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I FLAT CASING WATER HEATER This invention concerns a water
heating apparatus comprising a water tank and means for heating the
water. 5 The invention is meant for dbmestic water heating. Water heating
apparatus are conventionally cylindrical and therefore occupy a great
deal of space. However, there are water heaters with flat shape such as

FLAdstr fh Yol R REOSR 51612, The water heating apparatus

described here has a flat and parallelepiped 10 shape. In order to
withstand the pressure of the water contained in the apparatus, the inner

walld RVEYSEEATSIRE it WA AR PP B ParaRIS I8 g dTfsa dank and

medithfosanarmlragisianges placed perpendicular to the crenulations and at
various heights. With this apparatus, only a small quantity of water is

heatCReSEEHRE & oMMt dovsanassiisstalt Bé4Peed too far apart in order
to withsgianet e PEpparits IR DRHARNNER (ldaRdessiibrRs &flatoccupy a

water heater with vertical compartments, one compartment housing the
gredJethAEEPHKd the other the means for collecting the hot water. Due to

its strésiuter, thisrappataiug ieadsdihermelmalanceeiddhsed in document
compartments are not heated to the same tem%grature as the water

USovéftentd Beavaistidertng prstimenteseizod staiisscipeand wardielepiped

shdiRaten eatippedwidi-adasisiaaemin disnewark and:GHHAGHGRE apparatus, the
compartments, This water heater has many disadvantages such as a

inneg iSRS | GES b AR h SR el KRB artIh FERIRIYS iR iR ERRp. with

seareeyenitis shope siesiaanasing weldrapuiivaterihat candie siprrd.in
the water heater. Finally, the water heater has to be connected to the hot

and SO WAtEPRATR W Ubh &rSHA. TRaTE i oL Svate ity pissthe segnelled

waplkmiingowes kb Bedaeaespaiyin bRisriay eatiemirnds csalye all or part
of these problems by proposing water heatincg]lapparatus that consists of
2 Wl LEROL P oY HESROS A BRSSP AR A vertical compartments,

one compartment housing the resistance, and the other the means for collecting the hot
water. Due to its structure, this apparatus leads to thermal imbalance and the
compartments are not heated to the same temperature as the water movements are
limited.

Document DE 4012203 describes a water heater equipped with a resistance in
its low part and cylindrical compartments. This water heater has many disadvantages
such as a considerable loss of heat between the compartments due to their shape.
Moreover, this shape decreases the volume of water that can be stored in the water
heater. Finally, the water heater has to be connected to the hot and cold water in its
upper part. If the pipes are incorrectly positioned, plumbing work will be necessary.

This invention tends to solve all or part of these problems by proposing water
heating apparatus that consists of a water tank and heating means characterised in that
the tank has a series of separated and juxtaposed conduits which emerged in their
primary extremity inside the common water collecting part and in their secondary
extremity in a common water heating part, and that the conduits have rectangular
section and that the common water heating part is capable of receiving heating means

positioned perpendicular to the conduits,
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the tank has a series of separated and juxtaposed conduits which

emerged in their primary extremity inside the common water collecting

part and in their secondary 30 extren%ty in a common water heating part,
and that the conduits have rectangular section and that the common

water heating part is capable of receiving heating means positioned
perpEtifclyriFagaied dunaestpnipEhadivanedge iofhnld inddmion lengraroiume

of iﬁa%}'%ﬁ@@%@n%qﬁ heahadaus yRlume.ef water while being of flat

parallelepiped form. Indeed, the internal structure consists of separate and

juxtdpdeet Bentnrshatrentdrmeansbitnbnarsr iR eadchisepirg papnduits that
enEMANGHERHR FRPICIOL INEARDHAUSHiR e Wi TRSRRS WA Rﬁ%sﬂ)gﬁlfatus to

