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(54) ELECTRIC WATER HEATER

(57)  An electric water heater (100, 200) for a
closed-loop heating water system comprising of a water
tank connected to a flange, at least one heating element
(3) extending from a flange into the water tank and a
concentric wall (5) arranged in the water tank, the water
tank being connected to the cold water inlet (1) and hot
water outlet (2), characterized in that the cover (4) of the
water tank consists of a cylindrical part, which is attached
to the flange in its upper section, and of a conical part,
which is connected to the cylindrical part of the cover (4)
of the water tank in its lower section, the shape of the
concentric wall (5) corresponds to the cylindrical part of
the water tank cover (4) and is located inside the water
tank so that an outer circulation channel is defined be-
tween the water tank cover (4) and the concentric wall
(5). The electric water heater integrates the function of a
solid particles separator.
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Description
FIELD OF THE INVENTION

[0001] Theinvention concerns an electric water heater
connected to a closed-loop heating water system.

TECHNICAL BACKGROUND

[0002] Electric water heaters in the known state of art
are equipped with a watertight water tank made of metal
or durable plastic, usually in the shape of a cylinder, in-
side which at least one heating element, for example in
the form of a spiral or rod, and heated water of a certain
volume are arranged. The electric water heater can also
include heating regulation or control, the control circuits
being connected to the safety elements of the electric
heater, in particular to temperature sensors of various
constructions and similar devices.

[0003] The tank of an electric water heater is generally
connected simultaneously to the supply of cold water, to
the discharge of hot water and to the electric power sup-
ply. The cold water supplied to the inlet of the electric
water heater is heated to the desired temperature by
means of heating elements and, if necessary, is dis-
charged via the outlet of the heater.

[0004] Such anelectric heateris usually part of heating
system with closed-loop heating water. It can be used as
a backup water heater in heating systems based on heat
pumps.

[0005] A problem with closed-loop water heating sys-
tems, which requires attention and solution, is the con-
tamination of the heating water with solid particles. The
most common sources of impurities in the circulating fluid
are corrosion from pipelines and radiators and limescale.
[0006] Therefore, closed-loop heating water heating
systems are equipped with a filter device to catch solid
impurities, non-magnetic or magnetic in nature, which
could cause, for example, damage to the circulation
pump. During regular maintenance, the filter unit is
cleaned or flushed. Filter devices used so far are used
as separate components and are placed in the water cir-
cuit of the heating system, most often near the water inlet
to the circulation pump. Filtration devices used to catch
solid non-magnetic and magnetic impurities include var-
ious separators and/or filter inserts.

[0007] Further solutions in the current state of art are
cyclone and hydrocyclone filters, which are increasingly
common in the industry due to relatively low production
costs and the ability to separate the different phases from
each other in phase mixtures. In general, cyclones in-
clude an inlet that causes fluid to enter the cyclone in a
tangential flow, a conical element, a vortex region where
the fluid flows in a helical path, and an exit for solids at
the bottom of the cyclone.

[0008] A device for separating both non-magnetic and
magnetic solid particles from water circulating in a
closed-loop central heating system is disclosed in the
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publication EP2271432 B1. This device based on the
principle of a cyclone filter includes a cover, which is ar-
ranged so that the particles entrained in the water are
separated by vortex separation when the water flows
downwards; the device further includes a sleeve located
inside the cover such that an outer circulatory channel is
defined between the cover and the sleeve. This device
further includes a magnet located inside the cover of the
device, through which water from the central heating
flows. As water moves around the magnet, the magnet
collects magnetic particles entrained in the water.
[0009] A specific disadvantage of an electric water
heater is that the scale is formed to a large extent on the
heating elements in the tank of the electric heater and
forms a continuous layer on them. Its sudden peeling off
and flow into the heating water circuit in the system can
cause serious system failures.

[0010] A suitable solution would be to filter out solid
impurities directly in the tank of the electric heater, thus
improving the functionality of the system.

[0011] At the same time, it would be possible to in-
crease the amount of trapped impurities, as they would
be trapped directly at the point of origin. Atthe same time,
magnetic impurities generated at various points in the
system would be captured.

[0012] No known electric water heater connected to a
closed-loop heating water system uses its own volume
to capture and remove solid impurities from the closed
heating water circuit, all known connections trap solid
impurities using filters and separators located outside the
heated water tank.

[0013] This drawback is eliminated by the presented
invention.

SUMMARY OF THE INVENTION

[0014] The electric water heater according to the pre-
sented invention is arranged to consist of a water tank,
the outer cover of which has a shape of a cylinder termi-
nated at the bottom by a cone, and a concentric wall
inside the tank, the shape of which corresponds to the
cylindrical part of the tank cover. By means of the con-
centricwall, two separate circulation channels are formed
inside the tank - an outer circulation channel and an inner
circulation channel.

