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(57) A water heater containing a water tank featuring
an external jacket and a pipe coil wound spirally around
the water tank in the space between the said external
jacket and a wall of the water tank. The water tank (1) is
closed at the bottom with a bottom wall (2) fitted with an
outlet stub pipe (3) for the heated water, and open, at
least partially, at the top providing access to the space
(6) between the water tank (1) and the external jacket (4)
of the water tank (1). The pipe coil (5) is made up of at
least two pipes twisted together spirally and wound
around the said water tank (1), where the pipes feature
collectors at their both ends, and where a working agent
flows in countercurrent with respect to the heated water.
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Description

[0001] The invention concerns a water heater, partic-
ularly integrated in central heating installation, designat-
ed especially for household use, and a pipe coil for a heat
exchanger, in particular an exchanger intended for that
specific water heater.
[0002] Known from patent document DE 19526862 is
a device for the heating of domestic water, consisting of
a domestic water tank fitted with an external jacket and
of a countercurrent heat exchanger featuring two flow
ducts, where one of the ducts is intended for the heating
medium and the other for the domestic water, and where
the heating medium duct is formed between the external
jacket of the domestic water tank and its outer surface,
while the domestic water duct takes the form of a pipe
coil placed inside the said heating medium duct. The do-
mestic water heated up in the pipe coil flows into the tank
from which it is drawn for use.
[0003] Known from patent document DE 1679766 is a
water heater containing a water tank inside which there
is a pipe positioned axially, where the pipe is open at the
bottom and closed with a lid featuring an opening at the
top, so that there is a ring-shaped space formed between
the said pipe and the wall of the water tank, where running
across that space is a pipe coil in which the heating me-
dium flows, the coil wound spirally around the said pipe.
The area of the cross-section of the opening must not be
larger than half the area of the cross-section of the said
ring. Cold water is supplied to the water tank via the sup-
ply pipe to the bottom part of the tank, from where it flows
in countercurrent with respect to the flow of the working
agent in the pipe coil.
[0004] The purpose of the invention is to develop a
structure of a water heater which would improve heat
exchange and could be used in low-temperature heating
systems, especially in systems of air source heat pumps,
and to develop a structure of a pipe coil which could be
applied especially in that specific water heater.
[0005] A water heater containing a water tank featuring
an external jacket and a pipe coil wound spirally around
the water tank in the space between the said external
jacket and a wall of the water tank according to this in-
vention is characterised in that the water tank is closed
at the bottom with a bottom wall fitted with an outlet stub
pipe for the heated water, and open, at least partially, at
the top providing access to the space between the water
tank and the water tank external jacket, where the exter-
nal jacket is fitted at the bottom with an inlet stub pipe for
cold water, while the pipe coil is made up of at least two
pipes twisted together spirally and wound around the said
water tank, where the pipes feature collectors at their
both ends, i.e. at the inlets and outlets, and where a work-
ing agent flows inside the pipes, while the outlet from the
pipe coil for the working agent is positioned at the bottom
of the external jacket of the water tank.
Preferably, the water tank is entirely open at the top pro-
viding access to the space between the external jacket

of the water tank and the water tank.
The inlet end through which the working agent flows into
the pipe coil preferably pierces the water tank bottom or
is positioned at the top of the external jacket of the water
tank.
Preferably, the pipes of the pipe coil are placed in sepa-
rators which guarantee some distance between the
pipes, where the separators are arranged along the pipe
coil, and where preferably the separator takes the form
of an open ring with ribs arranged radially so that formed
between the ribs and inside the ring are sockets to ac-
commodate the pipes of the pipe coil. Preferably, the
pipes of the pipe coil anchored in the sockets between
the separator ribs are wound spirally around the pipe
anchored in the socket in the centre of the separator ring
and twisted together.
[0006] A pipe coil intended for a heat exchanger, water
heater in particular, according to the invention is charac-
terised in that it contains at least two pipes twisted to-
gether spirally, which preferably are fitted with a collector
at least on one end.
Preferably, the coil pipes are placed in separators which
guarantee some distance between the pipes, where the
separators are arranged along the pipe coil, and where
preferably the separator takes the form of an open ring
with ribs arranged radially so that formed between the
ribs and in the centre of the ring are sockets to accom-
modate the coil pipes.
Preferably, the coil pipes anchored in the sockets be-
tween the separator ribs are wound spirally around the
pipe anchored in the socket in the centre of the separator
ring, and twisted together.
[0007] The structure of the water heater ensures inten-
sified heat exchange in low temperature heating sys-
tems, especially in systems of air source heat pumps,
and the separator structure enables replacement of any
of the coil pipes.
[0008] Further benefits and advantages of the present
invention will become apparent after a careful reading of
the detailed description with appropriate reference to the
accompanying drawings. In the drawings:

