| nproved Met hods for Heating Fluids BACKGROUND OF THE | NVENTI ON Consuners
are becom ng ever nore aware of protecting our environnment. Governnment and
private iwdustiwizem4are attenpting to provide better proaatiau20tvanosseet
consuner demands and concerns. Energy consunption is one of the prom nent
focal points in this environnent debate and various projects and products
have been proposed to reduce such consunption. One of the ways to reduce
energy consunption is to provide nore efficient nmethods for heating fluids,
particularly for use in household, industrial, agricultural and commerci al
applications. Heating nelmprvddMethods $ot Hadtingdtaidsy conpri se a heating
el ement which is enbedded within an insul ated device and which then
transfers heat by a range of nmethods including radiation, convection or

conductance to an out put ' I n such devices is
typically fashioned as e#@ﬁékﬁgggy£ﬁfgﬁgghgﬂg%&ﬁgﬁgﬂﬁron1an al | oy
cont ai ni ng ni ckel and/or chrom um However, such elenents operating present
a safety issue because of the risk of electrocution to the user. To

over come t HF@N$YNRTs angagostag evey fiaaware &8 PEeterting, PHE BYrenuy@it. ar ound
the elenment wire and a protective sheath around this insulation. These
extra | aynvernmiot anthprivategndastieaare ptiamipéing te guewdde bttt pesitigts that

meet consumer demands and concerns. Energy consumption is one of the
prominent focal points in this environment debate and various projects and
products have been proposed to reduce such consumption. One of the ways to
reduce energy consumption is to provide more efficient methods for heating fluids,
particularly for use in household, industrial, agricultural and commercial

applications.

Heating methods for fluids traditionally comprise a heating element which is
embedded within an insuiated device and which then transfers heat by a range of
methods including radiation, convection or conductance to an output surface. The
heating element in such devices is typically fashioned as either a band or a wire
made from an alloy containing nickel and/or chromium. However, such elements
operating present a safety issue because of the risk of electrocution to the user.
To overcome this risk, the element typically has an insulation layer around the
element wire and a protective sheath around this insulation. These extra layers

take some time to heat up which reduces efficiency.

Therefore it would be advantageous to provide safer and more efficient heating

methods for fluids. One embodiment of the present invention provides an
1
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Therefore it would be advantageous to provide safer and nore efficient
heating nmethods for fluids. One enbodi nent of the present invention

provi des wounionmswloat ed yet safe heating el ement operabl ecatau20w/00086k ages.
In order to avoid electric shock hazards, "l ow voltage"” for purposes of
this invention, ranges (depending on the application) between 1V and 42V,
and ideally around about 24V. FIELD OF THE | NVENTI ON The i nvention rel ates
to i nproved nethods of heating fluids, such as water or air. SUMVARY OF THE
| NVENTI ONniitissiated yeh safenhveatingoslemeot bpembie atloholitsigesebt ondgr fd avald
conprising: a . supplying a source of high voltage power of at |east 100V,

b. transfexdtiioghseck Hararg, oW tvaliagé ofor purposletad ehis amékrtionhRitige8g an el enent
with said | ow voltage thereby heating a fluid. Preferably, the elenent is

uni nsul atggdperdifg %h%ﬁélépp‘ié?igﬂ%g’gﬁ%eﬂ %vi%ﬂgﬁ%dgﬁ%ﬁ%sgﬂdﬁﬂmu' at ed.

Preferably, the el enment 'is om ni oy or other
alloys. Bgferably, the el enent conprises substantially 80% ni ckel and 20%
chrome or other alloys.Preferably, the fluid is a liquid or a gas.

5 FIELD OF THE INVENTION

The invention relates to improved methods of heating fluids, such as water or

air.

SUMMARY OF THE INVENTION

10 The present invention provides a method of heating fluids comprising:
a. supplying a source of high voltage power of at least 100V;
b. transforming said high voltage to low voltage; and
C. heating an element with said low voltage thereby heating a
fluid.
15 '

Preferably, the element is uninsulated.
Preferably, the element is insulated or partially insulated.
Preferably, the element is formed from nickel and chrome alloy or other alloys.

