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Description

[0001] This invention relates to improvements in ap-
paratus and methods for water heating and space heat-
ing. In particular, but not exclusively, the invention re-
lates to an improved water and space heating system
in which electric elements are used as a primary heat
source.
[0002] One of the most popular forms of space heat-
ing for domestic and commercial applications is wet
heating systems in which hot water is circulated from a
boiler through radiators and the like located throughout
the space to be heated. At present, the majority of these
systems are gas, oil or solid fuel fired. The heated water
from the boiler also provides the heat source for the hot
water supply, the heated water being carried from the
boiler and passed through a coil located within a hot wa-
ter heating and storage tank.
[0003] In many situations it is not possible or is incon-
venient to utilise a gas, oil or solid fuel fired boiler and
in these situations electricity may be used to provide
space and water heating. Electrical space heating may
be provided using radiant element heaters, though
these are generally considered to be expensive to run.
Many homes are provided with "storage heaters" which
draw low tariff power, usually during the night and early
morning, to heat material which then gives off heat dur-
ing the day. Such heaters suffer from the disadvantage
that they are less controllable than other systems and
cannot be used to produce instantaneous heat in, for
example, a rarely used room where the heater has not
had the opportunity to warm up during the previous low
tariff period. Also, electric storage heaters tend to be
heavy and bulky. Electric water heating typically takes
the form of one or more electrical heating elements lo-
cated in a water tank. Again, heating water using such
elements is considered to be relatively expensive when
compared with other fuels.
[0004] It is one object of the present invention to pro-
vide an improved water and space heating system, of
the type described in GB-A-2 253 268, which is suited
for heating using an intermittent supply of energy, such
as low tariff electricity, to provide a steady supply of heat
for heating water and for space heating.
[0005] In one embodiment of the present invention a
water heating and space heating system includes a heat
store in the form of a tank containing a relatively large
volume of water, electrical heating elements for heating
the water in the tank, a wet space heating system in-
cluding a plurality of radiators in fluid communication
with the tank through tank outlet and return ports, and
a heat exchanger located in an upper portion of the tank
and having a cold water inlet and a hot water outlet for
feeding a hot water supply. Two sets of electrical heating
elements are provided, one set in an upper portion of
the tank and another set in a lower portion of the tank.
Both sets of elements may be utilised to heat the entire
volume of water, while the upper set of elements may

be utilised alone during periods of low demand. The up-
per elements are located relative to the heat exchanger
to provide direct heating of the heat exchanger and to
ensure effective circulation of the heated water in the
tank around the heat exchanger. This ensures effective
heat transfer from the heated water in the tank to the
water which provides the hot water supply. The lower
elements ensure that the entire volume of water is heat-
ed. During normal operation the upper elements will
switch off at a lower temperature than the lower ele-
ments. The maximum temperature of the store is there-
fore governed by the setting of the lower element tem-
perature sensor.
[0006] The system is particularly suited for utilising
low tariff electricity made available to the consumer out-
side peak demand periods which typically occur around
morning and evening meal times. During the period
when low tariff electricity is available the volume of water
in the tank, which is highly insulated, is heated to a rel-
atively high temperature by the elements. Water for
space heating is drawn from the tank and mixed with
return water from the space heating system to bring the
water temperature to around 80oC before being pumped
through the radiators. The consumable hot water avail-
able from the heat exchanger is mixed with cold water
to reduce the water temperature to around 55oC before
being supplied to the hot taps.
[0007] In accordance with one aspect of the present
invention there is provided water heating apparatus ac-
cording to claim 1. [deletion(s)]
[0008] The apparatus as claimed overcomes a disad-
vantage of the arrangement disclosed in applicant's co-
pending patent application GB-A-2 253 268, and other
conventional heat stores, in which stratification of liquid
may occur, reducing the effectiveness of the heat trans-
fer to the water in the heat exchanger.
[0009] The apparatus forms part of a space heating
system including at least one heat radiating means,
such as a radiator in fluid communication with the tank
through tank outlet and return ports. The return port is
arranged such that relatively cool returning water flows
into a region between an outer surface of the heat ex-
change means and an inner surface of the tank surface,
to encourage the creation of a downwardly directed con-
vection currents in this region.
[0010] Preferably also, the heating means includes a
first heating element located in a lower portion of the
tank and a second heating element located in an upper
portion of the tank. The second heating element may
provide a major proportion of heating effect initially serv-
ing as a direct acting heater, heating the top of the tank
and thus providing rapid heating of the heat exchanger.
The first element serves to build up heat in the remain-
der of the store and bring the tank to its maximum tem-
perature.
[0011] Preferably also, the heat exchange means de-
fines one or more passages therethrough for accommo-
dating upwardly directed convection currents, spacing
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being provided between an outer surface of the heat ex-
change means and an inner surface of the tank wall for
accommodating downwardly directed convection cur-
rents. Most preferably, the upper second heating ele-
ment is located directly below the heat exchange means
for providing a hot water plume which passes upwards
through the passages in the heat exchange means.
[0012] The tank may be vented or, alternatively, may
be sealed for maintaining the pressure of the volume of
water at or above atmospheric pressure, to permit the
water to be heated to temperatures above 100oC with-
out boiling. Further, if desired, the heat exchanger may
contain water at above ambient pressure.
[0013] In accordance with a further aspect of the
present invention there is provided a method of heating
a store of water for use in heating as defined in claim 7.
[0014] Preferably, the water in the tank is heated at
two separate locations, one in a lower portion of the tank
and the other in an upper portion of the tank.
[0015] If the store of water is to be used to provide
heat for space heating, the method includes the further
step of utilising the volume of water as a source of hot
water for a wet space heating system.
[0016] These and other aspects of the present inven-
tion will now be described, by way of example, with ref-
erence to the accompanying drawings, in which:

