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(57) Abréegée/Abstract:

An HVAC burner box includes a burner bank, a manifold and an air director located within an enclosure. The burner bank Is
oriented such that an outlet end of the burner bank is directed toward a first end of the enclosure. The manifold Is located within the
enclosure and adjacent an Inlet end of the burner bank. The air director has a diffuser that is coupled to a side of the enclosure.
The diffuser includes a plurality of openings located therethrough. The diffuser is configured to direct a first portion of a recelved

alrstream through the opening and toward the burner bank. The diffuser Is further configured to send a second portion of the
recelved airstream toward the manifold.
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FURNACE BURNER BOX

ABSTRACT OF THE DISCLOSURE

An HVAC burner box 1ncludes a burner bank, a manifold and
an alr director located within an enclosure. The burner
bank 1s oriented such that an outlet end of the burner bank
1s directed toward a first end of the enclosure. The
manifold 1s located within the enclosure and adjacent an

inlet end of the burner bank. The ailir director has a

diffuser that 1s coupled to a side of the enclosure. The
diffuser 1includes a plurality of openings located

therethrough. The diffuser 1s configured to direct a first

A

portion of a received alirstream through the opening and

e

toward the burner bank. The diffuser 1s further configured
to send a second portion of the received airstream toward

the manifold.
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FURNACE BURNER BOX

TECHNICAL FIELD OF THE INVENTION

The present 1nvention 1s directed, in general to an HVAC

system, and more specifically, to a burner box.

BACKGROUND OF THE INVENTION

A typical residential HVAC system includes a furnace and

air conditioning (A/C) condenser in an assembly that includes a

circulating fan. As the furnace produces heat, or an outdoor

refrigeration unit provides chilled refrigerant, the fan

operates to cilrculate interior air through the assembly to heat
or cool the ailr as appropriate.

As the HVAC market has developed, additional components
have become more common in residential HVAC units, including,

e.g. humidifiers, electronic air filters and UV sterilizers.

yr— ———

Inclusion of one or more of these components 1n the HVAC

assembly may 1ncrease the space required to locate the assembly

within the residence. In some cases, a cramped installation

site such as a furnace closet may make installation of an HVAC

system difficult or impossible in the available space.

SUMMARY OF THE INVENTION

In one aspect the present disclosure provides an HVAC

burner box. The burner box 1ncludes an enclosure, within
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which are located a burner bank, a manifold and an aair
director. The burner bank 1s oriliented such that an outlet

end of the burner bank 1s directed toward a first end of

the enclosure. The manifold 1s located within the enclosure
and adjacent an 1nlet end of the burner bank. The air
director 1ncludes a diffuser, and 1s coupled to a side of
the enclosure. The diffuser 1ncludes a plurality of

openings located therethrough. The diffuser 1s configured

to direct a first portion of a received airstream through

the openings and toward the burner bank. The diffuser 1s

further configured to send a second portion of the received

alrstream toward the manifold.

In another aspect, the disclosure provides a furnace.
The furnace 1ncludes a heat exchanger assembly that
includes a vest panel. A burner box 1s fastened to the vest
vanel. The burner box includes an enclosure, with a burner
bank, a manifold and an alr director located within the
enclosure. The burner bank 1s oriented such that an outlet
end of the burner bank 1s directed toward a first end of

the enclosure. The manifold 1s located within the enclosure

and adjacent an 1nlet end of the burner bank. The air
director 1ncludes a diffuser, and 1s coupled to a side of
the enclosure. The diffuser 1includes a plurality of
openings located therethrough. The diffuser is configured
to direct a first portion of a received airstream through

the openings and toward the burner bank. The diffuser 1is

further configured to send a second portion of the received
alrstream toward the manifold.

