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IMPORTANT

Installers’ Information Manual, Users' Information Manuatl, Wiring Diagram, Parts List and
Warranty are inside or attached and should be read before the Installation is started or before
service is attempted.

After factory final assembly, this furnace has been dielectrically tested. Operation tests have
been performed on the burners, fan control and blower motor.

= TO THE INSTALLER -

AFFIX THIS PACKET ADJACENT TO
THE FURNACE.

- TO THE OWNER -
RETAIN THIS PACKET AND ITS CONTENTS FOR
FURTHER REFERENCE.
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To assure both safe and proper operation, please carefully follow the instructions in this manual to
correctly instali this new turnace.

ATTENTION, INSTALLER! Aifter installing furnace, give the user:
—Users' Information Manual —Parts List
—Installers' Information Manual —Warranty information

ATTENTION, USER! Your furnace instailer should give you the above four important documents relating
to your furnace. Keep these as long as you keep your furnace. Pass these documents on to later furnace
purchasers or Users'. If any of the four documents is missing or damaged, contact your installer or furnace
manufacturer for repiacement. For efficient service, please give your furnace meodel and serial humber,
tisted in Section 1 of your Users' Information Manual or from your furnace rating plate. Throughout this
Installers' Information Manual, we frequently use the word "you" when referring to the person responsible

for appiication, installation and service of your furnace. Please remember to have only qualified service
technicians perform these services.

WARNING: Individuals who instali this furnace, must have the training and experience necessary
to install’gas furnaces. They must also have training and experlence necessary to Install related

comfort air conditioning appliances. Improper installation could create a hazard, resulting in damage,
injury or death.

While we have written these instructions as accurately and thoroughly as possible, they may not
cover every system variation or contingency. Also, questions of interpretation may arise. For more
information, solutions to particuiar problems or clarification, contact your focal distributor or the
manufacturer. See the furnace rating plate for who to contact,

Furnace installation must foliow all applicable NATIONAL, STATE and LOCAL CODES.

NOILVWdOINI

UPFLOW HORIZONTAL DOWNFLOW

ELECTRONIC IGNITION INDUCED DRAFT FURNACE

WARNING: FOR YOUR SAFETY, WHAT TO DO IF YOU SMELL GAS:

— DO NOT TRY TO LIGHT ANY APPLIANCE;

— DO NOT TOUCH ANY ELECTRICAL SWITCH; DO NOT USE ANY PHONE IN THE BUILDING;

- IMMEDIATELY CALL YOUR GAS SUPPLIER FROM A NEIGHBOR'S PHONE; FOLLOW GAS
SUPPLIER'S INSTRUCTIONS;

— IF YOU CANNOT REACH GAS SUPPLIER, CALL FIRE DEPARTMENT.

IMPORTANT SAFETY NOTE: After installing the furnace, show the user how to turn off gas and
electricity to furnace. Point out control and switch locations for turning off gas and electricity. Go over
Sections 4 and 6 of Users' information Manual and Section 29 in this manual with user. Make sure user
understands the importance of following all safety precautions.

920101 404200 A
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SECTION ¥ o=
PREPARING TQ INSTALL FURNACE.
A. Llterature, VENT
OUTLET
Review this manual, Users' information Manuai and Parts e
List. In paricular, see User's Information Manual and EEE
Parts List for location and identification of furnace com- AR
ponants. -
After installing furnace, give this instailers’ Information HI'
Manual, Users’ information Manuai, Warranty and Paris
List to user. You may have questions as you install the L RIONTAL  UPFLOW RGN T
furnace. f you need help on any of the installation in- .
structions or other matters relating to the furnace, contact TYPE 1 TYPE 2 TFE S
tha office where you bought the furnace. You may also '
refer to the furnace rating plate for a contact name,
8. [Installation Positions. FIGURE 1
1. You may instail furnace as-shipped in an upfiow or 2, You may convernt furnace quickly and easily from its
horizonta! configuration in one of three positions as-shipped configuration. After conversion, you can
shown in Figure 1. instaill it as a downftow or horizontal furnace in one

of three pasitions shown in Figure 2.



VENT

VENT
OUTLET QUTLET
HORIZONTAL DOWNFLOW HORIZONTAL
LEFT SIDE DOWN RIGHT SIDE DOWN
TYPE 4 TYPE 5 TYPE &
FIGURE 2

SECTION 2 - IMPORTANT SAFETY RULES.

WARNING: Read and exactly follow these rules. Fall-
ure to do~8so could cause improper furnace operation,
resulting in damaga, injury or death,

A. Signal words.

To alert you to potential hazards, we use the signal words
"WARMNING™ and "CAUTION"™ throughout this
manual, "WARNING™ alerts you to situations that could
cause serious injury or death, "CAUTION™ alerts you to
situations that could cause minor or moderate injury or
properly damage. To help you, we use the words "must”
and "should” in this manual. "Must™ is mandatory. “Shouid”
is advisory.

B. Use only the type of gas approved for this furnace; refer
to furnace rating plate,

WARNING: Only use natural gas In furnaces de-
signed for natural gas. Only use Propane (LP) gas
for furnaces designed for Propane {LP) gas. Make
sure furnace will operate properiy on gas type avail-
able to user. Do not use this furnace with butane.
Using wrong gas couid create a hazard, resulting in
damagae, injury, or death.

C. DO NOT install this furnace outdoors or in a mobile home,
trailer or recreational vehicle. It is not A.G.A. design-
certified for these installations. This furnace is suitable
for a home buiit on site or manufactured home completed
at final site,

D. Carefully choose furnace instajiation site. DO NOT di-
rectly expose furnace to drafts, wind or other outdoor
conditions. Sea Section 8 for more information.

E. DO NOT install furnace in a corrosive or contaminated
atmosphere. Make sure all combustion and ventilation
air requirements are adhered to in addition to local codes
and ordinances. See Section 8 for more information.

F. DO NOT use this furnace during construction when ad-
hesives, sealers, and/or new carpets are being installed.
If the furnace must be used during construction, provide
clean outdoor air for combustion and ventilation to furnace
space. See Section 8 for more information.

G. Provide adeguate combustion and ventilation alr to space
where furnace is being installed. See Section 8 for more
information. Connect this furnace to an approved vent
system, venting combustion products outdoors. See Sec-
tion @ for more information.

H. Nevaer tsst for gas leaks with an open flame. Use a com-
mercial soap made specifically for leak detection to check
all connections. Sea Section 11 for more information.

.  Always install duct system with furnace. Be sure duct
system has external static pressure within aliowable fur-
nace range. See Sections 16 and 25 for more information.

J. Completely seal supply and return air ducts to furnace
casing. Duct work must run to an area outside furnace
air space. Seal duct work wherever it runs through walls,
ceilings or floors. See Section 16 for more information.

SECTION 3 — MEETING CODES.

Before installing furnace, make sure you know all applicable
codes. National, state and local codes may take precedence
over any instructions in this manual. Be sure to consull:

— Authorities having jurisdiction over furnaces;

— Local code authorities for information on electrical
wiring, gas piping and vent pipe;

—  Current Nationa! Fue! Gas Code ANSE Z223.1/NFPA
54;

— Current National Electrical Code ANSI/NFPA 70.

