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(54) A water heating device

(57)  Aheating device, comprising: a heating contain-
er (10, 12); an inlet (40, 72), through which water to be
heated enters the heating container (10, 12), the inlet
being disposed at a low portion of the container (10,12);
a first outlet (62, 74), through which water heated within
the heating container (10,12) exits thereof, the first outlet
drawing water from a high portion of the container (10,
12); and a second outlet (44, 22) for drawing water from
alower portion of the container (10, 12), the second outlet
being openable for releasing therethrough water includ-
ing accumulated scale, wherein the second outlet (44) is
disposed on a flange (68) being separable from the con-
tainer (10,12) and including a heating element (46),
thereby installation of the second outlet (44,22) to an ex-
isting heating container (10, 12) requires only replacing
a flange (68) thereof.
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Description

Field of the Invention

[0001] The presentinvention relates to the field of wa-
ter boilers and solar collectors. More particularly, the in-
vention relates to a method and apparatus for discarding
scale from these devices.

Background of the Invention

[0002] One of the periodic maintenances of water boil-
ers includes disassembling the flange thereof, including
the heater, for discarding scale.

[0003] However, scale attaches to the metal elements
when not discarded immediately.

[0004] Israeli Patent No. 78015, Chinese patent No.
98245547, and Japanese patent No. JP2003088471 dis-
close mechanisms for discarding scale. However, none
of these mechanisms allow discarding the scale from an
existing boiler.

[0005] All the methods described above have not yet
provided satisfactory solutions to the problem of accu-
mulated scale.

[0006] Itis an object of the presentinvention to provide
a method and apparatus for discarding scale from water
boilers and from solar collectors.

[0007] Itis an object of the presentinvention to provide
a solution to the above-mentioned and other problems
of the prior art.

[0008] Other objects and advantages of the invention
will become apparent as the description proceeds.

Summary of the Invention

[0009] In the figures and/or description herein, the fol-
lowing reference numerals have been mentioned:

- numeral 10 denotes a water boiler according to one
embodiment of the present invention;

- numeral 12 denotes a solar collector according to
one embodiment of the present invention;

- numerals 14 and 16 denotes water pipes;

- numeral 18 denotes a processor or a timer;

- numeral 22 denotes an outlet or a faucet of a solar
collector;

- numeral 24 denotes a pipe for releasing scale out of
a solar collector;

- numeral 34 denotes wired communication to a faucet
of the boiler;

- numeral 30 denotes a faucet for opening an outlet
for discarding scale;

- numeral 32 denotes a pipe;

- numeral 28 denotes wired communication to a faucet
of the solar collector;

- numeral 36 denotes a water outlet;

- numeral 38 denotes an outlet of a boiler for supplying
cold water to a solar collector;
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- numeral 40 denotes a water inlet;

- numeral 42 denotes a cover;

- numeral 44 denotes a water outlet;

- numeral 46 denotes a heating element;

- numeral 48 denotes a heat-accelerating sleeve;

- numeral 50 denotes a thermostat;

- numeral 54 denotes an aperture of a heating accel-
erator sleeve;

- numeral 56 denotes the interior shell of a boiler;

- numeral 58 denotes the exterior shell of a boiler;

- numeral 60 denotes an inlet of a boiler for receiving
boiler water from a solar collector;

- numeral 62 denotes an inlet;

- numeral 64 denotes an outlet;

- numeral 66 denotes heat isolation of a boiler;

- numeral 68 denotes aflange of the boiler, for allowing
disassembling the heating element;

- numeral 70 denotes a pipe;

- numeral 72 denotes an inlet of the inlet piping of the
solar collector;

- numeral 74 denotes an outlet of the inlet piping of
the solar collector; and

- numeral 80 denotes a vertical pipe within the boiler.

[0010] In one aspect, the present invention is directed
to a heating device, comprising:

- a heating container (10, 12);

- aninlet (40, 72), through which water to be heated
enters the heating container (10, 12), the inlet being
disposed at a low portion of the container (10,12);

- a first outlet (62, 74), through which water heated
within the heating container (10,12) exits thereof, the
first outlet drawing water from a high portion of the
container (10, 12); and

- a second outlet (44, 22) for drawing water from a
lower portion of the container (10, 12), the second
outlet being openable for releasing therethrough wa-
ter including accumulated scale,

wherein the second outlet (44) is disposed on a flange
(68) being separable from the container (10,12) and in-
cluding a heating element (46),

thereby installation of the second outlet (44,22) to an ex-
isting heating container (10, 12) requires only replacing
a flange (68) thereof.

[0011] The water heating device may further comprise:

- afaucet (30, 22) for opening and closing the second
outlet (44, 22).

[0012] The water heating device (10, 12) may further
comprise

- a controller (18) for automatically controlling the
opening and closing of the faucet (30, 22), to discard
scale with an insignificant waste of water.
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[0013] The water container (10, 12) may comprises a
water boiler (10).

