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(57) Abrége/Abstract:

A hot-water appliance capable of resisting at least the pressure of the public water supply system, comprising at least one hot-
water vessel with a supply conduit connectable to the public water supply system and a discharge conduit connectable to a
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(57) Abréege(suite)/Abstract(continued):
draw-off tap, which at least one hot-water vessel further comprises a heating element contained in the hot-water vessel and a

temperature regulation, which at least one hot-water vessel comprises a substantially cylindrical jacket wall and two end walls,
which at least one hot-water vessel has a capacity of at most 20 liters and Is intended for heating water up to at least 80 °C, In

which at least the cylindrical wall part of the hot-water vessel Is insulated with a vacuum insulating jacket.
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(54) Titlee HOT-WATER APPLIANCE WITH VACUUM INSULATION, TO BE CONNECTED TO THE WATER MAIN |

(87) Abstract

A hot-water appliance capable of resisting at least the pressure of
the public water supply system, comprising at least one hot—-water vessel
with a supply conduit connectable to the public water supply system
and a discharge conduit connectable to a draw-off tap, which at least
one hot-water vessel further comprises a heating element contained in
the hot—water vessel and a temperature regulation, which at least one
hot-water vessel comprises a substantially cylindrical jacket wall and
two end walls, which at least one hot-water vessel has a capacity of at
most 20 liters and is intended for heating water up to at least 80 °C, in
which at least the cylindrical wall part of the hot—water vessel is insulated
with a vacuum insulating jacket.
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Title: Hot-water apphiance with vacuum insulation, to be connected to the

water main

The invention relates to a hot-water appliance capable of resisting at
least the pressure of the public water supply system, comprising at least on;e
hot-water vessel with a supply conduit connectable to the public water supply
system and a discharge conduit connectable to a draw-off tap, which at least

5 one hot-water vessel further comprises a heating element contained in the hot-
water vessel and a temperature regulation, which hot-water vessel comprises a
substantially cylindrical jacket wall and two end walls.

Such a device is known from US-A-4 974 551 although this publication
does not explicitly states that the supply conduit is connectable to the public

10 water supply system. The American patent US-A-4 974 551 relates to a water
heater made of plastic. It is true that it 1s described therein that the container
is insulated by means of a vacuum insulating jacket, but, in practice, plastic is
absolutely unsuitable for the performance of a sealing function. Moreover, in
the course of time, plastic itself releases a large number of gases which remove

15 the vacuum in the jacket. Therefore, 1n this known device the vacuum required
for insulation is absolutely not present. The publication therefore proposes to
insulate the jacket with insulating material, such as glass wool or urethane
foam. In the device known from the American patent a vacuum of ca. 10-2mb,

as proposed in a further elaboration of the present invention, is absolutely

20 1mpractical.
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Another example of such a device, which, in that case, is intended to

supply water of substantially 100°C, is known from British patent No.
1,373,990. The known device 1s provided with a plastic foam heat insulation. A
drawback, more .and more felt in the last few years from environmental ’

5 considerations, of this type of frequently used devices having a hot-water
vessel as buffer reservoir, which is often continuously maintained at higher
temperatures, is the heat loss. This 1s particularly true of devices intended to
frequently and immediately supply small amounts of hot water. The solution
for the heat loss has hitherto been sought in the improvement of the insulating

10 material and the use of a greater layer thickness. Both approaching methods
give insufficient resqlts for small hot-water appliances of at most 20 liters
capacity, which are intended for heating temperatures above at least 80°C. In
practice, it has been. found hardly possible to obtain affordable, much better
insulating properties than, for instance, those of a high-quality polyurethane

15 foam, for which, from considerations of energy saving, a layer thickness of
4 cm 1s advisable. The use of this greater layer thickness of the insulating
jacket, however, does not lead to the desired result , because devices for
immediately supplying small amounts of hot or boiling water require that the
heating vessel is placed as close to the draw-off point as possible to prevent