In yet another aspect, a method of manufacturing an
HVAC burner box 1s provided. The method includes jolning a
burner bank to an enclosure such that an outlet end of the
burner bank 1s directed toward a first end of the
enclosure. A manifold 1s located within the enclosure and

adjacent an 1nlet end of the burner bank. An air director
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1s coupled to a side of the enclosure. The air director

includes a diffuser that has a plurality of openings

located therethrough. The diffuser 1s configured to direct
a received alirstream through the openings such that a first

portion of the alrstream 1s directed toward the burner bank

and a second portion 1s directed toward the manifold.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present
invention, reference 153 now made to the following
descriptions taken in conjunction with the accompanying

drawings, 1n which:

FIG. 1 1llustrates a furnace of the disclosure;
FIG. 2 presents an exploded view of a burner box

configured according to various embodiments of the

disclosure;

FIGs. 3A and 3B 1i1llustrate a top and side view of a

burner bank;

FIGs. 4A-4C respectively present top, side and rear

F‘

views of a shroud according to various embodiments of the

disclosure, suitable for use, e.g. with the burner box of

FIG. 2;

FIG. 5 presents side sectional view of a burner box

according to various embodiments of the disclosure, e.qg.

the burner box of FIG. 2;

FIG. 60 presents a rear view of a burner box according
to various embodiments of the disclosure, e.g. the burner

box of FIG. 2;

FIG. 7 1llustrates a simplified sectional view of a

burner box according to various embodiments, e.g. the

burner box of FIG. 2, 1llustrating an example of airflow

wlithin the burner box;
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FIGs. 8A-~8F 1llustrate an air director according to

various embodiments of the disclosure, suitable for use,

e.g. with the burner box of FIG. Z2; and
FIG. 9 1llustrates a method of manufacturing an HVAC

burner box, e.g. the burner box of FIG. 2.

DETAILED DESCRIPTION

Various embodiments described herein provide for a
burner box having a compact, high output, expandable
design. One significant challenge to such a compact burner
box 1s providing airflow to the burners such that a heating
fuel burns completely, thus extracting a high percentage of
the energy provided by the fuel, while producing little or
no carbon monoxide (CO). Various embodiments address such
challenges 1n part by providing innovative components and
innovative configurations of components to direct airflow
1n a manner that achieves favorable performance 1in a
compact design.

Referring 1initially to FIG. 1, 1llustrated 1s a

furnace 100 of the disclosure. The furnace 100 is described
without limitation in terms of a gas—-fired system. However,

the disclosure 1s not limited to any particular heating

fuel. Those skilled 1in the pertinent art will appreciate

that the principles disclosed herein may be extended to

furnace systems using other fuels

The furnace 100 includes various subsystems that may
pe conventional. A cabinet 110 encloses a blower 120, a
controller 130, a burner box 140, a gas control unit 150, a
combustion air inducer 160, and a heat exchanger assembly
170. The heat exchanger assembly 170 includes a plurality

of heat exchangers 175 fastened to a vest panel 180.

Burners within the burner box 140 inject burning fuel, e.q.
natural gas, 1nto corresponding 1nlets of the heat

exchangers 175. The controller 130 controls the gas control
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unit 150 and the combustion air inducer 160 to provide air
and fuel to burners within the burner box 140 and to move
exhaust gases through the heat exchanger assembly 170 to

exhaust outlets of the heat exchanger 175. The controller

130 may further control the blower 120 to move an ailrstream
over the heat exchanger assembly 170, thereby transferring

heat from the exhaust gases to the alrstream.

FIG. 2 presents an exploded view of an embodiment of
the burner box 140. An enclosure 210 i1ncludes side panels
210a, 210b, an access panel 210c, a bottom panel 210d and a
top panel 210e. In the 1llustrated embodiment the top panel
210e 1ncludes a railsed portion 210f. The enclosure 210 may
have a front opening 215 at an end opposite from the access
panel 210c. In some embodiments the front opening 215 1is
covered by the vest panel 180. The enclosure 210 may be

formed from sheet steel by conventional manufacturing

operations. Brackets 225 1nclude flanges 226 configured to

fasten to the vest panel 180. A gasket 212 may be placed
between the burner box 140 and the vest panel 180. The
brackéts 225 support a burner bank 220. The side panels
210a, 210b may also be fastened to the brackets 225. A

manifold 230 1s located at least partially within the
enclosure 210 and adjacent the burner bank 220. The
manifold 230 includes gas injectors 235. As used herein and
in the c¢laims the manifold 230 1is located within the
enclosure 210 when at least a portion of the manifold 230
1s located within the enclosure 210.

