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(54) A method of heating domestic water in a water heater

(57) In order to tap bacteria-free hot domestic water
at a tapping point, such as a wash basin, shower and
similar point of use, in a simple manner, use is made of
a method according to the invention which incorporates
a heat exchanger (4), from whose secondary side the
hot domestic water (18) is tapped directly and without
being mixed with domestic water already heated.

The risk of bacteria, including the feared legionella
bacteria, is eliminated hereby, since no hot water is left
between the tappings, as the heating takes place only
in connection with the tapping.

The heat exchanger (4) may be included in a water
heater (1) which may be installed directly at the tapping
point, thereby making the installation very compact and
direct such that a high water rate and a low consumption
of energy are ensured.
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Description

[0001] The invention relates to a method of heating
domestic water in a water heater having a heat exchang-
er whose primary side is supplied with hot water, and
whose secondary side is supplied with colder water.
[0002] Hot domestic water, particularly in major sys-
tems, is frequently of a poor quality, as bacterial growth
and formation of slime occur because of physical/bac-
terial conditions.
[0003] The bacterial growth may cause diseases, and
where legionella occurs, there is a risk of legionnaire's
disease.
[0004] This disease is a bronchial infection, which
may be lethal when it occurs at hospitals, etc. with im-
munocompromised patients.
[0005] The factors having the greatest influence on
the bacterial growth in the water are the temperature,
the residence time of the water in the piping and the area
of the internal surfaces. The bacterial growth takes
place particularly at temperatures between 20° and 50°
Celsius, with long residence times and large surfaces.
[0006] The traditional way of obviating the risk of bac-
terial growth is to maintain a relatively high water tem-
perature, or discharging all the heated water in the con-
tainer and optionally flushing out formations of slime, as
needed. However, it is a problem that the heated water
from the container and in the piping to the tapping point
frequently stands still between the tappings and thereby
loses temperature, thus involving the risk of bacterial
growth.
[0007] To remedy this drawback it is known from Jap-
anese Patent Application 101 959 45 to sterilize the hot
water in a heat exchanger, an electric water heater, in a
container, from which a limited amount of sterile water
may be tapped.
[0008] The drawback of this is that, outside the tap-
ping periods, the stagnant water constitutes a relatively
large amount of water corresponding to the volume of
the container, and this water has to be sterilized before
it can be tapped. This requires both time and energy, to
which should be added the risk of scalding injuries.
[0009] Furthermore, EP 621 450 A2 discloses a water
heating system for heating domestic water through a
heat exchanger having a water supply via a buffer con-
tainer.
[0010] This buffer container is necessary where the
source of heating is limited such as in solar heating sys-
tems. To ensure a suitable domestic water temperature
from the beginning of the tapping at the tapping point,
circulation for the domestic water is provided for. As a
result, in the circulation line there will always be a tem-
perature of about 40° Celsius, precisely the temperature
which is the optimum temperature for the multiplication
of legionella bacteria. Since the circulation line has a
length at least corresponding to twice the distance be-
tween the exchanger and the tapping point, this means
that a relatively large amount of water, which must con-

stantly be kept heated to about 40° Celsius, will consti-
tute a considerable danger of infection. It should be re-
called in this connection that the bacterial growth is at
least doubled every two hours under these conditions.

Object of the invention:

[0011] The object of the invention is to remedy these
defects and drawbacks, and this is achieved according
to the invention by a method wherein the water on the
secondary side of the water heater, i.e. the hot domestic
water, is tapped directly from the heat exchanger without
being mixed with water already heated.
[0012] The risk of bacteria in the tapped hot domestic
water is reduced in this simple manner for the simple
reason that the multiplication of the legionella bacteria
in the periods between the tappings cannot take place,
since the heating and the tapping take place at the same
time, and thus no water is left standing in which the bac-
teria can thrive.
[0013] The installation may therefore be made so
compact and the piping so direct that a high water rate,
low supply pipe temperature and return pipe tempera-
ture as well as minimum storage of stagnant water may
be achieved. In addition to low costs of installation, this
also results in a low consumption of energy.
[0014] The heating takes place when the tapping is
initiated, and it takes place right up at the actual tapping
point. This provides the greatest possible certainty that
the water does not contain the feared legionella bacte-
ria.
[0015] When, as stated in claim 2, district heating sys-
tem water or optionally hot domestic water is fed to the
primary side of the heat exchanger, a simple installation
is achieved, since it is possible to use the already exist-
ing hot water installations, whereby the costs of instal-
lation may be reduced to a considerable degree.
[0016] When, as stated in claim 3, fresh cold water is
fed to the secondary side of the heat exchanger, it is
ensured that it is not mixed with previously heated water.
[0017] When, as stated in claim 4, the water fed to the
primary and secondary sides is regulated by a pressure-
controlled regulator, the operation of the system is en-
sured, since the regulator will serve as an on/off valve
when starting and terminating the tapping.
[0018] Finally, it is expedient, as stated in claim 5, to
control the tapping by means of magnet valves, it being
hereby possible to automatize the tapping and to control
its course.

