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(54) Flammable fluid heating apparatus

(57) This invention provides a flammable fluid
fuelled heater (1) providing a direct opening (5) into the
primary combustion chamber (2) to provide an unob-
structed view of the fire. Any circulating means such as
a fan (6) may be provided adjacent the opening (5) so
as to provide an air curtain across the opening. This may
limit the flow of air through the opening (5) to reduce

y
)

i

overall throughput as well as reducing spillage out the
opening. In addition, the artificial log assembly (16) in
the fire may be arranged so that at least some of the
logs (17) meet reflective surfaces (18,19,20) at right an-
gles so as to provide a visual continuity into the reflective
surface and thereby provide a larger visual appearance
to the fire.
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Description

This invention relates to flammable fluid fuelled
heaters and, in particular, although not necessarily sole-
ly, gas fuelled heaters.

Traditional flammable fluid fuelled heaters such as
gas fuelled heaters comprise a combustion chamber in-
to which the flammable fluid is supplied and may be pro-
vided with an exhaust into the room into which the heater
is housed. Such flueless units may be provided with cat-
alytic converters forming a secondary combustion
chamber above the primary combustion chamber to re-
duce the emissions in the exhaust. However, in trying to
provide such units with an open front wall to provide an
unobstructed view of the flames in accordance with a
conventional fireplace, some difficulties might arise in
minimising the size of that catalytic converter due to the
large open front area for the drawing of air into the pri-
mary combustion unit increasing the overall throughput
of the heater. A catalytic converter of reduced size caus-
es a obstruction to the flow of air through the heater and
this may lead to spilling of emissions directly from the
primary combustion out through the open front of the
unit and into the room into which the unit is housed. This
can cause problems with such emissions reaching lev-
els that are either unsafe or at least outside regulatory
guidelines.

Another aspect of traditional fireplaces is attempts
to provide a realistic artificial log assembly in the com-
bustion chamber. There may be a preference for a pri-
mary combustion chamber and associated artificial log
assembly which attempts to provide a visually larger fire
than is physically present so that the overall size of the
heater unit may be minimised by still providing a rela-
tively large apparent fire area. Such traditional technol-
ogy has included the provision of a mirror behind the
artificial log assembly and primary combustion cham-
ber. However, the reflected image in the mirror does not
always provide a realistic appearance if there is a visu-
ally apparent division between the real image and the
reflected image.

It is an object of the present invention to provide a
flammable fluid fuelled heater which may overcome or
minimise any one or more of these disadvantages or at
least provide the public with a useful choice.

Viewedfrom afirst aspect the present invention pro-
vides flammable fluid fuelled heater comprising:-

a primary combustion chamber having an opening
in at least one side thereof to provide a view of a
substantial portion of the primary combustion
chamber:

a flammable fluid fuel supply to said primary com-
bustion chamber to, upon combustion, provide a
substantial portion of yellow flame; and,

an air circulating means to provide and/or direct a
stream of air across at least a portion of said open-
ing into said primary combustion chamber.
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Viewed from a second aspect the present invention
provides a flammable fluid fuelled heater comprising:-

a primary combustion chamber;

a flammable fluid fuelled supply to said primary
combustion chamber to upon combustion, provide
a substantial portion of yellow flame;

an artificial log assembly provided in said primary
combustion chamber;

at least one reflective surface provided on at least
one side of said primary combustion chamber to
provide a reflected view of said substantially yellow
flame and artificial log assembly; and,

wherein said artificial log assembly provides at least
one artificial log abutting said reflective surface.

Viewed from a third aspect the present invention
provides a flammable fluid fuelled heater comprising:-

a primary combustion chamber having an opening
in at least on side thereof to provide a view of at
least a substantial portion of said primary combus-
tion chamber;

a flammable fluid fuel supply to said primary com-
bustion chamber to, upon combustion, provide a
substantial portion of yellow flame;

a secondary combustion chamber in communica-
tion with said primary combustion chamber contain-
ing or comprising a catalytic converter; and

an air circulating means in communication with an
outlet from said secondary combustion chamber so
as to assist in the drawing of the products of com-
bustion through said secondary combustion cham-
ber.

Further aspecits of this invention will become appar-
ent to those skilled in the art upon reading the following
description.

An embodiment of the invention will now be de-
scribed, by way of example only, with reference to the
following drawings in which:-

Figure 1: shows a cross-sectional view through one
possible embodiment of the apparatus;
and,

Figure 2: shows a front elevational view of the ap-

paratus of Figure 1.