The flanges 226 may also include alignment pins 237.
The alignment pins 237 may fit into corresponding receiving
holes within the vest panel 180. The alignment pins 237 and
the receiving holes may cooperate to ensure alignment
between the burner bank 220 and the inlets to the heat

exchangers 175. Such alignment may significantly simplify

assembly and repalir of the furnace 100.
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An igniter 240 1s located to ignite a gas/air mixture

b

from the burner bank 220 under control of the controller

130. Illustratively, the i1gniter 240 1s located at a first

end of the burner bank 220. A flame sensor 250 1s located

to detect the presence of a flame at the output of the
burner pank 220 and provides feedback to controller 130.
Illustratively, the flame sensor 250 is located at a second
end of the burner bank 220, opposite the igniter 240. In

some embodiments the flame sensor 250 1includes a right

angle bend and 1s configured to be installed from the rear
of the burner box 140 after removing the access panel 210c.

An air director 260, described 1in further detail
pelow, 1ncludes an opening 262 through which an airstream
may e received. The ailr director 260 is coupled to the top
panel 210e within an opening 265. In various embodiments,
the air director 260 1s advantageously configured to direct
a first portion of the received airstream toward the burner
bank 220, and to direct a second portion toward the

manifold 230.
FIGs. 3A and 3B respectively 1llustrate a top and

front view of the burner bank 220. The burner bank 220 has
an 1nlet end 310 and an outlet end 320. In the illustrated
embodiment, 1ndividual Dburners 330 are Jjoined into an

integrated assembly that may be conventionally mounted

within the burner box 140. The burners 330 may be

conventional or of novel design. In various embodiments the

burners are formed from a conventional steel alloy such as
Type 1 or Type 2 aluminized coated steel, or 409 stainless
steel. While the 1llustrated embodiment includes six
burners 330, embodiments of the disclosure are not so

limited. The heat output of the furnace 100 may be

increased or decreased, e.g. by using greater or fewer

burners 330, respectively.
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Each burner 330 1ncludes a burner 1inlet 340 and a
burner outlet 350. The inlet 340 1s configured to receive
gas from a corresponding one of the gas 1njectors 235 on

the manifold Z230. The gas mixes with air within the burner

330, the mixture supporting a flame suitable for input to
the heat exchanger assembly 170. The burning fuel from each
burner 330 enters an 1nlet of a corresponding heat

exchanger of the heat exchanger assembly 170, where

residual fuel 1s consumed, and the heat exchanger 1is

heated.

Referring back to FIG. 2, 1n various embodiments a
shroud 270 1s located between the air director 260 and the

burner bank 220. The shroud 270 1includes openings,

discussed further below, through which the gas 1njectors
235 pass. The shroud 270 also 1llustratively includes a top
alr 1nlet 275 and a rear alr 1nlet 276 located to allow air
to enter a space enclosed by the shroud 270 that includes
the burner bank 220. Optional cutouts 277 provide access
for optional sensors 278.

FIGs. 4A, 4B and 4C respectively 1llustrate a top,
side and rear view of the shroud 270. The shroud 270
includes a rear side 410 and a top side 420. Located within
the rear side 410 are 1injector openings 430 adjacent the
rear air 1nlet 276. As described previously, the gas

injectors 235 may pass through the injector openings 430 to

direct gas to the burners 330. In the 1illustrated

embodiment the only opening in the top side 420 is the top

alr inlet 275, disregarding small portions of the cutouts
277. The top air 1inlet 275 1n some embodiments spans most,
e.g. at least about 605, of a width 440 of the shroud 270.

In some embodiments, 1t 1s preferred that the top air inlet

275 spans at least about 70% of the width, with at least
about 80% being more preferred. Some embodiments i1nclude

multiple top air 1inlets 275. In wvarious embodiments no
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openling 1ntersects the left or right edges of the shroud

270, Illustratively, the side view of the shroud 270 1is

unbroken, reflecting such embodiments. In various
embodiments all air paths through the rear side 410 have
apout a same open area as all air paths through the top
side 420, so about equal amounts of alr flow through the
rear side 410 and the top side 420 during operation.
However, embodliments of the burner box 140 are not limited
to any particular relationshilip between the airflow through
the rear side 410 and the top side 420.

