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A HEADER BOX FOR A FURNACE, A FURNACE INCLUDING THE
HEADER BOX AND A METHOD OF CONSTRUCTING A FURNACE

ABSTRACT OF THE DISCLOSURE

A CEHB, a furnace and a method of constructing a furnace

are disclosed. In one embodiment, the CEHB i1includes: (1)
a fixed orifice configured to regulate air flow through a
heat exchanger of the furnace, wherein a combustion air
inducer induces the air flow and (2) a negatlive pressure
channel 1including a negative channel supply port that
communicates with an inlet of the combustion air 1inducer,

a negative pressure port configured to connect to a

negative input port of a pressure switch and bleed ports
configured to reduce a pressure received through the
negative channel supply port at the 1nlet to a targeted
range at the negative pressure port, the pressure switch
configured to monitor a combustion pressure through the

heat exchanger.
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A HEADER BOX FOR A FURNACE, A FURNACE INCLUDING THE
HEADER BOX AND A METHOD OF CONSTRUCTING A FURNACE

TECHNICAL FIELD
This application 1s directed, 1n general, to
furnaces and, more specifically, to conditioning a

pressure signal of the furnace.

BACRGROUND

HVAC systems can be used to regulate the
environment within an enclosure. Typically, an air
blower 1s used to pull air from the enclosure into the
HVAC system through ducts and push the air back into the
enclosure through additional ducts after conditioning
the air (e.qg., heating or cooling the air). For example,
a furnace, such as a gas furnace may be used to heat the
air.

High efficiency residential gas—-fired appliances
typically rely on a mechanical means,- such as a
combustion air inducer, to create controlled mass flow
thru the flue side of the appliance heat exchanger. For
flow to occur, a pressure differential must exist across
the heat train of the furnace. To verify that the proper
pressure drop and flow are achieved and maintained to
support the combustion process of the furnace within safe
limits, pressure sensing devices are typically employed.

These pressure sensing devices might include mechanical

differential pressure switches or electronic sensors
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which provide feedback to an integrated electronic
control.

The components of a furnace which create, control
and sense flow thru the heat exchangers are typically
designed to be employed on multiple size furnaces (low to
high 1input). Accordingly, the wvarious components are
stzed to handle the range of 1nputs. This type of
furnace design 1is simllar among 1ndustry manufacturers,
and typically employs a flue gas/condensate collector box

attached to the end of the condenser coi1l (referred to

herein as a Cold End Header Box (CEHB)), a combustion air

inducer fan assembly (CAI), a fixed orifice located 1in

the CAI or CEHB to regulate flow through the heat train,
and a pressure sensing device to monitor flow. The
pressure sensing device could be used to monitor pressure
across the fixed orifice, or other points 1n the heat
train to provide the most advantageous signal for the

application.

SUMMARY
In one aspect, the disclosure provides a CEHB. In
orie embodiment, the CEHB 1includes: (1) a fixed orifice

configured to regulate alr flow through a heat exchanger
of the furnace, wherein a combustion air 1inducer induces
the air flow and (2) a negative pressure channel
including a negative channel supply port that

communlicates wilith an 1nlet of the combustion air inducer,
a negative pressure port configured to connect to a
negative 1input port of a pressure switch and bleed ports
configured to reduce a pressure recelved through the

negative channel supply port at the 1nlet to a targeted

range at the negative pressure port, the pressure switch
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configured to monitor a combustion pressure through the
heat exchanger.

In another aspect, a furnace is disclosed. In one
embodiment, the furnace includes: (1) a heat exchanger,
(2) a combustion air inducer configured to generate air
tlow through the heat exchanger, (3) a pressure switch
configured to monitor a combustion pressure through the
heat exchanger and (4) a header box configured to be
coupled between the heat exchanger and the combustion
air 1nducer. The header box having: (4A) a fixed orifice
configured to regulate the air flow and (4B) a negative
pressure channel 1ncluding a negative channel supply
port that communicates with an i1nlet of the combustion
aixr inducer, a negative pressure port configured to
connect to a negative input port of the pressure switch
and bleed ports configured to reduce a pressure received
through the negative channel supply port at the inlet to
a targeted range at the negative pressure port.

