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(54) COMBUSTION DEVICE

(57) A combustion device includes a combustion
housing (21), a heat exchanger (12), and a burner sup-
port frame (32) for supporting a plurality of burners (11),
wherein a side plate-inner gap (S3) through which air
flows is defined between an outermost burner (11E) and
a support frame side plate (43), a side plate-outer gap
(S4) through which air flows is defined between the sup-
port frame side plate (43) and a side wall (212), the side
plate-outer gap (S4) has a width wider than the side
plate-inner gap (S3), and the support frame side plate
(43) extends further upward than an upper end portion
of the outermost burner (11E).
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a combustion
device such as a water heater or a heat source device
for a room heater. Especially, the present invention re-
lates to a combustion device configured to heat a heat
medium flowing through a heat exchanger by combustion
exhaust gas generated by a burner.

DESCRIPTION OF THE RELATED ART

[0002] Conventionally, there has been known a com-
bustion device such as a water heater or a heat source
device for a room heater having a plurality of burners for
combusting a mixture gas of fuel gas and air to generate
combustion exhaust gas and a heat exchanger for heat-
ing a heat medium flowing therethrough by the combus-
tion exhaust gas. In this type of combustion device, in
order to reduce size and cost, it is desirable to make a
combustion housing for housing the burners and a heat
exchanger as small as possible.
[0003] However, if a volume of the combustion housing
is too small, pressure fluctuation around flame ports in-
creases in an intensive combustion mode of the burner.
As a result, combustion balance is disturbed and vibra-
tion combustion is caused, thereby generating reso-
nance noise. Therefore, it has been proposed to arrange
a partition plate having a substantially L-shape or a sub-
stantially U-shape on an inner side or an outer side of a
side wall of the combustion housing (for example, Japa-
nese Unexamined Utility Model Publication No.
H05-96739 U) . According to this combustion device, in
order to suppress pressure fluctuation around flame
ports, a semi-sealed space serving as a pressure ab-
sorbing chamber is formed on a side of a burner arrange-
ment portion for housing burners.
[0004] However, in the above combustion device, it is
necessary to provide the partition plate for forming the
pressure absorbing chamber defined by the burner ar-
rangement portion on the inner side or the outer side of
the side wall of the combustion housing. Therefore, the
number of parts and assembling steps are increased.
Also, work of incorporating the partition plate and the
burners in the combustion housing becomes complicat-
ed. As a result, manufacturing cost increases. Moreover,
when the relatively large space defined by the burner
arrangement portion is provided on the side of the burner
arrangement portion as described in the above-men-
tioned combustion device, combustion flame of the burn-
er disposed on an outermost side tends to spread to a
space side depending on a flow of air in the combustion
housing. As a result, flicker of the combustion flame is
promoted, and combustion noise increases.

SUMMARY OF THE INVENTION

[0005] The present invention has been achieved under
the above circumstances, and an object of the present
invention is to reduce manufacturing cost and combus-
tion noise during combustion operation of a combustion
device such as a water heater or a heat source device
for a room heater.
[0006] According to the present invention, there is pro-
vided a combustion device comprising:

a plurality of burners each having a flame port at an
upper end portion;
a combustion housing for housing the plurality of
burners;
a heat exchanger for recovering heat in combustion
exhaust gas generated by the plurality of burners to
heat a heat medium, the heat exchanger being pro-
vided continuously to an upper portion of the com-
bustion housing; and
a burner support frame for supporting the plurality of
burners laterally arranged side by side in the com-
bustion housing, the burner support frame having a
support frame side plate facing an outer surface of
an outermost burner disposed on an outermost side
among the plurality of burners,
wherein a side plate-inner gap through which air
flows is defined between the outermost burner and
the support frame side plate,
a side plate-outer gap through which the air flows is
defined between the support frame side plate and a
side wall of the combustion housing,
the side plate-outer gap has a width wider than a
width of the side plate-inner gap, and
the support frame side plate extends further upward
than the upper end portion of the outermost burner.