In one embodiment the shroud 270 1s slideably
coupleable to the brackets 225. In some embodiments such
coupling simplifies assembly/disassembly of the burner box

140 from the rear of the unit. In some cases, this ability

may significantly simplify servicing the burner box 140, as
removal of the burner box 140 from the heat exchanger

assembly 170 may be avoided.

p

FIG. 5 i1llustrates a side view of the burner box 140

1n one embodiment of the disclosure. The shroud 270 divides
the wvolume enclosed by the enclosure 210 1into a first
subvolume 510 and a second subvolume 520. The first
subvolume 510 1ncludes, e.g. the burner bank 220 (of which
a single burner 330 1s 1llustrated), the igniter 240 and
the flame sensor 250. The second volume 520 includes a
portion of the manifold 230, and a portion of the air

director 260. The raised portion 210f may provide space for

a portion of the air director 260 within the enclosure 210.
Unless stated otherwlise 1n the following discussion the
first subvolume 510 1includes the volume enclosed by the
ralsed portion 210f.

FIG. b presents a rear view of the burner box 140 with
the access panel 210c removed, including a portion of the
shroud 270. The cutouts 277, when present, may be blocked

by one or more of the sensors 278. As described further
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pbelow, during operation a portion of the air received by
the alr director 260 flows through the rear air inlet 276.

Airflow from the second subvolume 520 through the rear of

the shroud 270 to the first subvolume 510 1s greater
through the rear air 1nlet 276 than the airflow through
other openings such as the cutouts 277, e.g. by at least

about 5 times. In one embodiment, as 1llustrated, the rear

alr 1nlet 276 spans at least about one half the width of
the burner box 140. In an embodiment the height of the rear
ailr 1nlet 276 1s about *» the distance from the bottom panel
2.0d to the manifold 230.

FIG. 7 schematically 1llustrates an airstream 710
received by the burner box 140. The airstream 710 may be
received, e.g. from a conduit (not shown) located to
provide exterior air to the burner box 140. The air

director 260 directs a first air portion 720 toward the top

side 420 of the shroud 270. The first air portion 720 may
enter the first subvolume 510 via the top air 1inlet 275.
The air director 260 directs a second air portion 730

toward the rear of the enclosure 210, e.g. toward the

access panel 210c.

In various embodiments the top air 1inlet 275 1is
located between the inlet end 310 and the outlet end 320 of
the burner bank 220. In some cases, 1t is preferred that
the top air inlet 275 1s located 1n a range between about
10% and about 40%, more preferably 15% to 35% and most
preferably about 20% to 25%, of a distance 735 from the
inlet end 310 to the outlet end 320. Regarding the rear air
inlet 276, the second air portion 730 may enter the first
subvolume 510 therethrough. Thus, the second air portion

730 at least initially flows between the bottom panel 210d
and the burner bank 220.

In various embodiments the burner bank 220 is located

in a central region of the volume enclosed by the enclosure
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210. For example, a horizontal centerline 740 of the burner
bank 220 may be located within a range of about 40% to

about 60% of a distance between the bottom panel 210d and a

top edge 745 of the side panel 210a. A vertical centerline
750 may be located within a range of about 40% to about 60%

of a distance between a front edge 760 of the bottom panel

210d and the access panel 210c, more preferably about 40%

to about 50%, and most preferably about 44% to about 460%.

In another aspect the outlet end 320 of the burner bank 220
may be located in a range between about 20% and about 30%
of a distance from the front edge 760 and the rear side 410

of the shroud 270, more preferably between about 22% and

about 28%, and most preferably between about 23% and about
295%.

The horizontal centerline 740 may be located between
the top side 420 and the rear air inlet Z276. The rear air
inlet 276 may be located between the horizontal centerline
740 and the bottom panel 210d. Thus, the second alr portion
730 may flow between the burner bank 220 and the bottom
panel 210d.

