28 April 2006 1L rrererrerererrrrrr *166166* I nproved Air Conditioner -
‘Heat Reclaim Field of Invention The present invention re%§%§§|ﬂ@6an
inproved air conditioner unit that cools the surrounding TiKkK
ponventiona“mﬂmmmﬁﬂﬂlﬁﬂr uses the hot gas normally discarded away fromthe
Sur roundi ng purposes and nore particularly the said air
condi ti oni ng untwsiést oget her with the heater are of a unitary body.
Background O The Invention. Mst conventional air conditioners, discards
the hot air that produced when absorbing the heat for cooling the air to
the surrqundings, SIS disgeEssdeol glle ROWRYeR, 1S used in certain
systens : g an external tank

| ocated near the air- conditioning wunit. This particular systemrequires
the pipeline of the internal pipewrrk of the air conditioning systemto be
nodi fi ed. The di sadvantages caused by this nethod are as foll ows:

LT Rildld |0f | Thvéntion

The present invention relates to an  improved air
conditioner unit that cools the surrounding like'
conventional systems but wuses the hot gas normally
discarded away from the surrounding for heating purposes
and more particularly the said air conditioning wunit

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
ﬁsed 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
inodified. The disadvantages caused by this method are as

follows:

LT
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*@00002* 28 April 2006 2 - nore extensive installation work need to be
‘done because both the air- conditioning and the external j@Rk.ihayg to be
installed-the nodification of the existing pi pework of. the ai condi ti oner
has to be done with great care becausezif it is not done properly the
berfornance of the air- con unit may not be as efficient as before. This
is because nore refrigerant would have to be added since the vol une of

the refri gf;@@ Qfégrxggl tﬁe%rt%qa%@lwnt hmdﬁ@&?@édt@otlb‘é @k t herahisgi pi ng
Vol u

| engt h. o refrlgerant or freon is not balanced then the

ffici ft
Frvent | on’ B rEERGe4FE CREged I coR st S ERREAT By Rad B af Pon

devi ce. Anot her di sadvant age mnth the conventional air- conis related to

‘space const®aiinstakhbe@ extra space is required for the external tank. It

woul d al so cost the user nore using the conventional mnethod because of the
addi ti onal conponents to be bought

- the modification of the existing 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 piping 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.

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

required for the external tank.

- It 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.



and al so.due to the installation cost involved. 28 April 2006 3 It is
‘therefore an object of the invention to provide an air CO?@kPhPﬂﬁF that is
al so capabl e of using the hot gas nornmally enmtted to the externa
surrounding for heating purposes. It i;s 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 water
heater using the gas fromthe said air conditioner in a unitary body. It
is yet a further object of the invention to elimnate the need to nodify
the internal pipeline of the air, conditioner, for installigg:the heat er

“wher eby Priovi#li AGeTEIGTE FRsCRICHS Nt mERRs IR OFOTHE Tt #Bn.  An

air conditioner cumheater to cool the surrounding of an enclosed space
;and the lkdir gasnéintiordrt chefte ioxt et val capabdeuradi ngsised ther ekt gag

pur poses characterised in that; the said systemis of unitary body wherein
the 28 Apldrma2006 emitted 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 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 {nternal 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 purposes characterised in

that; the said system is of unitary body wherein the



Nov s

4 configuration of the system need not be nodified during installation for
‘t he purpose of having an air conditioner and a heater. Th aﬁﬁuﬁgit has a
heater incorporated with it for the purpose of heating wa erP\Wiere the hot
gas normally discarded away fromthe cool surrounding is used as the
heating nmedium The air conditioner al 80 conprises; an evaporator made up
of finned coil with refrigerant flowing in the coil for ‘absorbing heat to
cool the area around the coil; a conpressaor to conpress . the refrigerant
thus i ncreagiggriats omeaf tH &VSHAN t RECHefRP et MEGiSd 8sunPEALIBEL at
greater pressure; a condensor for reducing the heat and pressure of the
refrigeranstamizeriary flevi thet uigpdat of thHevimef régersdm €Ebvdistenes t he
evaporator; characterized in that; an accunul ator is added before the
conpressghdt @ neHdral the anount of refrigerant flowng to the said
conpressor; a water tank with 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 R,&_J]repogaeigf u%elact'ﬂgs 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 finned coil with refrigerant flowing in the coil for