Figure 1 is a schematic representation of a water
heating and space heating system in accordance
with one embodiment of the present invention;
Figures 2a and 2b are sectional and plan views re-
spectively of a heat exchanger of the system of Fig-
ure 1; and
Figures 3 and 4 are schematic representations of
water heating and space heating system in accord-
ance with further embodiments of the present in-
vention.

[0017] Reference is first made to Figure 1 of the draw-
ings, which illustrates a water heating and space heating
system 10 in accordance with one embodiment of the
present invention.
[0018] The system includes a heat store in the form
of a well insulated tank 12 containing a relatively large
volume of water. For domestic applications a 120 - 600
litre tank may be utilised. The water is heated by means
of two electrical heating element units 14, 16. The tank
12 provides the source of hot water for a space heating
system represented in Figure 1 by a single radiator 18
which communicates with the tank 12 through a tank
outlet port 20 and a return port 24. A heat exchanger 26,
typically of 20 - 40 litres capacity, is provided in an upper
portion of the tank 12 and is connected in line with a cold
water inlet 28 and a hot water outlet 30 which feeds the
hot water supply, represented in Figure 1 by a hot tap 32.
[0019] In this example, the tank 12 and space heating
system are sealed and contain water at a pressure of
around 0.5 bar. Minor variations in pressure are accom-

