JImproved Air Conditioner - Heat Reclaim Field of Invention The present
“invention relates to an inproved air conditioner unit , that cools the
surrounding |like conventional systems 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 surroundings. This discarded hot air, however,
is wused in certain systems where the said hot air is used for heating an

external_ t ank Igc Ied unit. This particul ar
system yewor k of the air
conditioning systemto be nodified. The di sadvantages caused by this :
nmet hod are as follows : 2111121200000 0EEEEEtrtetrrtrriEMIMIL *166166* ~I | ~~~~
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Field O0f Invention

The present invention relates to an i'mproved air
conditioner unit  that cools the  surrounding like “
conventional systems but uses the hot gas ﬁormally_
disca.r.ded away from the surrounding for heating purposes
and more particularly the said air conditioning unit

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

Most conventional air conditioners, discards the hot air
that produced'when absorbing the heat for cooling the air
to the surroundings. This discarded hot air, however, is
used in certain systems where the said hot air is used for
heating an external tank located near the air- conditioning
unit. This particular system requires the pipeline of the

internal pipework of the air conditioning system to be

modified. The disadvantages caused by this method are as

follous: '- (UARO AR

*166166*

*G00002*




2 nore extensive installation work.need to be done because both the air-
conditioning and the external tank have to be installed the nodification
of ‘the existing pipework of the air conditioner has to be done with great
care because if it is not done properly the perfornance of the air- con
unit nmay not be as efficient as before. This is because nore refrigerant
mogld have to be added since the volunme of the refrigerant needed.is
increased with respect to the additional piping length. If the volume of

the retfiﬁSE?g%?%%ﬂgfﬁgliﬁsﬂ 1188l ghcpdrkherdhe ¢fhe ctieney befadee air-

cgn regupes ] alr- con of the present invention the freons are
charged in the accurate ampunt, .by.cal ibrati devd e I ant age
Swith the cBR¥EN( aﬂlEﬁrgoggﬁt%§¥l§§I§ gd%#%pspaé%g%%%é?gg?nﬁgﬁ§ﬁ§$¥ extra
space is required for the external tank. It would also cost the user nore
- using the beniestiedd&®d et hod because of the additional conponents to be
bought and also due to the installation cost involved.

- the modification of the exiéting pipework of the air
conditioner has to be done with great care because if it
is not done properly the performance of the air- con unit_
may not be as efficient as before. This is because more
refrigerant would ha&e to be added since the volume of
the refrigerant needed  is increased with respect to the
additional piéing length. If the volume of the

-refrigerant 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 accurate amount

by calibration device.

- Another disadvantage with the conventional air- con is
related to space constraints where extra space is

required for the external tank.

- Tt would also cost the user more using the conventional
method because of the additional'components to be bought

and also due to the installation cost involved.



3 It is therefore an object of the invention to provide an air
conditioner that is also capable of using the hot gas nornally emtted to
the external surrounding 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 object of the invention to provide an air- conditioner and a
wat er heater using the gas fromthe said air conditioner in a unitary
body. It is yet a further object of the invention to elininate the need to
nmodify the internal pipeline of the air conditioner for installing the
heat er whereby providing easier installation neans. Summary O The

I nvention. An air conditioner cum heater to cool the surrounding of -an
~’‘encl osed tspase @mrafereoangaPigitted (& e BEEet+ Al tosd?’r%\ﬁ%‘g?n&rhsed
for heating purposes characterised in that; the said systemis of unitary
- body wheyigt ncbheaidionenf itdurtat isnadkot apaistencheasingt Hee nBarf i%8# during

normally emitted to the extermal surrounding for heating

purposes.

It is also an object of the present invention to use the_

hot gas for the purpose of heating water.

Tt is a further object of the invention to provide an air-
conditioner and a water heater using the gas from the said

air conditioner in a unitary body.

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

easier installation means.

Summary Of The Invention.

An air conditioner cum heater to cool the surrounding of an
“enclosed space and the hot gas emitted to the external
surrounding used for heating purposeé characterised in .

that; the said system is of unitary body wherein the



installation for the purpose of havig an air conditioner and a heater.
The said unit has a heater incorporated with it for the purpose of heating
wat'er where the hot gas normally " discarded away from the cool surrounding
is-used as ‘the heating medium The air conditioner also conprises; an
evaporator nmade up of finned coil with refrigerant flowng in the coil for
absorbing heat to cool the area around the coil; a conpressor to conpress
the refrigerant thus increasing its heat that allows the refrigerant to be

punped out at greater pressure; a condensor for yeduci t he heat. and
pr essurecuffitcherateion g@fanthenes ¥ P RRELe XX r%ﬁul%?‘ggf}?fg r Ii‘lrJTrg%r ant
flowate to the evaporator; characterized in that; an accunmulator is added
- before tke tompessor foo tdont pokkpole anbuheveRdr &t | BeFarftotdidwi EX o t he
said conpressor; a water tank with a "tube-in-tube" tubes, outer tube

- cont ai nigyp thegefergerant flowing 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 nodule consisting of a
“tenmperature

The said unit has a heater incorporated with it for the
purpose of heating water where the hot gas normally
discarded away from  the cool surrounding is used as the_

heating medium.