In yet another aspect, a method of constructing a
furnace 1is disclosed. In one embodiment, the method
includes: (1) placing a heat exchanger in a housing, (2)
positioning a blower in the housing wherein the blower
can move alr across the heat exchanger and (3) connecting
a header box to the heat exchanger, wherein the header
box includes an integrated combustion  pressure
conditioning system.

In one aspect, there 1s provided a method of
constructing a furnace, comprising: placing a heat
exchanger 1in a housing; positioning a blower in said
housing wherein said blower is configured to move air
ACross said heat exchanger; and connecting a header box
to said heat exchanger, wherein said header box includes:
a fixed orifice configured to regulate said air flow;

and a negative pressure channel including a negative



10

CA 2720150 2017-02-28

— 38. —_
channel supply port that communicates with an 1nlet of
sald combustion ailir inducer, a negative pressure port
configured to connect to a negative input port of said
pressure switch and bleed ports configured to reduce a
pressure received through said negative channel supply

port at said inlet to a targeted range at said negative

pressure port.

BRIEF DESCRIPTION
Reference is now made to the following descriptions
taken 1n conjunction with the accompanying drawings, 1n

which:
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FIG. 1 1s an exploded 1sometric view of a portion of
an empbodiment of & furnace constructed according to the
principles of the disclosure;

FIG. 2 1s a front isometric view of an embodiment of

a CEHB constructed according to the principles of the

dlsclosure;

L*]
L

B of FIG.

FIG. 3 1s a rear isometric view of the C
2;

FIG. 4 1s a functional view of an embodiment of a
CEHB constructed according to the principles of the
disclosure;

FIG. 5 1s a flow diagram of an embodiment of a

method of constructing a CEHB carried out according to

the principles of the disclosure.

DETAILED DESCRIPTION

As furnace 1nput size 1ncreases, regulred heat
exchanger surface area 1ncreases proportionately. The
compustion pressure that 1s measured to monitor this type
of flue system typically varies with the furnace input

size due to the 1ncreased heat exchanger slze and mass

flow rate, and subsequent increase 1n metering orifice
diameter. As such, the resulting differential combustion
pressure 15 typically different for each size input
furnace, requlring & number of different pressure
switches (due to different set points) for a given model
family of furnaces. In the case o0of an electronic
pressure sensor, a dedicated 1ntegrated controller may be
required or, alternatively, complicated controller
firmware with model specific table values to manage this
varying furnace parameter.

The wvarying differential combustion pressure within

units 1n a same model family further complicates the
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development of multi-stage furnace product which utilizes
a “"gas-ailr” system to achieve the varvyving firing rates.
In this system, the differential combustion pressure
across the heat exchanger (which verifies proper fiow) 1s
linked to the gas valve controlling firing rate (manifold
pressure) pneumatically. Typically, the varying
combustion pressure requlres that the gas wvalve be unit
specific, or an additional device 1s used to normalize
the differential so that it 1s the same for all units 1in
a model series.

The disclosure provides a gas furnace having an
1ntegrated combustion vressure conditioning system
cenfigured to condition the combustion pressure that 1s
used to monitor the air flow tThrough the heat exchanger
of the furnace. The combustion pressure 1s conditioned
to be at a target or within a targeted range such that a
single type of pressure switch for monitoring the flow
rate through a heat exchanger may be used for multiple
furnace models. Additionally, the gas wvalve for

contreclling varying firing rates may be used for multiple

furnace models 1instead of unit specific valves. With
such standardization across different furnace types,
manufacturing and troubleshooting costs can be reduced.
Furthermore, with an 1ntegrated combustion ©pressure
conditioning system as dilsclosed herein, there are fewer
hoses and less of a potential for clogging of the small
brass orifices that are typically associated with
external pressure conditioning systems. Also, by using
the 1ntegrated combustion pressure conditioning system,
there 1s simplified construction with no external parts
resulting 1n easier manufacturing.

