1 FLAT CASI NG WATER HEATER This invention
concerns a water heating apparatus conprising a water
tank and neans for heating the water. The invention
is nmeant for donmestic water heating. Wat er
"heating apparatus are conventionally cylindrical and
therefore occupy a great deal of space.
However, there are water hepters with flat shape such
as described in docunent US 4551612. The water
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Anot her advantage of the apparatus according to
enbodi nents of the invention is the rectangular
section of the conduits. Thus, the rectangul ar
section conduits are juxtaposed and this may |argely
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Firstly, it has to be remembered that embodiments of the invention provide a
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 to preferred embodiments of the invention, the heating apparatus is

such that:
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- the conduits are nmade of a series of rectangul ar
sections tubes separated one fromthe other by

i nter-tube spaces, - the common parts for

col l ecting hot water and for3 heat | ng the water are
roughly symmetrical and have identical dinensions,

15- the two common parts for collecting hot water and
heat i nthet deeondatyeextivmity off theeasicabrendoituigodfrt @ @minfdnceater
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- the two common parts for collecting hot water and heating the water have at
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 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.

Figare 5: Diagrammatic front view of the apparatuis 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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4 Figure 9 : Sectional view of a partition and a wal
of the heating apparatus according to the enbodi nent
on Figure 7. Figures 10, 11 and 12 : detail ed
sectional views of fitting tbgether of a partition
and a wall of the heating apparatus. 5Heati ng
apparatus 1 consists of separate and side-by-side
eipgneifl  Seobonahase of k ipamitiyn axd 4 el by the AetRing BpEarAAREding to
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According to yet another embodiment, conduits 5 are formed by the positioning
of partitions 10 at fegular 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 {1
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 as'sembly 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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Projecting tenons 13 are designed to cooperate wth
receiving slots 12 aligned on walls 11. Once
projecting tenons 13 insert into receiving slot 12, a
weld 14 is executed 25al ong X he surface of receiving
slot 12. The advantage of this enbodi nent of

conduits 5 is the speed of assenbly and | ow cost
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. f ... advant ageously | ong pipe 7
%%S?hﬂﬂgggn%ﬁﬁgggg%ggﬁggég&pipe according to figure
5

Similarly, heating 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.

Fxample 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 1 operation according 1o 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 I can be

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



Advant ageousl y, apparatus 1 is equi pped with draining
means 8. In a preferred 10 enbodi nent, apparatus 1 is
equi pped with neans 9 for fastening to a wall.

Advant ageousl y, apparatus l6has heating neans 4
positioned in the angle opposite the opening of the
hot - wat er pi pe. Simlarly, healing neans 4 are
oARAHLAGROMST1PAS IdbRR8HoP B R GRS BrcialSn 85 1HeNPparatus so
cold water” feed pipe. 15In a preferred enbodi nen

tht porpiogiéon rgmaips pwias@tiagtveposi ti oned on the sane side
of t S tus operation
accor ?%%Et%%ﬁﬁuogﬁ?ce : & éﬁhﬁ%ﬁg&%}gl d water feeds
onto apparatus 1 in the conplenentary conmon part 3

t hrough short pipe 6. The water is heated by heating
nmeans 4 positioned in the 20 conpl enentary conmon
part 3 for water heating. The hotter the water
beconmes, the nore it will rise through conduits 5
towards comon part 2 for collecting hot water. Hot
water is collected by |Iong pipe 7, the opening of
which.is positioned in cormon part 2 for collecting
hot water. Exanple of apparatus 1 operation according

to figure 6: 25The apparatus can be used with this
orientation if the water pipes enter via the top of
apparatus 1. Cold water reaches apparatus 1 in conmon
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 nore it will rise

t hrough conduits 5 towards the conpl enmentary conmon
part 3 used to collect hot water. Hot water is
col |l ected by 30short pipe 6 whose opening is
positioned in comon part 2 for collecting hot water.
According to another nethod of operation (not shown),
apparatus 1 can be placed horizontally. Surprisingly,
it has been observed that the horizontal orientation
6
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of the conduits prevents the deterioration of the
water circulation in the apparatus so that convection
remai ns just as effective. The tank can be of
rectangul ar or square sectioh. REFERENCES

1. Apparatus 2. Common part 53. Conpl enentary conmmon
part 4. Heating neans 5. Conduits 6. Short pipe 7.

REFFRMNEEI08. Drai ni ng nmeans 9. Means for
fixing to a wall 10. Partition 11. Wall 12.
Recei vi ng sl ot

1.Apparatus

2.Common part

3. Complementary common part
4. Heating means

5. Conduits

6. Short pipe

7. Long pipe

8. Draining means

9. Means for fixing to a wall
19. Partition

11. Wall

12. Recetving slot

13. Projecting tenons

14. Weld



1513. Projecting tenons 14. Wld 8 CLAI M 1.
Apparatus for heating water conprising a water tank
and heating neans, the tank consisting of nultiple
separated and adj oi ni ng conduits whose primary
extremty ends in a common part for collecting hot
wat er and secondary extremty ends in a comon part
for heating the water charagterised in that
condui ts have a rectangul ar section and the comon
CIpmiMiSfor heating the water is capable of receiving
heati ng nmeans arranged perpendicular to the conduits.
2. Apparatus according to claiml1 in which the
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7. Apparatus according to any bne of claims 1 to 6 in which at least one of
common parts has an outer wall that overlaps the outer wall around conduits.

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

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

10. Apparatus according to any one of the above claim in which the apparatus is

reversible.