Preferably, the element comprises substantially 80% nickel and 20% chrome

20 or other alloys.



Preferably, the liquid is water. Preferably, the liquid is propyl ene
glycol. Preferably, the gas is air. Preferably, the tenperature of the

el enent iwonaieBooko at | east 4000C. Preferably, the tewmperabkuromoods2t he
elenment is raised to between 4000C and 17000C. Preferably, the tenperature
of the elenent is raised to between 7000C and 17000C. Preferably, the

el ement is raised to between 12000C and 17000C. Preferably, the elenent is
inthe formof a wire. Preferably, the dianmeter of the wire is between

0. 2-4nm | nPeeferabdy, the floist is a kquid ovargason provi des a heating assenbly for
heating hot water systens consisting of a non-insulated w red el enent
operable at extra | ow voltage wherein the tenperature of the el enent
exceeds 800Pfzfekaldy, ehalliyid is natbreat i ng assenbly or met hod according to the
present invention is used in nmarine vessels.Preferably, the heating
assenbly conprises a selection of swtches for AC and DC usage. |n anot her

aspect, theprafépibly,aQhe MHAdiif psopyiems BREopf heating water conprising: a.
supplying a source of high voltage power of at |east 100V,
Preferably, the gas is air.

5 Preferably, the temperature of the element is raised to at least 400°C.

Preferably, the temperature of the element is raised to between 400°C and

1700°C.

Preferably, the temperature of the element is raised to between 700°C and

1700°C.
10 Preferably, the element is raised to between 1200°C and 1700°C.
Preferably, the element is in the form of a wire.
Preferably, the diameter of the wire is between 0.2-4mm.

In another aspect, the invention provides a heating assembly for heating hot
water systems consisting of a non-insulated wired element operable at extra low

15 voltage wherein the temperature of the element exceeds 800°C.

Preferably, the heating assembly or method according to the present invention

is used in marine vessels.



b. transform ng said high voltage to | ow voltage; and ¢ . heating an

uni nsul ated el enment with said | ow voltage thereby heating the water.

Pr ef er ablwo 2oovisvmlst age ranges from about 22V to 28V. TireTiAv2e1w0i005s2
utilizes an uninsul ated heating el ement operable at |ess than 42V and
ideally around 24V for safe and efficient heating of fluids. BRI EF

DESCRI PTI ON OF THE DRAW NG Figure 1 shows a circuit diagramof a preferred
enbodi ment of the invention. Figure 2 shows an uni nsul ated heating el enent
accor di ng t Brafembiy)teeheatinglassembly doonpriseses sélentiomof switchees OEAIONAAd ONS
For purposes of this application, the follow ng definitions apply to
various T @Bagel ow vol t age” neans between 1V and 42V, and ideally within a
range of about 22V to 28V, with a preferred voltage of around 24V. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON As shown in figure 1, a preferred enbodi nent

of the i nyaRbiHAR a8pk&tVhd PReRiidhBroviddiVa AetREQ Y ﬁ&iuﬁ)g&m&%ﬁﬂﬁ%e AC

vol tages are typical fromt he standard el ectrical ou on the
country). Alternativedy supplying ersaudce nbdugmeoltagsf power ofmtdeastotO0:cept s
24V input (12), for example.. a solar panel or battery. In one preferred
erbd ment . mii ¢) pl e Bouaapiviels3hflonduibas 6 id vafiege

' c. heating an uninsulated element with said low voltage

thereby heating the water.

Preferably, low voltage ranges from about 22V to 28V.
10

The invention utilizes an uninsulated heating element operable at less than

42V and ideally around 24V for safe and efficient heating of fluids.

BRIEF DESCRIPTION OF THE DRAWING
Figure 1 shows a circuit diagram of a preferred embodiment of the invention.

15 Figure 2 shows an uninsulated heating element according to the invention

designed for immersion in liquid.