See Section 30 for information on getling copies of these
codes.

SECTION 4 — DETERMINING BEST
FURNACE LOCATION.

You may install this furnace as an upflow or downflow fur-
nace in an aicove, attic, basemaent, closet, garage, or utility
room. Install furnace so all elecirical components are pro-
tected from water,

You may install it as a horizontal furnace in an alcove, garage,
attic, basement or crawl space.

Select furnace location to meet all requirements in this manual,
making sure to refer 10:

- Section 2 for safety rules;

Section 6 for minimum clearances;

Section 7 for furnace suspension;

Section 8 for combustion and ventiiation air;
Section 9 for venting;

Section 11 for gas piping;

Section 12 for electrical wiring:

Section 16 and 25 for duct work;

— Section 17 for filters.

Consult local code authorities for additional location require-
ments.

Locate the furnace close to the chimney/vent and as near the
center of the air distribution system as possible. Install furnace
as lave! as possible.

Provide ample space for servicing and cleaning. Location
must allow 30 inches minimum front clearance for servica,
Always comply with minimum clearances shown on inside of
front door. Do not instali furnace directly on carpeting, tile or
any combustibie material other than wood flooring.



NOTE: A combustible floor base, available from manu-
facturer, is required for downflow furnace installation on
wood flooring.

HAZARDOUS LOCATIONS.

When furnace is in a residential garage, it must be installed
so that burners and ignition source are located no less than
18-inches above the fioor. Also, furnace should be protected
from physical damage by vehicles.

When furnace is in public garages, airplane hangers, or other
buildings having hazardous almospheres, install unit in ac-
cordance with recommended good practice requirements of
the National Fire Protection Association, Inc. See Section 30,

SECTION 5 .- IDENTIFYING FURNACE DI-
MENSIONS, SPECIFICATIONS, AND POSITION.

A. A unique feature of this furnace is that # may be installed
as an upfiow furnace, horizontal furnace, or downflow
furnace {miner convarsion required}.

1. Furnace as-shipped is an uptiow furnace. Furnace
may be installed in this position or may be instailed
as a horizontal on its right or left side without any
conversion. Ses Figure 1.

2. Furnace as-shipped position may be converted to a
downflow furnace by foliowing instructions in B. be-
low. Once conversion is compiete, furnace may ba
instalied as a downflow furnace. Furnace may also
then be installed as a horizontal on its right ar laft
side. See Figure 2.

WARNING: Do not install furnace on lts back. Doing so
coutd cause a fire, resulting in damage, injury or daath,

See Figure 3 for dimensional drawings and specilication table.
B. Converting furnace from as-shipped configuration.

READ ALL INSTRUCTIONS THOROUGHLY BEFORE
STARTING CONVERSION. .

NOTE: Start conversion with furnace on its back.

WARNENG: When servicing controls, all wires must
be labeled prior to disconnection. Miswliring can cause
improper operation resulting in damage, injury, or
death.

1. Remove front door. Study components described in
conversion. See Figure 4.

BTUH* MOTOR* VENT FURNACE RETURN SUPPLY BLOWER TEMP CFM
INPUT H.P. DIAMETER WIDTH AlR SIZE AlR SIZE WHEEL RISE °F at 0.50" W.C.
A 18-29/32"X B 18-15M16" X C SIZE
40,000 1/4 ar 14-1/2 12-78” 12-15/16" 10-4 50-80 805
40,000 13 3 14172 12-7/8" 12-16/16" 10-6 30-60 1265
60,000 174 4" 14-142 12.7/8" 12-15/167 10-4 45.75 850
60,000 1/3 4" 14.1/2 12-7/8" 12-15/16" 10-6 45-75 1260
60,000 172 4" 17-142 15.-7/8" 15-15/167 10-8 35-685 1635
80,000 1/4 4" 14.1/2 12-7/8" 12-15/16" 10-4 50-80 91§
80,000 113 4" 14.1/2 12-7/87 12-16/16" 10-6 40-70 1235
80,000 §12 4* 17-12 15-7/8" 15-15/16" 10-8 50-80 1645
80,000 3/4 4 20-1/2 18-7/87 1B8-15/16" {2} 10-4 40-70 1930
100,000 1/3 4~ 17-12 15-7/8" 15-15/16" 10-6 55-85 1245
100,000 112 4" 17-142 15-7/8" 15-15/18" 10-8 50.80 1585
100,000 34 4 20-1/2 t8-7/8" 18-15/16° {2y 10-4 40-70 1950
120,000 112 5 20-1/2 18-7/87 18-16/18" 10-8 45-75 1660
120,000 34 5" 20-1/2 18-7/8" 18-15/16" {2)10-4 45-75 1965
140,000 Y4 5 23-112 21.7/8” 21-15/18" (2) 10-4 45-75 1860
140,000 3/4 5" 23-1/2 21-7/8" 21-15/18" {2)10-6 50-80 2235

*See Furnace rating plate located on blower door.
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2, Remove two junction box mounting screws from top
plate. Remove four top plate mounting screws. Save
all screws. Remove top plate and front duct flange.

3. Disconnect pressure switch wires and inducer motor
connector wires.

4. Remove ten screws from the inducer pan; save
screws. DO NOT drop screws into heat exchanger
openings.

5. Lift inducer pan (with inducer motor and pressure
switch still in place) about 1/4 inch and tilt left side
up to clear casing flanges. Use care not to damage
inducer gasket.

NOTE: If possible, decide on direction of gas entry
now, Screws to inlet gas valve fitting are accessible,
See Section 11.

6. Rotate inducer pan 180 degrees, line up mounting
heles and piace inducer pan in furnace. Use care
not to damage gasket. Replace ten screws in in-
ducer pan. See Figure 5,
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7. Pressure switch wires will no longer reach pressure
switch, Remove cable tie around excess length of
red/yellow piggyback, blue and purple pressure switch
wires.

8. Connect pressure switch wires as follows. Wires are
numbered on insulation near terminais.

a. #1 Purple wire to pressure switch, terminal 'C’
(Common).

b. #2 Bilue wire to pressure switch, terminal 'NC'
(Normally Closed).

c. #7 and #8 Red/Yellow piggyback wire to pres-
sure switch, terminal 'NO' (Normally Open).

d. Route ali pressure switch wires over inducer
motor,

e. Reconnect inducer motor connector.

f. Replace wire tie in area that prevents wires from
touching hot surfaces.



9. Remove four screws that secure bottom piate to cas-
ing sides, Remove boitom plate; save screws.

10. Install top plate, removed in step 2, where bottom
plate was. Secure with four screws, Inducer outlet is
now lined up with vent outlet in top plate,

11, Stand up furnace with top piate down. Line front duct
fiange up with holes. Place bottom plate on top of
duct flange and secure both to casing with four
SCraws.

