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@ A liquid heater and a gas burner therefor.

@ A liquid heater such as a domestic hot water heater
which comprises a vessel {4), means defining a chamber (18}
beneath the vessel, said chamber having a constricted outlet
(44), and a gas burner assembly (26, 28} which in operation
discharges combustion gases into the chamber at a sufficient
pressure to force the combustion gases through said con-
stricted outlet. Also disclosed is a gas burner (28) which is
formed with a multiplicity of radially directed flutes (76} and
between which are formed passages for secondary air.

Y74

Croydon Printing Company Ltd.



10

15

20

0043232

"A LIQUID HEATER AND A GAS BURNER THEREFOR?"

This invention relates to a liquid heating
device especially, but not exclusively, a domestic
water heater. The invention also relates to a novel
form of gas burner for use in the heater. .

In gas fired liquid heaters, it is usually
necessary to include an unimpeded flue path for
combustion products to ensure réiiable combustion ofi
the gas. Unfortunately, considerable heat energy is
lost through the flue path directly by the combustion
gases. Heat is also lost indirectly when the gas
burner is not operating by convection currents which
cause heat to be lost from the hot water. Normally, it
is not possible to reduce the size of the flue outlet
or form the flue in a tortuous path or in a path in
which the cbmbustion gases must travel in a downward
direction since a normal gas burner will not produce
énough pressure to force the combustion products through
the flue unless assisted by a fan. The general object
of the present invention is to avoid the drawback noted
above by providing new combustion arrangements which
operate at relatively high pressure and so can force
the combustion products through a constricted flue
outlet,
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More specifically, the invention provides a
gas fired liquid heater comprising a vessel, means
defining a chamber beneath the vessel, said chamber
having a constricted outlet, and a gas burner assembly
which in operation discharges combustion gases into the
chamber at a sufficient pressure to force the

combustion gases through said constricted outlet.

Preferably, the gas burner assembly includes
a gas bﬁrner and a tubular member which extends into
the chamber, the arrangement being such that in operation
flames from the gas burner heat said tubular member to

an elevated temperature.

The invention also provides a gas burner
comprising an annulaf base, an outer sidewall extending
upwardly from the outer periphery of the base, and an
inner sidewall extending upwardly from the inner
periphery of the base, said inner sidewall being formed
with an array of inwardly directed flutes and interposed
wall portions which lie adjacent to an upper part of
the outer sidewall, whereby said burner has a ring of
gas openings defined by the upper edges of the flutes
and by parts of the upper edge of said outer sidewall,

there being air passages between adjacent flutes.

The invention will now be more fully
described with reference to the accompanying drawings,

in which:
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Figure 1 is a cross section through a
preferred embodiment of the invention,

Figure 2 is a cross section along the line

Figure 3 is a plan view of the gas burner
of the:invention, and ’

Figure 4 is a sectional view taken along
the line 4-4.

The liquid heating device of the 'invention
comprises an outer housing 2 which is of generally
rectangular cross section, as seen in Figure 2.

Located within the housing is a pressure vessel 4 .
having cyiindrical sidewall 6, a convex top 8 and
concave bottom 10. The upper part of the sidewalls 6
and the top 8 are covered with a layer 12 of insulating
material. The vessel 4 has a cold water inlet 14 and

a hot water outlet 16 located near the bottom and top

respectively of the vessel.

located beneath the bottom 10 of the vessel
is a chamber 18 which is defined in part by the
concave bottom 10 of the vessel, an annular plate 20
and the lower portion 22 of a cylindrical intermediate
wall 24. The inner periphery of the annular plate 20
is connected to a tubular member 26 which is open at
both ends. A burner 28 is located just below the
open end of the tubular member 26 and is arranged to

produce an annular ring of flames 30 adjacent to the
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inner surface of the member 26, The burner 28 is
fed with gas from a jet 32, the supply of gas thereto
being eontrolled by a gas regulator 34 which is of
standard form. The burner 28 also includes a pilot
burner assembly 36 which is also of standard form, and
includes a pilot burner thermocouple and sparking
electrodes.