The drawing:

[0019] An example of an embodiment of an installa-
tion for use in the method according to the invention will
be described more fully below with reference to the
drawing, which shows a water heater in perspective and
with a cabinet partially cut away.
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Description of the embodiment:

[0020] According to the invention, the example of an
embodiment of a water heater 1 shown in the drawing
is constructed on a rear plate 3, which may be secured
to the wall right above the tapping point so that the
tapped water 18 leaves the water heater through the
outlet line 17 directly and not through valves, outlet
spouts and the like.
[0021] The hot medium 5, which may either be district
heating system water or an existing hot water supply, is
fed to the primary side of the heat exchanger 4 through
a stub 6, a pipe 15 and a magnet valve 12.
[0022] Fresh domestic water 7 is fed to the secondary
side of the exchanger 4 through a stub 8 and a regulator
9.
[0023] The regulator 9 is preferably of the type which
is described in Danish Utility Model Registration No.
2000 00320.
[0024] The tapping of the heated domestic water 18
from the secondary side of the exchanger 4 takes place
via a temperature sensor 13, which is connected with
the regulator 9 via a capillary pipe 14 and with a magnet
valve 11 inserted in the outline line 17.
[0025] The heated and now cooled medium is dis-
charged from the primary side of the exchanger 4
through the regulator 9 to an outlet line, as illustrated by
the arrow 16.
[0026] A switch 19 switches on the current to the wa-
ter heater, including the magnet valves 11, 12, and a
microprocessor (not shown) and various control lamps
20 on the front of the cabinet 2. Finally, a water temper-
ature regulator 10 is provided on the regulator 9 for de-
termining the temperature of the hot domestic water 18.
[0027] The regulator 9 and the valves 11, 12 are made
of materials approved for drinking water. The exchanger
4 is preferably soldered of pure copper or silver, and the
exchanger is preferably made of acid-proof stainless
steel AISI 316. The exchanger and the pipes may be
cleaned and be supplied with chlorine in a reasonably
high concentration without corrosion and are made with
a minimum pipe dimension and exchanger size, such
that, at each tapping, there is a strong flow and great
replacement of the water with a predetermined quantity,
temperature and time, which in turn results in a less fa-
vourable environment for the formation of bio films, pro-
tozoans and thereby multiplication of the legionella bac-
teria.
[0028] Outside the tapping periods, about 3 dl of stag-
nant water remains in the exchanger 4. In contrast to
containers and/or long pipes of larger diameter with
many times greater amounts of stagnant water and
thereby a potential, much greater risk of legionella prob-
lems. If necessary, the exchanger 4 may be flushed au-
tomatically solely as far as the domestic water is con-
cerned x-number of times/time/days, so that the limited
amount of stagnant domestic water in the exchanger is
replaced according to the concrete need, which de-