Fig. 1 shows a heat exchanger with the water tank
entirely open at the top providing access to the space
between the water tank and the external jacket of
the water tank, and with the working agent inlet fitted
in the water tank bottom;
Fig. 2 depicts a heat exchanger with the water tank
entirely open at the top providing access to the space
between the water tank and the external jacket of
the water tank, and with the working agent inlet fitted
at the top of the external jacket of the water tank;
Fig. 3 shows a heat exchanger with a water tank
partially open at the top, providing access to the
space between the water tank and the external jacket
of the water tank, and with a working agent inlet fitted
at the top of the external jacket of the water tank;
Fig. 4 depicts a separator of the pipe coil;
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Fig 5 presents the pipe coil with separators;
Fig. 6 depicts a fragment of the pipe coil as shown
on Fig. 5.

[0009] In the first exemplary embodiment of the inven-
tion (Fig. 1) the water heater contains a water tank 1 fitted
with an external jacket 4 and a pipe coil 5 wound spirally
around the water tank 1 in the space 6 between the said
external jacket 4 and a wall of the water tank 1. The water
tank 1 is closed at the bottom with the bottom wall 2 fitted
with an outlet stub pipe 3 for the heated water, and entirely
open at the top providing access to the space 6 between
the water tank 1 and the external jacket 4 of the water
tank 1. At the bottom, the external jacket 4 is fitted with
the inlet stub pipe 7 for cold water. The pipe coil 5 is made
up of five pipes 5a, 5b, 5c, 5d, 5f placed in separators 10
which guarantee some distance between these pipes,
where the separators are arranged along the pipe coil 5
(Fig.5). Each separator 10 is formed into an open ring
with ribs 11 arranged radially, so that formed between
the ribs 11 and in the centre of the ring are sockets 12,
13 to accommodate the pipes of the coil 5 (Fig. 4). The
pipes 5a, 5b, 5d, 5f of the pipe coil 5 are anchored in the
sockets 12 between ribs 11 of the separator 10, and pipe
5c is anchored in the centre of the ring in socket 13 of
the separator 10 (Fig. 6). The pipes 5a, 5b, 5d, 5f are
wound spirally around pipe 5c, twisted together and
wound around the water tank 1, with collectors fitted at
their both ends. Flowing in pipes 5a, 5b, 5c, 5d of the
pipe coil 5 is the working agent. The outlet 9 of the working
agent from the pipe coil 5 is positioned at the bottom of
the external jacket 4 of the water tank 1, whereas the
inlet 8 of the working agent to the pipe coil 5 pierces
through the bottom 2 of the water tank 1, so that a frag-
ment of the pipe coil 5 runs inside the water tank 1 (Fig. 1).
[0010] In the second exemplary embodiment of the in-
vention (Fig. 2), the heat exchanger differs from that de-
scribed in example one in that the inlet 8 of the working
agent to the pipe coil 5 is positioned at the top of the
external jacket 4 of the water tank 1.
[0011] In the third exemplary embodiment of the inven-
tion (Fig. 3), the heat exchanger differs from the exchang-
er described in example two in that the water tank 1 is
partially open at the top providing access to the space 6
between the water tank 1 and the external jacket 4 of the
water tank 1.
[0012] Supplied to the space 6 between the water tank
1 and the external jacket 4 of the water tank 1 through
the inlet stub pipe 7 fitted in the external jacket 4 of the
water tank 1 is cold water which heats up when flowing
upwards around the pipe coil 5, whereupon it gets into
the water tank from which it is drawn through the outlet
stub pipe 3 fitted in the bottom of the water tank 1, while
directed to the inlet sub pipe 8 of the pipe coil 5 is the
heated working agent which flows inside the pipe coil 5
in countercurrent with respect to the water flowing in the
space 6 between the water tank 1 and the external jacket
4 of the water tank 1 and leaves the pipe coil 5 through

