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Water Heating Apparatus and System

Field of the Invention

The present invention relates to heating systems. The invention relates
particularly to water heating systems for installation in domestic or commercial

buildings, and to heating apparatus suitable for use in same.

Background to the Invention

A conventional water heating system includes a heating element located inside a
water storage tank. The heating element is typically located at or near the bottom
of the tank. Cold water in the bottom of the tank is heated by the heating element
and disperses throughout the tank.

It is known to use an external energy sourcé to heat the heating element. In such
cases the heating element may comprise one or more coiis located in the bottom of
the tank and carrying a heating medium, typically water. The heating medium is
heated externally of the tank and the heat energy is then imparted to the water in
the tank via the coil(s).

It is increasingly common to use a renewal energy éource, e.g. solar energy, to

heat the heating medium. However, solar heated systems tend to have
unsatisfactory water draw-off temperature, pérticularly in environments with
unpredictable weather or marginal or intermittent sunlight. Moreover, in instances
where an existing conventional heating system is converted to a solar powered
heating system, the existing storage tank is typically removed and replaced with a
new storage tank and associated equipment. This is relatively expensive and is
considered to be wasteful since many of the removed tanks are relatively intact.
Furthermore, fitting a new storage tank can unbalance, and/or expose faults in, the

remainder of the heating system leading to customer dissatisfaction.

CONFIRMATION COPY
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It would be desirable to provide an improved system which mitigates at least some

of the problems identified above.
Summary of the Invention

A first aspect of the invention provides a fluid heating apparatus comprising an
body defining a chamber for containing a quantity of fluid to be heated, the
chamber having a fluid inlet and a fluid outlet spaced apart in a first axial
direction; and means for heating the fluid in said chamber, the heating means
being located in said chamber between said fluid inlet and fluid outlet, the heating
means comprises a hollow body having a flow inlet and a return outlet to allow a
heating medium to flow through said hollow body, wherein said hollow body
comprises a first heat exchanging surface extending along the chamber in, or
substantially in, said first axial direction between said fluid inlet and said fluid
outlet, said first heat exchanging surface facing an internal surface of said chamber
to define a passage for said fluid therebetween, said passage extending between
said first heat exchanging surface and the body in, or substantially in, said first
axial direction. Said internal surface of the chamber may be provided by, for
exarhple, the body and/or by the surface of another object inside the chamber, for
example another part of the hollow body.

In preferred embodiments, said hollow body is a heating exchanging element, i.e.

a part of a heat exchanger for carrying a heating medium.

A second aspect of the invention provides a heating system comprising a storage
tank for a fluid; and an apparatus for heating said fluid, said heating apparatus
including a chamber for containing a quantity of said fluid and means for heating
the fluid in said chamber, wherein said apparatus has a fluid outlet provided at the
in use top end of the chamber and which is in fluid communication with an in-use
upper portion of said tank, and a fluid inlet provided at or adjacent a lower end of
said chamber and which is in fluid communication with an in-use lower portion of

said tank, said fluid communication being substantially unrestricted to allow
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thermosyphonic flow of fluid between the storage tank and the apparatus during

use.

In some embodiments, the heating apparatus is provided externally of the storage
tank, preferably at a side of the storage tank. In other embodiments, the heating
apparatus may be provided internally of the storage tank. Preferably, the heating
apparatus provided in the heating system embodies the first aspect of the

invention.

A further aspect of the invention provides a heating system comprising a storage
tank for a fluid; and an apparatus for heating said fluid, said heating apparatus
including a chamber for containing a quantity of said fluid and means for heating
the fluid in said chamber, wherein an in-use upper portion of said chamber is in, or
capable of, fluid communication with an in-use upper portion of said tank, and an
in-use lower portion of said chamber is in, or capable of, fluid communication

with an in-use lower portion of said tank.

During use, fluid heated in said chamber rises to the upper portion of the chamber
and fluid is drawn into the lower portion from the storage tank. The heated fluid is
drawn from the upper portion of the chamber and is deposited in the upper portion

of the storage tank.

Preferably, said heating means comprises a heating device located wholly or
partially within said chamber. More preferably, said heating device substantially
fills said chamber. In preferred embodiments, said heating device comprises a

heat exchanger, especially a double pass heat exchanger.

Advantageously, the system includes or is connectable to a device for generating
renewable energy, e.g. a solar energy collecting device. In the preferred
embodiment, the heating device is connectable to one or more solar energy
collecting devices such that the heating medium carried by the heating device is

heated by solar energy.
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The apparatus and systems are particularly suited for use as a water heating system
for buildings, including domestic or commercial buildings. In such cases, said
fluid comprises water. The water heating system may form part of a water
dispensing system (e.g. including taps, showers and/or other outlets) and/or may

form part of a central heating system.

