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WO 2004/ 085927 PCT/ AU2004/ 000365 -1 WATER
HEATER/ COCLER This i nvention relates to a water

exclusively, to a solar boosted heat punp water heater
and nethod of 5 manuf acturelt hereof. In Australian

Pat ent Nos. 582,291 and 603,510 there is described a
sol ar boosted heat punp water heater where the water
tank of the water i i al ong a
substanti al part Bfgﬁﬁgﬂgmééi‘iﬁ%e mechani cal |y
fixed by 10 wel ded saddl es and fused sol der. The tube
carries a refrigerant fluid to heat the surface of

t ABisdayation selptes & 2 Waterheaterkogolerpadwpleiss peigularindhough
i.Lhi nk

bRl 5% St s FOR o RO i R 2

| neahifabtmoeithefeof.he heat - conducti ve bondi ng nateri al

breaki ng during expansion and contraction of the tube

and tank during use. A 15 tin/lead/flux-acid solder
P&S AGistraliafPRldnE ot 580091 LHPB0 YT 8 it %e%&i‘bé& B E‘ﬁ@{/ to

the water tank and the water tank I's subsequen
hbaostell heat pump weater theateewhert tlee watet @ek of theowipiletter ishe

heat. f d..bet ween the tub d the .
¢ Sl hIane shRRaR S dadgit PG R it enely v g
Ofivelddd sQddiey arehubddcolded! TisdMubaefribPa FFHBMBNTRAN & heht
primng wash and a final wash with a copper 20

sith ee elgthe tats tands taitherelyrisiahdie avaiereantaingd ivifn thee
. ‘ : ! _
¢ e SR 050 P er e FROKY BELHEAIGh Rl ithe

t keredatede likelshdods fitlie Hedt-tdirlucivedsbndinganatetiaiebreaksiges .
The .gas required to heat Ehe tank mass to sol der

f duTigheXRIRpeR aRd PniEaRton pidhe BUGIaRG Nk BBINE HES-t e
aﬁﬂﬁ?mg&& A& (}gagtgsyéﬁjrﬁt%ﬁg? {Hteirfﬁnbeet (ggfr%g}s attachm%lt to the

manufacturing pro ays an
c ostes tandkcand thes whitse tank nksulsstuehidy nsesdteid ad@wan tcomek they e

AT BreP BT e e FRBRET BT Dar 16 e the WhLeFfil

gg}ﬁg f})fh&%gd/iﬂtng %gcfbgﬁs?ﬁgﬁlgg??gcgl@ @rihéB8 of the outer cylindrical
surface to remove scale; a priming wash and a final wash with a copper
sulphate solution to aid tinning and maintaining the tube under tension slows
the manufacturing cycle and the post heating of the complete water tank to
melt the solder results in further production time losses. The gas required to
heat the tank mass to solder fusion temperature and the resultant cooling time
adds considerable expense and time to the manufacturing process. Further time
delays and costs occur as the tank must be washed down to remove residual
soldering acid and treated with a bitumous anti-corrosion treatment. In
addition the manufacturing process has the tube deforming/tensioning device
about 600 mm from the tank when the tube is being applied which allows the

tube to be randomly twisted as it leaves the rollers and may lead to loss of

contact between the water tank and the tube.
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applied which allows the tube to be randomy tw sted
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contact between the water tank and the tube. WO
2004/ 085927 PCT/ AU2004/ 000365 -2 It is therefore an
obj ect of the present invention to provide a water
heater that inproves on the concepts described in
Aust r.al i-an Paten s. 582,.291 .an 603, 510. A

f e e@ﬁj B! %"% Of\ﬁ% Pﬁ‘?sslitéﬂ‘{erﬁﬁﬁ%} g‘h progite; asW%tSP‘beraB% g
aimploREs fiemkebnédpat ddseribediiiPlustialia® Fagihs Now C382{39anmt hat
described in Australian Patent Nos. 582,291 and
6083.810. Wth these objects in view the present