To condition the combustion pressure, the disclosure

provides a header box having an 1integrated cocmbustion
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pressure conditioning system. The header box 1S

nositioned between the heat exchanger and the combustion

alr 1nducer of the furnace. By conditioning the
combustion pressure, the combustion pressure signal
generated by the pressure sensing device of the furnace
and based on the conditioned combustion pressure, 1S
within a known range that can be used by multiple furnace
models and types to control gas valves and monitor gas
flow. The combustion pressure 1s monitored to indicate a
proper flow through the heat exchanger that 1s 1indicated

by the proper pressure drop across the heat exchanger.

In one embodiment, the header box 1s a CEHB of a gas

furnace. The CEHB 1s disposed between the secondary heat

exchanger and the combustion air 1inducer of the gas

furnace. The disclosed CEHB 1ncludes an 1integrated
combustion pressure condiltionling system having channels
and pressure reducing orifices that are appropriately
sized and positioned to condition the combustion pressure
that 1s used to verify that the proper pressure drop and
flow across the heat train of the furnace are achieved
and maintained to support the combustion process within
safe limits.

Turning now to FIG. 1, 1illustrated is an exploded
1sometric view of a portion of an embodiment of a furnace

100 constructed according to the principles of the

disclosure. The furnace 100 may be a multi-position
furnace. In some embodiments, the furnace may be a
reslidential gas furnace. The furnace 100 1ncludes an

embodiment of a header box configured to condition the
combustion pressure. The furnace 100 includes a housing
110 having a front opening 112 within which a mounting
shelf 114 1s located. The mounting shelf 114 has an

opening 116 therein and supports a heat exchanger
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assembly 120 over the opening 1l6. The heat exchanger
assembly 120 1ncludes a primary heat exchanger 122 and a
secondary heat exchanger 126. The primary heat exchanger
127 1ncludes a row of si1x heat exchangers (one referenced
as 124) coupled to one another. The heat exchangers are
generally serpentine and have three approximately 180°
folds such that the heat exchangers cross over the
opening 116 four times, terminating 1n inlets 125 {(of the
primary heat exchanger 122) and outlets 127 (of the
secondary heat exchanger 126) that are generally mutually
ccplanar and oriented toward the opening 112 of the
housing 110. Alternative embodiments of the heat
exchanger assembly 120 may have more or fewer heat
exchangers coupled Lo one anolther 1in o©one o0or more Yrows.
Additionally, alternative embodiments may have
alternative heat exchanger configurations.

A burner assembly 140 contains an electronically-
controlled sclenold wvalve 142, & manifcld 144 leading
from the wvalve 142 and across the burner assembly 140,
one Or more gas orifices (not shown) coupled to the
manifold 144 and one o0or more burners (not shown)
corresponding to and located proximate the gas orifices.
The 1llustrated embodiment of the burner assembly 140 has
a row of six burners. Alternative embodiments of the

burner assembly 140 may have more or fewer burners

arranged 1n one or more rows. A combustion air inlet 146
allows alr 1n for the burner assembly 140. In an
assembled configuration, the Dburner assembly 140 1is

located proximate the heat exchanger assembly 120 such

that the burners thereof at least approximately align

with the i1nlets 125.

The furnace 100 also 1ncludes a draft inducer

assembly 150 including a combustion air inducer 154 and a
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combustion flue collar 156 coupled to an outlet of the
combustion alr inducer 154, In an assembled
configuration, the draft inducer assembly 150 1is located
proxlimate the heat exchanger assembly 120 such that the
combustion flue collar 156 approximately aligns with a
flue pipe (not 1llustrated) that directs undesired gases
(e.g., gaseous products of combustion) away from the
furnace 100. Assoclated with the draft inducer assembly
150 are first and second drain hoses, 151, 152, that
provide a path to drain condensation from the combustion
flue collar 156 and the flue pipe.

A blower 160 1s suspended from the shelf 114 such

that an outlet (not referenced) thereof approximately

aligns with the opening 116. An electronic controller
170 1s located proximate the blower 160 and is configured
to control the blower, the wvalve 142 and the combustion
alr 1nducer 154 to cause the furnace to provide heat. A
cover 180 may be placed over the front opening 112 of the

housing 110.