absorbing heat to cool the area &around the coil; a
compressor to compress the refrigerant thus increasing its
heat that allows the refrigerant to be pumped out at
greater pressure; a&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 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 conteaining 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; & control meodule consisting of a temperature




the water; a control nodule consisting of a tenperature | . 28 April 2006

‘5 sensor to control the tenperature and a control val ve. t%%ﬁc3g%{ol t he
ex

flow of refrigerant in to the outer tube and a thernal B 0§al ve
used as the netering device. The pipe imersed in the tank is coiled to

I ncrease the area exposed to the wat eP. The tank is insulated to enable
heat storage for a |longer period. Brief Description O The Draw ngs Fi gure
1 (a) shows the block diagram of an air conditigner unit gccordingtgo

prior arSensqEh) tehGRNtIR nehfod FRSTEHFYF afbccShneBRtFRE af3ive

conditioner unit according prior art to an external tank. Figure 2 _shows

‘the bl oclcoditagrlam e t fitowi of coafirigenent ascodithe tetee prbeeand a

invention. Figure 3 shows the pipe configuration and the nethod of

‘connect i RGdrima10 d:ffariaindn Whilshe ivsédicas paiatmeet énindedesystem

The pipe immersed in the tank is coiled tc 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 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 configuration and the method of

connecting it to the tank which is incorporated in the

system.



28 April 2006 6 Figure 4 shows the tube in tube systemof t

he heating

‘el enent Detailed Description OF The Invention. As shown in_figure 2, the

system conprises. of several parts as follows: i) Indoor &bf\Prij30pe

Addi tional accumulator iii) Conpressor iv) Hot water tank which consists
of -a heating elenment v) outdoor coil ¥i) Thermal expansion valve vii)
Control nodul e consisting tenperature sensor and control valves Al the
part nentioned above could be found in a conventional air- con system
except fdriguee addi showal thecumbleat an, thbehosyskerr afnkhendhefad ioont rol
nodul e consisting of the control valve and tenperature sensor. The

evapor at afldngeric f i Nnned 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

Detailed Description 0f The Invention.

As shown in figure 2, the system comprises.of several parts
as follows: -

i) Indoor coil

ii) Additional accumulatoxr

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

contrxol 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 wvalve 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



28 April 2006 7 operates at |ow pressure, it will begin to boil and absorb
‘heat. Because of the heat absorption, the liquid refrigerant boils away

i nto gaseous phase. The refrigerant gas is then sucked i n2$Aphb2006
conpressor. As a result the coil surface turns cold therefore cooling the
passage of air flowing over the externdl surface of the coil. It is this
cold air which will be circulated in the roomspace. At the next stage the
refrigerant is sent to the conpressor where the conpressor is the prime
mover of opeFatefs iafer hAY Prgsshaesysiterwildt PRE1BuUO drPibréndf afdserb -
conpressor, the gas fromthé evaporator is drawn in and then conpressed to
.a hi gher hplagssur Bectlhwenot of ofthde doeglr esstrsguomdiades t the woidk crrier gy
for this purpose and as a result the tenperature of the gas al so

Y ncreaseggf}fi%e%%e SbbPey aRHIPeGh It gRE b8 gn;%%@r I @OLbrr1BR YRS

di scharg romthe conpressor has very high nperature. This gas IS
normal |y sent. tq.the condens. t. accordi to this air con systemthe
gas fIovvgats‘hrl()’ug:ﬁ‘eel{l s;}‘lw‘cp(ee hlggtolbglllemrce?n?e%e%‘]% © a tub of water. The coil
wil |
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 circulated in the

room space.