[0014] The container (10, 12) may comprise internal
piping of a solar collector (12).

[0015] The waterheating device may further comprise:

- apipe (70) extending from a volume of a heat accel-
erating sleeve (48),
and the second outlet (44) may be disposed outside
the sleeve (48), and

the pipe (70) preferably extends to the second outlet (44),
thereby the pipe (70) draws scale from the volume of the
heataccelerating sleeve (48) outside to the second outlet
(44).

[0016] The diameter of the second outlet (44, 22) pref-
erably is greater than 1/2 inch, since a smaller diameter
typically gets blocked by scale. For other applications
rather than scale removal, such a great diameter may be
found for great rates of water flow, which is not the current
case of the second outlet.

[0017] In another aspect, the present invention is di-
rected to a heating method comprising the steps of:

- providing a heating container (10, 12);

- providing a first outlet (62, 74), through which water
heated within the heating container (10,12) exits
thereof, the first outlet being disposed at a high por-
tion of the container (10, 12);

- providinga second outlet (44, 22) disposed atalower
portion of the container (10, 12), the second outlet
(44) disposed on a flange (68) being separable from
the container (10,12) and including a heating ele-
ment (46); and;

- opening the second outlet (44, 22) from time to time
for releasing therethrough water including accumu-
lated scale,

thereby enabling discarding scale when accumulated in
the container (10, 12).

[0018] Thereference numbershave been usedto point
out elements in the embodiments described and illustrat-
ed herein, in order to facilitate the understanding of the
invention. They are meant to be merely illustrative, and
not limiting. Also, the foregoing embodiments of the in-
vention have been described and illustrated in conjunc-
tion with systems and methods thereof, which are meant
to be merely illustrative, and not limiting.

Brief Description of the Drawings

[0019] Embodiments and features of the present in-
vention are described herein in conjunction with the fol-
lowing drawings:

Fig. 1 is a cross-sectional view of a water boiler ac-
cording to one embodiment of the present invention.
Fig. 2 depicts a flange including the scale outlet of
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Fig. 1.

Fig. 3 is a cross-sectional view of a water boiler ac-
cording to another embodiment of the present inven-
tion.

Fig. 4 is a cross-sectional view of a water boiler ac-
cording to another embodiment of the presentinven-
tion.

Fig. 5 depicts the water boiler of Figs. 1 to 3 from the
bottom.

Fig. 6 depicts scale discarding in a solar collector.

[0020] It should be understood that the drawings are
not necessarily drawn to scale.

Detailed Description of Preferred Embodiments

[0021] The present invention will be understood from
the following detailed description of preferred embodi-
ments, which are meant to be descriptive and not limiting.
For the sake of brevity, some well-known features, meth-
ods, systems, procedures, components, circuits, and so
on, are not described in detail.

[0022] Fig. 1is across-sectional view of a water boiler,
according to one embodiment of the present invention.
[0023] Like prior art water boilers, the water boiler 10
of Fig. 1, being a container, includes a cold water inlet
40 and a warm water outlet 36, both at the bottom of
boiler 10. Water is heated either by a heating element 46
entering through apertures 54 into a heat-accelerating
sleeve 48 and rising to the top outlet 64 thereof, or by a
solar collector supplying the water to inlet 60 at the top
of boiler 10. The heated water thus is concentrated at
the top of boiler 10, and flows from an inlet 62 of a vertical
pipe 80 to warm water outlet 36.

[0024] Unlike prior art water boilers, water boiler 10 of
Fig. 1 includes an outlet 44 at the bottom thereof for re-
leasing scale therethrough.

[0025] Outlet 44 when opened releases relatively un-
warmed water, and thus is not suitable for supplying the
heated water. Thus, outlet 44 is opened only for short
periods from time to time, for flowing limited amounts of
water, for releasing scale concentrated there, before at-
taching the metal elements, without wasting significant
amounts of water.

[0026] Outlet44 preferablyis disposed close to the bot-
tom of the heating element 46, which typically produces
scale.

[0027] Fig. 2 depicts a flange including the scale outlet
of Fig. 1.
[0028] Installation of outlet 44 to an existing boiler ac-

cording to this embodiment requires only replacing the
flange 68 including the heating element 46 and the ther-
mostat 50.

[0029] Fig. 3 is a cross-sectional view of a water boiler
according to another embodiment of the present inven-
tion.

[0030] According to another embodiment, outlet 44 is
disposed elsewhere at the bottom of boiler 10. This em-
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bodimentis suited especially for solar heating, where the
heating element is less active.

[0031] Fig. 4 is a cross-sectional view of a water boiler
according to another embodiment of the present inven-
tion.

[0032] According to another embodiment, a pipe 70
may draw the scale from the bottom of the heating ele-
ment 46 towards outlet 44. Pipe 70 may extend through
apertures 54.

[0033] Fig. 5 depicts the water boiler of Figs. 1 to 3
from the bottom.