20 time loss, water loss, and energy loss owing to cold lead through cooling of the
intermediate pipe between the draw-off point and the heating vessel. Close to

the draw-off point, such as, for instance, in the kitchen of a household 1n the

kitchen cabinet under the draining board close to the sink, much too little

AMENDED SHEET




+ 29-05-2001 - NL 000000250

CA 02367563 2001-10-17

New page 3

space 1s usually present, however, to enable the arrangement of a hot-water
appliance having a sufﬁciently thick insulating jacket. It is therefore highly
important that the outside dimensions of a heating appliance for this kind of
applications are as small as possible. The arrangement of a hot-water ‘

appliance under a washbasin, close to the warm-water tap, also urgently

U

requires a smallest possible dimension, while retaining a sufficient water

capacity of sufficiently high temperature, to open up a large market segment of
energy saving.
The total insulating layer of a small cylindrical hot-water vessel of less
10 than 20 liters capacity occupies much space when compared to the water
volume. Take, for instance, a small upright cylindrical reservoir having a
height/diameter ratio of 2/1, then at a diameter of 12.4 cm the capacity is
3 liters. When this cylinder 1s covered at the side wall and at the end faces
with an ins'ulating layer thickness of only 3 cm, the total capacity is already
15 more than 8 hiters. In this case an insulating volume of more than 5 liters is
required to insulate 3 ﬁteré with an insulating thickness which, from
environmental considerations, should actually be more than 4 cm for
appliances that are switched on day and night. This is all the more true of the
use of the pertinent type of hot-water appliances in air-conditioned spaces.
20 The object of the invention is therefore to provide a compact hot-water
appliance with a very high degree of insulation. To this end, the hot-water

appliance of the type described in the opening paragraph is characterized in

that at least the cylindrical wall part of the hot-water vessel is insulated with
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a vacuum Insulating jacket in which the pressure is less than 102 millibar
such that the heat loss per unit area of surface area to be insulated is not more
than 200 watts per square meter at a temperature difference between the
inner space (1) enclosed by the insulating jacket and the ambient space of at
5 least 90°C and at a thickness of the insulating jacket of at most ca. 2 cm.
When using a vacuum insulating jacket which covers at least the

cylindrical jacket wall of the hot-water vessel, it has been found possible to use
insulating wall thicknesses of, for instance, 1 cm or even thinner, with better
insulating properties than 4 ¢cm thick polyurethane foam. When a thick

10 conventional insulating layer 1s used for one or even for both end faces of the
cylinder, 1t 1s surprising to see how much smaller external volume of the total
heating reservoir can be obtained and how strongly the heat losses can be
reduced in practice, even when using water temperatures above 100°C, by at
least insulating the cylindrical wall part of the hot-water vessel with a vacuum

15 1nsulating jacket. According to the invention, the insulating jacket is of such
design that the heat loss per unit area of surface area to be insulated is not
more than 200 watts per square meter at a temperature difference between
the inner space enclosed by the insulating jacket and the ambient space of at
least 90°C and at a thickness of the insulating jacket of not mbre than ca.

20 2 cm.

To reach such an imsulating value with a vacuum insulating jacket

having a thickness of at most 2 cm and preferably ca. 1 cm, a high vacuum
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with an internal pressure less than ca. 10-2 millibar, preferably ca. 10-3
millibar or even less, 1s used.

~According to a further elaboration of the invention, it is very favorable if
the Cylindrical wall part of the hot-water vessel is insulated with a vacuum .

5 1nsulating jacket, the inner and outer walls of which are connected together at
the location of at least one connecting edge, which connecting edge is situated
at a distance from the water in the hot-water vessel which is greater than the
distance between the inner and outer walls at the location of the hot-water
vessel, while the distance between the connecting edge and the hot-water

10  vessel i1s bridged by an insulating jacket wall part. The effect thus obtained is
that the insulating jacket wall part forms a heat bridge between the hot-water
vessel being at high temperature and the outer wall of the vacuum insulating
jacket being at ambient temperature. The heat resistance of this heat bridge
can be increased by increasing the height of the insulating jacket wall part, by

15 reducing the material thickness of the insulating jacket wall part and by

selecting a material for the insulating jacket wall part having a low heat

conductivity. Thus the unavoidable heat losses as a result of conduction can be
strongly reduced.
Furthermore, it is very favorable if the or each connecting edge defines
20 an opening in the insulating jacket which gives access to the hot-water vessel.