I nvention provides in one aspect a water 10
heat er/ cool er including a water tank having a wall

f ox fuettief sbgent whtlerpredenhiavemipn ibhveaprotidansiaer Henepdiat ises,
a fuhe adapted to carry, [in use, a refrigerant flujd,
i SIRIFFIP catetat AR QXS&BB?R inAisgrafiz Rotgai os 382281 arid
hgggjg@hductive material is coextensive with the

| ength of said tube to allow said tube to be in said
in heat- conductive contact with said tank wall and at

| egst . f material.tightly 1 d t
o S OB it ereb i e ety MR pi08 Neter
C QPRELSVES 1R IAiAS b vaddr darfkakinded WalkRinediffbnt HARKEFEVAKY

is maintained by said at |east one |ayer of material.
Phedtdraasfey progpiies. aijabe adapted te cargylin use paeikigewst flwd, dnd

g g?%l?e%eeg&e{ﬂ%{lgﬁa?og{]ssaﬁg%éﬁ %allsgil&t-tcgﬂ c}ﬁg% .knaite%ag %

i N tr oss-sec

Alcbeteratveweily thedérgth obsid sibeto gliove shidrtubetodwsin S&id tin bent-
and dur,ing conpression agajnst said tank wal

| s .
déepPrtisEYe sontert avithsieid tgpl vall apd aflepst ong fpysr ofrragterialdightly
e ' i ayer of materi al
i %?@ggggg%%ﬁg;@gﬁgaﬁgi)%@&yﬁ stretch wap filmand
at | east one layer of a heat reflective materi al

DR B St B R o L L pion

oRemh@d¥hedty ARPAt 1ER bRChI M rIRi&{d] aPreferably said tube is of
circular cross-section and during compression against said tank wall is
deformed into a D-shape in cross-section. Alternatively said tube is of circular
cross-section and during compression against said tank wall is deformed into a
bi-lobular profile. In a preferred embodiment said at least one layer of material
includes at least one layer of stretch wrap film and at least one layer of a heat
reflective material thereover. Preferably at least a further layer of stretch wrap

film is applied over said at least one layer of heat reflective material.

Preferably said stretch wrap film is polythene based. In a further embodiment
said heat conductive material is a non-setting heat conductive paste. In yet a
further embodiment said at least one layer of stretch wrap film surrounds said
heat conductive material in an airtight manner. Preferably said tube extends

over at least 85% of the length of said tank.
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Preferably said stretch wap filmis polythene based.
In a further enbodi nent said heat conductive materi al

further enbodi ment said at |east one | ayer of stretch
wap filmsurrounds said 30,heat conductive nateri al
in an airtight manner. Pref érably sai d tube extends
over at |east 85%of the length of said tank. WD

2 t
o fdHRD belPHENIMAINIE T prodige adudtd Mo BRBECT
a watga heatethealeey Jacbmkthiod naﬂmd:lng“rﬁte hraeghs ofiolindingg tubs@round
Sl Dl ol B S A B Ll 2 28
COgMiBORhY® of%muﬁél@aslb%ag eﬁlﬂﬁ%ﬁ 15 &k Jférwé%uﬂm sBRGHI1 of

applied to either said or sal of 5 sai
waaid watextaoktto aHbW(swdéaijtOthﬁ:be heg-doedidtivheantactomidustid ve

" BRAR Ala BpA7 o BP S 5 oaf B Wt S edhq

SWaqahulgﬁduﬂfeeferably beads of heat-conductive
material are applied to said tank wall on 10 either
side of said tube and said beads are forned into a

| Bl I [ a o of
| SHebbh 1kt ek giieged ARESASE: LRIl LRSHA

i pitlartsiderof @y tite amdrseidreads dry fcbm«;éaﬁﬁﬁ)@qdmaﬁld:bt fob)tin L, O
practic effec ref nce will now be nade to the
a&%"r?ﬁ%ﬁ&‘? ﬁﬁsal‘gﬁl ithsad tpgk piall. 1 i s a

per spective VI ew of water heater nade in accordance
with a preferred enbodinent of the invention; Fig. 2
i n erdertbatsheiputrition ahayteamore feailp undersood vedtpat im;chpxwwby

VP Bt Bueb vy By matEin bl asgoiogunntie dpyineplh SgoR-g.