A CEHB 190 provides an 1interface Dbetween the

combustion air inducer 154 and the secondary heat

exchanger 126. The combustion ailr inducer 154 has an
inlet coupled to the CEHB 190. In an assembled
configuration, the draft 1inducer assembly 150 is located
proximate the heat exchanger assembly 120 such that the
CEHB 190 approximately aligns with the outlets 127 and
the combustion flue collar 156 approximately aligns with
the flue pipe.

The furnace 100 also 1includes a pressure sensing
device 195 that 1s configured to monitor the combustion
pressure through the heat train of the furnace 1C0. The
pressure sensing device 195 may be a mechanical

differential pressure sensing device (such as a pressure
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switch) or an electronic sensor which provide feedback to
an 1ntegrated electronic controller of the furnace 100,
such as the electronic controller 170. The pressure
sensing device 195 includes 1nputs for determining the

combustion pressure. The 1nputs of the pressure sensing

device 195 are coupled to pressure ports of the CEHB 190.
As discussed below, the pressure ports are protected from

water contamination by placement of the pressure ports in

channels of the CEHB 190.

Based on a differential pressure obtained by the
pressure sensing device 195 from data recelved vlia the
pressure ports, the gas supply for the heat exchanger 120
may be turned-off or remain off when there 1s 1mproper
alir flow through the heat train. Additionally, the gas
supply for the heat exchanger 120 may be turned-off or

remain off when condensation drainage of the CEHB 190 is
lmpaired or blocked. Thus, the same pressure sensing

device 195 employing data from the pressure ports of the

CEHB 195 may protect the furnace 100 from improper air
flow through the heat train and protect the furnace 100

from blocked condensation drainage. The pressure sensing

device 195 may be fastened to the ports of the CEHB 190
through conventional hoses. The pressure sensing device
195 may also be coupled to the electronic controller 170
or the wvalve 142 through conventional means. In some

embodiments, the pressure sensing device 195 may be

fastened to the CEHB 190.

In the illustrated embodiment, the controller 170
turns on the combustion ailir 1inducer 154 to 1initiate a
draft 1in the heat exchangers (including the heat
exchanger 124) and purge potentially harmful unburned or
combustion gases. Then the controller 170 activates an

igniter (not shown 1in FIG. 1) to attempt to 1nitiate an
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lgniter warm up period. After expiration of a
predetermined 1gniter warm up period, controller 170
opens the wvalve 142 to admit gas to the manifold 144 and
tnhe one or more gas orlifices, whereupon the gas begins to
mix with alir to form a combustible gas-air mixture. Lt
the output of a flame sensor 1indicates that the gas-air
mixture has not 1ignited within a predetermined period of
time, the controller 170 then closes the wvalve 142 and
walts until attempting to start again. If the output of
a flame sensor 1indicates that the gas-air mixture has
1gnited within the predetermined period of time, the
controller 170 then activates the Dblower 160, which
forces air upward through the opening 116 and the heat
exchanger assembly 120. As 1t passes over the surfaces
of the heat exchangers, the air 1s warmed, whereupon it
may be delivered or distributed as needed to provide
heating.

FIG. 72 1s a front isometric view of an embodiment of

a CEHB, such as the CEHB 190, constructed according to

the principles of the disclosure. As noted above, the

CEHB 190 1s configured to provide an interface between

the secondary heat exchanger 126 and the combustion air
inducer 154 that draws products of combustion through the

heat exchanger 120.

The CEHB 190 1s configured to provide an exit for

the heated gas from the heat exchanger via the secondary

heat exchanger 1260. The CEHB 190 1s also configured to

remove the condensation assocliated with the heated gas.

As such, the CEHB 190 1s typilically constructed of a non-

metallic material that 1s resistive to water corrosion.