The chamber 18 is closed except for the
followiﬁg openings: first, the opening at the lower
end of the tubular member 26 where the burner 28 is
located; secondly, a tortuous flue path 40 and thirdly
relatively small condensation outlet 42. The flue path
40 comprises a first annular upward leg 44 which is
defined between the sidewall 6 of the vessel and the
intermediate wall 24. The cylindrical sidewall 24 may
comprise a sheet metal inner wall, insulating material
and a metal foil outer wall. The first leg 44 connects
to a second downwardly extending leg 46 which is
defined between the outer wall of the intermediate wall
24 and a sheet metal wall 48. The wall 48 is clad

with insulating material 50.

The second leg 46 terminates in an outlet
register 52 which opens into a duct 54 which extends
upwardly and terminates in a balanced flue 56. As
best seen in Figure 2, the duct 54 is located in one
of the four corner spaces left within the housing 2
by the cylindrical vessel. The housing 2 includes air
inlet openings 58 located adjacent to the flue 56 air
from the openings 58 being free to move down towards
the burner 28 in the free spaces defined between the
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housing and the vessel. As will be described shortly,
the burner 28 has a central opening 60 which serves as
an opering for a substantial part of the secondary air
inlet for combustion. ‘

The operation of the heater is as follows.
When the burner 28 is operating, the products of
combustion are discharged into the chamber 18 where
heat transfer to the bottom 10 and sidewalls 6 of the
vessel takes place. Additionally, the flames 30 of
the burner raise the temperature of the tubular member
26 which in use preferably dlows red hot. The member
26 tends to maintain the high temperature of the
combustion gases and constrain them to move in a
generally vertical direction. The member 26 could be
regarded as functioning like a short hot flue. The
combined effect of burner 28 and the hot tubular member
26 increase the pressure within the chamber 18 to a
sufficient extent that the products of combustion are
forced through the tortuous flue path 40.which includes
the downward leg 46. It will be noted that heat
transfer directly to the sidewalls of the vessel can take

place as the combustion products pass through the first

. leg 44 of the path 40, as well as through the bottom 10.

25

30

_ The liquid heater defined above has been
found to be very efficient in that when the burner 28
is operating there is a relatively large surface area
available for’heat transfer to the water vessel 4 and
when the burner 28 is not operating, the tortuous flue
path 40 substantially prevents any flow of convection
currents through the flue path 40, the hot gases being
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trapped in the transition region 45 between the first
leg 44 and the second leg 46 of the flue path. In fact,
the arrangement is so efficient that the pilot tube 36
can be adjusted so that it can'make up the heat losses
which would be due to the very small loss which occurs
from the flue 56 and from the housing 2.

Figures 3 and 4 illustrate the burner 28 of
the invention. The burner has an annular base wall
64 formed with an upturned lip 68 on its inner periphery.
The outer periphery of the base is formed into a
cylindrical wall 70 which steps inwardly to a reduced
diameter upper portion 72.- ‘The burner includes a
sheet metal member 74 which is folded so as to have a
plurality of radially inwardly extending flutes 76.
Those portions of the member 74 which do not form the
fluites 76 lie adjacent to the reduced diameter portion’
72 of the sidewalls of the burner. The member 74 rests
on an annular gasket 75. Gas is supplied to the
burner 28 via a supply pipe 78 and circulates about
the burner through the toroidal chamber 77 formed
between the sidewalls 70 and the member 74. The gas
then flows in a generally vertical direction and issues
from the upper parts of the flutes 76. When the burner
is operating, secondary air is drawn from the outer
periphery of the burner and through the central opening
60 of the burner and is then free to pass into the
spaces between adjacent flutes thereby enabling very
efficient combustion to take place. As seen in
Figure 3 the pilot assembly 36 partially obstructs the
opening 60, thus assisting in maintaining the chamber at

a higher pressure when the main burner is operating.
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A prototype of the invention has been
tested and found to perform in a very efficient manner.
The prdototype included a vessel which was approximatély
380mm in diameter. In that arrangement the tube member
26 was constructed of stainless steel and approximately
120mm in width 150mm in length and its top located about
50mm from the concave bottom 10 of the vessel. The
first leg 44 of the flue path was about 500mm in
axial length and approximately 8mm in width whereas the
second leg 46 was approximately 20mm in width. The
pressure within the chamber 18 was measured to be about
0.015 inches of water gauge above the air pressure within
the housing when the burner 28 was operating at 25 mj
input.