The air conditioner also comprises; an evaporator made up
of finmed coil with refrigerant flowing in the coil for
absbrbing heat to cool the area around the coil; a
compressor to compress the refrigerant thus incfeasing its
heat. that allows the refrigerant to be pumped out at
greater pressure; 2a condensor for reducing the heat and
pressure of the refrigerant; metering device to regulate
the refrigerant flowrate to thé evaporator; characterized
in thaf; an accumulator is added before the. compressor to-
control the amount of refrigerant flowing to the said
‘compressor; a water tank with a “tube-in-tube” tubes, outer
tube containing the refrigerant flowing from the compressor
and inner tube where water comes into the tank immersed
into the tank filled with water for the purpose of heating

the water; a control module consisting of a temperature



5 sensor to control the tenperature and a control valve to control the
flow of refrigerant in to the outer tube and a thernmal expansion val ve
used as the netering device. The pipe imrersed in the tank is coiled to
increase the area exposed to the water.. The tank is insulated to enable
heat storage for a |onger period. Bri e{ Description O The Drawi ngs Figure
1-(a) shows the block diagramof an aiTt conditioner unit according to
prior art. 1 (b) shows the nethod to nodify and connect the air

condi tioner unit accordin ior_art to an_ external tank Figurge2 shows
the bl odentemr &0 ofORKEChi E{léon%l‘?rf‘?%ﬁ@];m%c@t@%i %g T prggser?t |
invention. Figure 3 shows the pipe configuration and the hod o -
- ‘connect iqunttol o the tfamk wi aeiEigectpotat B9 F]ilnetﬂBE:e§yrs§ué:?ﬁ aéﬂdlf.i‘gure 4

 shows the tube in tube system of the heating _ '
o thermal expansion valve used as the metering device.

The pipe immersed 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 Of The Drawings

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

unit according teo prior art.

1 (b) shdws the method .to modify and connect the air

conditioner unit according

prior art to an external tank.

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

invention.

Figure 3 shows the pipe configuration and the method of

connecting it to the tank which is incorporated in the

system.



el ement Detailed Description O The Invention. As shown in figure 2, the
system conpri ses. of several parts as follows: i) Indoor coil ii)
Addi tional accunmulator iii) Conpressor iv) Hot water tank which consists
of "a heating elenment v) Qutdoor coil vi) Thermal expansion valve vii)
“Control nodul e consisting tenperature sensor and control valves Al the
part nmentioned above could be found i®a conventional air- con system
except for the additional accumulator, the hot water tank and the control
nmodul e consisting of the contrql valve and tenperaturge sensor. The
evapor atfguLe a 4 | AheusShelRe extdRhge TcoffPPehabYaFPBWL T t He'§ ef1SHerdht to
pass through. At the inlet of this coil, the refrigerant is in liquid
J state. Slwmeerthe said liquid 7 operates at |low pressure, it will begin to
boil and absorb : :

Detailed Description Of The Invention.

As shown in figure 2, the system comprises.of several parts
as fo}lows:—

i) Indoor coil

ii) Additional accumulator

iii) Compressor

iv) Hot water tank which consists of a heating element

v) Outdoor coil

vi) Thermal expansion valve

vii) Control module consisting temperature sensor and

control valves

aAll 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 inlet of this coil,

the refrigerant is in liquid state. Since the said liquid



heat. Because of the heat absorption, the liquid refrigerant boils away

i nt o 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 ghe 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 t ressed to
a hi gheppgrasssr et T%@Wnﬁf-'&ssblfret'heltco‘f’lrbnesg’sglﬁr &0 Jgtgﬁf hgﬁa\/\%ﬁ?&ﬁr gy
for this purpose and as a result the tenperature of the gas al.so__.

" increas@eatlhe gesause hepf pubhed dweabf EARSURCHRR ge ﬁgﬁ. FEY4S

di scharged fromthe conpressor has very high tenperature. This gas is

" nor mal |y genigdmardthepeondeasay hintto agasedung haseni sTher redi igasiadsh t he
gas flows through a pipe that is imersed into a tub of water. The coi

il gl A P Al | AgcRleMBito Ené- cbiigrBstogas will flow 8

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 ¢irculated'in the

room space.’