Accordingly, another aspect of the invention provides a water heating system for
buildings, the water heating system comprising the system of the first aspect of the

invention.

A still further aspect of the invention comprises a fluid heating apparatus for
connection to a fluid storage tank, the apparatus comprising a chamber for
containing a quantity of said fluid and means for heating the fluid in said chamber,
wherein the apparatus is connectable to the storage tank éuch that an in-use upper
portion of said chamber is capable of fluid communication with an in-use upper
portion of said tank and an in-use lower portion of said chamber is capable of fluid

communication with an in-use lower portion of said tank.

In preferred embodiments, the heating apparatus are advantageously arranged to
cause a thermosyphonic action in the fluid and may be referred to as

thermosyphons.

Advantages of the preferred embodiments include: the water within the heating
system is heated quickly and efficiently; the availability of hot water m the heating
system is improved; and when converting an existing heating system, the existing
storage tank does not have to be removed and the likelihood of the existing heating

system being upset is reduced.

Further advantageous aspects of the invention will become apparent to those
ordinarily skilled in the art upon review of the following description of a specific

embodiment and with reference to the accompanying drawings.
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Brief Description of the Drawings

Embodiments of the invention are now described by way of example and with
reference to the accompanying drawings in which like numerals are used to

indicate like parts and in which:

FIGURE 1 is a schematic diagram of a heating system embodying one aspect of

the invention;

FIGURE 2 is a cross sectional side view of a heating apparatus included in the

system of Figure 1 and embodying a further aspect of the invention;
FIGURE 3 is a perspective view of the heating apparatus of Figure 2;

FIGURE 4 is a perspective view of a tank and heating apparatus assembly

embodying another aspect of the invention; and
FIGURE 5 is a sectioned side view of the assembly of Figure 4.

Detailed Description of the Drawings

Referring now to Figure 1 of the drawings, there is shown, generally indicated as
10, a preferred heating system embodying one aspect of the invention. The
heating system 10 comprises a first liquid storage tank 14 and a heating apparatus
12, interconnected by pipework 18. In the preferred embodiment Figure 1, the
heating system 10 comprises a water heating system for a building, such as a
domestic or commercial building. Hence, the system 10 stores, heats and delivers
water. In the following description, the preferred embodiment of a water heéting

system is described, although it will be understood that the invention is not limited

to use with water.
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In preferred embodiments, the heating apparatus 12 embodies a further aspect of
the invention, and preferably comprises a thermosyphon apparatus, or heat
exchanger. The apparatus 12 comprises a body or housing 25 defining an internal
chamber 26. In use, the chamber 26 holds a quantity of a heating medium,
typically water. In a preferred embodiment, the housing 25 is elongate in shape
having first and second ends 28, 30, the first end 28, being positioned above the
second end 30 in use. The housing 25 has a longitudinal axis which is, typically,
substantially vertically orientated in use. The housing 25 may be manufactured
from any suitable material, e.g. copper, and its exterior surface is preferably
substantially covered by insulating material 62 (shown in Figures 2 and 3), e.g. a
conventional insulating jacket or other insulating covering. In the illustrated
embodiment, the housing 25 is substantially cylindrical in shape, but may take

alternative cross-sectional shapes.

The storage tank 14 has an internal chamber 20 which, in use, is substantially
filled with a heating medium, typically water. The tank 14 has first and second
ends 22, 24, the first end 22 being, in use, positioned above the second end 24. In
use, the longitudinal axis of the tank 14 is, typically, substantially vertically
orientated. The tank 14 may be substantially similar to a typical water storage

tank or cylinder used in a conventional water heating system, and is preferably
insulated (not illustrated) by a conventional insulating jacket or other insulating
cover. The liquid capacity of the chamber 26 is less than the liquid capacity of the
chamber 20. ' ‘

The pipework 18 includes an outlet pipe 40 and inlet pipe 42 connected between
the heating apparatus 12 and tank 14. In use, water flows from the housing 25 to
the tank 14 via the outlet pipe 40, while the inlet pipe 42 allows water to flow from
the tank 14 to the housing 25. More specifically, in the preferred embodiment, the
outlet pipe 40 is connected (directly or indirectly) between the first end 28 of the
housing 25 and the first end 22 of the tank 14 such that, in use, water located at or
near the first end 28 of the chamber 26 can flow to into the chamber 20 at or near

the first end 22. As shown in Figure 1, additional pipe sections, e.g. pipe 36, may
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be present in the pipework 18, as is necessary or convenient, to create the desired
liquid communication in the system 10. The inlet pipe 42 is connected to the tank
14 at or near the second end 24, and to the housing 25 at or near the second end 30
such that, in use, water located at or near the second end 24 of the tank 14 can
flow into the chamber 20 at or near the second end 30. To this end, the housing 25
has an inlet at end 30 which may be referred to as the secondary flow inlet, or the
cold feed inlet.