AFisS 13 SRAYROGR xﬁ!éw %f AR hutRRRIAY il D8oldHRe ith & ferred
water tank to make the water heater shown in Fig. 1;

aﬁ@bpzﬂlglen@flﬂ@ igvemdiopat i on of the profile shown in Fig.
FY& Ehso ol shs%c‘uo ap‘{le W9t the water heater shown by the area circled “2”
in Fig. 1;
Fig. 3 is an enlarged view shown by the area circled “3” in Fig. 2;
Fig. 4 is a sequence of steps to apply the tube to the water tank to make the water
heater shown in Fig. 1; and

Fig. 5 is a variation of the profile shown in Fig. 3 without the wrappings.

In the drawings there is shown a water heater 10 including a water tank 12 having
a bottom wall 14, typically concave or convex, a convex top wall 16 and a
cylindrical sidewall 18. Water tank 12 can be formed of any suitable thermal
conductive or heat transfer material preferably metallic or alloy based. In the
preferred embodiment the water tank is formed from glass lined steel, stainless
steel, copper or other suitable material. A cold water inlet (not shown) will be
installed adjacent bottom wall 14 and a hot water outlet (not shown) will be
installed adjacent the top wall 16. The water tank 12 is held in a cylindrical
casing 20 sealed by lid 22. Insulating foam (not shown) will fill the gaps between

I n yePCHAU2004/000365
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In the drawings there is shown a water heater 10
including a water tank 12 having 25 a bottomwall 14,

a cylindrical sidewall 18. Water tank 12 can be
formed of any suitable thermal conductive or heat
transfer material preferably netallic or alloy based.
In the preferred errbodirrent the water tank is forned

Li‘ﬁén? ;TS iR eabindi20 0 53, BhET74 is SRR about

Arici Sillev?81 Bardnat ah Jnféi’ 29%@6&[& Z@OTﬁBUEAM@ hiso Mmed

an a hot water outlet (not shown) w I i nstal
adjfaop suitablesheroyal ewaidiictvg or e tnamf@rmat@mﬂl pn_e.feralsly lm@tadhcp or

| iknd [ did 2 |
7y RS SRl ate bl B2 i binGlunhpped s M
ZQQ%%%QH@ AT TOASREDALOBRRE Tube 44 Wall BichBy bxtdad @fé@l 85%
cylindrical casing 20 and |lid 22. Tube 24 is wapp

abﬁahe lepgth ok @sflméapal sidgwalh 8. Refrigergnt{ast shawnh bhica s R%%d
0 U&nd%?l&cﬁré%g lﬁvAalén%s ﬁé epg@l;{eﬁ Eﬁ%ﬁ%hr t‘aﬁ% ?ﬂgﬁﬁ 1%#1! Hh@Bifhdrical

t her ve or rans
prsidesvatitdl 8yandﬂhm [hkatcheowatedonoynddagietin whiar tahle 1Dr @tﬂm 24
enbodi nen

ube 24 is formed from copper. 50f
i (Rt .aéefar ?%ﬁteér?ﬁlaatdv&mpo\g%ﬂ%r ST %Yﬁf&%e&f dmvb %ml

t y&ﬁs‘iﬁlhhﬁ[ Pﬁ%ﬁﬁ@é’s 98’? Q9 ]Sén{? 6@ 5 tohan bRy H‘a\%fl% dl\%%lscatlon of

cylindrica Reffigerant (not
t ycmscmptioyl r%ﬁencarsdnadwb udistrglisR1Raterd 0N 0$a5 529, anid03,510,

5 B merts 8 i e ac ool el B S BRO% ¢ i n

vvater tank 12. Tube 24 is part of a solar boosted

heat punp water heating system which is described in
10nAlist 2anil driheadshovmdbe amrzamofanble Bb®, glipdri¢a) sidewall