12. Install junction box on bottom plate using two #6B
screws removed in Step 2. Junction box cover and
screw of junction box must face front of furnace.

13. Gasket around flue collar must be in place. lf gasket
is loose, glue it. if gasket is damaged, replace it.

14, Install a single wall vent pipe section {minimum length
30 inches) {Field-Supplied) to inducer outlat with three
equally spaced screws. This pipe serves as an in-
ducer outiet extension to which an appropriate vent
cdn be attached. Due to minor variations in vent pipe,
available from different manufacturers in the tield,
and 1o assure the tightest seal pessible, inducer out-
lot extension is not supplied with furnace. Additional
vent pipe sections or Type Bi adapter may then be
added whan installing the furnace.

WARNING: If Inducer outlet extension is eherter than
30 inchee and chimney or vent bacomes biocked, com-
bustion products may ba drawn Into furnace. This couid
cause nausea or agphyxiation, resulting In Injury or death.

15, Conversion from as-shipped configuration is now
complete.

SECYION 6 — ALLOWING FOR CLEARANCES.

WARNIN®G: Do not Instail furnace on Its back, doing so
could cause a fire, resulting in damage, injury or death.

Estabiishing clearances from combustible material.

Locate clearance label on inside of front door. Sae Figure 6.

WARNING: Furnace Installation must meet aill minimum
clearances from combustible material specified in this
manuai and all applicabie codes. Failure to provide re-
quired clearance batween {urnace and combustible mate-
rials could cause a fire, resulting in damage, injury, or
death.

WARNING: Thls furnace Is A.G.A. design certified for
direct Installation on wood fiooring for upflow and hori-
Zontal positions,

« Do not install furnace on carpeting, tile or other
combustibie matarial,

+ Do not Install furnace In e closat In horlzontal
position.

- Do not install furnsce on wood fiooring without
spaclal base in downflow position.

Doing any of the above could cause a fire resuiting in
damage, Injury, or death.

MINIMUM INCHES CLEARANCE TO COMBUSTIBLE MATERIAL IN ALCOVE OR
CLOSET.

JPFLOW POSITION

Top SIDES *  BACK FRONT VENT

{ L 0 | 6 |6 WHEN USING SINGEE WALL ]
{ {0 1 © T 3 11 WHEN USING Bi

* FOR CASING WIDTHS 17 INCHES OR LARGER O CLEARANCE MAY

BE USED. 18 INCH FRONT CLEARANCE REQUIRED FOR ALCOVE, FOR
INSTALLATION ON COMBUSTIBLE FLOORING,

MINIMUM ENCHES CLEARANCE TO COMBUSTIBLE MATERIAL IN ALCOVE OR
CLOSET.

DOWNFLOW POSITION

TCR SIDES BACK  FRONY VEN]
| | 1t 1 g T 8§ 16 WHEN USING SINGLE WALL
! 6 L@ 1 & 11 WHEN USING B —'I
% FOR CASING WIDTHS 17 INCHES OR LARGER O CLEARANCE MAY
BE USED. 1B iINCH FRONT CLEARANCE REQUIRED FOR ALCOVE. fOR

INSTALLATION ON COMBUSTIBLE FLOORING ONLY WHEN INSTALLED ON
SPECIAL BASE PART NO. 40244D0.

MINIMUM INCHES CLEARANCE TO COMBUSTIBLE MATERIAL IN ALCOVE,

TOP SIDES* _BACK _ FRONT VENT
| 2 1o i1 ] B_WHEN USING SINGLE WALL !
I 2 | o | 18 |3 WHEN USING Bl
* CLEARANCE SHOWN IS FOR AIR INLET AND AIR QUTLET ENDS.

VENT MUST MAINTAIN CLEARANCE LISTED ABOVE.
FOR INSTALLATION ON COMBUSTIBLE FLOORING.

FOR HORIZONTAL POSITION LINE CONTACT IS ONLY PERMISSIBLE
BETWEEN LINES FORMED BY INTERSECTIONS OF TOP AND TWOQ SIDES OF
FURNACE JACKET AND BUILDING JOISTS, STUDS OR FRAMING.

ALL POSITIONS REQUIRE 30 INCHES FRONT CLEARANCE FOR SERVICE.

AD2ESD

MINIMUM CLEARANCES
FROM COMBUSTIBLE MATERIALS
FIGURE 6

1. Upflow Instaliation.

Uptlow position is approved for installation on
wood flooring. Typical upflow furnace instalia-
tions are an alcove, attic, basement, closel, ga-
rage, or utility room. Sea Figure & or furnace
clearance plate for minimum clearances to com-
bustible materials.

2. Horizental instailation

a. Horizontal position is approved for installa-
tion on woced flooring. Typical horizontai fur-
nace instaliations are an alcove, garage, at-
tic, or crawi space. Sea Figure 6 or furnace
clearance piate for minimum clearances to
combustible matarials.

b. Attic Installation.

Line contact iz permissible for furnaces
instalied in horizontal positions. The in-
tersection of furnace top and sides focrms
a line. This line may be in contact with
combustible material. However, maintain
a 6" clearance to vent connection uniess
Type B1 vent is used. See Figure 7.



Furnace installation on combustible flooring is
permitted with combustible floor base available
from manufaciurer. Read installation instructions
packaged with combustible floor bage to correctly

LINE CONTACT ONLY PERMISSABLE BETWEEN
UNES FORMED BY THE INTERSECTION OF

JACKET AND BUILDING JOISTS,
STUDS OR FRAMING.

SEDIMENT TRAP

* UNLESS
SHEET METAL TYPE B1 VENT
IN FRONT OF FURNAGE IS USED.

TYPICAL ATTIC INSTALLATION
FIGURE 7

When using single wali vent pipa in horizon-
tal installations, horizontal furnaces with
14.50" high casings must be raised 1* to
have 6" clearance to combustible materiai.
See Figure 7.

¢. Install a platform under furnace that extends
a minimum 30" in front of furnace. This pro-
vides a work area and keeps insulating ma-
terlals away from combustion air openings.
Sacure platform to joists.

WARNING: When a furnace Is installad
In an attic or other Ingsulated spece, keep
all inpulating materlais at least 12" away
from furnace and ail burner combustion
air openings. Fallure to do 8o couild cause
nausea, agphyxiation or fire, resulting in
damage, Injury, or death.

d. Crawl Space Instailation.

Furnace can ba hung from floor joists or in-
stalled on suitable blocks or pad. Pad or
blocks should provide enough height to re-
duce potential for water damage. See Sac-
tion 7.

Downflow Instaflation.

You must convert furnace from as-shipped con-
figuration for downflow furnace instaliation. See
Section 5.

Downflow position is approved for installation on
non-combustible fiooring. Typical downflow fur-
nace instaliations are an alcove, aftic, closet,
basement, garage, or utility room. See Figure 6
or furnace clearance piate for minimum clear-
ances to combustible matarials.

install. See Figure 8,

COMBUSTIBLE COMBUSTIBLE
FLOOR BASE FLOOR BASE
INSULATION FURNACE INSULATION
SIDE DOWN {OR COIL CASING SIDE DOWN

\ WHEN USED)
I
i 17 /

SHEET METAL
/ PLENUM \

DOWNFLOW FLOOR OPENING
FIGURE 8

See Figure 9 for installation diagram on com-
bustibie floor.