[0034] Scale outlet 44 is opened by a faucet 30 tem-
porally, for short periods, from time to time. Water and
scale are released to a pipe 32 upon opening faucet 30,
due to the network water pressure within boiler 10.
[0035] Faucet 30 may be an electric faucet, controlled
manually or by a controller 18, which may be a timer, or
a processor, via wired communication 34 or wireless
communication.

[0036] Fig. 6 depicts scale discarding in a solar collec-
tor.
[0037] Fig. 6 depicts cold water exiting outlet 38 of boil-

er 10 and entering, via a pipe 14, aninlet 72 of an internal
piping (not shown) of a solar collector 12 at the bottom
thereof. The internal piping of solar collector 12, in which
water flows, may be regarded as a water container.
[0038] Water heated by the sun exits via an outlet 74
ofthe internal piping of solar collector 12 at the top thereof
enter, via a pipe 16, into inlet 60 of boiler 10 at the top
thereof.

[0039] A faucet 22, being another outlet of the piping
of solar collector 12 at the bottom thereof, opens tempo-
rally for short periods from time to time, for releasing wa-
ter and discarding mixed scale, which naturally sinks to
the bottom of the internal piping of collector 12.

[0040] Faucet 22 may constitute a manual faucet, or
an electric faucet, controlled manually or by a timer, or
by processor 18 via wired communication 28, or wireless
communication.

[0041] The foregoing description and illustrations of
the embodiments of the invention has been presented
for the purposes of illustration. It is not intended to be
exhaustive or to limit the invention to the above descrip-
tion in any form.

[0042] Anytermthathas been defined above and used
in the claims, should to be interpreted according to this
definition.

[0043] The reference numbers in the claims are not a
part of the claims, but rather used for facilitating the read-
ing thereof. These reference numbers should not be in-
terpreted as limiting the claims in any form.

Claims
1. A heating device comprising:

- a heating container (10, 12);
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- an inlet (40, 72), through which water to be
heated enters said heating container (10, 12),
said inlet being disposed at a low portion of said
container (10,12);

- afirstoutlet (62, 74), through which water heat-
ed within said heating container (10,12) exits
thereof, said first outlet drawing water from a
high portion of said container (10, 12); and

- a second outlet (44, 22) for drawing water from
a lower portion of said container (10, 12), said
second outlet being openable for releasing
therethrough water including accumulated
scale,

wherein said second outlet (44) is disposed on a
flange (68) being separable from said container
(10,12) and including a heating element (46),
thereby installation of said second outlet (44,22) to
an existing heating container (10, 12) requires only
replacing a flange (68) thereof.

A water heating device according to claim 1, further
comprising:

- a faucet (30, 22) for opening and closing said
second outlet (44, 22).

A water heating device (10, 12) according to claim
2, further comprising

- a controller (18) for automatically controlling
said opening and closing of said faucet (30, 22),
to discard scale with an insignificant waste of
water.

A water heating device according to claim 1, wherein
said water container (10, 12) comprises a water boil-
er (10).

A water heating device according to claim 1, wherein
said container (10, 12) comprises internal piping of
a solar collector (12).

A water heating device according to claim 4, further
comprising:

- a pipe (70) extending from a volume of a heat
accelerating sleeve (48),

and wherein said second outlet (44) is disposed out-
side said sleeve (48), and
wherein said pipe (70) extends to said second outlet
(44), thereby said pipe (70) draws scale from said
volume of said heat accelerating sleeve (48) outside
to said second outlet (44).

A heating device according to claim 1, wherein the
diameter of said second outlet (44, 22) is greater



than 1/2 inch.

8. A heating method comprising the steps of:

EP 2 735 811 A1

- providing a heating container (10, 12);

- providing a first outlet (62, 74), through which
water heated within said heating container
(10,12) exits thereof, said first outlet being dis-
posed at a high portion of said container (10, 12);
- providing a second outlet (44, 22) disposed at
a lower portion of said container (10, 12), said
second outlet (44) disposed on a flange (68) be-
ing separable from said container (10,12) and
including a heating element (46); and;

- opening said second outlet (44, 22) from time
to time for releasing therethrough water includ-
ing accumulated scale,

thereby enabling discarding scale when accumulat-
ed in said container (10, 12).
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-5, 7, 8

Claims 1 to 5, 7 and 8 are directed to a water heating
device comprising:

- a heating container (10),

- an inlet (40),

- a first outlet (62) drawing water from the upper part of
the tank,

- a second outlet (44) from the lower part for drawing
water, wherein said second outlet (44) is disposed on a
flange (68) being separable from said container (10) and
including a heating element (46),

- thereby installation of said second outlet (44) to an
existing heating container (10) requires only replace the
flange (68)

2. claim: 6

Claim 6 is directed to a water heating device in which the
second outlet (44) is disposed outside said sleeve, i.e.
outside the flange (see figure 4).
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