8 AL U A SR8 80
t htatened bafsb%@,ﬁd Wioehedbe ddsfenﬁing ai S0Tap Ofods-gsbtioRdl Qube

this speC|f|cat|on In Figs. 2 and 3 there is shown
t HE10%5pIts applicaiionyo, 9Wefozm rpHer SPMPERSEIoRAF skevWbvwaganst thy

&Rrhﬁkhq 1 %‘ﬁe@@lﬁ 18 %ﬁ@%ﬁpﬁas(aﬁ?easﬁ HQP&@J pgg’% ab fgplgéggto%e

sed ape Wt attene ase
f drased0 hymdeifmsathe fea tensfeufram tub&)%tosaefdmdmwz kidewbk 18.

gg’h&rfaggﬁﬁ !8]5135@3 Q@h%}&ﬁ%}ﬂp?%@%%ﬁg f:y icglosrigre]vsa?ll iSee{nd layers of
material wrapped around water heater 10 to maintain the compression.
Typically, two layers 34, 36 of a stretch wrap film are applied first. The stretch
wrap film may be a polythene film of a suitable formulation. The next layer 38
is an aluminium foil and it will act as a reflector to turn back heat to water
heater 10. Finally, layer 38 is encased in a further four (4) layers 40,42,44,46
of stretch wrap film. The number, and interleaving of the layers of material,
can be varied to suit requirements and are not restricted to the number and
positioning of layers described. As the stretch wrap film is not exposed to
ultraviolet light, denaturing of the film will not occur. The wrapping and
compression of the layers will ensure the integrity of the heat transfer paste 32
and will seal the paste against the possibility of air or heat cycle drying.
Without the wrapping, the heat transfer paste 32 would tend to dry out and

a convex top wal PCI/AU200d/000365
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cylindrical sidewall 18. Tube 24 has a heat transfer
paste 32 applied to the base 30 to nmaxi m se the heat

Tube 24 is applied under conpression to cylindrical

sidewal | 18 and | ayers of n?teri al w apped around

wat er heater 10 to maintai nthe conpression.

Typi caIIy, t wo Iayers 34, 36 of a stretch wap film

I|e The,stretch.. wr film he
o g ERB LY Ik xpeBy ot & s et STt Rgy also
| HaSten %ﬁs disfntéatdint MHRIchihbiddd wald réduc¥iilel hed€dondfictive
reflector to turn back heat to water 25 heater 10.

Fi matalcybetwagnemb@g Z5¢and sidgwel 18n The Muanrtieg scalsthe pasfe 48

IS 4 46 ilm The nunber,
a%o%ll 85(\5/1| %%ny ?ryﬁ)ﬁ&%}t%l?%@%éﬂ%%@ s{eri al, can be
vari ed to suit requirenents and are not restricted to
the nunber and pasitioning of |ayers descri

t HE2.<t $hewe thaieayrntial staps of mw@&b@% éditq Wlmém«fal ahémﬂb% 8.

i1 his eflB d ’ﬂtﬁge o 1s?&ﬁ1eﬁ'bgf[f?m4r lebm pﬁgsu%: C}Hfs Tahl@n h of
wrappi ng and 30 conpression’o ayers VVI ens

t hdrcilat agss—:teytmfal tuhingl?Safor txmsé ef 1(oast diarder, mdowdl 1hto

B S S BRI T S5
PafABetdr oAl BardsBh 9a§t@481fs)ble{?:l3'(§ oﬁ‘ﬂﬁl h@@z&@ﬁﬂ/rgt%ﬁﬁg%ater

PCT/ AU2004/ 000365 -5 becone crunb when "exposed to
a| tanlblfi?efromuambsmmé(n@édtomx) @ndmgeatﬂbw afe albmg 25hwélﬂ®rforced