Thus the exchange of, for instance, heating elements and the removal of scale
become possible, while, moreover, if desired, a passage is provided for inlet and

outlet openings.
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To limit as much as possible the wall part of the hot-water vessel not

insulated by the vacuum insulating jacket, it is very favorable if the
height/diameter ratio of the hot-water vessel is at least 1.5/1.
European patent application EP-A-0 309 198 describes a hot-water
5 device comprising a hot-water vessel, which hot-water vessel is insulated by

means of a vacuum 1nsulating jacket. The publication, however, very clearly
describes that in such a device 1t is undesirable that the heating means are
contained in the tank, because this considerably increases the production cost
of the device in connection with the opening which has to be present in the

10 vacuum insulating jacket. Moreover, this publication states that through the
heating by means of a heating element arranged in the vessel a mixing of cold
water with added warm water and warm water already present in the tank
occurs, so that it is impossible after drawing off an amount of hot water to
immediately provide hot water of a desired temperature. The European

15 publication therefore proposes to arrange the heating element outside the tank
and to design 1t as an instantaneous heating element. A drawback of this
solution is of course that the heat loss occurs at the instantaneous heating
element, because this instantaneous heating element 1s not insulated. If such
an instantaneous heating element is to be msulated, this WOuld be done by

20 means of insulating foam, which, in turn, would lead to undesirable large
dimensions. Moreover, the heating coil has a much higher temperature than

the liquid, which substantially complicates the selection of the insulating

materials. In the device according to the present invention this problem has
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been solved by still arranging the heating elements in the tank, in spite of the
attendant problems, and insulating, with another form of insulation, only the

opening 1n the vacuum insulating jacket through which the heating means

still extend into the tank.

5 WO-A-85/01790 relates to a solar boiler comprising a vacuum insulating
jacket. This publication does not teach a person skilled in the art anything
more than that msulation can be effected with a vacuum insulating jacket.
Furthermore, the publication is not relevant to the present invention, since it
does not disclose the arrangement of a heating element in the hot-water vessel.

10 Moreover, the known device is not provided with a temperature regulation,
and the tank is not of cylindrical, but of spherical design. It is not clear how
the transparent spherical shell halves of the outside jacket in the known
device can be connected together such that a vacuum can be created therein
which 1s maintained for a longer period. Moreover, no indication whatever can

15  be derived from the publication for the height of the vacuum. The information
that the vacuum is almost 100% is meaningless to a person of average skill in
the art. The connection between the inside tank and the outside shell at the
location of the passage of the conduits is not further explained either and

forms a position susceptible to leakage.

US-A-3 830 288 relates to an insulating jacket for a heat storing device

which 1s heated with inexpensive current, and which, during the day, releases

1ts heat to the space in which it is arranged. Preferably, these heat storing
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devices are located below the window and are therefore of flat and rectangular
design. This publication therefore does not relate to a hot-water appliance
comprising a hot-water vessel with a supply conduit which is connectable to
the public water supply system and a discharge conduit which is connectabie
to a draw-off tap. Moreover, the insulating jacket described in this publication
1s filled with gas. This is contradictory to the proposal according to the

invention In which a high vacuum is proposed for the insulation of the hot-

water vessel.

None of the above-discussed publications therefore discloses a hot-water
appliance of the type described in the opening paragraph, comprising a
vacuum 1nsulating jacket. Even less do these publications disclose a hot-water
appliance the insulating jacket of which is of such design that the heat loss per
unit area of surface area to be insulated is not more than 200 watts per m? at a

temperature difference between the inner space enclosed by the insulating

jacket and the ambient space of at least 90°C and at a thickness of the
insulating jacket of at most ca. 2 cm. Such a degree of insulation can, as
described above, be obtained because the pressure in the insulating jacket

being under a vacuum is less than 10-2 mjllibar.