4, Searvice Clearanca.

Alow minimum front clearance of 30 inches for service.
See Figure 6 or inside of front door for minimum service
clearance.

SECTION 7 — SUSPENDING FURNACE.

Some installations will require that furnace be suspended
from rafters or floor joists. ‘

A common way to do this using threaded rods is shown in
Figure 10, Consider this means when peopié may walk un-
derneath furnace. Figure 11 shows another common suspen-
sion means using pipe strap. Other means that provide ad-
equate support may be used.

When furnace is not suspended in a crawl! space, elevate
furnace off ground to avoid water damage and allow for air
conditioning coif drain. '



BACK OF FURNACE
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CUT FLOOR

W 7722
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FURNACE WIDTH
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19" 20 1/2°
27" 23 /2

FURNACE, PLENUM, AND BASE INSTALLEDON A
COMBUSTIBLE FLOOR
FIGURE ¢

SECTION 8 — PROVIBING FOR COMBUSTION
AND VENTILATION RIR.

Before you bagin installing furnace, plan to provide enough
combustion and ventitation air following:

— Current National Fuel Gas Code ANSI Z223.1/NFPA
54, Section 5;

— Local Code authorities. Refer to Section 31 of this
manual for these codes,

Ventilation is the process of replacing air which is required
for furnace operation. The total amount of ventilation air pro-
vided within structure must squal all requirements of gas ap-
pliances in the building, plus any air quantities removed by
range hoods, exhaust fans, efc.

Another reason to supply fresh outdoor air for combustion
and ventilation is that it dilutes contaminants found in indoor
air. These contaminants include bieachas, adhesives, clean-
ing solutions, detergents, solvents, cat litter, spray can pro-
peilants and most relrigerants.

NOTE: Level furnace from front to back and from left to right
within 1/4" per four faal.

1/4" ROD

5747 HEX HUT
& WASHER
{4) REQ'D.
PER ROD
ANGLE .
RON 1
A1-1/2° MAX. IN B 1" MAX IN
NOTE: FROM EDGE OF FROM EOGE OF
1" CLEARANCE MINIMUM AR OUTLET EHD AR INLET EHD
BETWEEN TOP OF FURNACE TO GENTER OF 10 CENTER of
AND COMBUSTIBLE MATERIAL, 1/4" ROD 1/4" ROD
FIGURE 10
NOTE:

1" CLEARANCE MINIMUM
BETWEEN TOP QF FURMACE
AND COMBUSTIBLE MATERIAL

B«e\ - I
g0 % 1172 ] |

(2) REQ'D. PER
STRAP

SAME DIMENSIONS

AS 8"

3/4 X 035 um.—/’l{
e

PIPE STRAP
1-]/ M .

SAME DIMENSIONS
AS A"

#0 X 3/8
SHEET METAL SCREWS
{2) REQ'D. PER $TRAP

FIGURE 11

WARNING: Furnace and sny other fusi-burning appii-
ances muet have enough fresh air for proper combus-
tion end ventilation. Lack of adequate combustion and
ventiiation air could causs neusea or asphyxiation, re-
sulting In injury or death.

WARNING: During construction, do not use sir from
Insids structure for combustion and ventiietion. Yapore
from some construction adhesives and materisis can be-
coms corrosive In the pressnce of e filame. This could
cause fallure of heet sxchanger or vent systam, resuit-
ing in damage, Injury or death.



WARNEING: Combustion and ventilation air that contains
chilorine, fluorine, bromine and lodine could cause heat
exchanger or vent system fallure, resulting In damage,
injury or death.

WARNING: When Installing a furnace in an attic or other
- Insuiated space, keep furnace free and clear of all insu-
lating materials. Make sure all Insulation |s at least 12"
away from burner combustion sir openings and well away
from opsninge Into furnace space thst supply air for
combustion and ventilation. Faliure to do thig could cause
nausea, ssphyxiation or fire, resuiting in damage, injury
or death.

WARKNING: When installing furnace In an aicove, attic,
basement, closat, garage, or utllity room do not store
items in front of furnace or In front of closetl or uillity
door which would biock combustion air openings to fur-
nace. Fallure to do this could causs nausea, asphyxia-
tion ofr fire, resulting in damage, injury or death.

DO NOT instail furnace where any combustion or ventilation
air opening_s will allow outside air to blow directly against
furnace.

WARKING: Drafts blowing directly agalnst furnace could
cause improper combustion which could cause heat ex-
changer failure or firs, resulting in damage, injury or
death.

Suflicient air MUST be provided to insure there will not be a
negative pressure in furnace room or space, In addition, there
MUST be a positive seal between furnace and return air duct
to avoid pulling air from burner area.

Provide adequate combustion and ventilation air by consider-
ing volume of furnace installation space. Use these instruc-
tions and current National Fuel Gas Coda ANSI Z223,1/NFPA
54 to determine whether furnace is in an uncontined or con-
fined space.

A. Detarmining if your space Is confined or unconfined.

Two factors determine whether a furnace instaliation
space is confined or unconfined:;

— Volume of installation space;
- Total gas input of appliances to be installed in that
space.

To determine which your space is:

1. First calculate furnace installation space voiume in
cubic feet.

2. Determine combined input rating (BTUH) of all gas
appliances in furnace installation space, including
furnace input. This is the total combined input rating.

3. Divide total combined input rating by 1,000. Then
divide this number into instaliation space volume.
Here's the formula:

Space Volume
= Ratio

Total Input/1,000

if ratio is less than 50, installation space is a con-
fined space. f ratio is 50 or greater, instaliation space
is an unconifined space.

B. Instailing furnace In confined spaca.

WARKNING: You must provide permanent air open-
ings 1o a confined furnace instaliation space from
another eree as described below. Fallure to do so
could result In Inadequate combustlon and ventiiation
2lr. These couid cause nausea, asphyxlatien or fire,
resulting In damage, injury or death.

t. Combustion and ventilation air openings.

a. Ali combusiion and ventilation air from inside the
structure.

1. The furnace space must be provided with
two permanent openings to an additional
room{s) of sufficient volume so that the
combined voiume of alt spaces meet the cri-
teria above for an unconfined space.

The total input of all gas appliances within

the combined space must be considered in

making this determination. See Figure 12.
2. a. Each opening must have minimum free
area of one square inch per 1,000 Btuh
per hour of the total combined input rat-
ing of all gas appliances within the con-
fined furnace space, but not less than
100 square inches. One opening must
be within 12 inches of the top and an-
other opening within 12 inches of the
bottom of the furnace space. See Fig-
ure 12,

CHIMNEY OR GAS VENT

ROTE: EACH OPENING SHALL
HAVE A FREE AREA OF NOT
1ESS THAN ONE SQUARE INCH
FER 1,000 BTU PER HOUR OF
THE TOTAL INPUT RATING OF
ALL EQUIPMERT IN THE ENCLO-
SURE, BUT NOT LESS THAN 100
SQUARE INCHES.