Preferred forms of the invention may be seen with
reference to the figures in which a flammable fluid
fuelled heater 1 having a primary combustion chamber
2 is provided. The primary combustion chamber is pro-
vided with a flammable fluid fuel supply 3 to provide a
flammable fluid such as liquidified petroleum gas or
compressed natural gas or other such fuels for combus-
tion in the primary combustion chamber.

An outer housing 4 may be provided to house the
apparatus and, in at least this preferred form of the in-
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vention, the primary combustion chamber 2 and outer
housing 4 are provided with an opening 5 providing an
unobstructed view of a substantial portion of the primary
combustion chamber 2 and, in particular, that region in
which combustion is occurring.

To provide a visually aesthetic fire, the fuel supply
through the inlet 3 and the combustion characteristics
within the primary combustion chamber 2 are such as
to provide a flame having a substantially yellow appear-
ance. To achieve this, the primary combustion chamber
2 must be depleted of oxygen content and this requires
strict control over the inlet of oxygenated air into the pri-
mary combustion chamber 2 as well as the mixture of
the fuel provided through the inlet 3.

The yellow flame characteristic providing a more
aesthetically pleasing fireplace, also requires some in-
complete combustion of the fuel in the primary combus-
tion chamber. The emissions from such aesthetically
pleasing flames are higher than a comparable heater
assembly which is configured to burn with a substantial-
ly clean blue flame. Therefore, there is some risk that
spillage of the products of the primary combustion
through the open front 5 may lead to the room in which
the heater is housed, having raised levels of carbon
monoxide and carbon dioxide.

Although it is perhaps possible to reduce such spill-
age through increasing the throughput through the ap-
paratus 1 such that the large opening 5 into the primary
combustion chamber 2 has sufficient draught to inhibit
the exiting of the products of primary combustion
through that opening, such a throughput leads to diffi-
culty in achieving the yellow flames while still operating
efficiently. Further, a large throughput requires a larger
catalytic converter to accommodate the air flow. Also
this increased throughput will have a cooling effect on
a catalyst which increases the difficulty in achieving light
off temperature.

The present invention provides an air circulating
means 6 which may be of any convenient type to create
an airstream or draught and, in this preferred form, is
provided as a fan. The circulating means 6 is provided
to create a stream of air 7 which projects across the
opening 5. Such an airstream both reduces the effective
size of the opening 5 for air inlet which improves the
ability to deplete the oxygen within the primary combus-
tion chamber as well as inhibiting the spillage of the
products of combustion adjacent the upper edge of the
opening 5. This is particularly the case when the air-
stream 7 is provided to project downwardly from an up-
per edge of the opening 5 as indicated in Figure 1.

In addition, this form of the invention also provides
a deflector 8 running across the airstream to deflect
some of the airstream back into the primary combustion
chamber 2 which further helps to reduce spillage of
products from the primary combustion as designated by
arrow 9.

Again in the preferred form, the heating apparatus
1 may be provided as a flueless unit as indicated or, a
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unit in which at least a portion of the exhaust from the
heater is directed into the room in which the heater 1 is
housed. To improve the standard of those emissions, a
secondary combustion chamber 10 which includes or
comprises a catalytic converter may be provided. In this
manner, the products of primary combustion may be
drawn through the catalytic converter 10 and through an
exhaust port 11 into the room in which the heater is
housed and be relatively low in uncombusted hydrocar-
bons such as carbon monoxide and other pollutants.
With the air inlet being provided at least partially by the
open front 5, not only are the products of the primary
combustion chamber further combusted to improve the
exhaust quality but other odours in the room such as
cooking odours may be removed through the catalytic
converter 10.

Catalytic converters for such apparatus are relative-
ly expensive and, therefore, the size of the catalytic con-
verter required can become an important factor in pro-
viding a cost efficient heater. The minimisation of the
size of the catalytic converter will also decrease the
throughput capable from the catalytic converter 10. It is
normal in such units for the catalytic converter 10 to pro-
vide the greatest restriction to flow in the entire appara-
tus and this tends to increase any potential problems
with spillage of products directly from the primary com-
bustion chamber.