[0015] Heating elements are arranged in the inner cir-
culation channel. This arrangement helps to change the
direction and speed of the water flow when moving
through one circulation channel from top to bottom and
the other circulation channel from bottom to top.

[0016] The upper section of the tank cover has a larger
cross-sectional area than the lower section of the tank
cover. The upper section of the tank cover is substantially
cylindrical and the lower section of the cover is substan-
tially conical.

[0017] Inthe lower section of the tank cover, the water
flow slows down, so that entrained particles can fall out
of the water flow more easily, and the conical area, to
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which the drain valve can be connected, allows to capture
of both magnetic and non-magnetic solid particles.
[0018] The electric water heater according to the de-
scribed invention, equipped with a concentric wall inside
its tank, thus integrates the function of a solid impurities
separator.

[0019] One advantageous arrangement comprises at
least one magnet (magnetic separator) arranged inside
the tank of the electric water heater for separating mag-
netic solid impurities.

[0020] Anotheradvantageousarrangementcomprises
a special deflector near the inlet, by means of which cold
water is mixed much more slowly in the lower part of the
heater, thus maintaining the temperature of the already
heated water.

[0021] Inanother advantageous arrangement, the inlet
and the outlet are located near the upper section of the
tank cover, in particular in order to maximize the surface
areas with which the downward and upward flows can
come into contact.

[0022] Although no cyclone flow is formed in the tank
space, asitisin acyclonefilter, the changein the direction
of flow of water and the solid impurities contained in it is
affected by impacting on obstacles such as heating coils
and the concentric wall and this allows solid impurities
to be separated from the water stream and settled in the
area with the lowest flow rate.

[0023] Itis assumed that the electric water heater is a
part of a closed-loop heating water system and other de-
vices are connected in this system (for example heating
controller and control, circulation pump, valves, plate
heat exchanger, etc.), which are known to experts in the
current state of art and need not be described.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Theinvention is described with reference to, but
not limited to, the following figures:

Fig. 1 shows a cross section of the electric water
heater and the water flow direction in the electric
water heater according to the presented invention.

Fig. 2 shows a cross section of the electric water
heater in the case of the water inlet oriented from
above, through a flange.

Fig. 3 shows a cross section of the electric water
heater in the case of the water inlet oriented from
the side, near the upper section of the cover

EXAMPLE OF EMBODIMENT

Example 1:

[0025] Fig. 1 schematically shows the electric water

heater according to the presented invention with the ar-
rows indicating the water flow direction inside the electric
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heater.

[0026] The cold water inlet 1 and the hot water outlet
2 are arranged in the tank of the electric water heater so
that the water flowing through the electric heater flows
from the cold water inlet 1 to the hot water outlet 2.
[0027] The cover 4 of the electric water heater tank
consists of a cylindrical part, which is attached to the
flange in its upper section, and of a conical part, which
connects to the cylindrical part of the cover 4 of the tank
inits lower section. The heating elements 3 protrude from
the flange into the tank, and a connection for the cold
water inlet 1 is also located in the flange.

[0028] The electric water heater further includes the
concentric wall 5 of a shape corresponding to the cylin-
drical part of the water tank cover, which is located inside
the electric water heater tank so that an outer circulation
channel is defined between the tank cover 4 and the con-
centric wall 5. Cold water enters the device through the
inlet 1 in the flange and then flows in the inner circulation
channel defined by the concentric wall 5, in the direction
indicated by the arrows, around the heating elements 3
downwards near the concentric wall 5.

[0029] During the flow, the water encounters obsta-
cles, which are on the one hand the heating elements 3,
and also the concentric wall 5. The water flows towards
the lowest end of the conical part of the tank cover 4 and
the flow rate slows downwards. As the water flows down-
wards, the entrained solid impurities in the water impinge
on the heating elements 3 and the concentric wall 5, sep-
arate from the water stream and due to deceleration, they
fall to the bottom of the conical part. They settle in the
zone 8 for settling solid impurities.

[0030] The hot water outlet 2 is open to the external
circulation channel and passes through the cover 4 of
the electric water heater tank near its upper section.
[0031] Fig. 1 further shows, by means of arrows, an
upward flow of heated water in the electric water heater.
As shown, the water flows upwards through the outer
circulation channel until it reaches the hot water outlet 2.
[0032] The deflector 11 is located in the tank near the
cold water inlet 1, and it ensures that the cold water fed
to the inlet 1 is directed towards the heating elements 3
and does not flow directly down into the lower part of the
tank of the electric water heater. This advantageous ar-
rangement maintains the temperature of the water al-
ready heated.

[0033] When the drainvalve, which is connected to the
solid impurities settling zone 8, is opened, the settled
impurities are removed from the electric water heater and
at the same time from the closed-loop of water of the
heating system.