[0007] According to the present invention, it is possible
to not only simplify an entire structure and assembling
work of the device but also reduce resonance noise and
flicker of combustion flame. Accordingly, the combustion
device having low combustion noise can be provided
cost-effectively.
[0008] Other objects, features and advantages of the
present invention will become more fully understood from
the detailed description given hereinbelow and the ac-
companying drawings which are given by way of illustra-
tion only, and thus are not to be considered as limiting
the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 is a schematic vertical sectional view showing
a combustion device according to an embodiment
of the present invention;
FIG. 2 is a schematic perspective view showing an
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area around burners of the combustion device ac-
cording to the embodiment of the present invention;
and
FIG. 3 is a schematic vertical sectional view showing
an area around a support frame side plate of the
combustion device according to the embodiment of
the present invention.

DESCRIPTION OF THE EMBODIMENTS

[0010] Hereinafter, referring to drawings, an embodi-
ment of the present invention will be described in detail.
[0011] As shown in FIG. 1, a combustion device 1 ac-
cording to the embodiment of the present invention is a
water heater including a plurality of burners 11 for gen-
erating combustion exhaust gas, a heat exchanger 12
for recovering heat in the combustion exhaust gas, and
a combustion fan 13 for supplying combustion air to the
burners 11. The combustion exhaust gas is generated
by combusting a mixture gas of fuel gas and air jetted
from a flame port 110 provided at an upper end of the
burner 11. Although not shown, water (a heat medium)
supplied into the heat exchanger 12 from a water supply
pipe through an inlet pipe 14 is heated by the combustion
exhaust gas, and hot water is supplied to a hot-water
supplying terminal such as a faucet or a shower from an
outlet pipe 15 through a hot-water supply pipe.
[0012] An outer casing 10 includes a substantially rec-
tangular box shaped casing main body 10A whose front
surface is open, and a front panel (not shown) closing a
front opening of the casing main body 10A. In this spec-
ification, when the outer casing 10 is viewed from a front
surface side of the front panel, a depth direction, a width
direction, and a height direction of the casing main body
10A respectively correspond to a front-and-back direc-
tion, a left-and-right direction, and an up-and-down di-
rection.
[0013] A substantially rectangular box shaped com-
bustion housing 21 having an upper end opened is pro-
vided inside the casing main body 10A. The plurality of
burners 11 elongated in the front-and-back direction is
laterally arranged side by side at predetermined intervals
at a substantially central position in the left-and-right di-
rection in the combustion housing 21. A can body 22
constituting an outer shell of the heat exchanger 12 is
formed in a substantially rectangular tubular shape hav-
ing upper and lower ends opened. A lower end opening
of the can body 22 is continuously connected to an upper
end opening of the combustion housing 21. An upper end
opening of the can body 22 is continuously connected to
an exhaust duct 22 for discharging the combustion ex-
haust gas and the combustion air introduced into the can
body 22 to the exterior of the outer casing 10. In this
embodiment, a left-right width of the combustion housing
21 in the left-and-right direction is provided so as to be
larger than that of the can body 22.
[0014] The exhaust duct 23 has an upper cover 23A
covering the upper end opening of the can body 22 from