WATER OPEMINGS

FURNACE
i HEATER

wmmmmwm ALL AR
FROM IXXDE THE SULDING

10

FIGURE 12



For example:

Total input Free Area Per Opening
Btuh {square inchas)
40,000-100,000 100
120,000 120
140,000 140

b. I building is of unusually tight construc-
tion, provide a permanent opening di-
rectly communicating with the outdoors.
Opening shall have a minimum free area
of one square inch per 4000 Btuh of
total input rating for all equipment in the
enclosure,

If return air is taken directly from hall-
way or space next to furnace that com-
municates with furnace spaces, ail air
for combustion must come from out-
doors.

b.  All combustion and ventilation air from outdoors.

1.

The furnace space must be provided with
two permanent air openings directly to the
outdoors, or by ducts to the outdoors or
spaces (attic or craw) spaces) that freely ac-
cess the outdoors. These combustion and
ventilation openings will give fresh air iree
access to furnace space for combustion and
ventilation, You must also provide air suffi-
cient for all other gas appliances within fur-
nace space,

Ducts must freely access outdoors or spaces
{attic or crawl spaces) which freely access
the outdoors. Well ventilated attics or crawi
spaces usually satisty this requirement,

Locate one combustion and ventilation air
opening within 12" of top of furnace space.
Locate another within 12" of bottom of fur-
nace space.

When directly accessing the outdoors, each
opening must have a minimum free area of
one square inch per 4,000 Btuh of total
combined input rating of ali gas appliances
within furnace space. See Figure 13A.

If combustion air ducts will run vertically,
ducts and sach opening must have a mini-
mum frae area of one square inch per 4,000
Btuh total combined input rating. You must
allow for all gas appliances within the fur-
nace space. See Figure 13B.
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CHIMNEY OR GAS VENT

VENTILATION LOUVERS
(EACH END OF ATTIC}

NOTE; THE iNLEY aND OUTLET
AR OPEMINGS SHALL EACH HAVE
A FREE AREA OF NOT LESS THAN
ONE SQUARE INCH PER 4,000 8TV

PER HOUR OF THE TOTAL INPUT
RATING OF ALL EQUIPMENT iv THE
ENCLOSURE.

INLET AIR DUCT
{ENDS 1 FT. ABOVE FLOOR)

EQUIPMENT LNATEWED SPACES; ALL AR FROM QUTDOORS

GH VENTLATED ATTIC,

FIGURE 13A

CHIMNEY OR GAS VENT

VENTILATION LOUVERS
(EACH END OF ATTIC)

NOTE: THE INLET AND OUTLET
AIR_OPEMINGS SHALL EACH HAVE
A FREE AREA OF NOT LESS THAN
ONE SQUARE (NCH PER 4,000 BTU
FER HOUR OF THE TOTAL INFUT
RATING OF ALL EQUIPMENT IN THE
ENCLOSURE.

\\ZVENTHLATE) LOUVRES FOR
UNHEATED CRAWL SPACE

EQUIPMENT LOCATED IN CONFINED SPACES: ALL AR FROM OUTDOORS-—
RET AR FROM VENTLATED CRAML SPACE AND QUTLET AR TO YENTHATED ATTYC.

FIGURE 138
For example:
Required Suggested
Total Input Free Araa per Opeaning Round Plpa

Btuh {squara inchas} (inches dia.)
40,000 10.0 4
60,000 15.0 5
80,000 20.0 6
100,000 25,0 6
120,000 30.0 7
140,000 35.0 7




K combustion air ducts wii run horizonially, ducts
and each opening must have a minimum free
area of one square inch paer 2,000 Btuh total
combined input rating. You must allow for all
gas appliances within the furnace space. See
Figure 14,

/ CHIMNEY OR GAS VENT

.

NOTE: EACH AIR DUCT
OPENING SHALL HAVE A
FREE AREA OF NOT LESS
THAN ONE SQUARE INCH
PER Z,000 BTU PER HOUR
OF THE TOTAL INPUT RATING
OF AlLL EQUIPMENT IN THE
ENCLOSURE.

FURNACE .|

s

) OUTLET AIR DUCT

WATER
HEATER

h

INLET AR DUCT

[

{F THE EQUIPMENT ROOM |S LOCATED AGAINST ANO OUTSIDE WALL AND THE AIR DPENINGS
COMMUNICATE OIRECTLY WITH THE OUTDOORS, EACH DPENING SHALL HAVE A FREE AREA
OF NOT LESS THAM ONE SQUARE {NCH PER 4,000 ETU PER HOUR OF THE TDTAL NFUT

EQUIPMENT LOCATED (N CONFINED SPACES; ALL AR FROM OUTDOORS.

RATING OF ALL EQUIPMENT IN THE ENCLOSURE.

FIGURE 14

For example;

Total input  Free Area per Opening

Round Pipe

Biuh (square inchee) (Inches dia.)
40,000 20 6
60,000 30 7
80,000 40 8
100,000 50 8
120,000 60 9
140,000 70 10

6. Ducts which introduce combustion and ventila-

tion air from outside structure into furnace space,
must have the same cross sectional area as the
free area of openings to which they cennsct,
The minimum dimension of rectangular air ducts
shall not be less than 3 inches.

2. Louvars, grilies, and screens.

Somatimes, louvers, grilles, or screens cover com-
bustion and ventilation air openings. If so, you must
provide largaer opsenings than those calcuiated abaove.
This is necessary because louvers, grifles and
screens biock and reduce an opeaning's free area.

Louver, grille and screen manufacturers supply tech-
nical data on their products, which usually includes
the “free area.” Sizing the openings with louvers,
grille or screan in place will provide minimum free
area to furnace spaca as calculated above. Do not
usa screen smalier than 1/4" mesh. If you do not
know fres area, assume that wood louvers have 20

10 25% free area. Assume metal louvers and grilles
have B0 1o 75% free area. Refar to currant Nationai
Fual Gas Code ANSI Z223.1/NFPA 54,

Example: Furnace is 100,000 Btuh input and is to be
instalied in a confined space that contains no other
gas appliances. Rectangular combustion and ventita-
tion air ducts will run horizontally from outdoors to
furnace space.

a. Calculate free area requirad,

Because combustion and ventilation air duets run
horizontally, aliow 2,000 Btuh. See 2b. above.

Furnace Input
Btuh

= Free Area Required
2,000 Btuh
per square inch

100,000

"= 50 square inches
2,000

Each opaning must have a free area of 50 square
inches,

b. Calculate ovarali area of openings to give needed
free area once you cover them to keep out rain
and other outside elements.

Example: if you will use wood louvers 1o cover
combustion and vantilation air openings and you
do not know free area of woed louvers, use 20%,
as suggested in ANSI Z223.1/NFPA 54.