DEFINITIONS
For purposes of this application, the following definitions apply to various terms:

“low voltage” means between 1V and 42V, and ideally within a range of about 22V

20 to 28V, with a preferred voltage of around 24V.



power sources are available, a renpte selector switch (14) can be used to
toggl e back and forth between power input sources using control board (16)
and changeoavari3o@itays (18). Ot her input sources wthi nPCIAREEOIBE t he

i nvention include DC/ photovoltaic, alternators, w nd generators,
heat - exchange and ot her el ectrical power sources. |fAC voltage higher than
42V is used, transfornmer (20) is used to step down the voltage to | ess than
42V, and ideally within a range of about 22V to 28V, with a preferred
enbodi nent at ar ound RBVAITER DESCRIPEON: FodHREINVENEON t ori odal
transforner, but alternatives would be apparent to one of skill in the art,
such as step down transforners and sw tch node power supplies. Regardl ess
of the el ecAsisbalvniinfigures$ea prefewed@nhisgdiment of the ipvehtior altbvesrfosdithent  of
figure 1, around 24V is supplied to uninsul ated heating el ement (24).

Because t1p9\ VAUV AT mﬁa@ploywmé&é Agsvditaiges epé tyHic# iRk We §afbard he

heating el enent is nmuch safer than those run from convention hi gher voltage

o edom nate e SuteE kit G BbufRh AR 5 Sﬁﬁgﬁéfigﬁ%%ﬁn@*
i I I 24 th t ' I t '
ot 151 ento! s hogntam genS SALAE PAFEhIBES e ahlel A matof Bebifet ant)
di vided by the voltage determ nes the current (in Anps), stepping down high
vol t age ilRSE Kilgresembedignant amsttipieppwepsgurcas m%ssng@ usad. Enudtinlecal

efficiency, such as fromstandard el ectrical outlets. This
power sources are available, a remote selector switch (14) can be used to toggle

back and forth between power input sources using control board (16) and change
over relays (18). Other input sources within the scope of the invention include
10 DC/photovoltaic, alternators, wind generators, heat-exchange and other electrical

power sources.

If AC voltage higher than 42V is used, transformer (20) is used to step down
the voltage to less than 42V, and ideally within a range of about 22V to 28V, with
a preferred embodiment at around 24V. The preferred embodiment uses a toriodal
15 transformer, but alternatives would be apparent to one of skill in the art, such as
step down transformers and switch mode power supplies. Regardless of the
electrical input used, low voltage (in the preferred embodiment of figure 1, around

24V is supplied to uninsulated heating element (24).

Because the invention uses low voltage for heating element (24), the heating
20 element is much safer than those run from convention higher voltage sources.
Moreover, since the current entering into the heating element predominantly

determines the amount of heat emitted/generated from uninsulated element (24),
5



efficiency, plus the ability to use an uninsul ated heating el enent (24)
because of the safety of the |ow voltage power supply, neans that use of

t he i nverwpDan1oal3hws t he user to heat fluids nore saf el PCRAU2010200852
decreasi ng power consunption. In one preferred enbodi nent of Figure 1,
heati ng el enent (24) conprises a nickel and chronme alloy or other alloy. In
one enbodi nent, the heating el enent conprises substantially 80% ni ckel and
20% chronme or other alloy. The heating el enent may conprise other netal
conposi t iandndthbewoltage, using low valtagei is gnerel efficieoinSisde therd/atts iqputsntog about
40% Ni ckel and 21% Chrome, conmmonly known as Incoloy(r). D fferent

conposi t it sysdtem (wiith rRemeainedonataritPdivideaubptheevdipgardiérmiinedtite ofirrekt | 1 i n
the art and are wthin the scope of invention. In one preferred errbodl ment ,

heating ‘%lh%ﬂk% (stéppih§ dbntHigh DBI&é%@fng@FsHWc@?‘Hsﬁ{geﬁaﬁé?b}m r‘"(I'Z'O? ribbon,

al t hough 'many ot her 'forns for™ heat | ement (24) are possi b and within

the Scop c‘?&a%&?Wenéllg&tnbgpeﬁlélgpl:ﬁE&gﬁe :)1?8 r@&ﬁ#rﬂ écﬁnﬁgpﬁﬂlgfs %r e 1,