modated by a pressure vessel 34 which includes a pres-
sure gauge from which the pressure of the system may
be read and also includes a safety valve 36 which can
release pressure should some element of the system
fail resulting in the water pressure rising above a prede-
termined safe level, for example 3 bar. A relief valve 38
is also provided on the tank 12, the valves 36, 38 also
being provided with tundishes (not shown) with suitable
drains to carry off any water which escapes through the
valves. The pressurization of the tank 12 and space
heating system allows the water in the tank 12 to be
heated to a relatively high temperature, typically around
110oC, without boiling.
[0020] The system 10 is intended to rely primarily on
low tariff electricity which is available during off-peak pe-
riods. In this example, the lower heating unit 14 includes
heating elements 40 of a combined rating of 3 kW and
is provided with a thermostat 42 set at 110oC, and a high
limit thermostat 44 set at 115oC, and which must be
manually re-set. The upper heating unit 16 includes
heating elements 54 of a combined rating of 9kW.
[0021] When heating is required in the building pro-
vided with the system 10 a pump 46 draws water from
the tank outlet port 20 and into the space heating circuit.
Before passing into the circuit the hot water passes
through a mixer valve 48 where the hot water (up to
110oC) is mixed with return water from the radiators (typ-
ically at around 60oC), the valve 48 including a temper-
ature sensor and flow control such that the water sup-
plied to the radiators 18 is around 80oC. The remainder
of the return water passes through the return port 24 into
the tank 12 adjacent the heat exchanger 26. As will be
described, the inflow of relatively cold water of this point
improves the operation of the heat exchanger 26.
[0022] The system is intended to use the minimum
amount (if any) of high tariff electricity by utilising the
store of heat created during low tariff periods. The water
is heated to 110oC and during the peak period the water
temperature is permitted to fall to around 80oC, the fall
in temperature being accommodated by varying the pro-
portion of return water mixed with the heating system
supply at the mixer valve 48. The heat store will typically
be sized such that the anticipated demand from the sys-
tem may be met from the stored heat, though if the tem-
perature of the water in the tank should fall below a pre-
determined temperature, one of the heating units 16
may be switched on.
[0023] The supply of cold water for the heat exchang-
er 26 comes directly from the mains supply via a stop
cock 58, a filter 59 and pressure valve 60, set at, for
example, 3 bar, and also a non return valve 62 which
prevents inadvertent contamination of the mains supply.
The cold water inlet 28 is in the form of a tube which
extends into one side of the heat exchanger 26, as illus-
trated more clearly in Figure 2a and 2b of the drawings.
The inlet has a chamfered end to throw the incoming
cold water onto the outer wall of the heat exchanger.
Thus, the outer wall of the heat exchanger will tend to
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be cooler than the other walls.
[0024] The heat exchanger 26 is cylindrical in form
and has various parallel tubes 63 extending between the
upper and lower walls 64, 66 to facilitate circulation of
heating water. As can be seen in Fig. 2b the heat ex-
changer 26 has a larger central tube 65 surrounded by
smaller diameter tubes 63 and the ends 26a,26b of the
cylinder are domed for mechanical strength. The hot wa-
ter outlet 30 is located on the other side of the heat ex-
changer 26 adjacent the upper wall 64. The heated wa-
ter is then passed through a mixer valve 68 where the
hot water is mixed with cold water, supplied through a
by-pass pipe 70, in controlled proportion to bring the wa-
ter temperature down to the desired level for supply to
the taps, typically 55oC.
[0025] The effective operation of the store relies on
the circulation of the heated water in the tank around the
heat exchanger as will be explained.
[0026] Circulation of water within the tank 12 tends to
follow a general pattern with different operating modes
(central heating on/off, electricity on/off) causing varia-
tions in the circulation rates around the tank. The prima-
ry convection currents present in the tank 12 illustrated
by arrows 71, 73 as in Figures 1 and 2. The main objec-
tive of the circulation is to ensure that the temperature
of the whole of the heated section of the tank moves up
and down uniformly. Stratification is deliberately avoid-
ed to ensure that all parts of the heat exchanger 26 are
in contact with hot water, giving the maximum domestic
hot water performance.
[0027] In addition, if the central heating water falls be-
low the temperature of the water in the heat exchanger
26, due perhaps to low hot water load but high heating
load, the lack of stratification ensures that the whole of
the heat exchanger 26 contributes to transferring heat
back into the central heating water.
[0028] When the heating elements 14, 16 switch on,
a plume of hot water 71 rises off the elements towards
the base of the heat exchanger 26. The vertical tubes
63 running through the heat exchanger 26 allow the
plume to pass through to the top of the tank 12, enhanc-
ing the heat transfer to the heat exchanger 26. With no
central heating water flow, some of the plume separates
and passes up the outer surface of the heat exchanger
26. The cooler water 73 displaced by the hot plume at
the top of the boiler passes down the inner surface of
the tank 12.
[0029] If the boiler is on the 'winter' setting (both upper
and lower heating elements 16, 14 on), the plume 71a
extends from the lower element 14 all the way to the top
of the tank 12 and circulation takes in the whole volume
of the tank 12. The upper 9kW elements 16 provide di-
rect heating, heating the upper portion of the tank and
giving a very rapid heat up of the domestic hot water
heat exchanger 26. The main heating store is only uti-
lised when the electricity supply is off and therefore the
lower (3kW) rated heating elements 14 have the whole
of the low tariff 'on' period to heat up the rest of the store