_and improves water movements, and thus the convection'that takes place
withatai! thataipprsratiie apddparaves ay densoelisTaerithenddpasdhs apavection that

takjég%@@ggghqg@@' emgrged at their secondary extremity in a common
water h

eating part. Another advantage of the apparatus according to the
inveftignhiar iselpe carigdiarento dscirimsiandondlipssThysnehéls emerged at

theiPstRDSuRF Seetan canduits,Als Wiapes this largely limits heat

loss between the conduits. Moreover, the rectangular section of the

condbiethsroitisrEngs oh ReHeRisHarRtROEE GRS langaLios imtks stcienaylar
sedich pradefingdapacsthaPesPangiearpositionate ReRURGREANRT this

relative to the conduits leads to 15 improved convection of the water

largedyolinape Deatderobebvesrdthsucoadim cMoneouifidlehtspmerds\aastipe of the
colHIRE valhohakleastAne FRMIFORRAT QYRLIARSAHAPIAGRAHRIY o INE AMtE: 5

wall around the conduits. This structure helps to increase the capacity of
pregriingdRastus to withstand the water pressure. 20 The two common parts

may e eariBRGduMthatieash PR Rluggabinarifice:i d esaive dharating «
img‘g?g]ds'convection of the water inside the water heater and thus enhances its
efficiency.

Moreover, the outer wall of at least one common part overlaps advantageously
the outer wall around the conduits. This structure helps to increase the capacity of the
apparatus to withstand the water pressure. |

The two common parts may be equipped with at least one pluggable orifice to
receive the heating means.

Another advantage of the invention is the possibility of using the apparatus in
various positions fo suit the external conditions encountered. The apparatus can be
rotated 180° or 90°.

~ Other goals and advantages will appear during the description which follows of
a preferred embodiment which is not however restrictive.

Firstly, it has to be remembered that the invention is water heating apparatus
comprising a water tank and heating means, characterised in that the tank consisting of
multiple separated and adjoining conduits whose primary extremity ends in a common
part for collecting hot water.

According {o preferred alternatives of the invention, the heating apparatus is

such that:
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Another advantage of the invention is the possibility of using the

apparatus in various positions to suit the external conditions encountered.

The apparatus can be rotated 180 of 90. 25 Other goals and advantages

will appear during the description which follows of a preferred

embodiment which is not however restrictive. Firstly, it has to be

remeniie fSEoRR th&NHIBHEo R istfater e tisgndpparerdsit onfomimepawater
heialepdank and heating means, characterised in that the tank consisting of

multiple separated and adjoining conduits whose primary extremity ends

in a cohSnfOMBOTH AT Bedtirhotahareten cedraiiRE (P pieferfegapable of
rec@l\BHRAES O OSSR dRRPEAIRE ANBARIVSIgukCh that: 3 - the

secondary extremity of the vertical conduits end in a common water

heatirtBeganduilsd@shifrsienstty Kegiiy and hot water collecting parts

are capabls ofitessiving LeslingmeansspraiinedRanendickiai{e diending
conduits, 5 - the conduits have a rectangular section, - the conduits are

trapgysiedl P eyt FESPaed one from the other and extending
transvgreally-Retwgsiitveiwallss mataasl V- OPRepieFidRs ﬁf{ﬂé@ting tenons

partition are equipped with projecting tenons for co-acting with receiving
forggracinavgBuresstridsvants apngsd epHuVedve made from rectangular

sectiofps Béﬁ@§ii9%@%§&’@fﬁ%§i@@tan§ﬂ%§@£&i&% ABNRASAlpiseesef
rectangular sections tubes separated one from the other by inter-tube
spacede. epdEsimno pas 8o CHIR ity Hot wite SeriPRsy HBgtisgpaRaied one

froWeiRy QR IURRdY-ayRmRIGal and have identical dimensions, 15 - the

two common parts for collecting hot water and heating the water have at
- the common parts for collecting hot water and for heating the water are

roughly symmetrical and have identical dimensions,

- the two common parts for collecting hot water and heating the water have at
feast one pluggable orifice that is able to receive the heating means,

- at least one of the common parts has an outer wall that overlaps the outer wall
around the conduits,

- the apparatus is entirely wrapped in an insulating material.

The drawings attached are given as examples and are not restrictive, They show
only one embodiment of the invention that will make it possible to easily understand it.
Figure 1 : Sectional view of the heating apparatus.

Figure 2 : Side view of the apparatus along section AA.

Figure 3 : Top view of the apparatus on sectibn CC.

Figure 4 : Top view of the apparatus on section DD.

