a departure from
airconditioning and the heater is less comparatlvely so the

amount_of refrigerant'is less and the same compressor can

be used.

In the co\nVentional systeﬁ which needs to be modified it is
normally fixed to aii con with high wattage around_S hérse
‘power air cons but the present one _can be used with aircon
with lesser horsépbwer which is fhe typiéal household air-

conditioner.

The heater is incorporated into the present air conditioner
unit. Therefore the heater is incorpbrated into the air

cénditioner unit'whefe they are of ﬁnitary body .

The invention béing thus describéd,lit will be ébvious to.the
'pe:son skilled in the art that the speéifiﬁ procedures and
_embodiménts c_iescn;ibec_i herein may be varied .in many ways.
Such -_variatiofls are_ not to be reéarded as a depéxrturé- from_

.. the scope of the invention.



‘t he' scope of the invention. There are descri bed above novel. features which
the skilled person in the art will appreciate give rise to advantages. It
is to be noted that in addition to the specific exanples given above it is
possi bl e t.o use equival ent or substitute configurations or designs, which
a skilled person will appreciate to be able to achieve the essence of this
tnvention. These are each independentlﬁspects of the present- invention and
are to be construed as falling within.""the scope- and spirit of the
following clains. 12 - CLAIM5S 1. An air conditioner eum héater to cool the
surroundj f cl, p n h em d,to the.externa
surr oung#ﬂn%r%sgggf gb%%er?enég g%ﬁ‘r’%oglé)érggha‘%a% erelsse‘gh?’gﬁﬁt ﬁc e;'.gf%g(% id
-systemis ofvunLta&X'bod wherein the "configuration of the_system has a
hot wat #S%30Hk &fd eﬁonWléz ﬂﬁﬁﬁﬁ9%ﬁﬁﬁnéaﬁﬁiﬁé?ﬁu%%i%ﬁwaﬂEﬁge§he

_ purpose of having an air conditioner and a heater. 2. An inproved air

- condi ti obleriankp fer wywd nghathein addition to the specific examples

given abové it is poSsible to use equivalent or substitute
configurations or designs, which a skilled person will
appreciate to be able_ to _achieve the essence of this
invention. These are.eéch independent-aspects of the present -
.inventidn and are to be constfued as falling within the scoﬁé

and spirit of the following claims.



‘surroundi ng;; characterised in that; the said unit has a water tank and
heater incorporated within it for the purpose of heating water where the
hot-'gas. -normal |y di scarded away fromthe coeol surrounding is wused as the -
heating' medium 3.An inproved air condil#ioner as claimed in daim1 and 2
wherein t'he said unit conprises; an evaporator made -up of finned coil with
refrigerant flowing in the coil for absorbing heat to cool the area.
around the coil; 13 :a conpressor to conpress the refrigerant thus
increasing its heat that allows the refrigerant to be punped- -out at

greater pri&@sBLME - a condensor for reducing the heat and pressure of the
refrigerant; netering device to regulate the refrigerant flowate to the
evaporator; characterized in that; an-accunmul ator is added before the

conpressory { an coairdl dumdiploheef relini geheatekl onwtog toodhe sehd
conpressor; - ‘
surrounding' of an enclosed space and the hot gas
emitted to the external surrounding used for heating

purposes characterised in that;
the said system is of unitary body  wherein the
'cOnfiguration of the system has a hot water tank and
need not be modified during installation for the

purpose of -having an air conditioner and a heater.

2.An impréved air conditioner unit for gooling the
surrounding; characteriséd in that; the said unit has
a.water tank and heaterlincorporatéd within it for

. the purpose ofl heating water whére' the hot gas
no;mglly diséarded away from.the cool surrounding is

used as the heating medium.

3.An improved air éoﬁditioner as Eiaimed in_ClAim 1
and Z.Wherein the éaid uni;'comprises}

an evabbraﬁor made up of finﬁed> ‘coil with

fefrigeranflflowing in‘thé éoil for'absorbing-heat

to cool the area around the coil;



‘a water tank. wth a "tube-"in-tube" tubes, outer tube containing the
refrigerant flow.ng fromthe conpressor and inner tube where water cones
into the tank imrersed into the tank filled with water for the purpose of
heating the water; a.control nodul e coﬁ isting of a tenperature sensor to

control the tenperature and a control valve to control the flow of :
refrigerant- in to the outer tube and a thermal expansion valve used as the

nmet eri ng devi ce. _ . o
‘a compressor to compress the refrigerant thus

increasing its heat thét allows the refrigerant to be
.Pumped out at greéter'pressure;

a condensor for reducing the heat and pressure of
the refrigerént;

metering device to regulate thé refrigerant fldwrate
" to the evaporatof;_éharacterized in that;

an accumuiatdf is. addéd  befofe the éompressor to
control the amount of refiigerant flowing to the said
compfessor; |

a water tank with a "tube4in—tube"' tubéé, outer
tube containing the .refrigerant lflowing frdm the
;ompressorland inne?'tube wﬁefe water comes into the
ﬁank ;mmérsed into the tank filled with water for
 the purpose of heating the wafer;

a control module tonsisting.of a femperature Sensor
pbléont;pl thé temperature and a control valveité
.coﬁtrbl the flow'.of _réfrigerant 'in to. the outer
tube and a thermal expansion valve used aé the

‘metering device.