and bring the whole tank to its maximum temperature;
the supply will typically be available for a minimum of
four hours, allowing the 3 kW element 14 sufficient time
to raise the temperature of the lower portion of the tank
12.
[0030] If the boiler is on 'summer' setting (upper ele-
ments 16 only), the plume 71, 73b extends from the up-
per elements 16 upwards and the circulation only takes
in the upper volume of the tank 12. Cooler water circu-
lating downwards mixes with the cooler water just below
the upper heating elements 16 causing a slight rise in
temperature in the volume below the elements 16 (up
to 45°C as opposed to 90°C in the upper heated vol-
ume), reducing the heat emission from the tank 12 in
the lower section.
[0031] When the central heating pump 46 switches
on, the circulation is only modified slightly. The cold re-
turn 24 from the central heating enters the tank 12 op-
posite the side of the heat exchanger 26. This avoids
the possibility of the cold flow affecting the upper heating
element temperature sensors by deflecting the water
away from the elements, but more importantly produces
a cold water area, relatively high up in the tank 12 and
around the periphery of heat exchanger 26. This en-
hances the internal circulation within the tank, prevent-
ing stratification.
[0032] The effect of having the elements 14, 16 off is
to make the central plume less well defined, but the flow
patterns remain essentially the same. With no central
heating demand, the driving head is provided by the
cooling effect of the outside surfaces of the outer tank.
Where there is central heating demand, the cold return
from the radiators enhances the effect as described
above.
[0033] Expansion of the water within the heat ex-
changer 26 and associated pipe work is accommodated
by means of an expansion vessel 72.
[0034] It is preferred that the tank 12 and heat ex-
changer 26 are fabricated from a suitable grade of mild
steel, though other materials, such as the traditional
copper and stainless steel, may also be used. The ca-
pacities of the tank and heat exchanger and the rating
of the heating elements may be selected depending on
the application of the system and the lengths of the pe-
riods when low tariff power is available.
[0035] Reference is now made to Figure 3 of the draw-
ings which shows a further embodiment of the present
invention. The system of Figure 3 is substantially similar
to the first described embodiment as shown in Figure 1,
similar elements of the system of Figure 3 being identi-
fied with the same reference numbers prefixed with 1.
In the embodiment of Figure 3 the tank 112 and the ra-
diators 118 are not sealed and the tank 112 is provided
with a vent 80. Water supply to the tank 112 is provided
from a feed tank 82 which is mounted above the tank
112 to provide a head, the feed pipe 84 entering the tank
112 and an inlet 86 at a lower portion of the tank 112.
[0036] This system will typically operate at a lower
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temperature than the first described embodiment, the
water in the tank 112 being heated to around 95oC by
heating unit 114, 116 during low tariff periods, the upper
elements switching off at 88 - 92°C, while the lower el-
ement switches off at 95°C.
[0037] Figure 4 of the drawings illustrates a still further
embodiment of the present invention. This embodiment
is similar to that illustrated in Figure 3, with the modifi-
cation that the cold water input to the heat exchanger
126 is supplied from a feed tank 200, providing sufficient
head (typically 1m) for operation of the mixing valve. Al-
so, the hot water supply is vented via an overflow pipe
202, leading to the feed tank 200.
[0038] From the above description it will be evident
that these embodiments of the invention provide sys-
tems which allow consumers to obtain the electricity re-
quired for heating and hot water during low tariff periods.
This is also advantageous to electricity generators and
suppliers as the variations in demand for electricity be-
tween peak periods and off-peak periods will be re-
duced.
[0039] It will be clear to those of skill in the art that the
above described embodiments are merely exemplary of
the present invention and that various modifications and
improvements may be made without departing from the
scope of the invention: for example, a system may be
provided which will only provide a supply of hot tap wa-
ter, or a supply of hot water for space heating; and the
capacity rating and operating temperatures of the sys-
tem may vary widely, depending on application. The cy-
lindrical shape of the heat exchanger is for ease of man-
ufacture and the heat exchanger could be cubical as
could the outer tank. The heat exchanger could have a
plurality of smaller parallel tubes instead of a single larg-
er central tube with smaller peripheral tubes, as long as
there are vertical pathways to provide circulation around
and through the heat exchanger. Also, the apparatus
could be used to heat fluids other than water such as
oil, brine and any chemically suitable fluid.

Claims

1. Water heating apparatus including:

a heat store in the form of a tank (12) for con-
taining a volume of water;
heating means (14, 16) for heating the water in
the tank (12); and
a heat exchanger (26) located in an upper por-
tion of the tank having a cold water inlet (28)
and a hot water outlet (30) for feeding a hot wa-
ter supply (32);
the apparatus forming part of a space heating
system including at least one heat radiating
means (18) in fluid communication with the tank
(12) through tank outlet and return ports (20,24)
and in which the return port (24) is arranged to

direct water into a region between the outer sur-
face of the heat exchanger (26) and the inner
surface of the tank (12) to form a cold water ar-
ea around the periphery of the heat exchanger
(26);
the heat exchanger (26) and the heating means
(16) thus being arranged to encourage convec-
tion currents to flow upwardly through a central
portion of the heat exchanger (26) and down-
wardly between an outer surface of the heat ex-
changer (26) and an inner surface of the tank
(12).