The heating system 10 comprises at least one delivery pipe 44 for delivering the
contents of the tank 14 to one or more outlets, for example taps (not shown). The
delivery pipe 44 is connected , directly or indirectly, to the in use upper end 22 of
the tank 14 so that water located at or near the end 22 may be drawn out of the
tank 14 and dispensed from the system 10. In the illustrated embodiment the
delivery pipe 44 is connected to the secondary outlet pipe 36, described

hereinafter.

The illustrated system 10 also includes a second liquid storage tank 32 defining
chamber 34. The tank 32 may be substantially similar to a conventional cistern as
used in a conventional water heating system and is typically connected to a mains
water supply (not shown). The tank 32 (usually referred to as the cold water tank)
may supply (cold) water to the tank 14 (usually referred to as the hot water tank)

as required.

In the illustrated embodiment, the pipework 18 includes pipe 36 by which liquid
may enter or leave the tank 14, and inlet pipe 38, by which water may be fed into
the tank 14 from the cistern 32. Inlet pipe 38 is connected to the tank 14 at or near
the second end 24 such that, in use, water from tank 32 may be fed to the tank 14
at or near the second end 24. A vent pipe 19 is also provided to vent any excess
steam or vapoﬁr pressure that may build up in the tank 14. The vent 19 may be

directed into the cistern 32.
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The heating apparatus 12 comprises means for heating water that is contained
within the chamber 26. In the preferred embodiment, the heating means takes the
form of a heat exchanger, as is described in more detail hereinafter with reference
to Figures 2 and 3, although it may take any other suitable form, for example an
electrical immersion heating element. A suitable heat exchanger typically
comprises one or more pipes or coils wholly or partially immersed in the water, or
other medium, to be heated. The pipes or coils carry a heating medium (typically
water, although other liquids/fluids may be used) which is heated duﬁng use by a
convenient energy source. The heated medium imparts thermal energy to the
surrounding water via the walls of the pipes or coils and so heats the surrounding
water. When a heat exchanger is used, the system 10 requires an external energy
source which, in preferred embodiments, comprises a renewable energy source,
especially a solar energy source. Alternatively, any other heat or energy source
may be used, e.g. an oil or gas fired boiler, or wood pellet boiler, wind turbine

powered heater, and so on.

Hence, in preferred embodiments, the system 10 includes one or more solar energy
device 46 for collecting solar energy and converting same into thermal energy.
The solar energy device(s) 46 may be of any suitable conventional design.
Typically, the, or each, solar energy device 46 (commonly referred to as a solar
panel) comprises one or more solar thermal collectors (not shown) and one or
more pipes or coils (not shown) carrying a heating medium (typically water,
although other fluids may be used). The device 46 typically operates as a heat
exchanger whereby the collected solar thermal energy heats the heating medium
through the associated pipes or coils. The or each solar panel 46 includes a flow
port 47 and a return port 49 by which the heating medium may flow between the
solar panel 46 and the heating apparatus 12. ATo this end, Figure 1 shows flow and
return pipes 51, 50 connected between the solar panel 46 and the heating device
46.

The preferred configuration of the heating apparatus 12 is now described in more

detail with reference to Figures 2 and 3. The heating means includes a heating
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device or element, which is generally indicated as 16 in Figures 2 and 3, and
which serves as part of the heat exchanger. The heating element 16 comprises a
hollow body containing, in use, a heating medium (assumed to be water in the
present example but may comprise other fluid(s)). The heating element 16 has in
inlet 55 connected in use to the flow pipe 51 of the solar panel 46 and an outlet
57connected in use to the return pipe 50 of the solar panel 46. The inlet 55 may be
referred to as a primary flow inlet and receives, in use, a primary flow of a heated
medium from the solar panel 46, or other source. The outlet 57 may be referred to
as a primary return outlet and returns, in use, a primary return of the heated

medium to the solar panel 46, or other heating source.