It i1is believed that the described distribution of air

within the first subvolume 510 advantageously results 1in

uniform mixing of gas and air within the burners 330,

and/or more uniform burning of the gas. For example, gas

and air may mix more fully, and/or symmetrically within the
burner 330 when the air flows about equally to the top and
the bottom of the burner 330. Such uniformity 1s expected

to advantageously maximize the energy extracted from the

burning gas, while minimizing undesirable combustion

products such as carbon monoxide (CO).

FIGs. 8A-8F illustrate aspects of an embodiment of the

air director 260. The i1llustrated embodiment 1s expected to

provide uniform delivery of air to the burner bank 220, and

to decelerate the air as it transitions from the condult by
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which 1t 1s guilided to the air director 260. FIGs. 8A and 8B
respectively provide a top and a bottom 1sometric view of

the ailir director 260, FIGs. 8C, 8D and ©8F respectively

provide a front, top and bottom view, and FIG. 8F provides

left and right side views.

The air director 260 1ncludes a frame 810. The frame
810 provides overall structural support and may have a
shape and size appropriate to cover the opening 265 1n the

top panel 210e. The frame 810 may support mounting clips

320, a receiving ring 830, and an air diffuser 840. In some
embodiments fasteners such as screws or rivets replace the
mounting clips 820. The mounting clips 820 may be any
design that securely engages corresponding mounting holes
in the top panel Z210e. The receiving ring 830 may provide a
mechanical interface to an air condult (not shown),
including providing an adhesive surface. In one embodiment

the air conduilit 1s a PVC pipe with a 10.16 cm (4 1nch)

outside diameter. In one embodiment the components of the
alr director 260 are formed from a single molded plastic

piece. For example, the air director may be conventionally

formed from 1injection molded plastic resin. Plastic

ma-erials may 1nclude, by way of example, PVC, ABS,

polycarbonate, and glass-filled polypropylene.

In the illustrated embodiment, the air diffuser 840
includes a bottom 850, two sides 845 and a back 870. The
sides 845 and the bottom 850 are configured to partially

obstruct airflow therethrough. For example, in the

1llustrated embodiment the sides 845 and the bottom 850
include a plurality of diffuser holes 880. In an

1llustrative embodiment the diffuser holes 880 have a

diameter of about 6.5 mm (about 0.255”) and are placed on

about 9.7 mm (about 0.38”) centers. The back 870 may be
solid, thereby completely obstructing airflow 1in that
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direction. An open side 860 provides an unobstructed path
from the opening 262 to the second subvolume 520 (FIG. 5).

In an embodiment the air director 260 1s mounted to
the burner box 140 with the back 870 oriented toward the
front opening 215 and the open side 860 oriented toward the
access panel 210c. As alir 1s drawn into the burner box 140
by the combustion air 1nducer 160, the airstream 710
encounters the air diffuser 840. The airstream 710 1is

subject to a path resistance determined 1in part by the

number and size of openings 1n each direction. A portion of

1

the airstream 710 flows through the diffuser holes 880 of

the sides 845, another portion flows through the diffuser
holes 680 of the bottom 850, and another portion flows
through the open side 860. The sides 845 and/or the bottom

coU partially obstruct the flow of air therethrough. By
partially obstructs, 1t 1s meant that the sides 845 and/or
the bottom 850 1include structural barriers to airflow,
while allowing some air to pass therethrough. Thus the

sides 845 and/or the bottom 850 increase resistance to the

flow of air 1in the directions of the sides 845 and/or the

bottom 850.
The airflow 1n each direction 1n part determines the

distribution of airflow within the burner box 140. Thus,
alirflow from the open side 860 i1nitially flows primarily in
the direction of the manifold 230. Airflow from the sides
645 1nitially flows primarily 1in the direction of the side
panels 210a, 210b. And airflow from the bottom 850
1nitially flows primarily 1n the direction of the burner
bank 220.

The alr 1inlets 1n the shroud 270 determine in part the
volume rate of air that enters the first subvolume 510 from
the direction of the top side 420 and the rear side 410 of
the shroud Z270. Thus, the air diffuser 840 and the shroud

270 cooperate to distribute the alr received by the air
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director 260 within the burner box 140 in a manner that

p—

results 1n efficient and complete combustion of the burning

gas. Ot course, those skilled 1n the pertinent art wil:

appreciate that the illustrated configurations of the air

director 260 and the shroud 270 are illustrative, and that

optimization may be desirable for a specific design of the

ﬁ

burner box 140. For example, the number and diameter of the

diffuser holes 880 and the openings in the shroud 270 may

pe different for a burner box having a different number of

purners 330, or having burners 330 configured to have a

different heat output.