above and a cylindrical body 23B extending upward from
a center of an upper wall of the upper cover 23A. A space
inside the upper cover 23A communicates with the exte-
rior of the outer casing 10 through an exhaust port 230
at an upper end of a cylindrical body 23B.
[0015] An air inlet port 210 for introducing the combus-
tion air of the burners 11 into the combustion housing 21
is opened on a bottom wall 211 of the combustion housing
21. The combustion fan 13 is connected to the air inlet
port 210.
[0016] As described above, an air supply-discharge
path that connects from the air inlet port 210 to the com-
bustion housing 21 and the can body 22, and further
reaches the exhaust port 230 through the exhaust duct
22, is formed in the outer casing 10. Accordingly, when
the combustion fan 13 is activated, as the combustion
air of the burners 11, the air outside the device is forcibly
taken into the combustion housing 21 from the air inlet
port 210. The taken air is then fed into the can body 22
together with the combustion exhaust gas generated by
the burners 11, and further discharged outside the device
from the exhaust port 230 through the exhaust duct 23.
[0017] The heat exchanger 12 includes a plurality of
plate shaped heat transfer fins 121 disposed in a vertical
posture and arranged side by side in the left-and-right
direction at predetermined intervals in the can body 22,
and a plurality of circularly shaped straight heat transfer
tubes 122 disposed so as to extend between left and
right side walls 222 of the can body 22 and penetrate to
the heat transfer fins 121 in a direction perpendicular to
each of the heat transfer fins 121. The heat in the com-
bustion exhaust gas introduced into the can body 22 is
recovered by the heat transfer fins 121 and the heat trans-
fer tubes 122, whereby the water flowing through the heat
transfer tubes 122 is heated.
[0018] Tube ends of the heat transfer tubes 122 are
connected to each other in series outside the side walls
of the can body 22. Accordingly, the plurality of heat trans-
fer tubes 122 forms one heat exchange tube path mean-
dering between the left and right side walls 222. The inlet
pipe 14 is connected to an upstream end of the heat
exchange tube path and the outlet pipe 15 is connected
to a downstream end of the heat exchange tube path.
[0019] Each of the burners 11 has a flat plate shaped
cylindrical body formed by superimposing a plurality of
metal plates press-formed into a predetermined shape.
Two independent gas conduction paths G1 and G2 are
defined in each burner 11.
[0020] As shown in FIG. 2, a gas inlet port for lean
flame (hereinafter referred to as "lean gas inlet port") 111
facing a gas jet nozzle for lean flame (not shown), and a
gas inlet port for rich flame (hereinafter referred to as
"rich gas inlet port") 112 facing a gas jet nozzle for rich
flame (not shown) are provided at a front end portion of
the burner 11.
[0021] As shown in FIGs. 2 and 3, a flame port 110
includes a flame port for lean flame (hereinafter referred
to as "lean flame port") 113 connected to the lean gas