2. The apparatus of claim 1, wherein the heat ex-
changer cold water inlet (28) is arranged to direct
incoming cold water onto the outer surface of the
heat exchanger (26).

3. The apparatus of claims 1 or 2 in which the heating
means includes a first heating element (14) located
in the lower portion of the tank (12) and a second
heating element (16) located in an upper portion of
the tank.

4. The apparatus of claim 3 in which the second heat-
ing element (16) provides a major proportion of the
heating effect.

5. The apparatus of any one of preceding claims in
which the heat exchanger (26) defines one or more
passages (63) therethrough for accommodating up-
wardly directed convection currents (71) and includ-
ing a large diameter central passage.

6. The apparatus of claim 4 or claim 5 in which the
second heating element (16) is located directly be-
low the heat exchanger (26) for providing a hot wa-
ter plume which passes upwards through the one
or more passages (63) in the heat exchanger (26).

7. A method of heating a store of water for use in heat-
ing, the method comprising the steps:

providing a volume of water contained in a tank
(12) to form a heat store;
providing a heat exchanger (26) in an upper
portion of the tank (12) having a cold water inlet
(28) and a hot water outlet (30) for feeding a
hot water supply (32);
the apparatus forming part of a space heating
system including at least one heat radiating
means (18) in fluid communication with the tank
(12) through tank outlet and return ports (20,24)
and in which the return port (24) is arranged to
direct water into a region between the outer sur-
face of the heat exchanger (26) and the inner
surface of the tank (12) to form a cold water ar-
ea around the periphery of the heat exchanger
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(26); and
heating the water in the tank in such a manner
to heat at least said upper portion and to en-
courage the creation of convection currents to
flow upwardly through a central portion of the
heat exchanger (26) and downwardly between
an outer surface of the heat exchanger (26) and
an inner surface of the tank (12) to provide for
effective heat transfer to the heat exchanger
(26) and to provide a hot water supply.

8. The method of claim 7 in which the water in the tank
is heated at two separate locations, one in a lower
portion of the tank and the other in an upper portion
of the tank, the water being heated in such a manner
that the upper portion of the tank is heated at a dif-
ferent rate than the lower portion of the tank.

9. The method of claim 8 wherein the water in the up-
per portion of the tank is heated at a faster rate than
the lower portion of the tank.

Patentansprüche

1. Vorrichtung zur Wassererhitzung, die folgende
Komponenten einschließt:

einen Wärmespeicher in Form eines Tanks (12)
zur Aufnahme einer Wassermenge;
Heizmittel (14, 16) zum Erhitzen des Wassers
in dem Tank (12); und
einen Wärmeaustauscher (26), der sich in ei-
nem oberen Abschnitt des Tanks befindet und
der einen Kaltwassereinlaß (28) und einen
Warmwasserauslaß (30) zur Speisung einer
Warmwasserversorgung (32) hat;
wobei die Vorrichtung Teil eines Raumheizsy-
stems ist, das wenigstens ein Wärmestrah-
lungsmittel (18) in Fließverbindung mit dem
Tank (12) durch den Tankauslaß und Rücklau-
föffnungen (20, 24) einschließt und bei dem die
Rücklauföffnung (24) so angeordnet ist, daß sie
Wasser in einen Bereich zwischen der Außen-
fläche des Wärmeaustauschers (26) und der
Innenfläche des Tanks (12) leitet, um einen
Kaltwasserabschnitt um die Peripherie des
Wärmeaustauschers (26) zu bilden;
wobei der Wärmeaustauscher (26) und das
Heizmittel (16) folglich so angeordnet sind, daß
der Strom von Konvektionsströmen nach oben
durch einen mittleren Abschnitt des Wärme-
austauschers (26) und nach unten zwischen ei-
ne Außenfläche des Wärmeaustauschers (26)
und eine Innenfläche des Tanks (12) gefördert
wird.