Figure 5: Diagrammatic front view of the apparatus in an orientation in which the water
enters and leaves the apparatus in its lower part.

Figure 6: Diagrammatic front view of the apparatus in which water enters and leaves in
the upper part.

Figure 7 : Front sectional view of the heating apparatus according to another
embodiment.

Figure 8 : Top view of the apparatus on section AA on Figure 7.
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least one pluggable orifice that is able to receive the heating means, - at

least one of the common parts has an outer wall that overlaps the outer

wall around the conduits, - the appaf’atus is entirely wrapped in an

insulating material. 20 The drawings attached are given as examples and

are not restrictive. They show only one embodiment of the invention that
Figwan hakectigodsilsie of easitiitidendtarit oFie keating epriangis/isnpnting to

thetgglmﬁmta&pp{wrfigure 2 : Side view of the apparatus along section
AA. Figure 3 : Top view of the apparatus on section CC. 25 Figure 4 : Top

Figiesy Hi.thé apbaratdseHesbasivmbyiiyoel SitDiadgrsstheaty franriisw ad a

walDSrARPREAINS, HAR-At§Ntation in which the water enters and leaves the
apparatus in its lower part. Figure 6: Diagrammatic front view of the
apparatiisgnanpiet Waler@nisis ahadpants fdisedeipesidareosdultiydreviose

prinfafQNEaRGHAPAIEYW Of (NG RGING ABPATAIYS, BGCQLdIRGAR ARty ends in

embodiment."Figure 8 : Top view of the apparatus on section AA on
colpRjemeTtaly FgURSPaSettional view of a partition and a wall of the

heatmaﬂ@%eaug@?c&a{gm 1Qathe LMRANMEHONEIGNE TG GRd Qvater
11 and 12 : detailéd sectional views of fitting together of a'partition and a

disgharest phiee hihatiifgfap paliastiaechpledaig. apgdhstasmreon sierpbfmenarateart 3
incAMESIEBTG LGS ON AT SUROS P PIURARF LY 1IRAHR dpa-common

part 2 and whose secondary extremity ends in complementary common
part 3duavasragdnusHy dedinfare Jarrednirmastnaspenivgtsimheibest joined
sidvlegidischarge pipe; this is for collecting hot water, and the common

complementary part 3 _ . _
n another embodiment, the conduits are made of a series of rectangular sections

tubes separated from each other and with inter-section spaces.

According to yet another embodiment, conduits 5 are formed by the positioning
of partitions 10 at regular intervals, preferably extending transversally between two
walls 11.

Two walls 11 constitute the outer shell of heating apparatus 1.

According to one arrangement, partitions 11 have projecting tenons 13 along
their periphery. Advantageously, only the two opposite sides co-acting with wall 11
are equipped with projecting tenons 13.

Projecting tenons 13 are designed to cooperate with receiving slots 12 aligned
on walls 11,

Once projecting tenons 13 insert into receiving slot 12, a weld 14 is executed
along the surface of receiving slot 12.

The advantage of this embodiment of conduits 5 is the speed of assembly and
low cost since welds 14 are not executed over the entire length of partition 10 but only
at the tenons 13 and slots 12.

Advantageously, common part 2 and complimentary common part 3 are roughly
symmetrical and identical in dimensions and both include at least one pluggable orifice
(not shown) for receiving heating means 4.

Heating means 4 are preferably oriented in a direction that is perpendicular to
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10 includes heating means 4, and is therefore the common water heating
part. Advantageously, conduits 5 are formed from rectangular sections
tubes joined side by side. In anothersembodiment, the conduits are made
of a series of rectangular sections tubes separated from each other and
with inter-section spaces. 15 According to yet another embodiment,

the oD af&BAYEL by the positioning of partitions 10 at regular

interyglsnRiRieraRlYexiaRaing FansversallyeRtweeRano 1 WalSder TWR of at
walls 1.1 constitute the outer shell of heating apparatus 1. Accordlggﬂktio

leagifng ;A HESHEMOP AATHOA ST AR 16 Qe A SuT1e Bibing condES-
periphery-Adyantaasaualnya VA APRASHERICES FarPetingMith Makial