The CEHB 190, for example, may be constructed of a

plastic.
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The CEHB 190 may be employed in a multi-position
gas furnace such as the furnace 100. Accordingly, the
CEHB 190 1includes components of a multi-position drain
system that includes a first drain port 210, a second
drain port 212, a left drain 214 and a right drain 216.
The first and second drain ports 210, 212, are positioned
and configured to couple to drain hoses, such as drain
hoses 151, 152, from the combustion flue collar 156.
Depending on the installation of the furnace 100, the
left drain 214, the right drain 216 or both the left and
right drains 214, 216, may be used to remove condensation
from the CEHB 190.

Located on the four sides of the CEHB 190 is a
flange 220 that is configured to attach the CEHB 190 to
the secondary heat exchanger 126. The flange 220 includes
holes, 1n which hole 222 is denoted, that are used to
mechanically attach the CEHB 190 to the secondary heat
exchanger 126. A gasket is typically used between the
flange 220 and the secondary heat exchanger 126.

The CEHB 190 also includes a support collar 230
that 1s used to couple the combustion air inducer 154 to
the CEHB 190. The support collar 230, therefore,
corresponds to an inlet of the combustion air blower 154
for drawing pre-purge air and products of combustion
through the heat exchanger 120. A gasket 230a is
typically used with the support collar 230 for coupling
the CEHB 190 to the combustion air blower 154.

Located within the circumference of the support
collar 230 (and therefore within the inlet of the
compustion air blower 154) is a fixed orifice 240. The
fixed orifice 240 is configured to regqulate gas flow
through the heat exchanger 120. The fixed orifice 240

may be sized based on an input size of the furnace 100.
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Also located within the circumference of the support

collar 230 are a negative channel supply port 244 and a

positive channel supply port 246. Each of these ports in

the front face of the CEHB 190 provides an opening for

supplying air to the respective channels. The size and
location of the fixed orifice 240, the negative channel
supply port 244, the positive channel supply port 246
and the size and location of positive and negative
pressure channels 270, 280, (illustrated in FIG. 3) may
pe determined through empirical testing to provide a
target pressure or pressure range as detected by a
pressure sensing device for determining combustion

pressure.

The CEHB 190 also includes a connection system 235
having alignment protrusions as denoted in FIG. 2 that
are used to couple the pressure sensing device 195 to

the CEHB 190. The connection system 235 and the

corresponding protrusions may vary depending on the type
or model of pressure sensing device to be attached to
the CEHB 190.

The CEHB 190 further includes a positive pressure
port 250 and a negative pressure port 260 that are
coupled to a positive input and a negative input of a
pressure sensing device, such as the pressure sensing

device 195. The pressure sensing device is configured to

‘monitor a combustion pressure across the fixed orifice

240 based on data received at the negative input port

and the positive input port via the negative and positive
pressure ports 250, 260. The negative and positive
pressure ports 250, 200, are typically coupled to the

pressure sensing device via pressure sensing device
hoses. The positive pressure port 250 is located within
the positive pressure channel 270 and the negative

pressure port 260 1s located within the negative pressure



10

15

20

25

30

CA 02720150 2010-11-04

P1000QSCA - 13 -

channel 280 as illustrated 1in FIG. 3. Locating the

rosltive pressure port 250 and the negative pressure port

260 within the respective channels and away from openings
of the respective channels protects the pressure ports
and the pressure sensing device from condensation

produced during the combustion process.

The CEHB 190 further 1includes a screw mounting lug

292 and a water dam 295. The screw mounting lug 292 1is

used when mounting a combustion alr 1nducer to the CEHB
190. The water dam 295 1s a condensate water dam that is
configured to direct water away from sensitive areas of

the CEHB 190 and assists 1n maintaining a stable pressure

signal.