In the present invention, an air duct 12 may be pro-
vided in communication with the secondary combustion
chamber or catalytic converter 10 and the exhaust port
11 so as to create an airstream across the outlet from
the secondary combustion chamber 10. The duct 12 is
also in communication with the air circulating means 6
to create the airstream and the flow of this airstream
across the exit from the catalytic converter and provides
the draft through the catalytic converter to improve over-
all throughput. Not only may such an arrangement im-
prove the performance of the catalytic converter but also
reduce the restriction that the converter provides in the
apparatus and therefore decreasing the quantity of cir-
culating products from the primary combustion as indi-
cated by arrow 9.

The ducting 12 may also provide a number of other
functions such as providing a fresh cooler airstream
within the housing 4 to reduce the temperatures of the
outer panels of the overall apparatus 1 formingthe hous-
ing 4. Furthermore, should it be desired, the housing 4
and ducting 12 may be provided with an inlet 14 for con-
nection to a vent to an area external to the room in which
the heater is housed such as to the outside of a building.
Such an inlet 14 allows ventilation of the room in con-
junction with the heater apparatus 1.

Alternatively or additionally, the inlet for the ducting
12 may be in the base of the heater below the primary
combustion chamber 2 such as the inlet 15.

The air circulating means 6 may be provided in a
number of forms and also in a number of positions. In
the preferred apparatus as shown in figure 1, the air cir-
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culating means 6 may be provided anywhere in commu-
nication with the ducting 12 to direct the airstream as
suggested. This includes the positioning in a region be-
neath the primary combustion chamber 2 such as be-
tween the inlets 15 and 14.

It should also be noted that the inlet 14 for connec-
tion to an external source of air may be provided as an
adjustable inlet so that the proportion of air drawn from
an external source and the proportion of air drawn
through an inlet such as inlet 15 from within the room
can be balanced. This adjustment may be through the
form of a baffle plate or similar which can adjust the size
of the opening 14. This adjustment may be provided dur-
ing manufacture and set to a suitable level or allow some
manual or controlled adjustment.

In addition or alternatively to the baffle plate or sim-
ilar control over the vent, the air circulating means 6 may
be provided in the form of a variable speed fan to in-
crease draft through the ducting 12 to increase the draw-
ing of airfrom the outside. Of course, in a preferred form,
it may be desirable to provide separate air circulating
means 6 with at least one of these air circulating means
being primarily to draw air through the inlet 14 from an
external source, This additional air circulating means or
other form of control over the inlet 14 may be linked to
a heater control system (not shown) to allow variation
in the inlet air.

In some territories, regulatory requirements set
down levels for ventilation in a room in which such a
heater is housed. The airdrawn through the inlet 14 from
an external source may be measured through the inclu-
sion of a suitable air flow sensor to ensure that the ad-
equate ventilation levels are being met. This provides a
verifiable control over the air coming into the room in
which the heater is housed which will force air from with-
in that room out through any available exit. Should the
inlet air fall below a minimum limit, the heater can at-
tempt to compensate by increasing the fan speed, size
of the inlet vent or, if necessary, turn the unit off rather
than continue to operate below a minimum level. This
may involve a link into the gas supply to shut off the unit
if the ventilation requirements are not being met.

The control over this inlet air from an external
source can also provide other benefits. In a controlled
heater which may involve a thermostatic control or sim-
ilar, the quantity of gas being supplied to the unit may
be adjusted to control the heat output from the heater.
For example, a heating appliance may have a maximum
capacity of 25MJ. Once the thermostatic or other con-
troller suggests that the heater should reduce its output,
this may be controlled through control of the quantity of
gas supplied into the unit. However, as this gas supply
continues to reduce, the flame height on the unit may
also be effected. Once the gas consumption falls below,
for example, half its maximum level, it may be decided
that the flame height is now insufficient to provide a vis-
ually aesthetic appearance. In circumstances where
gas consumption is of prime importance, such a reduc-
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tion in flame height may be of no great concern. How-
ever, if the visual appearance of the fire is considered
more important, it may be desirable to make the unit op-
erate less efficiently so as to increase the flame height.

One manner of achieving this can be by again in-
creasing the air flow from outside of the room in which
the heater is housed. This increase of inlet air will effec-
tively dump heated air within the room out through any
available means. This dumping of heated air within the
room allows the unit to continue to operate with a higher
gas flow and greater heat output and hence higher vis-
ible flame.

Of course, control of the unit may also alter air flow
through the unit and gas consumption as other variables
related to the efficiency of the heater, heat output and
flame height.