Turning now to FIG. 9, 1llustrated is an embodiment of
a method 3900 of the disclosure for manufacturing an HVAC
purner box. The method 900 1s described without limitation
referring to the various components of the burner box 140

described herein. Those skilled in the pertinent art will

appreclate that various modifications may be made to the

method 900 to accommodate specific design aspects of the
burner box 140 without departing from the scope of the
method 900. For example, the steps of the method 900 may be

performed 1n an order different than the illustrated order.

The method 900 begins with a step 910 in which the
burner bank 220 1s joined to the enclosure 210. The joining
may include the use of any number of conventional support
components and fasteners. The burner bank 220 may be
located within the enclosure 210 in a central region of the
space enclosed thereby. The burner bank 220 1s oriented

such that the outlet end 320 thereof faces a front side of
the enclosure 210, e.g. the front opening 215, and the
1nlet end 310 faces a rear side of the enclosure 210, e.g.

the access panel 210c.

In a step 920 the manifold 230 is located within the

enclosure 210 adjacent the i1nlet end 310 of the burner bank

220. Each of the gas 1njectors 235 may be positioned to
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provide a flow of gas to a respective burner 330 of the

burner pbank 220.
In a step 930, the air director 260 1s coupled to a

side of the enclosure, such as the top panel 210e. The air

director 260 has an air diffuser, such as the air diffuser

840, with a plurality of openings located therethrough. The
alr diffuser 840 1s configured to direct a receilved
alrstream through the openings such that a first air
portion of the alrstream 1s dilirected toward the burner bank
220, and a second alr portion 1s directed toward the
manifold 230.

In an optional step 940, the shroud 270 1s located

between the air director 260 and the burner bank 220. The
shroud 270 i1ncludes the top air inlet 275 located to allow
alr from the air director 260 to enter a space enclosed by
the shroud 270, e.g. the first subvolume 510. Optionally,
the shroud 270 includes the rear air 1nlet 276 adjacent the
injector openings 430.

Optionally, the air diffuser 840 1s configured to
partially obstruct airflow toward the burner bank 220.
Optionally, the air diffuser 840 completely obstructs
alrflow toward the front opening 215 of the enclosure 210.
Optionally the shroud 270 1s slideably coupleable to the
brackets 225 attached to the burner bank 220. Optionally, a

the flame sensor, e.g. the flame sensor 250, having a right

angle bend 1s located to detect the presence of a flame at
the outlet end 320 of the burner bank 220. Optionally, the
flame sensor 250 1s configured to be 1nstalled from the
rear of the enclosure 210.

Although the present 1nvention has been described 1in

detail, those skilled 1n the art should understand that

they can make various changes, substitutions and

alterations herein without departing from the spilirit and

scope of the i1nvention in 1ts broadest form.
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WHAT 1S CLAIMED IS:

Y amd

1. An HVAC burner box for use within a furnace of an HVAC

System, comprilising:

an enclosure forming an exterior of the burner box;

a burner bank located within said enclosure and oriented

F

such that an outlet end of said burner bank is directed toward

—

a first end of said enclosure;

a manifold located within said enclosure and adjacent an

inlet end of said burner bank:

o y—
p— a

an alr director having a diffuser, said diffuser having a

plurality of openings located therethrough and being coupled to

gr— g

a side of said enclosure, said diffuser being configured to

F

direct a first portion of a received airstream through said

openings and toward said burner bank and a second portion

toward said manifold; and
a shroud located between sald ailr director and said burner

pank, said shroud including air 1nlets located to allow air

.

‘rom said air director to enter a space enclosed by said

shroud.

2. The HVAC burner box as recited i1n Claim 1, wherein said

alr inlets 1nclude a rear air inlet located between a bottom

ﬁ F

panel of said enclosure and a horizontal centerline of said

burner bank.