FIG. 3 1s a rear isometric view of the CEHBR 190 that
illustrates the positive pressure channel 270 and Lhe
negative pressure channel 280. Though not wvisible in
FIG. 3, the positive pressure channel 270 includes the
positive pressure port 250. During normal operation, the
positive pressure channel 270 has the same or about the
same pressure as the CEHB 190. As such, locating the

positive pressure port 250 within the positive pressure

channel 270 allows measuring of the combustion pressure
while protecting the positive pressure port 250 from
condensation. Other components of the positive pressure
channel 270 and tLhe negative pressure channel 280 that
are not visible 1in FIG. 3 {or FIG. 2) 1include the
negative channel supply port 244, the positive channel
supply port 246 and a flow restriction orifice located
within the positive pressure channel 270. Additionally,
the negative pressure channel 280 1ncludes Dbleed ports
that are not wvisible in FIG. 2 or FIG. 3. The bleed
ports are configured to reduce the pressure received

through the negative channel supply port 244 to a
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targeted range when measured at the negative pressure
port 260. The bleed ports are denoted 1in FIG. 4. A
size, configuration and location of the channels 270,
280, and the various components thereof may be determlned
through empirical testing to provide a target pressure or
pressure range when detected by a pressure sensing device
Lo correlate to a targeted pressure drop or flow thru the
heat exchanger.

A first end of the positive pressure channel 270, an
inlet end 272, extends within the support collar 230 as
1llustrated within FIG. 4. A second end of the positive

pressure channel 270, a pressure reference 1nlet 274,

opens toward the side of the CEHB 190 having drain 216.
The positive pressure channel 270 has a qguadrilateral
cross section and 1ncludes four sectilions that are 7joined
at or about 90 degrees to form a continuous open channel
from the 1inlet end 272 to the pressure reference inlet
274,

Though not visible 1in FIG. 3, the negative pressure
channel 280 1ncludes the negative pressure port 260. The

negative pressure channel 280 15 configured to reduce the
high negative pressure that 1s present at the 1inlet of
Lhe combustion alr inducer 154 to a targeted pressure or
pressure range at the negative pressure port 260. As
such, locating the negative pressure port 260 within the
negative pressure channel 280 allows measuring of ths

combustion pressure signal while protecting the negative

pressure port 260 from condensation. The negative

pressure channel 280 1ncludes a first end denoted as a

closed end Z2382. A second end of the negative pressure

channel 280, an open end 284, opens toward the side of

the CEHR 190 having the drain 214, The negative pressure

channel 280 has a quadrilateral c¢ross section and
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includes four sections that are Joined to form a
continuous open channel from the closed end 282 to the
open end 284,

Located within a supply section 286 of the negative
pressure channel 280 1s the negative channel supply port
244, A portion of the supply section 28¢ including the
negative channel supply port 244 1s located within the
circumference of the support collar 230 and, therefore,
the corresponding inlet of the combustion air 1nducer
154, Sides of the negative pressure channel 280 around
the open end 284 are shaped to provide a water shroud to
protect the negative pressure port 260 from
contamination.

The negative channel supply port 244 1s positioned
to be 1n fluid communication with the 1inlet of the
combustion air 1inducer. The negative pressure port 260
1n the negative pressure channel 280 1s couplable to an
input, such as a negative 1nput, of a pressure sensor
device. Similarly, the positive pressure channel supply
port 246 1s positioned to be 1in fliuld communication with
the 1inlet of the combustion air blower and the positive
oressure port 250 1s couplable to an input, such as a
positive 1nput, of the pressure sensor device. The
positive pressure channel 270 and the negative pressure
channel 280 are in fluild communication and are configured

Lo have about a same pressure when the pressure reference

inlet 274 1s blocked (e.g., blocked by condensation).

The CEHB 190 1s designed wherein this 1s true even when
the furnace 1ncluding the CEHB 190 1is installed in
multiple positions. During operatlion of the combustion
alr blower when the pressure reference inlet 274 is not
blocked (1.e., during normal operation when there 1is

proper drainage), the positive pressure channel 270 1is
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configured to have a positive pressure compared Lo

negative pressure channel 280.
FIG. 4 1s a functional wview of an embodiment of a
CEHB, the CEHB 190, constructed according to the

princlpals of the disclosure. FIG. 4 provides a cutaway

of the CEHB 190 to more clearly 1llustrate an 1integrated
combustion pressure conditioning system and the operation