V\nthstan erre

the tenperature o at| enent (24) .is raise o at 400 C
bepéndt nErBiETae sty fo paman dinsyierie eeling slemaat @%@Pmﬁ & of the
el enrent may be betvveen 700 and 1700 C. As shown in the preferred enbodi nent
of Fi gur éhe safetyptthedaw ciepe pawessuanly. sieans thatmwoﬁ@eumeermozvealtws
domestic tanks available in the market. The tanks include capacities

rangi ng theos&sto heatdlsidsl motensa@féfOwhiid alss,decygasiad ppweb ton&fhpti@Ol

In one preferred embodiment of Figure 1, heating element (24) comprises a
nickel and chrome alloy or other alloy. In one embodiment, the heating element
10 comprises substantially 80% nickel and 20% chrome or other alloy. The heating
element may comprise other metal compositions known in the art including alloy
compositions comprising about 40% Nickel and 21% Chrome, commonly known
as Incoloy®. Different compositions for heating element (24) would be apparent to

one of skill in the art and are within the scope of invention.

15 In one preferred embodiment, heating element (24) is in the form of an
uninsulated coil, wire or ribbon, although many other forms for heating element
(24) are possible and within the scope of the invention, so long as the material is

capable of withstanding high temperatures.

In one preferred embodiment of Figure 1, the temperature of heating elemen_t
20 (24) is raised to at least 400° C. Depending on the application (and the fluid

heated) the temperature of the element may be between 700° and 1700° C.



2501 and 5001. Typically, fluid tank (30) is nade of mld steel with a
porcel ain enanel coating, plastic or stainless steel. However, other

sui t abl e waterg/db@4such as chromunititani um all oys may pog/Atzed/dess2
construction of the tanks, including water tanks. Many alternatives in
capacity and conposition for fluid tank (30) would be apparent to one of
skill in the art, and are within the scope of the invention. The fluids
heat ed by heating el ement (24) include water, but other fluids such as
gl ycol and Asshdeniindiné pesfe(reddnbdigept opligane 1gflyiddank ¢30) dae hesany
Moreover, it would be apparent to one of skill in the art that the

I nvent i onsign including Wee diz¢l dfiidneltidtankies Svailabie In thetmaikeeTigaRmksas wel | . As
shown in one preferred enbodi nent of Figure 1, the fluid in tank (30) is

heat ed byn¢ih8e ?g%&@ﬂgs F‘é:rgﬂjﬁ%hoﬁ?ﬁ% fitred Iq?{tﬁ%@dti fiﬁéé,qggtﬁﬁﬁggglgg % g)@bg n:jgur e

1, thernostat I n nction wt er nos

contr ol I €S, : > at ur e of . | ui d | nk (30).
Ther most 200 835 500, TEBIERl il ¥k BB Hiekishifhid SRel b apdtobR
programabl e. As sho in the preferred enbodi nepnt of. Figure 1, cold fluid
Bomes. | naalicoplng. Rigstiarstaless iash Hiomayer MineESHIRDIE materials SUghov ed
fromtank (30) by neans of opening (28). The fluid may be noved in and out:
of tank (@Whrepivmilitaniverallaysanaybansedifaceenstivgtion of the tagiks, makiding/ent i on
woul d al so cover closed heating net hods.

water tanks. Many alternatives in capacity and composition for fluid tank (30)

would be apparent to one of skill in the art, and are within the scope of the

invention.

10 The fluids heated by heating element (24) include water, but other fluids such
as glycol and its derivatives (including propylene glycol) can be used. Moreover, it
would be apparent to one of skill in the art that the invention could be used with

fluids such as air and other gases as well.

As shown in one preferred embodiment of Figure 1, the fluid in tank (30) is
15 heated by the heating element (24). In one preferred embodiment of figure 1,
thermostat (32), in conjunction with the thermostat leads (34) and control board
(16) regulates the temperature of the fluid in tank (30). Thermostat (32) may use

analog or digital controls, and may be programmable.