Flammable fluid fuelled heaters of a type to which
the present invention relates are also often provided
with an artificial log assembly within the primary com-
bustion chamber 2 so as to give the appearance of a
wood fire place. Any attempts to minimise the size of the
overall heater 1 lead to some compromise being made
in the size of the fire and the artificial log assembly such
as the artificial log assembly 16 comprising artificial logs
17.

In an attempt to provide a larger visual appearance
to the fire, at least one portion of the primary combustion
chamber 2 may be provided with a reflective surface
such as the back wall 18. In this preferred form of the
invention, the primary combustion chamber 2 is also
provided with side walls 19 and 20 which are also pro-
vided as reflective surfaces to give a reflected image of
the log assembly 16 and flames 21.

The problem with such reflective surfaces is often
the appearance of two separate or distinct fires being
the artificial log assembly 16 and flames 21 and the re-
flected image of both. There is an apparent discontinuity
between the two images. In the present preferred em-
bodiment, artificial logs 17 are provided to abut the re-
flective surfaces to provide an apparent continuity of the
log into the reflective surface.

Referring to the rear base log 22 of the assembly
16, it can be seen that the upper edge 23 of this log is
provided to abut the reflective back wall 18. As such the
base log 22 is provided as a half round log in the artificial
log assembly 16. Upon being abutted to the reflective
surface 18, the reflective surface 18 provides a continu-
ity to this log to give the appearance of a full round log
when the real and reflected images of the base log 22
are varied. The base log 22 is provided having a longi-
tudinal axis substantially parallel to the rear wall 18.

Similarly, additional logs 24 may be provided which
abut the rear wall 18 such that the longitudinal axis of
the logs 24 is substantially transverse to the plane of the
rear wall 18. In this manner, the length of the log 24 ap-
pears to be extended in the reflective image and again
providing some continuity into the reflected image.

In this preferred form where side walls 19 and 20
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are also provided with reflective surfaces, the logs abut-
ting those surfaces such as the front log 17 abut the side
wall 20 substantially perpendicular to the plane of that
reflective surface to provide some continuity into the re-
flective surface.

Inthis preferred form, at least a portion of the flames
21 will be provided intermediate of the logs perpendic-
ularto the rear wall 18 such as logs 24 and the side walls
19 and 20 so as not to provide a gap in the flames in the
primary combustion chamber and shown in the reflec-
tive surface of the side walls 19 and 20.

Another feature of the artificial log assembly 16 in
this preferred form is that the logs such as log 17 across
the heater 1 may be provided with a discontinuity such
as a burnt out portion 25. Such artificial log assemblies
are often constructed from ceramic fibre logs and these
may have substantial variations in shrinkage in produc-
tion. Therefore, the provision of logs across the heating
apparatus 1 to accurately abut against both the side
walls 19 and 20 can be exceedingly difficult. The provi-
sion of the burnt out portion 25 allows the transverse log
such as log 17 to be provided with an apparent naturally
occurring reason for not extending entirely across the
fire and creating the potential for gaps against the side
walls 19 and 20 should a tight abutment against both be
unable to be achieved.

The provision of the reflected extension of the logs
17,24, etc., may lead to the selection of logs having di-
ameters larger than chosen for a normal assembly. The
diameters are chosen in keeping with those that appear
natural for a fire as provided by both the real and reflec-
tive images combined and in keeping with the greater
apparent length of the logs.

Thus it can be seen that at least the preferred form
of this invention provides a heating apparatus 1 which
may provide an open front 5 and yet provide some inhi-
bition to the spillage of gases from the primary combus-
tion chamber 2.

In addition, the heater 1 provides an artificial log as-
sembly having reflective surfaces around the perimeter
of the primary combustion chamber and the artificial log
assembly having logs abutting the reflective surfaces so
as to provide the appearance of continuity into the re-
flective surfaces.

Where in the foregoing description reference has
been made to specific components or integers of the in-
vention having equivalents then such equivalents are
herein incorporated as if individually set forth.

Although this invention has been described by way
of example and with reference to possible embodiments
thereof it is to be understood that modifications or im-
provements may be made thereto without departing
from the scope of the invention.

Claims

1.  Aflammable fluid fuelled heater comprising: -
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10.

a primary combustion chamber having an
opening in at least one side thereof to provide
a view of a substantial portion of the primary
combustion chamber;

a flammable fluid fuel supply to said primary
combustion chamber to, upon combustion, pro-
vide a substantial portion of yellow flame; and,
an air circulating means to provide and/or direct
a stream of air across at least a portion of said
opening into said primary combustion chamber.