[ i Sin ation h e the
hengo sy ERpEIdRA 18 g bR AR 8 SR B
s i dﬂlﬁmiﬂlerﬁ& knbh@ 2Bl gt Sartes séde #0838 6 #803.f Tiyheat I
and av0|ds any drying or thickening effects. 5 Fi 4

s Heswser pstes i dhis papodimeniss aereassolike geral mathne hogding

I d t
Icé/ﬂr#)}gé?{ﬁéesﬂ% ﬁér)ﬂjd%?(%t% &gterlglsrga}é %%&@%@l Sé&%ﬂ&lly tﬂgﬁﬁ o34 i S
Ci copiprassedoib add-slspe (ascshasbvn) arlanngalXhapd app: met)@trndhﬁ:abﬁdés;(mu
1S AR EEe SF kT CERSterpasad a0t SloRRaHETE Broges
10,ai307BE 8% he@fo h8aso bf RbsSI £ PRASIgENBypisal R RCEHutTHdm

t he hori zonta l'y rotating water
underneath base 30. Tubing 25 is deformed into the D-shaped or oval tube 24 by

a compression roller 64 which rotates about axle 66 to compress and deform
tubing 25 onto cylindrical sidewall 18. Thirdly, a pair of parallel beads 50,52, for
example of 4 to 6 mm diameter, of heat transfer paste are applied to cylindrical
sidewall 18 and opposing sides of tube 24. This step will increase the size of the
heat transfer footprint. The final step is to mould the beads 50, 52 into a filleted
join 56 to maximise the heat transfer. Tube 24 is typically wound from the
bottom to the top and is held, but not attached, to cylindrical sidewall 18 at both
ends by a bracket (not shown), typically plastic, which clips onto tube 24. The
clips are held to cylindrical sidewall 18 by a non-stretch binding passing around
the tank circumference and pulled tight. When the tube 24 reaches near the top
wall 16 of water tank 12 the tube 24 is clipped to stabilise it while wrapping of
the windings occurs. The windings of tube 24 are usually in a tighter spiral at

the lower half 58 than at the upper half 60. Other variations of windings may be

si dewal | PABAU204/000365
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tank 12 from a di spenser (not shown) underneath where
tubing 25 will be forced onto the cylindrical

enmbodi nent is known as Bosti k heat transfer sealer
#1128 or #5603. The heat transfer paste 48 in this
enbodi nent is a grease-like naterial with no bondi ng
15 properties but a bonding type material nay also be

(S5 OBl PtV ol P Sl By 2t

s i »dmmgl onelBotvtht bkt @infell€avegato ebmpleithd éREhdion of
paste 48 and allow a uniformthickness of paste to be

ap\wtﬁrel@ateb 1¢thedayzrs 46 ap thepapplimgss disagssed with rsferenesi tby
Gy 237, 2ibs AEREHEIRRAS e roordduiBip6ete'Soyige outter

ca@gpression roller 64 which rotates about axle 66 to
conpress and deform tubing 25 onto cylindrica
sidewal |l 18. Thirdly, a pair of parallel beads 50,52,

f qug TR |a%aﬁ£t1 31 dt Qheeb ﬁ%ﬁ ?F@T@Bf wBd 241 e[?ttlllg E%Egéiﬁfent

paste are applied to cyli si dewal
oppls2iy isledied ab68 toyhevidela biflobwlasrefilewrith lobestﬂiOe% eThike

f th heat  t er, foo int. T f' ste
" SR Riete o e S eeige it e Ry Bbeghand i fhe
5 Erakite fIR%ISBIS Erckdas: M8 adfritdraN EREity hub&ardds dﬁhé ¥Bé Gk
wound fromthe bottomto the top and is held, but not

atreBighwmat oif ecceypulaiegite exsist ¢l wewaknd Egakilitybot h  ends by
a bracket (not shown), typically plastic, which clips
onto tube 24. The clips are held to cyl i ndri cal

siTRwatterrdBehodmaatisstdsed sovbis 'lifﬁs &ﬁﬁ&hﬁﬁm@'f Qthager
the tank circunference and puI l.e q When t he tube
2 hepigheqprarebiarihe gehnigyss disclead)in ﬁ@s@a 1afdiatgnt Napid82291
t 4
S, et R R L Lo bl £ 5830
u sml abﬂfqrmanc@oxten thtvaterdpateiadhoan in Ahetrdl awdatdnalNbs. smman

at hal 60.. her variations of w ndin
858\%%9566% ARBBIS3OB S eDesaTtio phpver

ew%llﬁ theAn e %ﬁgﬁﬁt@h}é@laﬁﬂé fadbe | mﬁés%q)%ﬁoﬁhéﬂae Eﬁ%ﬁ@h@
pitch, two separate “w nding, one above the other or

| nmélrdue;eaﬂle mcréa@ dieiphatand chmpreys lifaandiretduce hoispattput.