2. Vorrichtung nach Anspruch 1, bei welcher der Kalt-

wassereinlaß (28) des Wärmeaustauschers so an-
geordnet ist, daß er das ankommende kalte Wasser
auf die Außenfläche des Wärmeaustauschers (26)
lenkt.

3. Vorrichtung nach Anspruch 1 oder 2, bei der die
Heizmittel ein erstes Heizelement (14), das sich im
unteren Abschnitt des Tanks (12) befindet, und ein
zweites Heizelement (16) einschließen, das sich im
oberen Abschnitt des Tanks befindet.

4. Vorrichtung nach Anspruch 3, bei der das zweite
Heizelement (16) einen größeren Anteil der
Heizwirkung erzeugt.

5. Vorrichtung nach einem der vorhergehenden An-
sprüche, bei welcher der Wärmeaustauscher (26)
einen oder mehrere durch diesen führende Durch-
gänge (63) zur Aufnahme der nach oben gerichte-
ten Konvektionsströme (71) bildet und einen Mittel-
durchgang mit großem Durchmesser einschließt.

6. Vorrichtung nach Anspruch 4 oder Anspruch 5, bei
der sich das zweite Heizelement (16) direkt unter
dem Wärmeaustauscher (26) befindet, um eine
Warmwassersäule bereitzustellen` die durch den
einen oder die mehreren Durchgänge (63) im Wär-
meaustauscher (26) nach oben gelangt.

7. Verfahren zum Erhitzen eines Wasserspeichers zur
Nutzung beim Heizen, wobei das Verfahren die fol-
genden Schritte umfaßt:

Bereitstellen einer Wassermenge, die sich in
einem Tank (12) befindet, um einen Wärme-
speicher zu bilden;
Bereitstellen eines Wärmeaustauschers (26) in
einem oberen Abschnitt des Tanks (12), der ei-
nen Kaltwassereinlaß (28) und einen Warm-
wasserauslaß (30) zur Speisung einer Warm-
wasserversorgung (32) hat;
wobei die Vorrichtung Teil eines Raumheizsy-
stems ist, das wenigstens ein Wärmestrah-
lungsmittel (18) in Fließverbindung mit dem
Tank (12) durch den Tankauslaß und Rücklau-
föffnungen (20, 24) einschließt und bei dem die
Rücklauföffnung (24) so angeordnet ist, daß sie
Wasser in einen Bereich zwischen der Außen-
fläche des Wärmeaustauschers (26) und der
Innenfläche des Tanks (12) leitet, um einen
Kaltwasserabschnitt um die Peripherie des
Wärmeaustauschers (26) zu bilden; und
Erhitzen des Wassers in dem Tank auf eine sol-
che Weise, daß zumindest der obere Abschnitt
erhitzt und die Entstehung von Konvektions-
strömen gefördert wird, um nach oben durch ei-
nen mittleren Abschnitt des Wärmeaustau-
schers (26) und nach unten zwischen eine Au-
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ßenfläche des Wärmeaustauschers (26) und
eine Innenfläche des Tanks (12) zu fließen, um
einen wirksamen Wärmeübergang auf den
Wärmeaustauscher (26) zu gewährleisten und
um eine Warmwasserversorgung bereitzustel-
len.

8. Verfahren nach Anspruch 7, bei dem das Wasser in
dem Tank an zwei getrennten Stellen erhitzt wird,
die eine in einem unteren Abschnitt des Tanks und
die andere in einem oberen Abschnitt der Tanks,
wobei das Wasser auf eine solche Weise erhitzt
wird, daß der obere Abschnitt des Tanks mit einer
anderen Geschwindigkeit als der untere Abschnitt
des Tanks erhitzt wird.

9. Verfahren nach Anspruch 8, bei dem das Wasser in
dem oberen Abschnitt des Tanks mit einer höheren
Geschwindigkeit als der untere Abschnitt des Tanks
erhitzt wird.