Many modifications will be apparent to
those skilled in the art without departing from the
spirit and scope of the invention. For instance, the
duct 54 could be omitted and the register 52 open
directly to atmOSphere..
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CLAIMS:
1. A gas fired liquid heater comprising a
vessel (4), means defining a chamber (18) beneath
the vessel, said chamber having a constricted outlet (44),
and a gas burner assembly (26, 28) characterised in
that the gas burner assembly in operation discharges
combustion gases into the chamber at a sufficient
pressure to force the combustion gases through said
constricted outlet.

2, A heater as claimed in Claim 1 wherein the
outlet opens to a flue path which includes first and
second legs (44, 46) characterised in that the
arrangement is such that in operation the combustion
gases move upwardly in the first leg and downwardly

in the second leg.-

3. A heater as claimed in Claim 1 or 2 wherein
the gas burner assembly includes a gas burner (28) and
a tubular member (26) éharacterised in that the tubular
member extends into the chamber and in that, in
operation, flames (30) from the gas burner heat said
tubular member to an elevated temperature.

4. "A heater as claimed in Claim 3 wherein said

tubular member functions as a short hot flue.

5. A heater as claimed in Claim 2 or 3 wherein

the burner includes combustible gas outlet means (72, 74)
characterised in that the gas outlet means produces an
annular ring of flame, said ring of flame being located g
adjacent to the inner wall of said tubular member.

N

6. A heater as claimed in Claim 2, 3 or 4
characterised in that said tubular member is made from

stainless steel.

T

L]
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7. A heater as claimed in any preceding claim
wherein the vessel has a bottom wall (10) characterised
in that said bottom wall defines the upper periphery -

of the chamber.

8. A heater as claimed in Claim 7 characterised
in that the vessel includes a sidewall (6) which defines
part of the first leg (44) of said flue path.

9. ' A heater as claimed in Claim 8 characterised
in that the vessel is cylindrical and includes a layer
(24) of insulation between the first leg and the second
leg of said@ flue path. : : .

10. A heater as claimed in Claims 7, 8 or 9
characterised by the provision of a balanced flue (56)
located at the end of said flue path. '

11. A heater as claimed in Claim 10 wherein the
veésel is located in a housing (2) which is generally
rectangular in cross section, characterised in that the
balanced flue is located near one corner of the housing,
said flue path including a third leg (54), which
extends upwardly from an outlet of the second leg to
the balanced flue.

12. ~ A heater as claimed in Claim 5 characterised
in that the combustible gas outlet means includes a
ring of gas openings and upwardly extending air passages

between adjacent openings.

13. A heater as claimed in Claim 12 wherein the
burner has an annular base (66), and outer sidewall
(70, 72) extending upwardly from the base and an inner
sidewall (74), extending upwardly from the inner

periphery of the base, characterised in that the inner
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sidewall is formed with an array of radially directed
flutes (76) and interposed wall portions which lie
adjacent to an upper part (72) of outer sidewall whereby
each of said gas openings is defined by the upper edge
of said flutes and a portion of the upper édge of said

outer sidewall.

14. : A heater as claimed in Claim 13 characterised
in that the lower part (70) of the outer sidewall is

of wider diameter than the upper part (72), the lower
part, together with the base and lower part of the

inner sidewall (74) defining a generally toroidal gas

supply passage- (77).

15. A gas burner c¢omprising an annular base (66),
an outer sidewall (70, 72) extending upwardly from the
outer periphery of the base and an inner sidewall (74),
extending upwardly from the inner periphery of the base
characterised in that said inner sidewall is formed with
an array of inwardly directed flutes (76) and interposed
wail portions which lie adjacent to an upper part (72)
of the outer sidewall, whereby said burner has a ring

of gas openings defined by the upper edges of the flutes
and by parts of the upper edge of said outer sidewall,.
there being air passages between adjacent flutes.

®
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