thereot. An 1ntegrated combustion pressure conditioning

system 1ncludes the channels and components located
within the channels that are used to reduce the pressure
within the 1nlet of the combustion air inducer 154 to a
target pressure range or target pressure for multiple
furnace models. In FIG. 4, an embodiment of an
integrated combustion pressure conditioning system 1S
1llustrated that 1ncliudes the poesitive and negative
pressure channels 270, 280, and the negative and positive
channel supply ports 244, 246. Additional components of
the 1llustrated embodiment of the 1ntegrated combustion
pressure conditioning system 1nclude bleed ports 440 of
the negatlve pressure channel 280 and a Zlow restriction
orifice 450 of the positive pressure channel 270. In
other embodiments, the 1ntegrated combustion pressure
conditioning system may 1nclude additional orifices,
bleed ports, or different shaped channels to condition
the pressure at the combustion air 1inducer inlet. By
reducing the combustion alr inducer inlet pressure to a

targeted range, a single pressure sensing device can be

used for multiple furnace models. By having the pressure

conditioning system bullt-in as part of a header box,

such as the CEHB 190, external components for
conditioning a pressure signal are not needed.
The Dbleed ports 440 are designed to bleed down the

negative pressure that 1s received via the negative
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pressure channel supply port 244. The bleed ports 440

are positioned 1n the CEHB 190 to be free from water
contamination. The location and size of the bleed ports
are selected to normalize the high negative pressure 1in
the inlet zone of the combustion air inducer 154 to a
targeted pressure value or range of wvalues at the

negative pressure port 260. As such, a single type of

pressure sensing device can be used for various models.,
Turning now to FIG. 5, 1illustrated 1is flow diagram
of an embodiment of a method 500 of constructing a

furnace carried out according to the principles of the

disclosure. The furnace may be a residential, multi-
position gas furnace. The method 500 begins 1in a step
505.

In a step 510, a heat exchanger 1s placed 1in a
housing. The housing may pe a cabilnet, such as a metal
cabinet. The heat exchanger may 1nclude a primary and a
secondary heat exchanger.

A blower 1s positioned 1n the housing to move air
across the heat exchanger i1n a step 520. The blower may
pe coupled to the housing or a shelf of the housing. The
blower may be a variable blower.

In a step 530, a header box 1s connected to the heat
exchanger. The header box 1ncludes an 1ntegrated
combustion pressure conditioning system that 1s
configured to condition a combustion pressure of the
furnace. The header box may be a cold end header box
that 1s coupled to a secondary heat exchanger of the heat
exchanger.

In a step 540, a combustion alr inducer 1is coupled
to the header box. The header box may include a support

collar and a connection system  having alignment
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protrusions for coupling the combustion air 1inducer to
the header box. The method 500 then ends 1n a step 550.
Those skilled in the art to which this application

relates will appreciate that other and further additions,

deletions, substitutions and modifications may be made to

the described embodiments.
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. A cold end header box configured to be coupled to a
secondary heat exchanger of a gas furnace, comprising:

a fixed orifice configured to regulate air flow through a
heat exchanger of said furnace, wherein a combustion air inducer
induces said air flow; and

a negative pressure channel including a negative channel
supply port that communicates with an inlet of said combustion
air inducer, a negative pressure port configured to connect to a
negative input port of a pressure switch and bleed ports
configured to reduce a pressure received through said negative
channel supply port at said inlet to a targeted range at said
negative pressure port, said pressure switch configured to

monitor a combustion pressure through said heat eXchanger.

2. The cold end header box as recited in claim 1, furthef
comprising a positive pressure channel having a positive pressure
port configured to connect to a positive input port of said
pressure switch, wherein said pressure switch monitors said
combustion pressure by measuring a differential pressure across
said fixed orifice from pressure received at said negative input

port and said positive input port.

3. The cold end header box as recited in claim 1 or 2, wherein
saild negative pressure channel includes a water shroud coupled to

sald bleed ports and configured to protect said bleed ports from

water contamination.

4. The cold end header box as recited in any one of claims 1
toc 3, further comprising a support collar for coupling said cold

end header box to said combustion air inducer, wherein said
support collar corresponds to said inlet of said combustion air

inducer.
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5. The cold end header box as recited in claim 4, wherein said

fixed orifice is located within a circumference of said support

collar.