the outlet stub pipe 9.

Claims

1. A water heater containing a water tank featuring an
external jacket and a pipe coil wound spirally around
the water tank in the space between the said external
jacket and a wall of the water tank, characterised
in that the water tank (1) is closed at the bottom with
a bottom wall (2) fitted with an outlet stub pipe (3)
for the heated water, and open, at least partially, at
the top providing access to the space (6) between
the water tank (1) and the external jacket (4) of the
water tank (1), where the external jacket (4) is fitted
at the bottom with an inlet stub pipe (7) for cold water,
while the pipe coil (5) is made up of at least two pipes
twisted together spirally and wound around the said
water tank (1), where the pipes feature collectors at
their both ends, i.e. at the inlet (8) and outlet (9), and
where a working agent flows inside the pipes, while
the outlet (9) from the pipe coil (5) for the working
agent is positioned at the bottom of the external jack-
et (4) of the water tank (1).

2. The water heater according to Claim 1, character-
ized in that the water tank (1) is entirely open at the
top providing access to the space (6) between the
external jacket (4) of the water tank (1) and the water
tank (1).

3. The water heater according to Claim 1, character-
ized in that the inlet end (8) through which the work-
ing agent flows into the pipe coil (5) pierces the bot-
tom (2) of the water tank (1).

4. The water heater according to Claim 1, character-
ized in that the inlet end (8) through which the work-
ing agent flows to the pipe coil (5) is positioned at
the top of the external jacket (4) of the water tank (1).

5. The water heater according to each of Claims 1 to
4, characterised in that the pipes of the pipe coil
(5) are placed in separators which guarantee some
distance between the pipes, where the separators
are arranged along the pipe coil (5).

6. The water heater according to Claim 5, character-
ised in that the separator (10) takes the form of an
open ring with ribs (11) arranged radially so that
formed between the ribs (11) and inside the ring are
sockets (12, 13) to accommodate the pipes of the
pipe coil (5).

7. The water heater according to Claim 6, character-
ized in that the pipes of the pipe coil (5) anchored
in the sockets (12) between the ribs (11) of the sep-
arator (10) are wound spirally around the pipe an-
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chored in the socket (13) in the centre of the sepa-
rator (10) ring and twisted together.

8. A pipe coil intended for a heat exchanger, water heat-
er in particular, characterised in that it contains at
least two pipes twisted together spirally.

9. The pipe coil according to Claim 8, characterized
in that the pipes of the pipe coil (5) are fitted with a
collector at least on one end.

10. The pipe coil according to Claim 8 or 9, character-
ized in that the pipes of the pipe coil (5) are placed
in separators which guarantee some distance be-
tween the pipes, where the separators are arranged
along the pipe coil (5).

11. The pipe coil according to Claim 10, characterised
in that the separator (10) takes the form of an open
ring with ribs (11) arranged radially so that formed
between the ribs (11) and in the centre of the ring
are sockets (12, 13) to accommodate the coil pipes
(5).

12. The pipe coil according to Claim 11, characterised
in that the pipes of the coil pipe (5) anchored in the
sockets (12) between the ribs (11) of the separator
(10) are wound spirally around the pipe anchored in
the socket (13) in the centre of the separator (10)
ring and twisted together.
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