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AN IMPROVED WATER HEATER

Field of the Invention

The present invention relates to a water heater. In particular, a water heater
suitable for both domestic and larger industrial uses, which utilises heat energy

more efficiently through the use of a heat exchanger.

Background to the Invention

There is within the water heating industry a continued and increasing requirement
for heaters to utilise energy more effectively and efficiently. This requirement is
mainly driven at present by increasing fuel costs and the desire to reduce

consumption of fossil fuels of limited availability.

To achieve this end a large number of improvements to many aspects of water
heaters has been made. So, improved insulation to cut loss, more efficient heaters
and so-called smart heaters, which time the energy utilisation using information
on the building and users in which the heater is installed have all been included

either alone or in combination with each other.

One type of water heater which is widely used, commonly known as a combi-
heater, has the heat source activated only when hot water is drawn, for example to
provide heat for wash water or a central heating system. Such systems have the

benefit of utilising energy to heat water only when required.

The disadvantage of combi-heaters are however that they tend to be of increased
complexity compared to conventional tank heaters. In the latter, a tank of water is
kept at a required temperature and is available when needed. The disadvantage of
a tank heater is of course that if water is not drawn off then the body of water

gradually cools, thus wasting the heat energy imported to the water.
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2.

The present invention seeks to address the disadvantages of tank heaters and to
provide a heater which, although itself a tank heater, can in certain circumstances

function in a similar manner to a combi-heater.

Summary of the Invention

According to a first aspect of the invention there is provided a water heater,
comprising:

a tank to retain a volume of water to be heated,

a water inlet and a water outlet,

a heater element to heat water in the tank,

a heat exchanger located around the heater element, the heat exchanger having an
aperture in the heat exchanger’s base or lower regions, allowing water to flow into
the heat exchanger and to the heater element,

the in-use upper region of the heat exchanger being in fluid communication with a
connection tube, the tube co-operating with the heat exchanger to direct heated

water from the heater element to the upper regions of the tank.

Heated water is thus led in a smooth manner to the upper regions of the tank,
drawing cooler water to the heater element to be heated and allowing the heated

water to form a layer which can be used more directly by the user.

The tube is preferably 15-65mm in diameter to allow sufficient water to flow in a

smooth manner and not introduce turbulence at the upper region of the tank.

The material from which the heat exchanger and/or tube is formed preferably
includes a heat insulator. Further preferably a heat insulator is present in the form
of a lining about or on the inside layer of the tube. Optionally, the heat exchanger
and/or tube are formed completely from a heat insulation material such as a

plastics material or a ceramics material.

Advantageously, one or more further heater elements are located within the tube
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to enable a higher temperature of water to be reached.

According to a second aspect of the invention, there is provided a heat exchanger

and tube as defined above.

Brief Description of the Drawings

The invention is described with reference to the accompanying drawings which
show, by way of example only, two embodiments of a water heater. In the

drawings:

Figure 1 illustrates a first embodiment of a water heater; and

Figure 2 illustrates a second embodiment of a water heater.

Detailed Description of the Invention

Tank heaters of the type described herein are in general well known and normally
share a number of features in common. The tank body itself is typically made of a
corrosion-resistant material such as steel or copper and tends to have a generally
cylindrical shape, which eases manufacture, gives reduction of the surface area of
wall to volume ratio, and also minimises the presence of any edges within the tank
which would increase corrosion of the tank. The tank is provided with a cold
water inlet to replenish water drawn off and a hot water outlet so that water can be
drawn off by the user. One or more heating elements provide energy for the
heating process. Often the or each heating element is located towards the base of
the tank. Hot water produced by the heater rises to the top of the volume of water,
with more cold water then replacing this heated water around the elements, which
cold water can then be brought up to the correct temperature. In this way the

temperature of the water in the tank is gradually brought to equilibrium.

The present invention utilises the above described lower density of hot water
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4-
compared to cold water as well as a further property where flow of water within a

volume is low: namely thermal stratification. When there is relatively little flow,
layers of water can develop in which each layer is at a different temperature, the
lowest temperature naturally being at the bottom and the warmest at the top. Such
stratification is remarkably stable and certainly over time periods required in

domestic water heating installations.

Referring initially to Figure 1, this illustrates a water heater according to a first
embodiment of the invention. The water heater comprises a tank 10 of
conventional construction, having a water inlet (not illustrated) towards the base
of the tank 10, and a water outlet 11. The water outlet 11, may extend several
inches into the body of the tank 10 to ensure that one end of the outlet 11 lies
within the body of the water. The length is not however too great as the end of
the water outlet 11 then lies in the cooler regions with water then being drawn

from those regions.

A heating element 12 extends through the walls of the tank 10 and into the
volume of water. The heating element 12 is normally located towards the base of
the tank 12 to enable heating of the coldest water. The heating element 12 can be
a conventional resistive element or it can also provide heat from a source such as
solar hot water heater, located externally on the building, a geo-thermal hot water

heater or other source.