Further elaborations of the invention will be described in the subclaims
and will be explained below in more detail, with reference to the accompanying
drawings, on the basis of four non-limiting practical examples of inexpensively
producible and ecologically recyclable hot-water heating appliances with an

almost loss-free heat insulation occupying little space.
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Fig. 1 is a longitudinal section of a hot-water appliance with vacuum
insulation, in which the wall of the hot-water vessel largely consists of the
inner wall of the vacuum insulating jacket;

Fig. 2 is a cross-sectional view taken on the line A-A of Fig. 1;

5 Fig. 3 1s a longitudinal section of a hot-water appliance with vacuum
insulation, in which a mixing device for hot and cold water 1s arranged at the
upper end;

Fig. 4 1s a longitudinal section of a hot-water apphance with vacuum
insulation, in which a separate hot-water vessel is slid into a bucket-shaped

10 vacuum insulating jacket; and

Fig. 5 is a section of a hot-water appliance, 1n which the inner and outer

walls of the insulating jacket are connected with a connecting edge both at the

upper and at the lower end.

Fig. 1 shows a hot-water appliance 1n which both the cylindrical wall
15 part 9 and the bottom 1b of the hot-water vessel 1 are insulated by a vacuum
insulating jacket 2. The hot-water vessel 1 can be connected via a supply
conduit 3 to the water main and via the discharge conduit 4 to a draw-off tap.
Furthermore, the hot-water apphiance 1 comprises a heating element 5 and a
temperature sensor 6 having an electronic temperature regulation 25, with
- 20  which the water temperature 1s thermostaticaily regulated. Arranged at the
upper end of the hot-water vessel 1 is a flange 7, on which a cover 8 fits, so

that the hot-water vessel 1 can be closed by means of bolts 18. By removing
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the cover 8 the temperature sensor 6, the heating element 5, and the water

connections 3, 4 can be removed as well.

The vacuum insulating jacket 2 1s defined by an inner wall 9 being at
elevated temperature and an outer wall 10 being at ambient temperature. In
5 this practical example, the inner wall 9 also serves as wall of the hot-water
vessel 1.
At the upper end of the insulating jacket 2 the inner and the outer wall
9 and 10, respectively, are connected together with a, for instance welded or
soldered, annular connecting edge 11. This connecting edge 11, which leaves
10 clear an opening which 1s large enough to remove the cover 8 from the hot-
water vessel 1, is situated at a wide distance, such as, for instance, 5 cm from
the wall 9, which is in contact with the hot water of the hot-water vessel 1.
In this example, the upper part of the inner wall 9 of the insulating
jacket 2 1s formed by the insulating jacket wall part 12, which 1s situated
15 between the connecting edge 11 and a connecting edge 13, where the upper
end of the heating vessel 1 is connected with the flange 7 and also with the
lower end of the insulating jacket wall part 12. This insulating jacket wall part
12, which is made of thin-walled, poorly heat-conducting metal, such as, for
instance, some types of stainless steel, forms the heat loss-limiting heat bridge
20  between the high temperature of the hot-water vessel 1 and the outer wall 10
being at approximately room temperature.

Together with the cover 8 of the hot-water vessel 1, the pertinent

insulating jacket wall part 12 forms a cup-shaped space above the cover 8,
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which space can be filled with conventional insulating material 14, such as, for
instance, plastic foam.
The drawing shows a pair of blocks of insulating foam 14, which closely

abut the wall and fit together, and with which the upper end of the hot-water

5 vessel 1is insulated. The effect thus achieved is that the shight heat losses
owing to the insulating jacket wall part 12 serving as heat bridge remain
almost completely ]jmiied to the losses of heat conduction, because losses
through radiation at the heat bridge are almost completely screened by the
insulating material 14.

10 In the insulating matenrial 14 a space 1s left to allow the passage of the

connections for the current supply 22 to the heating element 5 and to the

thermostat sensor 6 and of the water supply and discharge conduits 3, 4.