Example 2:

[0034] Fig. 2 shows across section of the electric water
heater 100, which represents an advantageous embod-
iment of the invention. The cover 4 of the electric water
heater tank consists of a cylindrical part, which is at-
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tached to the flange in its upper section, and of a conical
part, which connects to the cylindrical part of the cover
4 of the tank in its lower section. The heating elements
3 protrude from the flange into the tank.

[0035] The electricwater heater further includes a con-
centric wall 5 according to the presented invention. In
this advantageous embodiment, the cold water inlet 1
and the hot water outlet 2 are located near the upper
section of the tank cover 4, maximizing the surface areas
with which the downward and upward flows can come
into contact.

[0036] Water flowing through the heater flows from the
cold water inlet 1 to the hot water outlet 2. By means of
the connection 10, the drain valve is connected to the
zone 8 for settling solid impurities and the impurities can
be removed from the system.

Example 3:

[0037] Fig. 3 shows the electric water heater 200,
which is in this example a backup (auxiliary) electric heat-
ing source for a heat pump system, and it represents an
advantageous embodiment of the invention.

[0038] The cover4 of the electric water heater 200 tank
consists of a cylindrical part, which is attached to the
flange in its upper section, and of a conical part, which
connects to the cylindrical part of the cover 4 of the tank
in its lower section. Several heating elements 3 protrude
from the flange into the tank, and a connection for the
cold water inlet 1 is also located in the flange. Water
flowing through the heater flows from the inlet 1 to the
outlet 2. The electric water heater further includes a con-
centric wall 5 according to the presented invention.
[0039] Cold water enters the device through the inlet
in the flange and then flows in the inner circulation chan-
nel around the heating elements 3 downwards near the
concentric wall 5.

[0040] The lower part of the electric water heater 200
tank includes means for inserting two magnets 9, which
in this advantageous embodiment separate magneticim-
purities from the other solid impurities by attracting them
from the water stream. To protect the electric water heat-
er 200 against overheating, a safety temperature limiter
6is arranged in the tank and itis connected to the heating
elements 3 using conduction heat transfer means 7 (for
example a metal strip).

[0041] By means of the connection 10, the drain valve
is connected to the zone 8 for settling solid impurities and
the impurities can be removed from the system. Magnetic
impurities are removed by pulling out the magnets.
[0042] The presented invention integrates the function
of a separator (filter) of solid impurities directly in the wa-
ter tank of a specific arrangement, which is a part of the
electric water heater in a closed-loop heating water sys-
tem. Impurities are easily separated from the water
stream, collected in a dedicated zone and removed from
the closed circuit. The use of such an electric water heater
saves space and costs that would have to be spent on
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an external filter (separator) to achieve trouble-free water
heating in the heating system.

REFERENCE NUMERALS

[0043]

1 inlet

2 outlet

3 heating element

4 tank cover

5 concentric wall

6 safety temperature limiter

7 conduction heat transfer means
8 zone for settling solid impurities
9 magnet

10 connection

11 deflector

100, 200 electric water heater

Claims

1. An electric water heater for a closed-loop heating
water system comprising of a water tank connected
to a flange, at least one heating element (3) extend-
ing from a flange into the water tank and a concentric
wall (5) arranged in the water tank, the water tank
being connected to the cold water inlet (1) and hot
water outlet (2), characterized in that
the cover (4) of the water tank consists of a cylindrical
part, which is attached to the flange in its upper sec-
tion, and of a conical part, which is connected to the
cylindrical part of the cover (4) of the water tank in
its lower section,
the shape of the concentric wall (5) corresponds to
the cylindrical part of the water tank cover (4) and is
located inside the water tank so that an outer circu-
lation channelis defined between the water tank cov-
er (4) and the concentric wall (5),
heating elements (3) are arranged in the inner circu-
lation channel defined by the concentric wall (5),
the conical part of the water tank cover (4) defines
a zone (8) for settling solid particles from the water
stream and is provided with a drain valve or a con-
nection (10) for connecting a drain valve.

2. Electric water heater (100) according to claim 1,
characterized in that the cold water inlet (1) is ar-
ranged close to the upper section of the water tank
cover (4) and extends into the water tank cover (4)
and into the inner circulation channel.

3. Electric water heater (200) according to claim 1,
characterized in that the cold water inlet (1) is ar-
ranged in a flange and extends into the inner circu-
lation channel.
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Electric water heater according to claim 1, charac-
terized in that a deflector (11) is placed at the cold
water inlet (1) for even distribution of cold water to
heating elements (3).

5
Electric water heater according to any one of the
above claims, characterized in that means for in-
serting at least one magnet (9) for separating mag-
netic impurities are arranged in the lower section of
the water tank cover (4). 10
Electric water heater according to any one of the
above claims, characterized in that the concentric
wall (5) and the heating elements (3) are arranged
to separate solid particles from the water stream. 15
Electric water heater according to any one of the
above claims, characterized in that it is arranged
as a backup heater in a heat pump water heating
system. 20
25
30
35
40
45
50
55
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