In the preferred embodiment, the hollow body of the heating element 16 comprises
an inner section in the form of a pipe or tube 54 and an annular or sleeve-like outer
section 58 located around substantially all or part of the inner section 54. Each
section 54, 58 is hollow to define a respective internal channel 56, 60 and the
sections 54, 58 are connected so that the channels 56, 60 are in fluid
communication with one another. Preferably, the inner section 54 is connected to
the outer section at or adjacent the end of the outef section 58 so that the inner
section 54 extends along substantially the entire length of the outer section 58.
Conveniently, the inlet and outlet 55, 57 of the heating element 16 are each
connected to or provided on one or other of the sections 54, 58. In the illustrated
embodiment, the inlet 55 is provided by an end 61 of pipe section 54, and the
outlet 57 is provided by a pipe or other conduit provided at an outlet of the annular
section 58. The preferred heat exchanger is a “double pass” heat exchanger, the
inner section 54 providing a first or inner pass, while the outer section 58 provides
a second or outer pass. An. end portion of the apparatus 12 may be removable, e.g.
by screw fit, to allow maintenance of the apparatus 12. Typically, the removable

portion is provided at end 28.

The heating element 16 is located in chamber 26 and is preferably dimensioned to
substantially fill the chamber 26, at least transversely but preferably also
longitudinally. The external surfaces of the heating element 16 serve as heat
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exchanging surfaces. The outer external surface of the heating element 16
(provided in the present example by the annular section 58) faces the internal
surface of the housing 25 to define an annular passage 35 therebetween along
which fluid may pass when travelling from the inlet to the outlet of the chamber
26. The width of the passage 35 is relatively small, for example about Smm. A
second fluid passage 37 is defined between the inner external surface of the
annular section 58 and the external surface of the inner pipe 54. The arrangement
is such that when the chamber 26 is filled with water, the water surrounds the
heating element 16 and is in contact with its heat exchanging surfaces 48 as
provided by the inner and outer surfaces of the annular section 58 and the outer
surface of the inner pipe 54. To this end, the sections 54, 58 are formed from a
suitable heat conducting material, for example copper. The preferred
configuration of heat exchanger described above offers a relatively large surface
area by which heat exchange can take place. Moreover, because the heating
element substantially fills the chamber 26, or at least a portion of the chamber 26,
there is a relatively small volume of water in the chamber 26, a large proportion of
which is in contact with, or is close to, the surfaces of the sections 54, 58 and this

allows that heating element 16 to heat the water in chamber 26 relatively quickly.

In alternative embodiments (not illustrated) one or more fluid passages maybe
defined between any two or more surfaces within the chamber 26, at least one of

which is a heat exchanging surface.

In use, the heating medium circulates between the solar panel(s) 46 and the
heating element 16 via the primary flow and return pipes 51, 50. A pump control
unit 68 may be provided to cause or assist the circulation. The heating medium is
heated by solar energy when at the solar panel(s) 46 and heats thé water in
chamber 26 when in the heat exchanger. Since water has different densities at
different temperatures, a temperature gradient forms within the chamber 26.- The
water in.the chamber 26 thus moves upwards towards the first end 28 of the
housing 25, being heated by the heating element 16 as it travels, colder water
gathering at the second end 30 of the chamber 25. The rise of the heated water in
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the chamber 26 causes water to be drawn into the bottom 30 of the chamber 26
from the bottom 24 of tank 14 via pipe 42. Normally, this water is cold or cooler
water that has gathered at the bottom of the tank 14. Because the top 28 of the
chamber 26 is in fluid or liquid communication with the top 22 of the tank 14, the
drawing of water from the tank 14 into the chamber 26 via pipe 42 causes the
heated water at the top 22 of the chamber 26 to be drawn into the top 22 of the
tank 14 (via pipes 40 and 36 in the present example). This action, which is
effected by gravity and convection, may be referred to as thermosyphonic action

and the heat exchanger 12 may be described as a thermosyphon apparatus.

To promote the thermosyphonic effect, it is advantageous to maximise the gravity
based pressure differential in the thermosyphon circuit. It is preferred, therefore,
that the connection between the in use lower end 30 of the apparatus 12 and the
tank 14 is located at or adjacent the in use lower end of the tank 14. It is also
preferred that the inlet 37 of the tank 14 through which heated water is delivered
from the heating apparatus 12 is located in the in use top, and in particular through
the top end surface, of the tank 14. The preferred arrangement is such that the
water from the apparatus 12 is delivered into the top of the tank 14 from above the
tank 14. Typically, the water is delivered into the top of the tank 14 by a pipe or
other conduit (pipe 36 in the illustrated example) that exteﬁds from the top of the
tank 14 in a direction that is, in use, upwards. In the illustrated example, a section
of pipe 40 also extends in use upwardly from the top of apparatus 12, the pipes 36,
40 connecting at point P which is the highest point in the thermosyphon circuit. In
the illustrated example, the pressure differential in the thermosyphon circuit is
determined by the vertical distance between point P and the inlet 42. Typically,
this distance is approximately 2000mm. For typical sizes of tank 14, poiﬂt P may
be approximately ISOOmm above the top of the tank 14. It will be understood that
the connection between the top of the apparatus 12 and the top of the tank 14 may
be made using one or more pipes or conduits as desired, pr,eferably including a
section extending in use substantially upwards from the tank 14, and/or preferably
a section extending in use substantially upwards from the apparatus 12. It will be
understood that, depending on the respective heights of the tank 14 and apparatus
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12, one or both of the upwardly extending sections of the pipework 36, 40 may not
be required, and the feed into the top of the tank 40 may be made at a side wall of