The strength of the outer wall 10 of the insulating jacket 2 must be
sufficient to serve as attachment of the filled hot-water vessel 1 to prevent
15 damage from the outside and to resist the internal vacuum. To this end, sheet
steel of ca. 0.4 -1.0 mm can be used, depending on the water capacity. For the
hot-water vessel corrosion-resistant chrome nickel steel having a th.ickness of
ca. 0.2-0.4 mm can be used.
The height and thickness of the insulating jacket wall part 12 is
20 1mportant to limit the losses of heat conduction. It is very advantageous that
the insulating jacket wall part 12 is not susceptible to corrosion by contact

with water and 1s almost completely under strain of tension under the

influence of the vacuum in the insulating jacket. For this reason it can be
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made of thin stainless sheet steel having a heat conductivity of, for instance,
10 watts/°C up to a thickness of even 0.2 mm. As long as the strength is
sufficient to resist the pressure of the vacuum and the weight of the hot-water
vessel 1, it will not be exposed to deformation, partly as a result of the .

5 vacuum.

Fitting on the connecting edge 11 of the insulating jacket 12, a closing
cap 15 is shown, on the inner side of which the electronics for the temperature
regulation 1s provided.

Inside the vacuum of the insulating jacket 2, the drawing further shows

lb a radiation screen 16 consisting of thin reflecting foil to inhibit losses of
radiation through the vacuum wall.

Finally, inside the insulating jacket 2 1s shown a holder for getter

material 17 to maintain the high vacuum for years.

Fig. 2 shows the top view of the section A-A of I1g. 1 after removal of the
15 upper cap 15, the insulating material 14, the water hoses 3 and 4, and the
electric connections, so that the upper side of the cover 8 of the hot-water
vessel 1, which is fastened with the nuts 18, can be seen.
In the construction shown in Figs. 1 and 2, the hot-water applhiance can
be easily disassembled into a small number of parts, which is an advantage

20 during the maintenance. The closing cap 15, in which the electronics is
contained, can be removed separately, after the plug connections to the

heating element and the temperature sensor have been uncoupled..

Subsequently, the blocks of insulating foam 14 can be removed. Then the cover
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8 can be removed from the hot-water vessel 1 after removal of the nuts 18. The
inlet and outlet conduits 3, 4 attached to the cover 8, the temperature sensor 6,
and the heating element 5 can be taken from the hot-water vessel 1 together
with the cover 8 and can be disassembled separately. |
5 This disassembly 1s of course also advantageous, if the parts of the

appliance have to be recycled at the end of their life. The insulating jacket wall
2 with the flange 7 and the insulating jacket wall part 12 may fully consist of
stainless steel. The cover 8, from which the through parts can be uncoupled
may consist of a separately recyclable bronze alloy. The plastic closing cap 15

10 with the electronics and the blocks of insulating foam 14 have to be recycled

- separately.

In Fig. 1 the cylindrical outer wall 10 1s kept flat. Especially in a
somewhat larger hot-water appliance it may be advantageous, for the sake of
strength or from esthetic considerations, to provide one or more grooves or

15 corrugations. It may also be advisable to increase the capacity of the hot-water
vessel 1 by making the diameter of the vacuum jacket 2 below the cover 8
larger than the diameter of the insulating jacket wall part 12.

Fig. 3 is a longitudinal section of a hot-water appliance with vacuum

insulating jacket 2, in which a mixing device 19 for hot and cold water is

20 arranged, so that the draw-off point is fed with warm water of lower
temperature than the high temperature of the water in the hot-water vessel 1.
The effect obtained by this use of the invention 1s that a hot-water appliance

with a slight heat loss, which, owing to the small outside dimension, can be
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placed close to the draw-off point, can supply a much larger amount of water
than the capacity of the hot-water vessel 1. Here the water in the hot-water
vessel 1s kept at a temperature of ca. 100°C, while the outflowing water may

have any temperature by mixing with the cold water.