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inlet port 111 through the gas conduction path G1 for the
lean flame and a flame port for rich flame (hereinafter
referred to as "rich flame port") 114 connected to the rich
gas inlet port 112 through the gas conduction path G2
for the rich flame. Therefore, the fuel gas jetted from the
gas jet nozzle for the lean flame toward the lean gas inlet
port 111 is introduced into the gas conduction path G1
for the lean flame together with the air around the lean
gas inlet port 111. Then, lean mixture gas having a fuel
gas concentration lower than a theoretical air-fuel ratio
is jetted out from the lean flame port 113. On the other
hand, the fuel gas jetted from the gas jet nozzle for the
rich flame toward the rich gas inlet port 112 is introduced
into the gas conduction path G2 for the rich flame together
with the air around the rich gas inlet port 112. Then, rich
mixture gas having a fuel gas concentration higher than
the lean mixture gas is jetted out from the rich flame port
114.
[0022] As shown in FIGs. 1 to 3, a distribution plate 31
is provided between the burners 11 and the bottom wall
211 in the combustion housing 21. The distribution plate
31 has a plurality of distribution holes 30. Accordingly,
the air introduced into the combustion housing 21 from
the air inlet port 210 is distributed as secondary combus-
tion air to an arrangement portion of the burners 11 (here-
inafter referred to as "burner arrangement portion") S1
and a side plate-outer gap S4 described later through
the distribution plate 31.
[0023] The distribution plate 31 is supported by left and
right side walls 212 of the combustion housing 21. There-
fore, the distribution plate 31 extends between the pair
of left and right side walls 212 opposed to each other,
and an internal space of the combustion housing 21 is
divided up and down by the distribution plate 31. A sub-
stantially rectangular tubular burner support frame 32
having four front, rear, left, and right plate bodies is pro-
vided on an upper surface of the distribution plate 31.
The burners 11 are disposed in a space inside the burner
support frame 32. In other words, the space inside the
burner support frame 32 forms the burner arrangement
portion S1.
[0024] As shown in FIG. 2, the front end portion and a
rear end portion of the burner 11 are respectively sup-
ported and fixed to a front plate (hereinafter referred to
as "support frame front plate") 41 and a rear plate (here-
inafter referred to as "support frame rear plate") 42 of the
burner support frame 32.
[0025] The support frame front plate 41 and the support
frame rear plate 42 are each connected to left and right
side plates (hereinafter referred to as "support frame side
plates") 43 of the burner support frame 32 at both left
and right end portions. Further, each lower end portion
of the pair of left and right support frame side plates 43
is supported and fixed to the upper surface of the distri-
bution plate 31. Accordingly, the burner 11 is supported
and fixed to the upper surface of the distribution plate 31
with the burner support frame 32.
[0026] As shown in FIGs. 2 and 3, between side sur-