A flammable fluid fuelled heater as claimed in claim
1 wherein said air circulating means comprising at
least one fan.

A flammable fluid fuelled heater as claimed in claim
1 or claim 2 wherein said stream of air is directed
over a portion of said opening substantially from an
upper edge of said opening.

A flammable fluid fuelled heater as claimed in any
one of the preceding claims wherein said apparatus
includes a deflector to deflect at least a portion of
said airstream into said opening and into said pri-
mary combustion chamber.

A flammable fluid fuelled heater as claimed in any
one of the preceding claims wherein said apparatus
further includes a secondary combustion chamber
containing or comprising a catalytic converter.

Aflammable fluid fuelled heater as claimed in claim
5 wherein an exhaust port from said catalytic con-
verter is provided to redirect at least a portion of said
exhaust into the room into which said heater is
housed.

Aflammable fluid fuelled heater as claimed in claim
6 wherein said air circulating means provides a
stream of air across an outlet from said secondary
combustion chamber into said exhaust port so as
to assist in the drawing of the products of combus-
tion through said secondary combustion chamber.

Aflammable fluid fuelled heater as claimed in claim
6 or 7 wherein said air circulating means is in com-
munication with a duct for the passage of air and
said duct is in communication with the exhaust port.

A flammable fluid fuelled heater as claimed in claim
8 wherein said duct includes an inlet connectable
to a source of air externally to the room in which the
heater is housed.

A flammable fluid fuelled heater is claimed in claim
9 wherein air drawn through said inlet connectable
1o a source of air external to the room in which the
heater is housed is adjustable.
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A flammabile fluid fuelled heater comprising:-

a primary combustion chamber having an
opening in at least on side thereof to provide a
view of at least a substantial portion of said pri-
mary combustion chamber;

a flammable fluid fuel supply to said primary
combustion chamber to, upon combustion, pro-
vide a substantial portion of yellow flame;

a secondary combustion chamber in communi-
cation with said primary combustion chamber
containing or comprising a catalytic converter;
and

an air circulating means in communication with
an outlet from said secondary combustion
chamber so as to assist in the drawing of the
products of combustion through said second-
ary combustion chamber.

A flammable fluid fuelled heater as claimed in claim
11 wherein said air circulating means is in commu-
nication with an exhaust port from said catalytic
converter.

A flammable fluid fuelled heater as claimed in claim
11 or 12 wherein said air circulating means is in
communication with a duct for the passage of air
and said duct includes an inlet connectable to a
source of air external tothe room in which the heater
is housed.

A flammable fluid fuelled heater as claimed in claim
13 wherein the volume of air drawn through said in-
let connectable to a source of air external to a room
in which said heater is housed is adjustable.

A flammable fluid fuelled heater as claimed in any
one of claims 11 to 14 wherein said air circulating
means additionally provides and/or directs a stream
of air across at least a portion of said opening into
said primary combustion chamber.

A flammable fluid fuelled heater as claimed in any
one of claims 11 to 15 wherein said air circulating
means comprises at least one fan.

A flammable fluid fuelled heater comprising: -

a primary combustion chamber;

a flammable fluid fuelled supply to said primary
combustion chamber to upon combustion, pro-
vide a substantial portion of yellow flame; an
artificial log assembly provided in said primary
combustion chamber;

at least one reflective surface provided on at least
one side of said primary combustion chamber to
provide a reflected view of said substantially yellow
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18.

19.

20.

10

flame and artificial log assembly; and,
wherein said artificial log assembly provides at least
one artificial log abutting said reflective surface.

Aflammable fluid fuelled heater as claimed in claim
17 wherein said at least one artificial log abutting
said reflective surface includes an elongate artificial
log having a longitudinal axis substantially parallel
to said reflective surface and providing a longitudi-
nal upper edge abutting said reflective surface such
that the artificial log and the apparent reflection of
said log creates the appearance of a full round log.

Aflammable fluid fuelled heater as claimed in claim
17 or 18 wherein said artificial log assembly in-
cludes at least one artificial log abutting said reflec-
tive surface and having a longitudinal axis substan-
tially transverse to the plane of said reflective sur-
face.

A flammable fluid fuelled heater as claimed in claim
17, 18 or 19 having a reflective rear wall and side
walls on said primary combustion chamber.
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