efl.e r od?% ?«1%% at e}ez%sbg E@A)thlg er eggﬁment §Performance.

d| SC
This Value mcreased to a 38% increase when 24 hour heat losses and their

subsequent recovery were taken into account.

Although the preferred embodiment has been described with reference to its use
as a water heater, water tank 12 could hold cooled water by reverse cycle

refrigeration where the refrigerant in tube 24 is cdld rather than hot.

Throughout this specification, unless the context requires otherwise, the word
“comprise”, or variations such as ‘“comprises” or “comprising”, will be
understood to imply the inclusion of a stated integer or group of integers, but not

the exclusion of any other integer or group of integers.



Figs. 2 and 3. Tube 24 is then bent across the w apped
w ndings to provide outlet 5 28. Fig. 5 shows a
wo amsioon of the D-shaped profile of tube 24.PCTAURI03/000365
enbodi nrent tube 24 is indented at 68 to provide a
bi -1 obul ar profile with | ob 70, 72. This wll
‘increase the concentration df heat mass to the edges
of tube 24 and into the 10 paste fillets 56 to

i Rgrease..the.refrigerant, vel.ocity in ar of the.
v (e SR S Bo PR o e e S, 00 ExBps b Fan
r @k ueadiBndpparhi &bpdridny - skillee ipres aitr-ad vhibloaiin®atdeemed to
di scussed above sinplifies construction of a water

haeside Witbinihe bepad seansend s QfUibs Teentiors dhgge having been set
A ' ) , ; 6 . .
o it S ¥ B8 patie, o toe, BpBrl il o St spegific

5 | ratbedmeent bpwaeof eampiece over the water heater shown
in Australian Patent Nos. 582,291 and 603,510 and a
reduction in the conpressor/water tenperature ratio of
over 10 %in the md to high tenperature range. These
performance i nprovenents wll directly increase
efficiency and conpressor |ife and reduce noise
out put. 20 The-preferred enbodi nent had at | east a 28%
hi gher Coefficient of Performance. This val ue
increased to a 38% i ncrease when 24 hour heat | osses
and their subsequent recovery were taken into
account. Although the preferred enbodi nent has been
described with reference to its use 25 as a water
heater, water tank 12 could hold cool ed water by
reverse cycle refrigeration where the refrigerant in
tube 24 is cold rather than hot. Throughout this
specification, unless the context requires otherw se,
the word "conprise", or variations such as
"conprises"” or "conprising”, will be 30 understood to
inmply the inclusion of a stated integer or group of
i ntegers, but not the exclusion of any other integer
or group of integers. WO 2004/ 085927 PCT/ AU2004/ 000365
-7 The invention will be understood to enbrace nmany
further nodifications as wl|



be readily apparent to persons skilled in the art and
which will be deened to reside within the broad scope

w@ana4msdoer of the invention, there havi ng beenPGEAU2004/000365
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forth herein only the broad nature of the invention
and a certain specific qpodlnent by way of
exanpl e. WD 2004/ 085927 PCT AU2004/ 000365 -8 The
clainms defining the invention are as follows: 1. A

e R T S S

properties, a tube adapted to carry, 5 in use, a

refrigerant f|UId is applied externally about said
tank wall |, o el hes o yaclilips i pepber ik hginge il o
Fblincd o ST ?%vnl el P R EA sl e

ano usd, alreﬁgbran’oﬂmdl B yppliclf exiahaty @dout satgrhtahk vwllaa) b&d-
abou wal | and sa

PSR A p el b Coe s i gt oL eid kyheds Allow Shid

C QHEU‘L%%QQ sﬁg ?i"th RS- c§ﬁ‘d1iét1§/@&¥nté(@ hithedadh Bk rafl QAR ﬁﬂ%a?rs!t on
i's mai ntained énsal | east one layer of material.