As shown in the preferred embodiment of Figure 1, cold fluid comes into tank
20 (30) by means of opening (26) while hot fluid is removed from tank (30) by means

of opening (28). The fluid may be moved in and out of tank (30) by any



In a preferred enbodi ment, the heating elenent is shown in Figure 2 .
Termnals (1) are connected to an extra | ow voltage power supply, causing
el enent (W 20oybemts. Cold pins (3) prevent heating of tkrertanmionabs2(1).
Support arm (5) is either a rod or a tube and supports the ceram c bushes
(6) which in turn support the element (4). The threaded boss (2) screws
into the housing, or conprises other neans of fixing available in the art
such as a flange. As an exanple, the power supply used for a Mari ne AC/ DC
50 |itr e doovenfnal rrsqanseinomrgoim pooveationn Thernvasdionaxelid aigp coraiatasesh t o
the engine cooling systemis discussed. The renote selector switch (1) for
AC and ( Xeating nb¥thods| ows the user to select whether to use shore power/
generator or alternator/ battery systens depending on availability. The
el ement previously described is installed at the base of the tank and is

connect ed t p HPrdfeffal RentstientNie Pebtifg BlethéntiSehp@nen FRasl.2. The sel ect or
automatically chooses nai n/shore power when available. Included in the

pover SUBRI6iRAS K1) sretohbBlcdtoSr ExtHd 1AW abthdePpARat SGiply NEusthgent i on from
s)%g ? % q n he af)sie L1

transi ent voltag rownouts, etc n addi t1on, f y “conpri ses
LED J ndi cat ors, ah udj al ar for fault detection. Thi xanmpl.e is but
oo it et & % BeRt i Bl &8 pient Preling BL S CeBhinalS (D RiBRRe: ' pack
is mounted well clear of any hilgeor water access anpd the tank can operate
even if ﬁm@g%ﬁ'tmrt%’%o" fl&eya'i‘%%%%‘?rtssﬁwr@%bﬁshﬁﬁ@W%F‘e’iﬂ"’i‘lot
wat er system woul d i mredi ately render

support the element (4). The threaded boss (2) screws into the housing, or

comprises other means of fixing available in the art such as a flange.

10 As an example, the power supply used for a Marine AC/DC 50 litre hot water
system with provision for heat exchange connection to the engine cooling system

is discussed.

The remote selector switch (1) for AC and (2) for DC, allows the user to select
15 whether to use shore power/ generator or alternator/ battery systems depending
on availability. The element previously described is installed at the base of the
tank and is connected to both mains power and battery via the power pack. The
selector automatically chooses main/shore power when available. Included in the
power supply pack is a printed circuit board to protect the invention from transient
20 voitages (brownouts, etc). In addition, the assembly comprises LED indicators and
audible alarms for fault detection. This example is but one of the use of extra low

voitage noninsulated elements. The power pack is mounted well clear of any bilge
8



the water |ive and woul d short out, severely injuring or killing anyone
standing in the water if not properly protected. Thus, the present

i nvent i ortWO208X30MBl e for heating a water system for doREFAWRIIMAA6RC and
commerci al uses. Donestic use includes heating water in household water
heating systens in private and public acconmodati ons. Public acconmopdati ons
include small to nedi um sized accomodati ons such as notels and canpi ng
sites. Commercial applications include use in the marine industry and in
ni ni ng sior&aten acagss andthedask £as operate eyvanifgpbijergeshwitcae gafelyto this

I nvention reduces | oad on generators. The present invention can al so be
sui t abl e issmesuSebinergingst mainsheewéened hot statessystem wouldtimmedigtetyeiendany be
easily and economcally retro-fitted using the nethods described herein.

Fur t her @& waltdrdivieart waulidnorbdgt, B&ddrelydnpirieaestkillity ahgomettandirg ihed t o
existing utilities to heat air, hot water systens, spas, pools, toasters,

hai r dr yekse wWaesISER BAV bAkieedl ncl udi ng ovens, etc. The present
i nvention eéan al_soélﬂb‘gogse%lpf%‘r 6%eati ng air, for exanple, for heating air in

clothes driers, ovens, grills and central heating. Normally these products
use "hi gh vol tages (either 240V/ AC or 120V/ AC, depending on the country)

fromthe standard electrical outlet, incluyding three phase power s ly for
ndustrial DR (tRaPreTENt NERSPRAs SUIRETeRRAINGE WRIRSRYSIEM T dAraestcs
met hod of heating a fluid ) _ ) )
public and commercial uses. Domestic use includes heating water in household
water heating systems in private and public accommodations. Public
accommodations include small to medium sized accommodations such as motels
10 and camping sites. Commercial applications include use in the marine industry

and in mining sites. In the mining sites, the heating system according to this

invention reduces load on generators.