the tank.

It is noted that in the thermosyphon circuit, which in the illustrated example
includes the chamber 26, the pipes 36, 40, the chamber 20 and the inlet pipe 42, no
valves or pumps are present — the water travels around the circuit under the
thermosyphon effect. Therefore, the apparatus 12, does not have any valves or

other fluid control devices at, or in the path of, its secondary inlet and outlet.

Hence, the heated water which leaves the heating apparatus 12 via the outlet pipe
40 is deposited within the tank 14 at or near the first end 22. This deposition of
relatively hot water into the in use top of the tank 14 results in a layering of water
in the tank 14 whereby hotter water sits at or near the top 22 of the tank 14 and

cooler water is located at or near the bottom 24.

When one or more of the system’s outlets (e.g. taps or showers) is operated, water
is drawn from the top 22 of the tank 14 via pipe 44 and delivered to the tap,
shower or other outlet. When water is dispensed from the system 10, the water in
the tank 14 may be replenished from the cistern 32 via pipe 38. The conﬁguraﬁon
of the system 10 as described above increases the probability that hot water is
available for delivery from the tank 14. This is because a relatively small quantity
of water can be heated quickly and efficiently in the heating apparatus 12 and then
deposited into the tbp 22 of the tank 14 so that it is available to users of the system
10 without having to migrate upwafdly through, or be diluted by, the colder water
in the tank 14.

By way of example, the housing 25 is approximately 800 mm in length and
approximately 65 mm in width. The pipes 50, 51 40, 42 may be approximately 15
mm diameter. Preferably, the outlet pipe 40 is connected to the secondary outlet
pipe 36 at a height of approximately 600mm above the housing 25. The inner

section 54 may be approximately 15mm diameter and the annular section 58 may
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have an outer diameter of approximately 54 mm and an inner diameter of

approximately 42mm giving an internal chamber width of approximately 12mm.

In preferred embodiments, at least some and preferably all of the internal surfaces
of the heating apparatus 12 are substantially smooth. In particular, it is preferred
that the internal walls of éhamber 26, the external surfaces of the annular section
58 and/or the outer surfaces of the inner section 54 are smooth. It is preferred the
some or all of the aforesaid internal surfaces are substantially solid or continuous,
and preferably also substantially straight, at least in a direction longitudinal of the
apparatus 12. This end, the outer section of the heating element 16 is preferably
comprises a sleeve formed by a hollow wall with substantially straight and
continuous external surfaces extending in the longitudinal direction. In the
illustrated embodiment, the sleeve 58 is substantially circular in transverse cross-
section (i.e. in a plane pefpendicular with the longitudinal axis of the apparatus 12)
and so is substantially cylindrical in shape, although in alternative embodiments it
may take any one of a variety of alternative transverse cross-sectional shapes, e.g.
rectangular or polygonal. The size or width of the section 58 may be substantially
constant in transverse cross-section (taken in a plane perpendicular with the
longitudinal axis of the apparatus 12). Similarly, the inner section 54 preferably
comprises a substantially linear tube with substantially straight and continuous
external surfaces extending in the longitudinal direction, and maybe said to be of

substantially constant transverse cross-section.

In the illustrated embodiment, the heat exchanger 12 has a double pass
arrangement implemented by the provision and interconnection of the inner and
outer sections 54, 58. The inner section 54 is located within, and spaced-apart
from, the outer section 58 with their respective longitudinal axis running
substantially parallel or coincident with one another. The inner section 54 enters
the outer section 58 at one end and is connected to it preferably at the other end.
In alternative embodiments, one or other of the sections 54, 58 may be omitted,
and/or alternative shapes and configurations for the heating element 16 may be

used. For example, with the inner section 54 omitted, the primary flow and return
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conduits 51, 50 may each be connected to the outer section 58. The channel 60
within the outer section 58 may be configured to provide one or more passes along
its length between the primary flow inlet and primary return outlet. Depending on
how many passes are provided, the return conduit 50 may be located at the same

or opposite end of the section 58, and therefore of the apparatus 12, as the inlet 51.