11 are equipped with projecting tenons 13. Projecting tenons 13 are

- to dresrgne dhecheblsaratd A PEaEIAd slots 12 aligned on walls 11. Once

projeghingderRonsh3 insaibintgifRCeving sifhdnRivealdd Aipexsewiad wai
25 along the surface of receiv?rifﬁslot 12. Theéggvarﬁage c#%is e

accomiRH M EsPET condRms iR thihehiseli Frthssborish b thedragth efgparatus
1, YRldRalAok %hgxﬁ?ié@%(%}{@'hﬂ?%f&i@iiﬁﬂﬂ% of pastitionilQ Rutionly sat
n

the tenons 13 and slots 12. Advantageously, common part 2 and

comPIYEHEERPEOMARITEAI 3 1 SFORERTY ™0 YRR ideAurgferred
embodimensignmansd hatheipchida atirast00e pB1agablerificewdot shown)

for receiving heating means 4. Heating means 4 are preferably oriented in

a dirbSiBRARSPVS Be ittt 1535 F'HHRriRsaBh Of BaMHHARSS i dhe angle

opFRIRNGE HhedRsistaneate watenhpiessure of apparatus 1, the outer wall of
at least one of the commoné?arts 2 or 3 overlaps the outer wall )
Surréiﬁ’dk?‘@yeé’ﬁaﬁﬂ% means 4 are advantageously positioned on the same side as

the cold water feed pipe.

In a preferred embodiment, all pipes 6, 7 and 8 are positioned on the same side

of the apparatus.

Example of apparatus operation according to figure 5;

The cold water feeds onto apparatus 1 in the complementary common part 3
through short pipe 6. The water is heated by heating means 4 positioned in the
complementary common part 3 for water heating. The hotter the water becomes, the
more it will rise through conduits 5 towards common part 2 for collecting hot water.
Hot water is collected by long pipe 7, the opening of which is positioned in common
part 2 for collecting hot water.

Example of apparatus | operation accordine to figure 6;

The apparatus can be used with this orientation if the water pipes enter via the
top of apparatus 1. Cold water reaches apparatus 1 in common part 2 via long pipe 7.
Water is heated by heating means 4 positioned in common part 2 for water heating,
The hotter the water the more it will rise through conduits 5 towards the
complementary common part 3 used to collect hot water. Hot water is collected by
short pipe 6 whose opening is positioned in common part 2 for collecting hot water.

According to another method of operation (not shown), apparatus 1 can be

placed horizontally. Surprisingly, it has been observed that the horizontal orientation



In a preferred embodiment, apparatus 1 is surrounded by an insulating
material 5 to decrease the heat losses from apparatus 1. Apparatus 1 has
a short pipe 6, advantageously feed Eipe of cold water according to figure
5, a long pipe 7 that is slightly shorter than the length of apparatus 1,
advantageously long pipe 7 is the hot water discharge pipe according to

of thyuremsiunta\piavagBosIetsarinis af ithe guiigicel Rt HGNFERAHBS SO

thatb8oRERiRFed mithe mbodiment; apparatus 1 is equipped with means 9 for
fastening to a wall. "Advantageously, apparatus 1 has heating means 4
positibfdeninhaiebsfiEceBpesie thaBPENRGtETthe hot water pipe.
Similarly, heating means 4 are advantageously positioned on the same
side as the cold water feed pipe. 15 In a preferred embodiment, all pipes
6, 7 and 8 are positioned on the same side of the apparatus. Example of
apparatus operation according to figure 5: The cold water feeds onto
apparatus 1 in the complementary common part 3 through short pipe 6.
The water is heated by heating means 4 positioned in the 20
complementary common part 3 for water heating. The hotter the water
becomes, the more it will rise through conduits 5 towards common part 2
for collecting hot water. Hot water is collected by long pipe 7, the opening
of which is positioned in common part 2 for collecting hot water. Example
of apparatus 1 operation according to figure 6: 25 The apparatus can be
used with this orientation if the water pipes enter via the top of apparatus
1. Cold water reaches apparatus 1 in common part 2 via long pipe 7.
Water is heated by heating means 4 positioned in common part 2 for
water heating. The hotter the water the more it will rise through conduits 5
towards the complementary common part 3 used to collect hot water. Hot
water is collected by 30 short pipe 6 whose opening is positioned in
common part 2 for collecting hot water.
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According to another method of operation (not shown), apparatus 1 can
be placed horizontally. Surprisingly, it has been observed that the
horizontal orientation 6 of the conduifs prevents the deterioration of the
water circulation in the apparatus so that convection remains just as
effective. The tank can be of rectangular or square section. 7