faces of the two adjacent burners 11, a gap having a
predetermined left-right width (for example, 2 mm) (here-
inafter referred to as "burner gap") S2 is provided so that
air introduced from the distribution holes 30 into the burn-
er arrangement portion S1 is appropriately guided to a
periphery of the flame port 110 of each burner 11.
[0027] Each of the pair of support frame side plates 43
is disposed adjacently to an outer surface of a burner
disposed on an outermost side (hereinafter referred to
as "outermost burner") 11E in a parallel direction of the
burners 11 among the plurality of burners 11. Between
the support frame side plate 43 and the outer surface of
the outermost burner 11E, a gap having substantially the
same left-right width as the burner gap S2 (for example,
2 mm) (hereinafter referred to as "side plate-inner gap")
S3 is provided so that the air introduced from the distri-
bution holes 30 into the burner arrangement portion S1
is appropriately guided to the periphery of the flame port
110 of the outermost burner 11E.
[0028] The side plate-outer gap S4 is provided be-
tween the support frame side plate 43 and the side wall
212, that is, on both left and right sides of the burner
arrangement portion S1. Therefore, pressure fluctuation
around the flame port 110 during combustion operation
is absorbed by the side plate-outer gap S4. The side
plate-outer gap S4 has a left-right width (for example, 25
mm) wider than that of the side plate-inner gap S3. As a
result, a flow speed of the air flowing upward in the side
plate-inner gap S3 is faster than that of the air flowing
upward in the side plate-outer gap S4.
[0029] As shown in FIG. 3, each distribution hole 30 is
a small circular hole having a diameter substantially
equal to the left-right width of the burner gap S2. The
distribution holes 30 are opened at predetermined inter-
vals in the front-and-back direction in each region below
the burner gap S2, the side plate-inner gap S3, and the
side plate-outer gap S4 in the distribution plate 31. Ac-
cordingly, the air passing through the distribution holes
30 is smoothly guided to the burner gap S2, the side
plate-inner gap S3, and the side plate-outer gap S4, each
of which corresponds to the region where the distribution
holes 30 are opened.
[0030] The distribution holes 30 in the region below the
side plate-outer gap S4 and the distribution holes 30 in
the region below the side plate-inner gap S3 are formed
so that a ratio of a total opening area of the distribution
holes 30 to an area of the region below the side plate-
outer gap S4 is smaller than a ratio of a total opening
area of the distribution holes 30 to an area of the region
below the side plate-inner gap S3 . In other words, the
distribution holes 30 are opened in the distribution plate
30 in such a manner that the ratio of the total opening
area of the distribution holes 30 in the region below the
side plate-outer gap S4 is smaller than that in the region
below the side plate-inner gap S3. Therefore, an inflow
amount of air per unit time into the side plate-outer gap
S4 is lower than that per unit time into the side plate-inner
gap S3.
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[0031] The support frame side plate 43 is supported
and fixed to the distribution plate 31 while substantially
the entire lower end portion is in contact with the upper
surface of the distribution plate 31. Further, the support
frame side plate 43 stands substantially vertically upward
from the upper surface of the distribution plate 31. There-
fore, a space above the upper surface of the distribution
plate 31 up to a predetermined height in the combustion
housing 21 is divided by the support frame side plate 43
into the burner arrangement portion S1 and the side
plate-outer gap S4 in the left-and right direction. As a
result, the air flowing into the burner arrangement portion
S1 from the distribution holes 30 linearly flows upward
through the burner arrangement portion S1 until exceed-
ing a height of an upper end of the support frame side
plate 43. Also, the air flowing into the side plate-outer
gap S4 from the distribution holes 30 linearly flows up-
ward through the side plate-outer gap S4 until exceeding
the height of the upper end of the support frame side
plate 43.
[0032] The support frame side plate 43 extends up-
ward so that the upper end is located above a predeter-
mined height (for example, 2 mm) from an upper end
edge of an outer shell (hereinafter referred to as "burner
cap") 115 of the outermost burner 11E. Accordingly, the
air flowing upward in the side plate-inner gap S3 passes
through a side of the upper end edge of the burner cap
115, and thereafter, is guided upward along the support
frame side plate 43 as it is. Thus, spread of combustion
flame formed above the flame port 110 of the outermost
burner 11E toward a side plate-outer gap S4 side is sup-
pressed during the combustion operation.
[0033] In the above combustion device 1, the side
plate-outer gap S4 is defined inside the side wall 212 by
the support frame side plate 43 of the burner support
frame 32. Therefore, unlike the conventional combustion
device, the pressure fluctuation around the flame port
110 is suppressed without separately providing a parti-
tion plate for defining a space inside the side wall 212.
Accordingly, it is possible to simplify a structure and as-
sembling work of the device. In addition, it is possible to
reduce resonance noise caused by vibration combustion.
With this configuration, it is possible to reduce combus-
tion noise generated during the combustion operation,
while reducing cost of the combustion device 1.
[0034] Further, since the support frame side plate 43
extends upward beyond the upper end (a flame port form-
ing portion) of the outermost burner 11E, the combustion
flame of the outermost burner 11E hardly spreads to the
side plate-outer gap S4 side during the combustion op-
eration. In addition, since the air passing through the side
plate-outer gap S4 hardly flows from the side plate-outer
gap S4 side to an outermost burner 11E side, the com-
bustion flame of the outermost burner 11E is hardly af-
fected by the air passing through the side plate-outer gap
S4 and a combustion state hardly becomes unstable.
Therefore, it is possible to reduce the combustion noise
caused by flicker of the combustion flame.