pends on concrete multiplication conditions for the le-
gionella bacteria.
[0029] The temperature of the stagnant domestic wa-
ter must be lower than 20 °C or higher than 50-60 °C to
prevent multiplication of the legionella bacteria. The ex-
changer 4, which, as mentioned, is soldered with pure
copper or silver, releases copper or silver ions to the
stagnant water in the exchanger 4 to a minimum extent,
which can also contribute to restricting the multiplication
environment of the bacterium and reducing the number
of bacteria.
[0030] District heating system water 5 is usually used
for heating the primary side of the exchanger, but, ac-
cording to the invention, it is also possible to use the
domestic water on the secondary side, which has al-
ready been heated to 50 °C, and which is present in the
existing hot water piping, as the heating medium. This
heating method may provide domestic water of 40-45
°C°. Precipitation of lime and scalding, e.g., are avoided
hereby.
[0031] To use the already heated domestic water as
a heating medium, which frequently contains an unde-
sirable amount of legionella bacteria, may be of extreme
practical importance in case of repair and not least
where old, long pipe installations are involved, as the
water heater 1 may merely be mounted directly above -
and still use - e.g. the existing wash basin and be con-
nected with the existing hot water tap as a heating me-
dium source irrespective of the content of legionella bac-
teria. This simplifies and reduces the costs of the instal-
lation.
[0032] There is no need for a mixer tap or other facility
for mixing the domestic water with "old", possibly le-
gionella-infected, heated domestic water - only a tap-
ping pipe.
[0033] In the water heater 1, there is just one tapping
point for cold and/or hot domestic water that comes di-
rectly from the exchanger 4 to the point of use. A tap/
water valve is not needed. The heated domestic water
must be fed to the area of use as rapidly and directly as
possible. The system may thus replace previously used
fittings.
[0034] One, two or more magnet valves 11, 12 are
mounted on the system. Basically, one on the secondary
side and one on the primary side, which are controlled
by a microprocessor separately and independently.
[0035] On the domestic water side, the magnet valve
11 is provided with a pressure-controlled regulator 9 -
also for reasons of safety. In those cases where just a
magnet valve is mounted, and the magnet valve per-
haps fails e.g. because of impurities or other faults, the
domestic water will undesirably continue to flow in such
cases. Here, however, the pressure-controlled regulator
9 becomes operative, as the pressure-controlled regu-
lator will always operate with an on/off function when
starting and terminating the tapping.
[0036] Further, it is possible to supplement with a
magnet valve (not shown) in those cases where it is de-
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sired that part of the domestic water on the primary side
and/or the secondary side should be fed e.g. to the sew-
er system for a shorter or longer period of time or after
terminated tapping, cf. the following.
[0037] For example, the system may optionally be set
for activation with simultaneous opening of the primary
and the secondary side. Here, however, there may be
a short waiting period, e.g. if the domestic water is heat-
ed to 40 °C, because the heating medium must heat the
piping and the exchanger and/or be set for activation of
first the secondary side x-number of units of time and/
or quantity and/or temperature-dependent such that
fresh water is fed to the exchanger until the "old" stag-
nant water has been flushed away, before the primary
side is connected. With an extra magnet valve, the sec-
ondary side may optionally convey directly to the sewers
instead of to the basin until the primary side becomes
operative, and/or until the desired domestic water tem-
perature has been achieved, and/or is set for activation
of first the primary side x-number of units of time and/or
quantity and/or temperature-dependent such that the
heated domestic water in the exchanger has the desired
temperature before opening the tapping point or starting
the primary and the secondary side simultaneously, and
such that the secondary side first conveys directly to the
sewers until the desired domestic water temperature
has been reached, and then directly to e.g. the basin.
[0038] This ensures that the secondary side is flushed
with/for pure, cold domestic water, and also that the do-
mestic water temperature has the desired temperature
when the tapping point becomes operative and/or is set
for activation solely on the secondary side with a prede-
termined interval of time for x-number of units of time or
quantity per time, irrespective of whether the water heat-
er 1 has been affected by an operator for use or not in
the short or long term, or correspondingly automatically
activated x-number of time units after the latest tapping
so that the secondary side always contains domestic
water of an optimum quality irrespective of whether the
system has been activated by an operator or not in the
short or long term and/or is set for activation such that
when the desired tapping is terminated, the primary side
stops immediately, while the secondary side continues
the flow in the exchanger for x-number of units of time
and/or quantity and/or temperature-dependent option-
ally to the sewers to thereby cool the exchanger 4 im-
mediately and thus also the "stagnant" water in the ex-
changer 4 to the desired temperature below 20 °C e.g.
to prevent legionella bacteria from multiplying.
[0039] The process may also be reversed so that, af-
ter terminated tapping, the primary side is activated
solely for x-number of units of time/quantity and/or tem-
perature-dependent, whereby the temperature of the
domestic water, the "stagnant" water in the exchanger
of 3 dl, is raised to the desired temperature of e.g. 60-70
°C to thereby destroy any legionella or other bacteria.
This, however, involves a waste of water and may cause
scalding and/or scaling of the exchanger. The latter,

however, is a minor problem, as the exchanger may be
descaled like a coffee machine and/or be set for activa-
tion such that, irrespective of activation of the tapping
point, the temperature range in the exchanger on both
the primary side and the secondary side is always e.g.
min. 50 °C and optionally below 50 °C after commenced
tapping because of e.g. the scalding risk, so that the
multiplication capacity of the legionella bacteria is re-
stricted or eliminated also in the standstill period of the
water heater.
[0040] According to the combination of components
used, including the microprocessor, there are numerous
alternative possibilities of combination and security
which may be set for activation such that the domestic
water in e.g. a buffer container is given an optimum tem-
perature and/or time horizon for e.g. killing bacteria and
the like, which is placed directly in front of the water heat-
er 1, and then the domestic water from the buffer con-
tainer is subsequently cooled, if the exchanger 4 - in-
stead of being supplied with e.g. district heating system
water 5 on the primary side like before - in this case is
supplied with cold/cooled water that may be recirculated
and thereby bring the container domestic water first op-
timally heated and stored down to the desired tapping
temperature.
[0041] The temperature of the domestic water is gen-
erally controlled by a thermostat 10, which may be con-
nected with a pressure-controlled domestic water part
to achieve an optimum solution in terms of security as
well as temperature. The thermostat 10 may readily be
adjusted to the desired approximate temperature.

Claims

1. A method of heating domestic water in a water heat-
er (1) having a heat exchanger (4) whose primary
side is supplied with hot water (5), and whose sec-
ondary side is supplied with colder water (7), char-
acterized in that the water (18) on the secondary
side is tapped directly from the heat exchanger (4)
without being mixed with water already heated.

2. A method according to claim 1,characterized in
that the hot water (5) on the primary side is district
heating system water or hot domestic water.

3. A method according to claim 1, characterized in
that the water (7) supplied on the secondary side
is fresh domestic water.

4. A method according to claims 1-3, characterized
in that the water (5, 7) supplied to the primary and
secondary sides is regulated by means of a pres-
sure-controlled regulator (9).

5. A method according to claims 1-4, characterized
in that the tapping of the heated domestic water
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(18) is controlled by a magnet valve (11, 12) on the
secondary side and the primary side, respectively.
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