At the next stage the refrigerant is sent to the compressor
where the compressor is the prime mover of the refrigerant
in the system. At the suction port of the compressor, the
gas from the evaporator is drawn in and then compressed to
a higher pressure. The-motor of the compressor precvides 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 the condensor but
according to this air con system the gas flows through a
pipe that is immersed into a tub of water. The coil will

act as a heating element; 1i.e. the hot gas will flow



f thriough the pipes imersed in the water thereby dissipating

|

flow 28 April 2006 8
the heat to

i i i iral formto increggq p& | engt h.
water. The pipe is constructed in spira B
Erﬂﬁs great er cgnt act surface for heat transfer between water ang‘ﬁ)ﬁot gas

i Chi i i ted as a "tube-in-tube" i

i ed.. The heating elenent is cgnstruc _
LGigglt = with counter flow of the refrigerant and water. Re]l‘er tt?hrFloguLe
4 . Vater flows t hrough the inner tube and the refrigerant flows g

berveen the. hot gas in Lhe terrperant tie K e gD B EARREIEE 1

between the hot gas in the refrigeran _ T

Cemper at ure of the vt e o e r ssel alIBS A5t ERpBt i eb e orpiral

tenperature of the water to _ ue. per O (6

i i e installed inside the

|mg(r:"o[ g?r ?Eg)q\fxd/atrteér hfrtl(gprr%éeér%lt%lr guil/\ﬂgﬁl"{s“heTWéFer gﬁéﬁﬁ@rﬂat@reta@?c?}aﬁaafﬁr ;arslgt
lve Wil shut to control the re rigerant flo

\éﬁlt g(ra tﬂﬁg"?ﬁ%%eg?aﬁﬁﬁefh Stégen rép e i endothatheghsatier é:@lhie{réd%] he -

tank will _cease as .the tank is bypassed and will be taken over by the a

The heating element is constructed as a “tube-in-tube”

act as a heating elenent; i.e. the hot gas wll

concept , with counter flow of the refrigerant and water.
Refer to Figure 4 . water flows through the inner tube ahd_
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 avoid 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 the water temperature reaches a .preset
value, the control valve will shut to control the
refrigerant flow in the outer tube into the tank. The heat
rejection of the heater coil in 'the tank will cease as the
tank 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.
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condi tioner as the heat is dissipated through the air conditioner oufdoor
coil. To maintain the heat storage for a longer period, the tank is

insulated with PU foam 28 April 2006 9 Although the water zggnllgi 5@6
incorporated in the air con, the wunit, can be placed at any p rtl ol the
house. Even if the wunit is placed at the lower ground it will be able to
supply water on the upper floors becaus€ it has a single input comng in

fromthe tank to a single output to supply water to be utilised. This is
ced at the roof of the building, so when

achi eved | '
A o et o BRfr BF, Toshdnorates: da die i el bont the

the water is supplired t0
tput. In order to retain a conpressor of simlar

water is {Jor.%ed to the oy
power as “EohverftFbnBf RLACESh atndamwt Pantr edsitie | hohoeONe Wit h; ¢ h{._gger
output that is nore expensive, an additional accunulator is added. By

doi ng so HRiprev®ntmladed ednptbesdrowd O Mge@l NP+ T F7 | %é)eg%g%ﬁcgot he

conpressor can only handle a certain anount of refrigerant an

vol une of suppligerasrer i eni e asggdetn ftlbio%su%écg'ﬁ'get%tt € c & 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 bump a certain
amount of refrigerant. The said 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.



| onger pipe required for heating purposes, conventional conpressors would
fai'l since they can only punp a certain anount of refrigerant. The said
addi tional accurulator is wused as storing neans where the 28efmilgad@ant is

slowy dissipated to the conpressor as it can only punp certain anount of

refrigerant. 28 April 2006 ]0 The effi %I ency of the present
airconditioning unit is better than the conventional air con that are
nodified to incorporate a water heater because the distance between the

ai rcondi t i ngan e er 's | ess conparatively so the anount of
refrlgerazﬁgls g%glgn h%Esa coRprEsssr € ﬁC0891G§9@1W91tHﬂ§t is