The present invention can also be suitable for use in existing heating systems.
The existing systems may be easily and economically retro-fitted using the
15 methods described herein. Furthermore, the power supply and heating element
may be retro-fitted to existing utilities to heat air, hot water systems, spas, pools,

toasters, hairdryers, household appliances including ovens, efc.

The present invention can also be used for heating air, for example, for heating
air in clothes driers, ovens, grills and central heating. Normally these products use
20 high voltages (either 240V/AC or 120V/AC, depending on the country) from the
standard electrical outlet, including three phase power supply for industrial

application.



conprising heating an el enent at | ow voltage. |In another enbodinent, the
I nvention provides a nethod of heating a fluid conprising heating an

i nsul at eaworzoparsvdoal |y i nsul ated el ement at | ow vol t age PCTA2N00eI52
enbodi nent, the invention provides a nethod of heating water conprising
heating an elenent at | ow voltage. The water to be heated is stored in a
common hot water systemor tank, or is available instantaneously to the
consuner. The present invention allows for use of |ower voltages for the
power suppl iy, andiber émbedimgnidheimiention pyovides proethadraf hgating erfluidi ect ri cal
safety. In another enbodi nent, the invention provides a nethod of heating

fluids, seaiprang\ésting aweemeitrd bwabitage.an i nsul ated or partially
i nsul ated el enent at | ow voltage. Thus, 1nsulated includes electrical

i nsul ati on Fn%ﬂdfh@f“&hﬁéﬁlﬁﬂeﬁthﬁleeihﬁgﬁfﬁn r%%fde%aﬁ méthas ot Réfthd AaLigdes only

part e.g. one side of the el ement bel ng I nsul at ed. Anot her aspect of the
I nventio e . mat eri al
or nater:&é)@rcoﬁ%%%i@%hgﬁlaq% ?#ahtérl Iﬁmﬂﬂﬁgge%tk%rg ﬁﬁ%@g l%ggti ng the
ture in the 0|I t he 30|I rraterlal self according to
thessl nvent i BN ﬁe%’EBPB'Exe’Eb@\? NVRLQD RfioNigley @ Methad ?{)h%"\gn‘ﬁ%‘ieét ood t hat
t he enbodi nents of the invention . )
comprising heating an element at low voltage. The water to be heated is stored in
a common hot water system or tank, or is available instantaneously to the
consumer.

The present invention allows for use of lower voltages for the power supply,

10 thus increasing efficiency and providing greater electrical safety.

In another embodiment, the invention provides a method of heating fluids,
such as water, comprising heating an insulated or partially insulated element at
low voltage. Thus, insulated includes electrical insulation fully enclosing the
element. Partially insulated includes only part e.g. one side of the element being

15 insulated.

Another aspect of the invention relates to heating agricuitural products
including soil material or materials containing soil. The heating may be achieved
by heating the moisture in the soil or by heating the soil material itself, according

to the invention as described above.

20 Accordingly, it is to be understood that the embodiments of the invention
herein described are merely illustrative of the application of the principles of the

invention.
10



herein described are nerely illustrative of the application of the
principles of the invention.C ainms The clains defining the invention are as
foll ows: Wo 2homBbdwad of heating fluids conprising: a. sepmiat20m/@o%our ce of
hi gh vol tage power of at |east 100V; b. transformng said high voltage to

| ow vol tage; and c. heating an elenent with said | ow vol tage thereby
heating a fluid. 2 . The nmethod according to claim1l wherein the elenent is
uni nsul ated. 3. The nethod according to claim 1l wherein the elenent is
insulated or partially insulated. 4 Clatms net hod according to any one of
claims 1 to 3 wherein the elenment is fornmed fromnickel and chrome alloy or

ot her al | oy$he Blaifibeiefininytfiednsmtidnngetas falyweone of claim 4 wherein the
el enent conprises substantially 80% ni ckel and 20% chrome or ot her all oys.