Revendications

1. Appareil pour chauffer de l'eau, englobant:

un accumulateur de chaleur sous forme d'un
réservoir (12) destiné à contenir un volume
d'eau;
un moyen de chauffage (14, 16) pour chauffer
l'eau dans le réservoir (12); et
un échangeur de chaleur (26), agencé dans
une partie supérieure du réservoir, comportant
une entrée d'eau froide (28) et une sortie d'eau
chaude (30) pour alimenter une alimentation en
eau chaude (32);
l'appareil faisant partie d'un système de chauf-
fage de locaux englobant au moins un moyen
de rayonnement thermique (18), en communi-
cation de fluide avec le réservoir (12) par l'in-
termédiaire d'orifices de sortie et de retour du
réservoir (20, 24), l'orifice de retour (24) étant
agencé de sorte à diriger l'eau dans une région
agencée entre la surface externe de l'échan-
geur de chaleur (26) et la surface interne du ré-
servoir (12), pour former une zone d'eau froide
autour de la périphérie de l'échangeur de cha-
leur (26);
l'échangeur de chaleur (26) et le moyen de
chauffage (16) étant ainsi agencés de sorte à
encourager un écoulement vers le haut des
courants de convection, à travers une partie
centrale de l'échangeur de chaleur (26) et vers
le bas entre une surface externe de l'échangeur
de chaleur (26) et une surface interne du réser-
voir (12).

2. Appareil selon la revendication 1, dans lequel l'en-

trée d'eau froide (28) de l'échangeur de chaleur est
agencée de sorte à diriger l'eau froide rentrante sur
la surface externe de l'échangeur de chaleur (26).

3. Appareil selon les revendications 1 ou 2, dans le-
quel le moyen de chauffage englobe un premier élé-
ment de chauffage (14), agencé dans la partie infé-
rieure du réservoir (12), et un deuxième élément de
chauffage (16), agencé dans une partie supérieure
du réservoir.

4. Appareil selon la revendication 3, dans lequel le
deuxième élément de chauffage (16) assure une
proportion majeure de l'effet de chauffage.

5. Appareil selon l'une quelconque des revendications
précédentes, dans lequel l'échangeur de chaleur
(26) définit un ou plusieurs passages (63) le traver-
sant, pour faciliter l'écoulement des courants de
convection dirigés vers le haut (71), et englobant un
passage central de grand diamètre.

6. Appareil selon les revendications 4 ou 5, dans le-
quel le deuxième élément de chauffage (16) est
agencé directement au-dessous de l'échangeur de
chaleur (26), pour établir une colonne d'eau chaude
passant vers le haut à travers un ou plusieurs pas-
sages (63) dans l'échangeur de chaleur (26).

7. Procédé de chauffage d'une réserve d'eau utilisée
pour le chauffage, le procédé comprenant les éta-
pes ci-dessous:

fourniture d'un volume d'eau contenue dans un
réservoir (12) pour former un accumulateur de
chaleur;
fourniture d'un échangeur de chaleur (26) dans
une partie supérieure du réservoir (12), com-
portant une entrée d'eau froide (28) et une sor-
tie d'eau chaude (30) pour alimenter une ali-
mentation en eau chaude (32);
l'appareil faisant partie d'un système de chauf-
fage de locaux englobant au moins un moyen
de rayonnement thermique (18), en communi-
cation de fluide avec le réservoir (12) par l'in-
termédiaire des orifices de sortie et de retour
du réservoir (20, 24), l'orifice de retour (24)
étant agencé de sorte à diriger l'eau dans une
région agencée entre la surface externe de
l'échangeur de chaleur (26) et la surface inter-
ne du réservoir (12), pour former une zone
d'eau froide autour de la périphérie de l'échan-
geur de chaleur (26); et
chauffage de l'eau dans le réservoir, de sorte à
chauffer au moins ladite partie supérieure et à
encourager la création de courants de convec-
tion et leur écoulement vers le haut à travers
une partie centrale de l'échangeur de chaleur
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(26) et vers le bas entre une surface externe de
l'échangeur de chaleur (26) et une surface in-
terne du réservoir (12), pour assurer un trans-
fert de chaleur efficace vers l'échangeur de
chaleur (26) et pour assurer une alimentation
en eau chaude.

8. Procédé selon la revendication 7, dans lequel l'eau
dans le réservoir est chauffée au niveau de deux
emplacements séparés, l'un situé dans une partie
inférieure du réservoir et l'autre dans une partie su-
périeure du réservoir, l'eau étant chauffée de sorte
que la partie supérieure du réservoir est chauffée à
une vitesse différente de celle de la partie inférieure
du réservoir.

9. Procédé selon la revendication 8, dans lequel l'eau
dans la partie supérieure du réservoir est chauffée
plus rapidement que celle dans la partie inférieure
du réservoir.
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