,conventhaat S%a mhlch needs to be nodified it is normally fixed to air
con with RFHh 5@%uﬁ@n§eﬁ6#§§alp(ﬁﬂé? eeR® &bat Bute thedpfésenttmne

can be used with aircon wth | esser horsepower which is the typica

househol RRFPTPesAlRt BomarterThedteat dredaudenciipof b €snt 8t Belth@ ey @3RNt air

conditioner wunit. Therefore the heater is incorporated into the air

condi ti orerraomdi thenénghepdatdeohedtichraris s comparatively so the
amount of refrigerant is less and the same compressor can

be used.

In the cqpventional 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 obvious 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.



The invention being thus described, it will be obvious to the _péféon

skilled in the art that the specific procedures and enbodinments descri bed

herein may be varied in many ways. Such variations are not28tApfi@ooegar ded
as a departure from the scope of the invention. 28 April 2006 11 There
ar'e described above novel features whicfj the skilled person in the art

w Il appreciate give rise to advantages. It is to be noted that in
addition to the specific exanples given above it is possible to use

equi val entheresudbst id fl ti ns ich a skilled person
; P e hBYLe éyﬁﬁmefég ?éé?oWFQHFsth&wéhilbﬁg

will appreciate to be able to achiev e
These ar epgpde ts of the present- invention and are to be
construe as faIFﬂng mntﬁ£t %ﬁﬁi Q%ﬁgéxﬁ¥YQ Bisehdof crdomhbgges ai ns.

12 28 Apr 200 AIMS 1. An air, condltloner cum heater to cool the
surroundlﬁb (1 gﬁ g%%lﬁ@%ﬂis HhdagdAdthon gasthe specific examples

given abovg 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 independent aspects of the present .
invention and are to be construed as falling within the scope

and spirit of the following claims.



emtted to the external surrounding used for heating purposes
‘characterised in that; the said systemis of unitary body wherein the
configuration of the systemhas a hot wdfer tank and need 2Aaprib@006odi f i ed

during installation for the 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 heater

i ncor por at hr&@in it for the purpose of heating water where the hot gas
normal |y dgggggggd away fromthe cool surrounding is wused as the heating

medium 3. An inproved air conditioner as clainmed in CCaim1l and 2 wherein

the said unit conprises; an evaporator nmade up of finned coil wth
refrigerant -f48w ryL¥n t@endstiongr absombi nhergatr t @cooleddle argm around

the coil; 13 28 April 2006 a conpressor to conpress the refrigerant thus
i ncreasi ng i tsuheetnidiaig ald ®wsarl hed@fddeger @gbcbo Bga ptﬂBe%@‘Ht atS

greater pressure; a condensor for reducing the heat and preéssure
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 improved air conditioner unit for cooling the
surrounding; characterised in that; the said unit has
a water tamnk and heater incorporated within it for
the purpose of heating water where the hot gas
normally discarded away from the cool surrounding 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;



the refrigerant; netering device to regulate the refrigerant flowmwate to
the evaporator; characterized in that; gft accurmul ator is added before the
conpressor to control the amount of re?rigerant f1 owi ng t 38wl 3¢06d
conpressor; a water tank with a "tube-in-tube" tubes, outer tube
containing the refrigerant flowing fromthe conpressor and inner tube

where water comes. t irggﬂ | ntQ,t he k.fillec{ivm tgwater
for the purpose§%?ﬁ%é% $§5 tﬁggmater, a é%nt%oe no%%?glggﬁgFé in& a
tenperature sensor to control the tenperature and a control valve to

control the fiRGreRsiBgr iifs deatnthatt dlaertheupefsigeraner el be
expansi on val ve used as the netering device.
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 accumulator igs 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
éompressor 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 sensor
to control the temperature and a control valve to
control the flow of refrigerant in to the outer

tube and a thermal expansion valve used as the

metering device.