At the next stage the refrigerant is sent to the c.ompressor
where the compressor is the prime mover of the refrigerant
in the system. At the suction port of the compressor, the
gas from the évaporator is drawn in and then compressed to
a higher pressure. The.motor of the compressor provides the
work energy for this purpose and as a result the
temperature of the gas also increases. The gas is then

pumped out of the discharge port.

The gas discharged from the compressor has very high
temperature. This gas is normally sent to thé_condensor but
according to this air con system the gas flows fhrough a
pipe.that is immersed into a tub of water. The coil_will

act as a heating element; i.e. the hot gas will £flow



through the pipes imersed in the water thereby dissipating the heat to
the water. The pipe is constructed in spiral formto increase pipe |ength.
Thus, greater contact surface for heat transfer between water and hot gas
is achieved.. The heating elenent is constructed as a "tube-in-tube"
concept , with counter flow of the ref{igerant and water. Refer to Figure
4 . \Water flows. through the inner tube” and. the refrigerant flows through
the outer tube in the opposite direction. Mre conplete heat transfer

between the hot gas i,n the refrigerant tube and e terq. chieved. To
avoi d watB¥oughr ﬁggt PA&SSa Je%?ﬁl‘rscﬁgf nHau‘F%ei‘gaESEdtt?‘&re %b‘?lrsisszl %] 1e1¥§
tenperature of the water to a preset value. A tenperature sensor,

i ncor por shed hiemtt Heo coher vhtesdul eThesPiPRstA | @eRF RENAECENd et T ANk to
nonitor the water tenperature. Wien the water tenperature reaches a preset
Jval ue, thgrgoRly Anhcralaee Wide sherigtle. cDmtis pl grbeterefadry@cintsitbacen t he
- outer tube into the tank. The heat rejection of the heater coil in'the

tank wil kogeane,ascidigs sbankdhdipassed: aadawirde beasalien auefedyat be ai r

~conditioner as the heat is dissipated through the air conditioner outdoor

coil. TOTH%'” g% iﬁge Qféﬁeﬁkorfge é&ﬂstructed 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 refrigerant flows through the outer tube in the

opposite direction. More complete heat transfer between the

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

To avbid water overheating, a control module is used to
stabilize the temperature of the water to a preset value. A
temperature sensor incorporated in the control module,‘is
installed inside the water tank to monitor the water
temperature. When thé water temperature reaches a .preset
value, the controli valve will shut to control the
refrigerant flow in the outer tube into the tank. The heat
reﬁection of the heater coil in the tank will cease as the
ténk is bypassed and will be taken over by the air
conditioner as the heat .is dissipated through the air
conditioner outdoor coil. To maintain the heat storage for

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



a longer period, the tank is insulated with PUfoam 9 Although the water
tank is incorporated in the air con, the wunit, can be placed 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 single input
comng in fromthe tank to a single output to supply water to be utilised.
This is achi eved because the tank is 9laced at the roof of the building,
so when the water is supplied to the unit it conmes in force and in effect
the water is forced to the output. .In order to retain a conpressor of
simlar NewWRIufs tBeN¥aRkirorahkaiils- dorccantbemted nior eelséngiirt com,ordheni t h

hi gher. output that is nore expensive, an additional accunulator is added.

By doing,5q | tcgéeﬁ‘;enﬁln%%d SONpLeSSArd rom darRgicite. Thieni S thagause a

conpr essor can n a certain anount of refrigerant and since the
- volune of refrigerant i.s incr aseﬂ in_thi It el thg I griﬂ;pe
requi r ed™¥dr Héht?ﬁ@cﬁgrﬁﬁge§§m%o Qgﬁfio%g?gﬂgoﬁggegéggs mSuI%B?ail si nce
., they can only punp a certain anount gf refri erant..Thﬁlsaid addi t.i onal
accunmul @uwpiy water on the upper floors because 1t has a single
input coming in from the 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 water is-

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

water is forced to the output.

In order to .retain a compressor -of similar power as
conventional air-con and not increasing it to one with
higher output that is more expensive, an additional
accumulator is added. By doing so it ©prevents the
compressor from damaging. This is because a compressor can
only handle a certain amount of refrigerant and since the
volume of refrigerant is increased in this unit due to the
longer pipe required for heating purposes, conventional
compressors would fail since they can only pump 2 certain
amount of refrigerant. The 5aid additional accumulator is
used as storing means where the refrigerant is slowly
dissipated to the compressor as it can only pump certain

amount of refrigerant.



used as storing neans where the refrigerant is slowy 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 incorporate a water heater
because t-he di stance between the airconditioning and the heater is |ess
conparatively so the anount of refriggrant is |ess and the same conpressor
can be used. In the conventional system which needs to be nodified it is
normal ly fixed to air con with high wattage around 5 horse power air cons

but t he LS Lt £ P02 HRD dbsfuseﬁewi bPeabheonai WebAck @S 9er gor sepaveri shi ch

is the typica ouse alr- conditioner. The heater is incorporated into
‘the present air conditioner _unit._ Therefor h at i S lsacor.por.at ed
" into th@&hTeT c &R itb}heercﬁﬂ}’?n\&/%h8?8 t Fey a?%ﬁo?hgﬁ‘i t%% @85§ﬂ?§e &
- invention being thus described, it will be ohvious to the  person skilled
in the amcerperahe Fpaaterc NeadEdd RERUERI thandtf heRce f#ssviasfedHer ei n
may be varied in many ways.

airconditioning and the heater is less comparatively so the

amount of refrigerant is less and the same compressor can

be used.