ES I.Apparatus 2.Common part 5 3. Complementary
common part 4. Heating means 5. Conduits 6. Short pipe 7. Long pipe
1.0 8. Draining means 9. Means for fixing to a wall 10. Partition 11. Wall
12. REYBNHI§Slot 15 13. Projecting tenons 14. Weld 8 CLAIMS 1.
Apparatigdbifgrfieating water comprising a water tank and heating
means _(4), the tank consisting of multiple separated and adjoining
condu LB FRGEERYIRANSNIdFEmity ends in a common part for
collecting.habwatenand secondary extremity ends

5. Conduits

6. Short pipe

7. Long pipe

8. Draining means

9. Means for fixing to a wall
10. Partition

11. Wall

12. Receiving slot

I3. Projecting tenons

14. Weld
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in a common part for heating the water characterised in that conduits (5)

have a rectangular section and the common part for heating the water is

capable of receiving heating means (ﬁ) arranged perpendicular to the

conduits (5). 10 2. Apparatus (I) according to claim 1 in which the

conduits (5) are made from rectangular section tubing joined side by side.
CLaINBparatus (1.) according to claim 1 in which conduits (5) are formed of

a series of rectangular section tubes separated one from the other by

inter-tube spaces. 4. Apparatus (1) according to claim 1 in which conduits

(5) dreffomrethsroh faslsatitonater Coopatedapartisndeaktendibepting means
()RRl REMURR A AL CHY P PRI D CRR A AR Elqilinary

4 in which partitions (10) are equipped at their periphery with at least two
extpppidsitadides somoEchag feneriicaiacdret ametgndospendasymgremity ends

in 426RIMIBY plRls R AeEenHb G Wl R SiARBARIYS (1) according to any

one of claims 1 to 5 in which common parts 20 (2) (3) for collecting hot
watéPafe i atidy Vaterestenglghipdimmedits aneimavepadefitichgating the

W&f@f‘l?@%ﬁ: bt %@Wﬁ%’ﬁe@t}rﬁcﬁ%ﬁq@ 945%%%9%%&%@0@11@ conduits

which at least one of common parts (2) (3) has an outer wall that overlaps
(5)the outer wall around conduits (5). 8. Apparatus (1) according to any one

of claims duttuds oy iEB e WO SOMMAn RANRL LA fAr GO lecthdibaton

water and heating the water have at least one pluggable orifice that is
rec%@@&r@t@é‘iﬂ)ﬂﬂ@‘%@h@@ﬁﬁglﬁﬁe@hﬁd& Apparatus (1) according to any
one of {16, ARAKE GRIBSIAWHIEN ARRATPHS WihL1S EHIEY e5FaReR YcNor o
insulating material.”10. Apparatus (1) according to any one of the above
serigaivh ipCRRRHANECHOBD S 2 alod varsfipan the other by inter-tube spaces.

4. Apparatus (1) according to claim 1 in which conduits (5) are formed from
partitions (10) spaced apart and extending transversally between two walls (11).

5. Apparatus (1) according to claim 4 in which partitions (10) are equipped at
their periphery with at least two opposite sides of projecting tenons that are able to
cooperate with receiving slots placed on the walls (11).

6. Apparatus (1) according to any one of claims 1 to 5 in which common parts
(2) (3) for collecting hot water and heating water are roughly symmetrical and have
identical dimensions.

7. Apparatus (1) according to any one of claims 1 to 6 in which at least one of
common parts (2) (3) has an outer wall that overlaps the outer wall around conduits (5).

8. Apparatus (1) according to any one of claims 1 to 7 in which the two
common parts (2} (3) for collecting hot water and heating the water have at least one
pluggable orifice that is able to receiving the heating means.

9. Apparatus (1) according to any one of the above claims in which apparatus
(1) is entirely enclosed by an insulating material.

10. Apparatus (1) according to any one of the above claim in which the

apparatus 1s reversible.