100 x Free area

from a) above} overall area of

= openings with wood
louvers installed

Louvar free area
openings expressed
as a percentage

100 x 50

= 250 square inches
20

Each of the two combustion and ventilation air
openings must have a total area of 250 square
inches. This is when wood fouvers cover opanings
for a 100,000 Biuh input furnace and combustion
and ventilation air ducts run horizontally.

c. Calcuiate minimum rectangular duct size needed.

If you choose a rectangular duct with the mini-
mum aliowad dimension of 37, the other duct
dimension must be at least 16-2/3". This is cal-
culated by dividing the 50 square inches of free
area from a) by 3", with equals 16-2/3".

WARNING: You must fix combustion and ventila-
tion air louvers and grlilas in open position or Inter-
lock them with furnece operation. Furnace operation



with louvers or grilles ciosad could causs inadequate
combustion or ventilation air, resulting in injury or
death.

C. Installing furnace In unconfined space.

Refer {o current Nationa! Fuel Gas Code ANS! Z223.1/
NFPA 54 for more information. This code does not re-
quire that you make special provisions for combustion
and ventilation when furnace is in an uncenfined space.
Howevar, it is always prudent to arrange for combustion
and ventilation air as if installation space is confined
space.

In the past, infiltration through loose construction pro-
vided enough air for combusticn and ventilation when
furnace was in an unconfined space. Current construction
methods may now pravent infiltration of air into unconfined
space. These current methods include increased insula-
tion, vapor barriers, light fitting doors and windows, and
woather-stripping.

D. Aliowing for exhauset fan operation.

1. When furnace is in a ventilated attic, craw! space,
residence garage, or cuiside the heated space, ex-
haust fan drafts can adversely affect its operation.
These drafts can come from kitchens, bathrooms,
clothes dryers or anywhere within the heated spaca.

WARNING: Exhaust 1ans that blow agsinst fur-
nace could cause heat exchanger fallura or fire,
resulting in damage, Injury, or death.

2. When furnace is in a repair garage or inside the
heated space, exhaust fans can adversely affect its
operation. Exhaust fans in kitchens, bathrooms,
clothes dryers or anywhere within heated space in-
crease combustion and ventilation air requirements.
This is because exhaust fans reduce the amount of
combustion and ventifation air available to the fur-
nace. A fireplace also reduces amount of combus-
tion and ventilation air. You must allow for these
reductions,

WARNING: You must aliow for reduction of sir
avaliable for combuetion snd ventilation by ex-
haust fans and fireplaces. Faliure to do so could
resuit In Inadequate combustion and vantiiation
air. This could cause nsusea, asphyxiation, or
fira, resulting in damags, injury, or desth,

3. Exhaust fan air may contain compounds of chiorine,
fluotine, bromine, and iocdine. ¥ used for combus-
tion, this contaminated air wili adversely affect fur-
nace operation.

WARNING: It used for combustion and ventila-
tion, contaminated exhaust fan air couid cause
heat exchanger or vent system failure resulting
in damags, injury, or death.
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SECTION 9 —
PROVIDING FOR PROPER VENTING.

Vent furnace using these instructions and Venting Adden-
dum. Also, meet requirements of local utilities and othar local
code authorities. You must connect furnace o a vent or fac-
tory-built chimnay or a suitably sized, constructed and lined
masonry chimney. Vent or factory-built chimney must meet a
recognized standard. Chimney lining method and material
must comply with local requiremsents. Use corrosion-resistant
material mesting nationally recognized standards for vent
consiruction,

WARNING: inadequate vent or chimney could sllow
combustlon products to coliact in etructure, resulting in
injury or death.

WARNING: Vent this furnace separataly from any appii-
snce designad to burn solld fuel, particularty wood-burn-
ing or coal burning appllances. Improper venting couid
allow combustion producte to collect In structure, result-
ing In injury or death,

A, Venting category.

The furnaces covered by this manual are design-certified
as CATEGORY 1 for venting. CATEGORY 1 furnaces
have non-positive vent static pressure and rely on the
heat content of combustion products to vent. You may
common vent CATEGORY 1 furnaces.

The furnaces covered in this manual are also design-
centified as CATEGORY 3 for venting, only whan they
are installed with manufacturer specified vent system
components and installation practices.

Category 3 gas appliances rely on the heat content of
combustion products and mechanical or other means to
vent. You may not common vent CATEGORY 3 gas ap-
pliances.

B. Types of vant systems.

These definitions will halp you understand the tarms we
use.

1. "Vent* and “chimney" refer o open passageways.
These passageways convey vent gases from vent
connectors to the outside. Gases begin their final
ascent at the vent or chimney. Vents and chimneys
usually run vertically or nearly vertical. When they
serve only one gas appliance, they are called "dedi-
cated” vents or chimneys. When they serve multiple
gas appliances, they are called "common® vents or
chimneys.

2. A "vent connector” connects a gas appliance to a
vent or chimney. Vent connectors usually run directly
from the furnace draft inducer collar to vent or chim-
ney. Vant connectors may have vertical and horizon-
tal runs.

3. A “venting system” is a continuous open passage-
way from the draft inducar collar to the outside,
Venting systems usually have vent connector(s) and
a vent or chimney. Yenting systems commonly serve
a single furnace or a single furnace and a water
heater. Other multiple-appliance venting systems are
{ess commen.



C. Design considerations.

1. General considerations.

Avoid oversizing furnace for your application. Se-
lect a furnace model with a rated heating output
close to the calculated heating ioad. This extends
the firing period, decreasing the potential for con-
densate formation in the vent.

a.

b.

c.

d.

Too small a vent cannot carry all combustion
products cutdoors. Too large a vent will not vent
combustion products rapidly enough to avoid
potential for condensation, Refer to Venting Ad-
dendum for correct size vent.

Vent height must be a minimum of five feet.
Minimize vent connector horizental runs to the
extent possible for best performance.

The designer must consider the building's ori-
entation, answering these questions. Will the
vant terminate outside the buiiding whete its op-
* eration could be adversely affected by winds?
Could any adjacent buildings adversely affect
vent operation? Allowing for these factors can
reduce the possibility of downdraft conditions,

i your local experience indicates possible con-
densation problems, provide for draining and
disposal of venting system condensate.

2. Vent sizing.

a.

Sometimes the horizontal distance from the fur-
nace to the vent or chimney is already given;
this is known as the horizontal vent connector
run. The vent or chimney height is also usually
given as is the Btuh input of the gas appliances
served by the vent.

Check these parameters to be surae the venting
system will work. Use approved engineering
practices, Venting Addendum, these instructions,
and Part 7 of current National Fuel Gas Code
ANSI Z223.1/NFPA 54, Use vent capacity tables
in Venting Addendum to check existing or new
vent sizes for CATEGORY 1 furnaces.

See Venting Addendum for single appiiance
venting and multiple appliance {(common} vent-
ing. For multi-story installations, refer to current
National Fuel Gas Code ANS| Z223.1/NFPA 54,

Minimum vent connector diameter from furnace
to vent or chimney is same as draft inducer col-
lar,

3. Vent connector.

a.