The smooth and continuous nature of the surfaces within the heat exchanger 16
creates relatively low frictional losses for the secondary water flowing through the
chamber 26. This promotes a relatively smooth and efficient flow of the

secondary water and this facilitates the thermosyphonic action.

To further facilitate the thermosyphonic action, it is preferred that the secondary
flow outlet from the apparatus 12 (which in the present example is implemented
by pipe 40) is arranged to provide a channel for the secondary flow out of the
chamber 26 that extends substantially linearly from the end 28 of the apparatus 12
in the longitudinal direction. To this end, the preferred apparatus 12 has a
secondary outlet 41 from the chamber 26, the outlet 41 being located at the end 28
and more particularly in the end face 29 of the chamber 29 so that water flowing
through the outlet 41 flows in the longitudinal direction. The outlet pipe 40, when
connected to the outlet 41 extends from the end of apparatus 12 in the longitudinal
direction. The arrangement is such that, in use, water flowing upwardly though
the chamber 26 exits the chamber 26 from the top of the apparatus 12 and so flows
substantially linearly in the upwards direction and is not impeded by, for example,

a bend in the pipework.

Advantageously, the diameter of the outlet 41, and preferably also the outlet pipe
40, is selected to create a venturi effect in chamber 26 in the region of the outlet 41

and this helps to promote the flow of water out of the chamber 26.

In preferred embodiments, the apparatus 12 is arranged such that each of the pipes
40, 50, 51 is connectable to the same end, in particular the in use top end, of the
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apparatus 12. However, in alternative embodiments, one or more of the pipes may

be connectable to the other end, or elsewhere on the apparatus 12.

Optionally, one or more additional, or alternative, heating elements, e.g. an
electrical immersion heater (not shown) or other electrically powered heating
device, may be provided in the chamber 26, 126, typically at the in use lower end
30. Advantageously, the heating element may be powered by a renewable energy
source, for example a wind turbine. For example, a wind turbine (not shown) may
be electrically coupled to an electrical immersion heater, or other electrically
powered heating device, located in the chamber 26, 126. It is envisaged that such
heating devices are provided in addition to the heat exchanging units 16, 116
described above, although they could alternatively be provided in the chamber 26,
126 instead of the units 16, 116.

The system 10 shown in Figure 1 is suitable for use as a typical domestic open
vented water supply system. It will be understood that the invention is not limited
to use with such systems. For example, the invention may be used with a direct
mains fed pressurised plumbing system (not illustrated). Such systems do not

require the cistern 32 or the open vent 19.

Moreover, the system 10 may be used not only with a dispensing hot water
system, but also with a central heating system in which the heated water is

delivered to heating units such as radiators.

It is noted that the system 10, in particular the interaction betweeﬁ.the heating
apparatus 12 and the tank 14, does not require any valves, pumps or electrical
connections. It is preferred, for reasons of safety that no valves are fitted to the
circulating pipework 18 between the heating apparatus 12 and the tank 14. This
allows the water in the chamber 26 of the apparatus 12 to expand freely as it is
heated. The flow and return pipes 51, 50 may include one or more isolating valves
at the pump control unit 68, and typically also a regulator, with which to adjust the
flow rate of the circuit between the solar panel 46 and the heating apparatus 12.
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Referring now to Figures 4 and 5, there is shown a combined tank and heating
apparatus, generally indicated as 70, embodying a further aspect of the invention.
The tank 114 is typically a liquid (usually water) storage tank of the type suitable
for use in a water heating system. The heating apparatus 112 may be substantially
similar to the heating apparatus 12 and variations thereof described hereinbefore
and so like numerals are used to indicate like parts and similar descriptions apply

as will be apparent to the skilled person.

The heating apparatus 112 is located within the chamber 120 of the tank 114. The
respective longitudinal axes of the tank 114 and apparatus 112 are preferably
substantially coaxial or parallel. The primary flow inlet 155 and primary return
outlet 157 are connected to conduits 151, 150 extending through the wall of the
tank 114, preferably through the in use top of the tank 114. Thé secondary flow
outlet 141 from the chamber 126 opens into the chamber 120. The apparatus 112
is preferably positioned and orientated within the tank such that the outlet 141
opens into the in use top 122 of the chamber 120.