Fig. 4 i1s a cross-section of a hot-water appliance, in which the hot-water

I

vessel 1 and the vacuum insulating jacket 2 are separate parts, which may be
m'ade of different materials. Here the hot-water vessel 1 comprising a
cylindrical jacket wall 1a and a bottom wall 1b, as well as a cover 8 and
further accessories, 1is slid from above into the bucket-shaped insulatiﬁg jacket
10 2. The vacuum insulating jacket 2 comprises an inner wall 9 and an outer wall
10. The insulating jacket wall part 12, also shown 1n Fig. 1, which functions as
heat bridge, 1s formed here by the upper end of the inner wall 9 of the
insulating jacket 2 between the annular connecting edge 11 and an annular
area limit 20 at the same level as the upper side of the cover 8, Which forms
15 the bottom of the cup-shaped space largely filled with msulating material 14.
Fig. 5 1s a cross-section of a hot-water applhiance 1n which, like in Fig. 4,
the hot-water vessel 1 and the vacuum insulating jacket 2 are separate parts,
which can be slid into each other. In this ease the mnsulating jacket 2 consists

of an inner wall 9 and an outer wall 10, which are connected together with an

20 annular connecting edge 11 and 21, both at the upper end and at the lower

end. Thus a cup-shaped space is forme_d at both ends, which are each filled

with a conventional insulating material 14, 23. In the practical example shown

1n Fig. 5, the water supply conduit 3 opens into the lower end of the hot-water
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vessel 1. To ensure that the cold water supplied via conduit 3 does not mix

with the hot water contained at the top of the hot-water vessel 1, a screening
cap 24 laterally deflecting the inflowing water is placed above the outflow
opening of the conduit 3.

5 It may be clear that the invention is not limited to the described
practical examples, but that various modifications are possible within the
scope of the invention. Thus, to increase the available volume, the hot-water
appliance may comprise a plurality of hot-water vessels 1, which are each
provided with their own vacuum insulating jacket. In this modification, the

10 vessels may be seriés-connected, and the supoply conduit 3 1s connected to a
first vessel, while the supply. conduit 4 1s connected to a last vessel in the
series. It is self-explanatory that in such a series connection of hot-water
vessels only the first vessel needs to be provided with a heating element 5 of
high capacity, while the downstream hot-water vessels only need to be

15 provi'ded with a heating element having a capacity sufficient to maintain the

hot water contained in those vessels at the required temperature.
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Claims
1. A hot-water appliance capable of resisting at least the pressure of the

public water supply system, comprising at least one hot-water vessel (1) with a
supply conduit (3) connectable to the public water supply system and a
discharge conduit (4) connectable to a draw-off tap, which at least one hot-

o  water vessel (1) further comprises a heating element (5) contained in the hot-
water vessel (1) and a temperature regulation (25), which at least one hot-
water vessel (1) comprises a substantially cylindrical jacket wall (1a, 9) and
two end walls (1b, 8), which at least one hot-water vessel (1) has a capacity of
at most 20 hiters and 1s intended for heating water up to at least 80°C,

10  characterized in that at least the cylindrical wall part (1a, 9) of the hot-water
vessel 1s insulated with a vacuum insulating jacket (2) in which the pressure is
less than 10-2 millibar suchthat the heat loss per unit area of surface area to be
insulated 1s not more than 200 watts per square meter at a temperature
difference between the inner space (1) enclosed by the insulating jacket and

15  the ambient space of at least 90°C and at a thickness of the insulating jacket of

at most ca. 2 cm.
2. A hot-water appliance according to claim 1, characterized in that the
height/diameter ratio of the hot-water vessel (1) is at least 1.5/1.

3. A hot-water appliance according to any of claims 1-2, characterized in
20  that the vacuum insulating jacket (2) comprises an inner wall (9) and an outer

wall (10), which inner wall (9) and outer wall (10) are connected together at
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the location of at least one connecting edge (11, 21), which connecting edge
(11, 21) is situated at a distance from the water in the hot-water vessel (1)

which 1s greater than the distance between the inner and outer walls (9 and

10, respectively) at the location of the hot-water vessel (1), while the distan’ce

between the connecting edge (11, 21) and the hot-water vessel (1) is bridged by

o]