Vent connectors must be made of noncombus-
tible, corrosion resistant material capable of
withstanding vent gas temperatures. They must
be thick enough to withstand physical damage
and be accessible for inspection, cleaning and
replacement.
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Use Type B1 vent connectors in or through at-
tics, crawl spaces, or cther cold areas. Install
thimbles that meet local codes whan vent con-
nectors pass through walls or panitions of com-
bustible material.

Keep vent connectors as short as possible by
locating furnace as close as practical to vent or
chimney. Avoid unnecessary turns or bends
which create resistance to flow of vent gases.

Adding an elbow adds resistance. For example,
adding a 6" 90-degree elbow would be the
aquivalent of adding 20 feet of horizontal 6" pipe.
45-degree elbows have lower raesistance than 90-
degree elbows, and can work for most vent runs.

You may increase vent connector diameter to
overcome installation limitations and obtain con-
nector capacity equal to furnace input. Make this
increase as close as possible to draft inducer
collar, allowing for necessary adapters and fit-
tings.

If you join two or more vent connectors before
they enter the vertical vent or chimney, use cau-
tion. See Venting Addendum.

Do not connect this furnace 1o any portion of a
vent system which operates under positive pres-
sure. Positive pressure would result with CAT-
EGORY 3 and 4 appliances connected to the
vent.

Do not connect vent connector to a chimney flue
setving a fireplace unless you permanently seal
fireplace flue opening.

4, Vertical vent or chimney.

a.

Vents and chimneys usually extend vertically with
offsets not exceeding 45-degrees. Consider vent
pipe rung more than 45-degrees as horizontal
runs. Include their length in the total horizontal
run,

Designer and installer must provide an appropri-
ately sized common vent for all appliances con-
nected to it. See Venting Addendum.,

Connect this CATEGORY 1 furnace only to vent
systems with other CATEGORY 1 appliances.

WARNING: Do not connect this Category 1
furnace to a vent system used by Category 3
and 4 appliances. Do not conneact it to vents
with machanical draft systems operating at
positiva pressure. Improper venting could al-
low combustion products to coilect in struc-
ture during use, resuiting in damage, injury
or death.

5. Chimney.

Furnace is suitable for venting into a properly sized
and lined masonry chimney. Consult National Fuel
Gas Code ANSI Z223.1/NFPA 54 for construction
detaiis. If chimney is oversized, liner is inadequate



or avidence of condensate exists, consider using
chimney as a pathway for suitably sized Type B1
vant iiner. See Figure 15.

~~ VENT CAP

" MIN,

T
6 IN. MIN.

[emde 4 IN, MWIN
CLEARANCE

-

F=—T ]
& !
AN

MUST BE SEALED COMPLETELY &
WTH G.E, SIUCONE SEALANT
RTY 108 OR EQUAL RATED FOR
400TF CONTINUQUS USE.

FIGURE 15

WARMING: Support Type B1 vent lner in ma-
sonry chimney. Malntain &t least & 1" clearance
on al! eldes to reduce posesibliity of condensate
In vent. Condensats may cause vent to deterio-
rete afiowing combustion products to collact in
etructure, which could result In Injury or death.

Ses Figure 16.
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FIGURE 16

WARNING: Vent liner must not block opening
where other sppliances’ vent connectore entar
chimney. Blocked openings could cause com-
bustion producte to coliect in structure, resuit-
ing In damage, injury or death.

WARNIKG: Do not use unlined masonry chim-
neys. These Increase riak of conde:zate forma-
tien, which may cause chimney to deteriorate,
sllowing combustion producte to collect In
structure, resulting in damage, injury or death.
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NOTE: For more information on proper chimney in-
spection and relining procedures, Gas Research In-
stitute (GRI{) has a topical report entitled "Masonry
Chimney Inspection and Relining”. Obtain copies
through American Gas Association (A.G.A.) at

1- 800-841-8400,

Vent termination.

a. Terminate ali vertical vents with a listed vent
cap or roof assembly uniess local codes require
otherwise. See vent cap or roof assembly
manutacturer's instructions. Locate vent termi-
nation (vent cap or roof assembly) in an area
without positive wind pressuraes or eddy currents.
Eddy currents occur when air swirls over roof
peaks. They can cause down-drafts and ad-
versaly atfect vent oparation. See Figure 17.

FIGURE 17

Some vent terminations or caps protect against
eddy currents and down-drafts. Consult their
manufacturer's instructions. Vent terminations or
caps should usually be at least the same size as
the vant. They may be larger if the instalation
warrants.

b. Vent systems must end at least five feat above
the highest gas appliance connaction. Vent pipe
must extend at least three feet above the point
where it passes through the roof. Vent termina-
tion must ba at least two feet higher than any
portion of building within ten feet horizontal and
vent tarmination must be at least two fest higher
than roof peaks within ten fest horizontal. See
Figures 18 and 19. Some vent cap manufactur-
ars offer vent caps that allow reduced clearances.
Consult their instructions.



D. instaliation.
1.  Vent connectors.

Attach vent connector at draft inducer collar. Make
sure flue gasket is in place providing a seal. Use a
minimum of three equally spaced screws around
connection, Connect all other vent pipes using three
equally spaced screws at each joint. Exception is
only when you use Type B1 vant pipe with salf-
locking connections or high temparature plastic pipe.

WAERNMING: Unsecured vent pipe connhections
may loosen. This can allow combustion products
to collect in structure, resulting In injury or death.

tnstall vent connectors without any dips or sags.
B-1 VENT 1 IN. MIN. Slope them upward from furnace at least 1/4” per
foot. To prevent sagging, at each joint support vent
connectors and horizontal portions using hinges,
straps or equivalent. Seal al! connections where vent

TERMINATION MORE THAN 10 FEET FROM RIDGE. connectors enter chimney. See Figure 15.
To avoid blockage, attach vent connector to a ma-
TERMINATION MOFIEi;I':I’AHI; ::g FEET FROM RIDGE sonry chimney abovae the axtreme bottom. For in-

spection aasa, usa thimble or slip joint to make vent

10FT connector removal easy. Firmly attach connector,

Insert all vent connectors inte, but not bayond, inside
OR LESS l chimney wall,

2. Vertical vent or chimney systems.

Install vent materials following their listing terms,
manufacturer's instructions, these instructions and
local codes.

A gas vent passing through a roof must extend
through roof fiashing, jack or thimble, It must termi-
nate above roof surface.

E. Exlsting vent conslderatione,

Masonry chimneys previously used for venting solid fuel
or oil burning equipment should be lined with suitable
B-1 VENT 1 IN. MIN. metal linar. Also provide an accessible clean out per cur-
rent National Fuel Gas Code ANS{ Z223.1/NFPA 54.1,

.k tion of vents (chi .
TERMINATION 10 FT. OR LESS FROM RIDGE. 1. Inspection of vents (chimneys)

a. Make sure existing vent or chimney is proper
TERMINATION 10 ll:lEGEJRQER1 ;ESS FROM RIDGE size and construction for appliances that will use

it. The best way to do this is to size as if it were
a new installation. Compare the existing vent to
your calculations and make necessary correc-
tions.