3.onFhayenaf watehie @ﬁllyompmd abbutcsaid tank walllad eqid tele. d
tube is of 15 circular cross-section and during
conpression against said tank wall is deforned into a

D- shape.i n crRessat&dfhiedBoolér of dEmWR itlerdi® 8dig kiteqs! er
of claim?2, wherein said tube is of circul ar

c rcea@r%sé%d 39Sk ok vwedl and spideonipsrssionas memtaingddbst swid
Waalt eag %ﬁf{)?ﬁﬂ%ﬂd nto a bi-lobular profile. 5. The
wat er eat coo

er of any one of the preceding
clainms, wherein said at |east one |layer of materi al

|ncludes at | east aone | ayer of .stretch .wap fil.mand
at |east on e"!. IWa L ll?ﬁteé(c‘%‘g%rt Otfrcﬁlme?c tVY}\?éel?rﬁ%lg fybg)is Ota
t RELRRY &Bss-ge%tlén aﬁagﬁ ;@&&nﬂ?@s@m@{gﬁ&@ﬂ & bk Gafiidn 5,

wherein at |east a
deformed into a D-shape in cross-section.

4. The water heater/cooler of claim 2, wherein said tube is of
circular cross-section and during compression against said tank wall is

deformed into a bi-lobular profile.

5. The water heater/cooler of any one of the preceding claims,
wherein said at least one layer of material includes at least one layer of stretch

wrap film and at least one layer of a heat reflective material thereover.

6. The water heater/cooler of claim 5, wherein at least a further
layer of stretch wrap film is applied over said at least one layer of heat

reflective material.

7. The water heater/cooler of claim 5 or 6, wherein said stretch

wrap film is polythene based.
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| ayer of stretch wap filmis applied over said at
| east one | ayer of heat reflective material. 30 7.

stretch wap filmis polythene based. WD 2004/ 085927
PCT/ AU2004/ 000365 -9 8. Thegwater heater/cool er of
any one of the preceding clains, wherein said heat
conductive material is a non-setting heat conductive

aste. ¢9. T 0

Crai s b to e Vet iseliEbaEt ARy el ke Ad e aigys
stwihdrein saiddeaf ¢dndustivermaterdtd isahon-bettihg hext douo:ctucuee paste.
material in an airtight manner. 10. The water
heat er/ cool er of any one of the preceding clains,

wher ei g sai dridihgeLrlaRLSo1RY &F aﬁgtode%?aanﬁé%@é \Rfﬁ@em
| ength of said tank. 10 11. A formng a
westagt athesst end lep of stretslawdamioh eatrovnds baid heag cohductive ps
of v{enm%ﬂarﬁ be around the wall of a water tank
urfBEFIANARE RUHER B b nduct i ve material coext ensi ve
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either said tube or said wall of said water tank to
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and sai d tube.
12 The net hod of cIa|n111 wher ei n beads of
heat - conduct i ve terial are applied to said tank
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heat transfer of sai sal ank wa
wawkich b dagterondoc] vermag exite k:aﬂtterssweywﬂa]s thederjtinbffaid wibe has

Sf%\%ﬁ hg@gjedggteﬂherrsg{d%{lgg (c):resagcp Wa,ltl1 Of Shid Water thnk 16 allow said
tube to be in heat-conductive contact with said tank wall and tightly wrapping

at least one layer of material about said tank wall and said tube.

12. The method of claim 11, wherein beads of heat-conductive
material are applied to said tank wall on either side of said tube and said beads

are formed into a join fillet to, in use, increase the heat transfer of said tube
with said tank wall.

13. A water heater/cooler substantially as hereinbefore described with

reference to the accompanying drawings.