[0035] Furthermore, since the gap (side plate-inner
gap) S3 having substantially the same left-right width as
the burner gap S2 is defined between the outer surface
of the outermost burner 11E and the support frame side
plate 43, the secondary combustion air having substan-
tially the same amount as that around the flame ports
110 of the other burners 11 is supplied to the periphery
of the flame port 110 of the outermost burner 11E. As a
result, variation in the combustion state hardly occurs
between the central burner 11 and the burners 11 at both
ends in the left-and-right direction. Accordingly, it is pos-
sible to further reduce the combustion noise caused by
the flicker of the combustion flame.
[0036] Further, during the combustion operation, the
flow speed of the air flowing through the side plate-inner
gap S3 is faster than that of the air flowing through the
side plate-outer gap S4. As a result, the air flowing
through the side plate-inner gap S3 is smoothly guided
above the flame port 110 of the outermost burner 11E.
Accordingly, the combustion flame of the outermost burn-
er 11E hardly spreads to the side plate-outer gap S4 side.
Furthermore, since the air passing through the side plate-
outer gap S4 hardly flows from the side plate-outer gap
S4 side to the outermost burner 11E side, the combustion
flame of the outermost burner 11E is hardly affected by
the air passing through the side plate-outer gap S4 and
the combustion state hardly becomes unstable. There-
fore, it is possible to further reduce the combustion noise
caused by the flicker of the combustion flame.
[0037] Moreover, since the ratio of the total opening
area of the distribution holes 30 in the region below the
side plate-outer gap S4 is smaller than the ratio of the
total opening area of the distribution holes 30 in the region
below the side plate-inner gap S3, the inflow amount of
the air per unit time into the side plate-outer gap S4 is
lower than that per unit time into the side plate-inner gap
S3. Accordingly, the combustion flame of the outermost
burner 11E hardly spreads to the side plate-outer gap S4
side. Further, since the air passing through the side plate-
outer gap S4 hardly flows from the side plate-outer gap
S4 side to the outermost burner 11E side, the combustion
flame of the outermost burner 11E is hardly affected by
the air passing through the side plate-outer gap S4 and
the combustion state hardly becomes unstable. There-
fore, it is possible to further reduce the combustion noise
caused by the flicker of the combustion flame.
[0038] In the embodiment described above, the distri-
bution holes 30 are opened in the region below the side
plate-outer gap S4 in such a manner that the air flows
through the side plate-outer gap S4. However, if the
spread of the combustion flame of the outermost burner
11E toward the side plate-outer gap S4 side is sup-
pressed, no distribution hole 30 may be opened in the
region below the side plate-outer gap S4 in such a man-
ner that the air is not introduced into the side plate-outer
gap S4.
[0039] In the above embodiment, the distribution holes
30 are the small circular holes opened in the distribution
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plate 31 at the predetermined intervals in the front-and-
back direction. However, if the air is appropriately intro-
duced into the burner gap S2, the side plate-inner gap
S3, and the side plate-outer gap S4, the distribution hole
30 may be constituted by one or a plurality of slits long
in the front-and-back direction.
[0040] Further, the present invention is not limited to a
combustion device only having a hot-water supply func-
tion. The present invention can be applied to a combus-
tion device having a bathwater reheating function. More-
over, the present invention can be applied to a heat
source device for a room heater supplying hot water to
a hot water heating terminal, a heat source device of a
storage type water heater, or a heat source device only
having a sensible heat exchanger.
[0041] In the above embodiment, the side plate-inner
gap S3 and the side plate-outer gap S4 are formed at
both left and right ends of the combustion housing 21.
However, in accordance with a structure of the combus-
tion device 1, the side plate-inner gap S3 and the side
plate-outer gap S4 may be formed at either the left end
or the right end of the combustion housing 21.
[0042] As described in detail, the present invention is
summarized as follows.
[0043] According to the present invention, there is pro-
vided a combustion device comprising:

a plurality of burners each having a flame port at an
upper end portion;
a combustion housing for housing the plurality of
burners;
a heat exchanger for recovering heat in combustion
exhaust gas generated by the plurality of burners to
heat a heat medium, the heat exchanger being pro-
vided continuously to an upper portion of the com-
bustion housing; and
a burner support frame for supporting the plurality of
burners laterally arranged side by side in the com-
bustion housing, the burner support frame having a
support frame side plate facing an outer surface of
an outermost burner disposed on an outermost side
among the plurality of burners,
wherein a side plate-inner gap through which air
flows is defined between the outermost burner and
the support frame side plate,
a side plate-outer gap through which the air flows is
defined between the support frame side plate and a
side wall of the combustion housing,
the side plate-outer gap has a width wider than a
width of the side plate-inner gap, and
the support frame side plate extends further upward
than the upper end portion of the outermost burner.

[0044] According to the combustion device described
above, a space (the side plate-outer gap) inside the side
wall of the combustion housing is defined by the support
frame side plate supporting the burners. Therefore, un-
like the conventional combustion device, pressure fluc-

tuation around the flame port can be suppressed without
separately providing a partition plate for defining a space
inside the side wall. Accordingly, it is possible to not only
simplify a structure and assembling work of the device
but also reduce resonance noise caused by vibration
combustion.
[0045] Further, according to the combustion device de-
scribed above, since the support frame side plate ex-
tends further upward than the upper end portion (i.e., a
flame port forming portion) of the outermost burner, com-
bustion flame of the outermost burner hardly spreads to
a side plate-outer gap side during combustion operation.
Furthermore, since the air passing through the side plate-
outer gap hardly flows from the side plate-outer gap side
to an outermost burner side, the combustion flame of the
outermost burner is hardly affected by the air passing
through the side plate-outer gap and a combustion state
hardly becomes unstable. Accordingly, it is possible to
reduce the combustion noise caused by flicker of the
combustion flame.
[0046] Preferably, in the combustion device described
above, the combustion housing is configured in such a
manner that during combustion operation a flow speed
of the air flowing upward in the side plate-inner gap is
faster than that of the air flowing upward in the side plate-
outer gap.
[0047] According to the combustion device described
above, during the combustion operation, the air flowing
through the side plate-inner gap between the outermost
burner and the support frame side plate is guided above
the flame port of the outermost burner with the flow speed
faster than that of the air flowing through the side plate-
outer gap outside the support frame side plate. There-
fore, the combustion flame of the outermost burner hardly
spreads to the side plate-outer gap side. Further, since
the air passing through the side plate-outer gap hardly
flows from the side plate-outer gap side to the outermost
burner side, the combustion flame of the outermost burn-
er is hardly affected by the air passing through the side
plate-outer gap and a combustion state hardly becomes
unstable. Accordingly, it is possible to further reduce the
combustion noise caused by the flicker of the combustion
flame.
[0048] Preferably, the combustion device described
above further comprises, a distribution plate having a plu-
rality of distribution holes, the distribution plate being pro-
vided below the plurality of burners and extending be-
tween a pair of opposed side walls of the combustion
housing,
wherein the distribution plate is configured in such a man-
ner that a ratio of a total opening area of the distribution
holes in a region below the side plate-outer gap is smaller
than that of the distribution holes in a region below the
side plate-inner gap.
[0049] According to the combustion device described
above, an inflow amount of the air per unit time into the
side plate-outer gap through the distribution holes be-
comes lower than that per unit time into the side plate-
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inner gap through the distribution holes. Therefore, the
air flowing upward from the side plate-outer gap hardly
spreads to the outermost burner side, whereby the com-
bustion state of the outermost burner hardly becomes
unstable. Therefore, it is possible to further reduce the
combustion noise caused by the flicker of the combustion
flame.
[0050] Although the present invention has been de-
scribed in detail, the foregoing descriptions are merely
exemplary at all aspects, and do not limit the present
invention thereto. It should be understood that an enor-
mous number of unillustrated modifications may be as-
sumed without departing from the scope of the present
invention.

Claims

1. A combustion device comprising:

a plurality of burners each having a flame port
at an upper end portion;
a combustion housing for housing the plurality
of burners;
a heat exchanger for recovering heat in com-
bustion exhaust gas generated by the plurality
of burners to heat a heat medium, the heat ex-
changer being provided continuously to an up-
per portion of the combustion housing; and
a burner support frame for supporting the plu-
rality of burners laterally arranged side by side
in the combustion housing, the burner support
frame having a support frame side plate facing
an outer surface of an outermost burner dis-
posed on an outermost side among the plurality
of burners,
wherein a side plate-inner gap through which air
flows is defined between the outermost burner
and the support frame side plate,
a side plate-outer gap through which the air
flows is defined between the support frame side
plate and a side wall of the combustion housing,
the side plate-outer gap has a width wider than
a width of the side plate-inner gap, and
the support frame side plate extends further up-
ward than the upper end portion of the outermost
burner.

2. The combustion device according to claim 1,
wherein the combustion housing is configured in
such a manner that during combustion operation a
flow speed of the air flowing upward in the side plate-
inner gap is faster than that of the air flowing upward
in the side plate-outer gap.

3. The combustion device according to claim 1 or 2
further comprising,
a distribution plate having a plurality of distribution

holes, the distribution plate being provided below the
plurality of burners and extending between a pair of
opposed side walls of the combustion housing,
wherein the distribution plate is configured in such a
manner that a ratio of a total opening area of the
distribution holes in a region below the side plate-
outer gap is smaller than that of the distribution holes
in a region below the side plate-inner gap.
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