6. The cold end header box as recited in any one of claims 1

to 3, wherein said fixed orifice is sized based on an input size

Oof said furnace.

7. The cold end header box as recited in any one of claims 1
to 6, wherein said negative pressure channel includes a closed

end and said negative pressure port is proximate said closed end.

8. The cold end header box as recited in claim 2, wherein said

positive pressure channel includes an inlet end having a positive

pressure channel supply port.

9. The cold end header box as recited in claim 8, wherein said

positive pressure channel supply port is located within a

circumference of said support collar.

10. The cold end header box as recited in any one of claims 1
to 9, wherein said negative channel supply port and said bleed
ports are sized and positioned within said negative pressure

channel to provide said targeted range at said negative pressure

port.

11. A furnace, comprising:
a heat exchanger;

a combustion air inducer configured to generate air flow

through said heat exchanger;

a pressure switch configured to monitor a combustion
pressure through said heat exchanger; and
a header box configured to be coupled between said heat

exchanger and said combustion air inducer, said header box

comprising:
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a fixed orifice configured to regulate said air flow;
and

a negative pressure channel including a negative
channel supply port that communicates with an inlet of said
combustion air inducer, a negative pressure port configured
to connect to a negative input port of said pressure switch
and bleed ports configured to reduce a pressure received
through said negative channel supply port at said inlet to

a targeted range at said negative pressure port.

12. The furnace as recited in claim 11, wherein said hecader box
further includes a positive pressure channel having a positive
pressure port configured to connect to a positive input port of
said pressure switch, wherein said pressure switch monitors said
combustion pressure by measuring a differential pressure across
said fixed orifice from pressure received at said negative input

port and said positive input port.

13. The furnace as recited in claim 11 or 12, wherein said
negative pressure channel includes a water shroud coupled to said

bleed ports and configured to protect said bleed ports from water

contamination.

14. The furnace as recited in any one of claims 11 to 13,
wherein said header box further includes a support collar for
coupling thereto said combustion air inducer, wherein said

support collar corresponds to said inlet of said combustion air

inducer.

15. The furnace as recited in claim 14, wherein said positive

pressure channel includes an inlet end having a positive pressure

channel supply port.

16. The furnace as recited in claim 15, wherein said fixed

orifice, said positive pressure channel supply port and said



CA 2720150 2017-02-28

- 22 -
negative pressure channel supply port are located within a

circumference of said support collar.

17. The furnace as recited in any one of claims 11 to 1o,

wherein said fixed orifice is sized based on an input size of

said furnace.

18. The furnace as recited in any one of claims 11 to 17/,
wherein said negative channel supply port and said bleed ports
are sized and positioned within said negative pressure channel to

provide said targeted range at said negative pressure port.

19. The furnace as recited in any one of claims 11 to 18,

wherein said header box is a cold end header box.

20. A method of constructing a furnace, comprising:
placing a heat exchanger in a housing;
positioning a blower in said housing wherein said blower 1s
configured to move alr across said heat exchanger; and
connecting a header box to said heat exchanger, whereiln
said header box includes:
3 fixed orifice configured to regulate said air flow;
and
a negative pressure channel including a negative
channel supply port that communicates with an inlet of said
combustion air inducer, a negative pressure port configured
to connect to a negative input port of said pressure switch
and bleed ports configured to reduce a pressure received
through said negative channel supply port at said inlet to

a targeted range at said negative pressure port.
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510 PLACE A HEAT
EXCHANGER IN A HOUSING
020 N POSITION A BLOWER IN THE HOUSING

e .

CONNECT A HEADER BOX HAVING
AN INTEGRATED COMBUSTION
530 PRESSURE CONDITIONING SYSTEM
10 THE HEAT EXCHANGER

COUPLE A COMBUSTION AIR
54() INDUCER TO THE HEADER BOX

550 (_STOP )
FI1G. 5




C

4l

iWe

214



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - abstract drawing