3. The HVAC burner box as recited in Claim 1, wherein said

alr director includes the diffuser configured to partially

restrict alrflow 1n the direction of saild burner bank.
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4, The HVAC burner box as recited in Claim 1, wherein said

alr director 1includes the diffuser 1located to completely

restrict airflow toward said first end of said enclosure.

5. The HVAC burner box as recited 1in Claim 1, further
comprlising brackets attached to said burner bank, said shroud

peing slideably coupleable to said brackets.

0. The HVAC burner box as recited i1n Claim 1, wherein said

enclosure, burner bank, shroud and air director are a portion

of a modular unit configured to rigidly fasten to a heat

g
—

exchanger vest panel such that burning fuel from each of a

P

plurality of burners of said burner bank enters a corresponding

heat exchanger attached to said vest panel.

7. The HVAC burner box as recited 1in Claim 1, further

comprising a flame sensor 1including a right-angle bend and

configured to mount within said enclosure such that a portion

of said flame sensor 1is located to detect the presence of a

F

flame at an outlet of said burner bank.

o An HVAC furnace, comprising:

a heat exchanger assembly including a vest panel; and

a burner box fastened to said vest panel, said burner box

including:

an enclosure of the burner box;

a burner bank located within said enclosure and

oriented such that an outlet end of said burner bank 1s

directed toward a first end of said enclosure;

a manlifold located within said enclosure and adjacent

w

an 1nlet end of said burner bank:

1l
'}

an alir director having a diffuser, said diffuser
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F

having a plurality of openings located therethrough and

ﬁ P

coupled to a side of said enclosure, said plurality of

P
pr—

openings configured to direct a first portion of a

recelved airstream through said plurality of openings and

toward said burner bank and a second portion toward said

manifold; and
a shroud located between said alir director and said

burner bank, sald shroud i1ncluding air inlets located to

allow air from sailid air director to enter a space enclosed

by said shroud.

9. The HVAC furnace as recited in Claim 8, wherein said air

inlets include a rear air inlet located between a bottom panel

P F

0of said enclosure and a horizontal centerline of said burner

bank.

10. The HVAC furnace as recited in Claim 8, wherein said air

ﬁ
g

director includes the diffuser configured to partially restrict

alrflow toward said burner bank.

11. The HVAC furnace as recited in Claim 8, wherein said air

—
amad

director 1includes the diffuser having a back that obstructs

P

alrflow toward said first end of said enclosure.

12. The HVAC furnace as recited in Claim 9, further comprising
brackets attached to salid burner bank, said shroud being

slideably coupleable to said brackets.
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13. The HVAC furnace as recited in Claim 8, wherein said

enclosure, burner bank, shroud and air director are a portion

F

of a modular unit configured to rigidly fasten to the heat

pr—
po—

exchanger vest panel such that burning fuel from each of a

grie—

plurality of burners of said burner bank enters a corresponding

heat exchanger attached to said vest panel.

14, The HVAC furnace as recited 1n Claim 8, further comprilising

.

d

flame sensor 1including a right-angle bend and configured to

F

mount within said enclosure such that a portion of said flame

sensor 1s located to detect the presence of a flame at an

pr——

outlet of said burner bank.

15. A method of manufacturing an HVAC burner box, comprising:

jolnlng a burner bank to an enclosure of an burner box

F

such that an outlet end of said burner bank 1s directed toward

a first end of said enclosure;

locating a manifold within said enclosure and adjacent an

P

inlet end of said burner bank; and

—

coupling an alr director to a side of said enclosure, said

air director having a diffuser, said diffuser having a

ﬁ F

plurality of openings located therethrough, said diffuser being

configured to direct a received airstream through said openings

g—

such that a first portion of said ailrflow 1s directed toward

said burner bank and a second portion 1s directed toward said

manifold; and
locating a shroud between said alir director and said

burner bank, said shroud including air inlets located to allow

alr from said air director to enter a space enclosed by said

shroud.
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1lo6. The method as recited in Claim 15, wherein said air inlets

include a rear air inlet located between a bottom panel of said

' aand

enclosure and a horizontal centerline of said burner bank.

pr—

17. The method as recited in Claim 15, wherein said diffuser

1s configured to partially restrict airflow toward said burner

bank.
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