A delivery conduit or pipe 144 is provided for delivering the contents of the tank
114 to remote outlets, e.g. taps (not shown). The inlet 145 to the delivery pipe 144
is preferably located in the top of the tank 114 and more preferably is substantially
aligned or in register with thé outlet 141 of the apparatus 112 so that, in use,
heated water emanating from the outlet 141 may readily flow through the inlet
145. It is preferred, however, that the outlet 141 and inlet 145 are not directly

connected to one another in order to allow heated water to gather in the top of the

tank 114.

The secondary inlet, or cold feed, to the apparatus 112 may be provided in any

convenient manner at the in use lower end 130 of the housing 125. For example, in
the illustrated embodiment, the housing 125 is open ended to allow water to flow
directly from the chamber 120 into the lower end 130 of the chamber 126 under

thermosyphonic action.
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The combined tank and heating apparatus 70 may be incorporated in to a heating
system such as, for example the system shown in Figure 1 in place of tank 14 and
thermosyphon 12. The tank 114 has an inlet 139 through which cold water may be
provided, e.g. from cistern 34. Delivery pipe 144 may be connected to vent pipe

19 if required.

In use, a heated primary medium, typically water, is passed through the heating
device 116 from the solar panel(s), or other heat source, and heats the water in the
chamber 26. A thermosyphonic action is created whereby water is drawn into the
lower end 130 of chamber 26 from chamber 120, whereupon it is heated as it
travels upwardly through the chamber 126 and is then delivered into the top 122 of
the tank 144.

The present invention is not limited to the embodiment(s) described herein, which
may be amended or modified without departing from the scope of the present

invention.
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CLAIMS:

1. A fluid heating apparatus comprising a body defining a chamber for containing
a quantity of fluid to be heated, the chamber having a fluid inlet and a fluid outlet
spaced apart in a first axial direction; and means for heating the fluid in said
chamber, the heating means being located in said chamber between said fluid inlet
and fluid outlet, the heating means comprises a hollow body having a flow inlet
and a return outlet to allow a heating medium to flow through said hollow body,
wherein said hollow body comprises a first heat exchanging surface extending
along the chamber in said first axial direction between said fluid inlet and said
fluid outlet, said first heat exchanging surface facing an internal surface of said
chamber to define a passage for said fluid therebetween, said passage extending in

said first axial direction.

2. An apparatus as claimed in claim 1, wherein said first heat exchanging surface
and said internal surface of said body are substantially solid, and preferably
substantially smooth, along said passage.

3. An apparatus as claimed in claim 1 or 2, wherein said passage is substantially

straight in said first axial direction.

4. An apparatus as claimed in any one of claims 1 to 3, wherein said hollow body

substantially fills said chamber.

5. An apparatus as claimed in any préceding claim, wherein said passage is

substantially annular in a plane perpendicular with said first axial direction.

6. An apparatus as claimed in any preceding claim, wherein the hollow body
comprises an annular outer section, said first heat exchanging surface being

provided by an outer external surface of said annular outer section.
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7. An apparatus as claimed in claim 6, wherein said annular outer section is sleeve

shaped, and preferably substantially cylindrical in shape.

8. An apparatus as claimed in claim 6 or 7, wherein the annular outer section has
an inner external surface, the inner external surface providing a second heat

exchanging surface extending between said fluid inlet and said fluid outlet.

9. An apparatus as claimed in any one of claims 6 to 8, wherein the hollow body
includes a hollow inner section located within, and in fluid communication with,

said annular outer section and having an outer surface, said outer surface providing

- athird heat exchanging surface extending between said fluid inlet and said fluid

outlet.

10. An apparatus as claimed in any preceding claim, wherein the or each heat

exchanging surface is substantially solid and preferably substantially smooth.

11. An apparatus as claimed in claim 9 or 10, wherein said inner section

comprises a pipe.

12. An apparatus as claimed in any one of claims 9 to 11, wherein said inner
section has a longitudinal axis that is substantially parallel with, and preferably

substantially coaxial with, the longitudinal axis of the outer section.

13. An apparatus as claimed in any one of claims 9 to 12, wherein a second fluid
passage is defined between the outer surface of the inner section and the inner
surface of the annular outer section, said second passage being substantially

straight in said axial direction.

14. An apparatus as claimed in any one of claims 9 to 13, wherein said flow inlet
is provided on one or other of said inner or outer hollow body sections, the return

outlet being provided on the other of said inner or outer hollow body sections.
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15. An apparatus as claimed in claim 14, wherein inner section is connected to
said outer section at one end of the outer section, said flow inlet or return outlet
being provided on the opposite end of the outer section, the other of said flow inlet
or return outlet preferably being provided on the inner section adjacent said

opposite end of the outer section.