6 . The nethod according to any one of clains 1 to 5 wherein the

temperat ure off RefRIGMedtingfRideEorhprisihg! east 4000C. 7 . The net hod
according to any one of clains 6 whereln pﬂe
a. supplying a source of high voltage power of at least 100V;

5 b. transforming said high voltage to low voltage; and
c. heating an element with said low voltage thereby heating a
fluid.

2. The method according to claim 1 wherein the element is

10 uninsulated.

3. The method according to claim 1 wherein the element is insulated or

partially insulated.

4. The method according to any one of claims 1 to 3 wherein the

element is formed from nickel and chrome alloy or other alloys.

15 5. The method according to any one of claim 4 wherein the element

comprises substantially 80% nickel and 20% chrome or other alloys.

6. The method according to any one of claims 1 to 5 wherein the

temperature of the element is raised to at least 400°C.

7. The method according to any one of claims 6 wherein the

20 temperature of the element is raised to between 400°C and 1700°C.

11



tenperature of the elenent is raised to between 4000C and 17000C. 8. The

nmet hod according to any one of claim7 wherein the tenperature of the

el enent iwoOnraigBooto bet ween 7000C and 17000C. 9. The meChad2emd00382ng to
any one of clains 8 wherein the tenperature of the elenent is raised to

bet ween 12000C and 17000C. 10. The net hod according to any one of claiml
wherein the elenent is in the formof a wire. 11. The nethod according to
claim10 wherein the dianeter of the wire is between 0.2-4nm 12. A heating
assenbly for [Beati ddeqoethest accosging dorany omei aftdlaign dGwhereiorthénsul at ed wi r ed
el ement operable at extra | ow voltage wherein the tenperature of the

el ement exceeds @04iECatuts of Tieeekwidmis extsadt b betwieenciGO°G ndWMEQEO) t he
fluid is aliquid or a gas. 14. The method according to claim 13 wherein
the liquid is water. 15. The method according to claim 13 wherein the gas

is air. 16. The heﬂﬁeﬁﬁeﬂﬁﬁﬁé’@o)‘diﬁg tBhh AheasFcMifis®wherdifth@ne of clains 1
to 15 for use in marine vessels. 17. The heating assenbly according to

claim 12 conpr ! Steipdtafif O e Blefert i HLEFI BUWRETAPE digPofocR. The

heati ng assenbly accor to C rein the 1 qui

5 10. The method according to any one of claim 1 wherein the element is

in the form of a wire.

11. The method according to claim 10 wherein the diameter of the wire

is between 0.2-4mm.

12. A heating assembly for heating hot water systems consisting of a
10 non-insulated wired element operable at extra low voltage wherein the

temperature of the element exceeds 800°C.

13. The method according to claim 1 wherein the fluid is a liquid or a

gas.
14. The method according to claim 13 wherein the liquid is water.
15 15. The method according to claim 13 wherein the gas is air.

16. The heating assembly or method according to any one of claims 1

to 15 for use in marine vessels.

17. The heating assembly according to claim 12 comprising a selection

of switches for AC and DC usage.
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propyl ene glycol. 19. A nmethod of heating water conprising: a. supplying a
source of high voltage power of at |east 100V, b. transform ng said high
vol t age twol2ow/nsaiotage; and ¢ . heating an uninsul at ed eCenanbiooois2sai d

| ow vol tage thereby heating the water. 20. The nethod according to claim 19
wherein | ow vol tage ranges from about 22V to 28V. 2 1. The nethod according
to claim 20 wherein the el enent conprises about 80% ni ckel and 20% chr one.
22. The nmethod according to claim?2 1 wherein the tenperature of the

el ement is rail8ed tBhahebtirsassiblg.according to claim 13 wherein the liquid is

propylene glycol.

19. A method of heating water comprising:

a. supplying a source of high voltage power of at least 100V;
5 b. transforming said high voltage to low voltage; and
C. heating an uninsulated element with said low voltage

thereby heating the water.

20. The method according to claim 19 wherein low voltage ranges from
10 about 22V to 28V.

21. The method according to claim 20 wherein the element comprises

about 80% nickel and 20% chrome.

15 22. The method according to claim 21 wherein the temperature of the

element is raised to at least 400°C.
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