In the copventional system which needs to be modified 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
with lesser horsepower which is the typical household air-

conditioner.

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

conditioner unit where they are of unitary body.

The invention being thus described, it will be bbvious to the
'person skilled in the art that the specific procedures and
embodiments described herein may be varied..in. many ways.
Such variations are not to be regarded as a departure from

the scope of the invention.



Such variations are not to be regarded as a departure from the scope of
the invention. 11 There are described 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 ble to use equival ent or substitute configurations or designs, which
a skilled person will appreciate to he able to achieve the essence of this
i nvention. These are each independent aspects of the present- invention and
.are to be construed as falling within the scope and spirit of the
fol | ow mheta 88e H2sc@iNdB dbdve anbvedndidd fiels ol fleatde tekLoaidt he
surroundi ng of an encl osed space and the hot gas emtted to the external
-~ surroundidyg s edy f Qﬁzeh-ecg}ﬁ g1 1PULRRSRYIGRA aCi L i sedei Rt @cﬁ\}aﬁﬁéﬁ' d

ody e

systemi's of unitary b wherein the configuration of the sys as a
:'hOt matgﬁ:tfgktgnge %%%%d“%hégiﬂgdéééfgigHrEggthgsggééyffg]éégmgfgé
given above 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 each independeﬁt aspects of the present -
invention and are to be construed as falling within the scope

and spirit of the following claims.



purpose of having an air conditioner and a heater. 2. An inproved air
conditioner unit for cooling the surrounding; characterised in that; the
said unit has a water tank and heaterjjncorporated within it for the
pur pose of - heati ng water where the hot gas normally discarded away from
the cool surrounding is wused as the heating nmedium 3.An inproved air
conditioner as clainmed in Claiml and 2 wherein the said unit conpri ses;
an evaporator nade up of finned coil with refrigerant flowing in the coi
for absorgggglggat to cool the area around the coil; 13 a conpressor to
conpress rigerant thus increasing its heat that allows the
refrigerant to be punped out at greater pressure; a condensor for reducing
t he heat and pressure of the refrigerant; tering device to requl ate the
refrigeraft- Mowais t ORAE TA\RIRF at $FUM ch FizdPin M2t &
accunul ator is added before the conpressor to

surrounding of an enclosed space and the hot gas

emitted to the extermal surrounding used for heating
purposes characterised in that;

the said system is of unitary body wherein Ehe
configuration of the system has a hot water taﬁk and
neéd not be modified during installation for the

purpose of having an air conditioner and a heater.

2.An improved air conditioner unit for cooling the
gurrounding; characterised in that; the said unit has
é water tank and heater incorporated within it for
the purpose of heating water where the hot gas
normally discarded away from the cool sufrounding is

used as the heating medium.

‘'3.An improved air conditioner as claimed in Claim 1
and 2 wherein the said unit comprises;
an . evaporator made up of finned <coil with
refrigerant flowing in the coil for absorbing heat

to cool the area around the coil;



ﬁontrol t he
tank- with a

anount of refrigerant flowwng to the said conpressor; a water

, "tube-in-tube" tubes, outer tube containing the refrigerant
flowing fromthe conpressor and innerjjube where water conmes into the
tank imrersed into the tank filled with water for

t he purpose of heating

the water; a control nodule consisting of a tenperature sensor to contro

t he tenperat
to the outer
devi ce.

ure and a control valve to control the flow of refrigerant

a tuhsnAndastherddl . pasion Wloe vesdideddit Mehed ng

increasing its heat that allows the refrigerant to be
pumped out at greater pressure;

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

metering device to regulate the refrigerant flowrate
to the evaporator; characterized in that;

an accumuiator is added before the compressor to
control the amount of refrigerant flowing to the said

compressor;

a water tank with a "tube-in-tube" tubes, outer

tube containing the refrigerant flowing from the

compressor and inner tube where water comes into the

tank immersed into the tank filled with water for

the purpose of heating the water;

a control module ¢onsisting of a temperature sensor
to control the_temperaturé and a control wvalve to
control the flow of _refrigerant in to the outer
tube and a thermal, éxpansion valve used as the

metering device.

in