In the present invention, the element 12 is located within a heat exchanger 13.
The heat exchanger 13 is generally cylindrical, open at one end 14, and is so
mounted that the open end 14 opens downwardly with the edge below the level of
the element 12. The heat exchanger 13, although it does not have to be
completely open at the lower end does have to include apertures to allow cooler

water to flow to the element.

The upper end of the heat exchanger 13 is closed. There is however an aperture
15 in the otherwise closed end which allows heated water within the heat

exchanger 13 to exit. An open tube 16 is joined at its first end about the aperture
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15 with a second end opening into the upper region of the tank 10. Hot water
therefore produced by the element 12, which rises and exits through the aperture
15, is led by the tube 16 to the upper region of the volume of water within the tank
10. Typically the tube 16 has an internal diameter of around 15-65mm, although

the value is chosen to suit the size of the tank 10.

Because flow of water out of the tube 16 is relatively slow and smooth, the heated
water exiting the tube tends to accumulate and form a stable layer of water above

the cooler body of water by the above mentioned process of stratification.

This provides advantages to the user as follows. Firstly, if most of the hot water
within a tank has been drawn off only a short time previously, the heated water
subsequently produced by the element 12 builds up relatively quickly in the
region from which the water is drawn off. Hot water therefore becomes available
more rapidly than would be the case with a conventional tank heater. In a
conventional heater, the hot water produced by an element rises through the whole
body of cooler water, losing heat quite rapidly as it does so. The time required to

produced usable hot water is therefore greater than in the present invention.

Given the above, the invention allows a conventional tank heater to have some of

the features of a combi-heater without having the disadvantages thereof.

The heat exchanger 13 and the tube 16 can be formed of conventional materials
such as copper or steel. Alternatively, these can be formed, either partially or
completely of a plastics or ceramics material. In order to decrease the thermal
conductivity, a heat insulating layer can be applied to the heat exchanger 13
and/or the tube 16. This reduces heat loss from the heated water as it rises

through the tank.

In use therefore the system functions as follows. The heating element 12 is

activated by conventional means. The action may be under control of a timer or



WO 2012/175961 PCT/GB2012/051425

10

15

20

25

-6-
of a thermostat, combination of these or other means in the art. The heated water,

due to its lower density rises to the top of the heat exchanger 13 and thence via the
aperture 15 into the tube 16. The water then rises until it exits the tube 16 into the
upper regions of the tank 10 where it is available for use. If water is not being

drawn off at the time then it accumulates into a layer of heated water.

As the heated water rises, cooler water is drawn into the heat exchanger 13 via the
open end 14 and, if heating is maintained, is itself heated and flows out of the heat
exchanger 13. If hot water is drawn from the tank 10 then the cold water is

admitted into the tank through the inlet.

In Figure 2, a second embodiment of water heater is shown with features common
to both embodiments being allocated the same number. The second embodiment
includes an additional heating source 22 whose element is located within the tube
16 to boost the temperature of the water produced as it rises upwards. A hotter
temperature can therefore be obtained on a first pass through the heat exchanger

13 and the tube 16.

An important feature of the tube 16 is that no water can enter the tube along its
length. The temperature of the water exiting the tube 16 can therefore be
controlled more efficiently allowing a sufficient amount of energy to be provided

by the heating element 12 or additional heating source 22.

It will of course be understood that the invention is not limited to the specific
details described herein, which are given by way of example only, and that
various modifications and alterations are possible within the scope of the

invention.
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CLAIMS

1. A water heater, comprising:
a tank to retain a volume of water to be heated,
a water inlet and a water outlet,
a heater element to heat water in the tank,
a heat exchanger located around the heater element, the heat exchanger
having an aperture in the heat exchanger’s base or lower regions, allowing
water to flow into the heat exchanger and to the heater element,
the in-use wupper region of the heat exchanger being in fluid
communication with a connection tube, the tube co-operating with the heat
exchanger to direct heated water from the heater element to the upper

regions of the tank.

2. A water heater according to Claim 1 wherein said connection tube has an

internal diameter of between 15 and 65mm.

3. A water heater according to Claim lor Claim 2 wherein said heat exchanger is

formed from a material that includes a heat insulator.

4. A water heater according to any preceding claim wherein said connection tube

is formed from a material that includes a heat insulator.

5. A water heater according to Claim 4 said heat insulator comprises a lining

about, or on the inside of, said connection tube.

6. A water heater according to Claim 1 or Claim 2 wherein said heat exchanger is
formed completely from a heat insulation material such as a plastics material or a

ceramics material.

7. A water heater according to any of Claims 1, 2 or 6 wherein said connection
tube is formed completely from a heat insulation material such as a plastics

material or a ceramics material.
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8. A heat exchanger according to any preceding claim comprising one or more

further heater elements located within said connection tube.

5 9. A heat exchanger and tube suitable for use in a water heater according to any
preceding claim, comprising a heat exchanger for surrounding a heater element,
said heat exchanger having an aperture in its base or lower, in-use, region to allow
water to flow into said heat exchanger and a connection tube in fluid
communication with said heat exchanger at its upper, in-use, region.
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