16. An apparatus as claimed in any preceding claim, wherein said flow inlet and
return outlet are provided at the same end of the apparatus, preferably the in use

top end of the apparatus.

17. An apparatus as claimed in any preceding claim, wherein said fluid outlet is
provided at the in use top end of the apparatus and is substantially aligned with
said first axial direction, and is preferably substantially aligned with at least part of

said fluid passage.

18. An apparatus as claimed in claim 17, wherein said fluid outlet includes a fluid
conduit extending from said apparatus in a direction substantially parallel with, or

substantially coincident with, said first axial direction.

19. An apparatus as claimed in any preceding claim, wherein said fluid inlet is

provided at or adjacent the in use lower end of the apparatus.

20. An apparatus as claimed in any preceding claim, wherein said body is

substantially cylindrical in shape.

21. An apparatus as claimed in any preceding claim, wherein said apparatus is in
fluid communication with a storage tank having an in use upper portion and an in
use lower portion, wherein said fluid outlet is provided at the in use top end of the
apparatus and is in fluid communication with said in-use upper portion of said
tank, and said fluid inlet is provided at or adjacent a lower end of said apparatus

and is in fluid communication with said in-use lower portion of said tank, said
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fluid communication being substantially unrestricted to allow thermosyphonic

flow of fluid between the storage tank and the apparatus during use.

22. An apparatus as claimed in claim 21, wherein said apparatus is located

externally of the tank, preferably adjacent a side of the tank.

23. An apparatus as claimed in claim 22, connected to said storage tank by a fluid
conduit including a delivery section for delivering fluid into said upper portion of
the tank, wherein said delivery section is arranged to deliver said fluid from above

the tank in use, preferably through the top of the tank.

24. An apparatus as claimed in claim 23, wherein said delivery section extends

from the top of the storage tank in a substantially vertical direction in use.

25. An apparatus as claimed in any one of claims 22 to 23, connected to said
storage tank by a fluid conduit including a section through which fluid is drawn in
use from the top of the apparatus, said drawing section extending from said

apparatus in a substantially vertical direction in use.

26. An apparatus as claimed in claim 21, wherein the apparatus is provided

internally of the tank.

27. An apparatus as claimed in claim 26, wherein said fluid outlet opens onto said

upper portion of the tank and said fluid inlet opens onto said lower portion of the

_tank.

28; An apparatus as claimed in claim 26 or 27, a fluid conduit being connected to
the upper portion of the tank, preferably at the top of the tank, for drawing fluid
from the upper portion of the tank, and wherein said fluid outlet is substantially
aligned with said fluid conduit.
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29. An apparatus as claimed in any preceding claim, wherein said flow inlet and
said return outlet are connected to an apparatus for heating said heating medium,
preferably a solar energy heating apparatus, or other renewable energy heating

apparatus.

30. A heating system comprising a storage tank for a fluid; and an apparatus for
heating said fluid, said heating apparatus including a chamber for containing a
quantity of said fluid and means for heating the fluid in said chamber, wherein said
apparatus has a fluid outlet provided at the in use top end of the chamber and
which is in fluid communication with an in use upper portion of said tank, and a
fluid inlet provided at or adjacent a lower end of said chamber and which is in
fluid communication with an in-use lower portion of said tank, said fluid
communication being substantially unrestricted to allow thermosyphonic flow of

fluid between the storage tank and the apparatus during use.

31. A system as claimed in claim 30, wherein said apparatus is located externally

of the tank, preferably adjacent a side of the tank.

32. A system as claimed in claim 31, wherein the apparatus is connected to said
storage tank by a fluid conduit including a delivery section for delivering fluid into
said upper portion of the tank, wherein said delivery section is arranged to deliver

said fluid from above the tank in use, preferably through the top of the tank.

33. A system as claimed in claim 32, wherein said delivery section extends from

the top of the storage tank in a substantially vertical direction in use.

34. A system as claimed in any one of claims 31 to 33, wherein the apparatus is
connected to said storage tank by a fluid conduit including a section through which
fluid is drawn in use from the top of the apparatus, said drawing section extending

from said apparatus in a substantially vertical direction in use.
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35. A system as claimed in claim 30, wherein the apparatus is provided internally

of the tank.

36. A system as claimed in claim 35, wherein said fluid outlet opens onto said
upper portion of the tank and said fluid inlet opens onto said lower portion of the
tank.

37. A system as claimed in claim 35 or 36, comprising a fluid conduit connected
to the upper portion of the tank, preferably at the top of the tank, for drawing fluid
from the upper portion of the tank, and wherein said fluid outlet is substantially

aligned with said fluid conduit.
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