an insulating jacket wall part (12).
4, A hot-water appliance according to claim 3, characterized in that the or
each connecting edge (11, 21) defines an opening in the insulating jacket (2)
which gives access to an end wall (1b, 8) of the hot-water vessel (1).
10 5. A hot-water appliance according to claim 4, characterized by at least one
substantially cup-shaped space formed by an opening in the insulating jacket
(2), while an insulating jacket wall part (12) defines a side limit of the at least
one cup-shaped space, and an end wall (1b, 8) of the hot-water vessel defines a
bottom limit of the at least one cup-shaped space, which cup-shaped space is at
15 least partly filled with insulating material (14, 23).
6. A hot-water apphiance according to at least claim 3, characterized in
that the said insulating jacket wall part (12) is made of material having a
relatively low heat conduction coefficient.:
7. A hot-water appliance according to claim 6, characterized in that the
20 1nsulating jacket wall part (12) is made of stainless steel.
8. A hot-water appliance according to at least claim 3, characterized in

- that the msulating jacket wall part (12) is thin-walled.

AMENDED SHEET




23-05-2001 NL 000000250

CA 02367563 2001-10-17

New page 18

9. A heat-insulated hot-water appliance according to at least claim 3.
characterized in that the distance between the connecting edge (11, 21) and

the hot-water vessel (1) 1s at least 5 cm at a hot-water vessel capacity of

3-7 hiters.

5 10. A hot-water appliance according to at least claim 3, characterized in
that the hot-water vessel (1) comprises a watertightly sealing detachable cover
(8) which seals an opening in the hot-water vessel (1) through which the
heating element (5) 1s removable, while the opening in the insulating jacket (2)
is so large that the cover (8) of the hot-water vessel (1) 1s removable via the

10 opening in the insulating jacket (2).

11. A hot-water apphance according to any of the preceding claims,
characterized in that the inner wall (9) of the insulating jacket (2) also forms
at least the cylindrical jacket wall of the hot-water vessel (1).

12. A heat-insulated hot-water appliance according to claim 11,

15 characterized in that the inner wall of the vacuum insulating jacket (2) also
fo.rms an end wall (1b) of the hot-water vessel (1), which vacuum insulating
jacket (2) also insulates the pertinent end wall (1b). |
13. A hot-water appliance according to.any of claims 1-10, characterized in
that the hot-water vessel (1) and the insulating jacket (2) are separate parts,

20  which hot-water vessel (1) 1s shidably arranged in the insulating jacket (2).

14. A hot-water apphance according to claims 3 and 11, characterized in

that the insulating jacket (2) is designed as a double-walled cylindrical

element, the outer wall (10) and the inner wall (9) of which are connected
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together at the leading ends, which two leading ends each define a cup-shaped
space, which cup-shaped spaces contain insulating material (14, 23).

15. A heat-insulated hot-water apphiance according to any of the preceding

claims, characterized in that the outer wall (10) is sufficiently strong to resist

the atmospheric pressure and to prevent damage during use, and the inner

Ot

wall (9) 1s made of a thin metal sheet part having a low heat conductivity.
16. A hot-water appliance according to any of the preceding claims,
characterized i1n that the temperature regulation (25) is adjustable to maintain
a temperature of more than 100°C in the hot-water vessel (1).

10 17. A hot-water appliance according to any of the preceding claims,

characterized in that the evacuated space in the insulating jacket contains at

least one layer of reflecting foil 1s (16).

18. A hot-water appliance according to any of the preceding claims,
characterized in that in the evacuated space in the insulating jacket (2) a

15 getter (17) to be activated with heat is arranged to improve the vacuum.
19. A hot-water appliance according to any of the preceding claims,
characterized 1n that the insulating jacket (10) contains a heat-insulating and
radiation-reﬂecting powder.
20. A hot-water appliance according to any of the preceding claims,

20 characterized 1n that the outer wall (10) 1s made of sheet steel having a

thickness of ca. 0.4-1.0 mm, and the inner wall (9) 1s made of chrome nickel

steel having a thickness of 0.2-0.4 mm.
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21. A hot-water appliance according to any of the preceding claims,

characterized in that a mixing device (19) is provided which is arranged to mix
hot water originating from the hot-water vessel (1) and cold water originating

from the public water supply system.
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