WARNING: Failure to properly terminate
vent chimney systeme couid allow combus-
tion products to collect in structurs, result-

ing In injury or desth. b. Examine vent or chimney cleanouts 1o make sure

they remain tightly closed when not in use. Make
sure vent or chimney passageway is clear and
free of obstructions. Look for evidence of con-
densate or deterioration in vent or chimney. Ei-
thar of these means an inadequate vent.

c. Terminate venting system at least three feaet
above any forced-air building inlet within ten feet.
Consider doors, windows and gravity air building
inlets. Locate vent tarmination at least four feet
below, four horizontal feet from or one joot above

any of these openings. c. #f you find an inadequate vent or chimney, do

not leave it as is. Repair or replace it. A new
vent must meet these instructions and current

16



National Fuel Gas Code ANS! Z223.1/NFPA 54,
Rebuild a chimney to meat national standards.

WARNING: An Inadequate vent or chimney
could allow combustion products to collect
In structure, resulting In injury or death,

Sometimes you will replace & common vantad
appliance. Make sure common vant size is cor-
ract for all appliances connectad to it. If you re-
move a furnace from a common vent without
replacing i, the vent will likely ba too large for
remaining appliances. See Venting Addendum.

The following steps shall be followed with each
appliance remaining connected to common vent-
ing system placed in operation, while other ap-
pliances remaining connected 1o common venting
system are not in operation,

1. Seal any unused openings in common vent-
ing system.

2. Visually inspect venting system for proper
size and horizontal pitch and determine there
is no blockage or restriction, leakage, corro-
sion and other deficiencies which could
cause an unsafe condition.

3. Insofar as is practical, close ail building doors
and windows and all doors betwesn space
in which appliances remaining connected to
common venting sysiems are located and
other spaces of building. Turn on clothes
dryers and any appliances not connected to
common venting system. Turn on any ex-
haust fans, such as range hoods and bath-
room exhausts so they will operate at maxi-
mum spead. Do not operate a summer ex-
haust fan. Close fireplace dampaers,

4. Follow Operating instructions. Piace appli-
ance being inspected in operation. Adjust
thermostat so appliance will operate con-
tinuously.

5. After it has been determined that each ap-
pliance remaining connected to common
venting system properly vents when tested
as outlined above, return doors, windows,
exhaust fans, fireplace dampers and any
other gas-burning appliance to their previous
conditions of use.

6. If improper venting is observed during any
of the above tests, common venting systems
must be corrected.

NOTE: Follow current National Fuel Gas
Code ANS| Z223.1/NFPA 54 to correct im-
proper common vent operation. Any common
vent resizing must approach minimum size
determined by using Venting Addendum.
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SECTION 10 —
TOOLES NEEDED FOR INSTALLATION.

ITEM TOOL DESCRIPTION USED FOR

A. HAND TOOLS
1.  Canron Knife Furnace removal from
carton
2. 1I:l' nut driver Control box cover
3. 516" nut driver Casing and blower
4.  3/8" nut driver Blowar and motor
mounts
5. 1/4" x 8" straight- Wire terminals and manifold
blade screwdriver pressure adjustment
6.  #2 x 8" Phillips Components in control box
screwdriver
7. 716" open end or Main burner orifices
tubing wrench
8. 2-6"to 14" pipe Gas pipe instaliation
wrenches
8. 4" adjustable Blower wheel sst screw
wrench tightening
10. 8" Channel-lock Strain reliefs
pliers
11.  3/16" Allen Inlet and outlet pressure tap
wrench plug removal from gas control
12.  9/64" Allen Honeywslt gas inlet fitting
wrench
B. SUPPLIES
13.  Pipa thread sealant Gas pipe and controis
suitable for use with
propane (LP) gas
14,  Bottle of soap Gas leak checking
solution
15.  2-1/8" pipe, manual Gas control inlet and
shutoff vaives pressure checking
C. TESTINSTRUMENTS
16.  Voh meter with 50 Electrical check of controls
and 150 volt ranges and power supply
17.  Clamp around Amp draw of motors and

ammetsr with 10 amp

and higher ranges

control check




18.

10-turn coll of wire
to fit on ammeter

Room thermostat heat
anticipator setting

19.

"U” Tube Water
Manomater with 0.1
resolution 0" to 157
W.C. range

Gas pressure
measuremant

20.

Slope gauge with
0.01" pressure
measuremant taps
and tubing, 0 to 1”
W.C. range

Duct work static pressure

21.

2 tharmometers
with 1-degree
Fahrenheit
resolution, 50
degrees Fto 175
degrees F range

Temperature rise measured
through furnace

22.

Stop watch Gas input meter timing

23.

Torque wrench
(100 inch-pounds}

Proper screw installation

SECTION 11 — INSTALLING GAS PIPING.

Equipment needed: Save time by getting these tools before
you stari: liem number(s) 8,12,13 and 14 listed in Section

10.

A. Preparation.

B.

Gas piping must meet requirements of current National
Fuel Gas Code ANS| Z223,1/NFPA 54 and local codes.
Size of pipe running to furnace depends on:

Length of pipe;

Number of fittings;

Spaecific gravity of gas;

input requirements (Btuh) of all gas-fired appli-
ances attached to same main supply line.

Refer to currant National Fuel Gas Code ANSI Z223.1/
NFPA 54 for correct gas pipe sizing information.

Plan furnace gas supply piping so it will not interfere with
removal of burner assembly, front door or blower door
for sarvicing.

Always use a pipe thread sealant which is resistant to
propana (LP) gas solvent action. Sparingly apply sealant
to ali joints on male threads cnly, starting two threads
back from end.

installation,

1.

Install A.G.A. listed manuai shut-off valve in gas
supply lina immediately upstream of furnace. Instail
1/8" NPT plugged tapping accessible for test gauge
cannection. Omit separate, plugged tapping it local
area accepts plugged tapping in gas control inlet.

After in-line manual shut-off valve, install a drip leg
{sediment trap) at gas supply {ine inlet connection to
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furnace. A convanient way 1o do this when you have
reduced botiom clearance, is to make drip leg by
using a 1/2" to 1" NPT Tee. Then install a 1-1/2°
long, 1" NPT nipple in Tee with a 1* NPT pipe cap to
compiate drip leg.

When using black iron gas pipe, install an A.G.A,
Histed ground joint union between drip leg (sediment
trap) and furnace gas control. Locate ground joint
union to allow easy servicing of burner assembly
and gas control.

Install gas pipe to inlet side of furnaca gas control.

WARNING: Do not thread gas plpe too fer. Do-
Ing so may cause gas controi to split or crack
which could cause & gas lsak or distortion or
malfunction of gas control. These couid cause a
fire or sxplosion resuiting in damage, Injury or
death.

{solate gas controi from gas supply line pressure
during leak check. Gas supply lina test pressure de-
termines how you isolaté gas control,

WARNING: At gas supply line, test prassure
equal to or less than 14 Inches W.C. (1/2 PSI).
lsolate gas control from gas supply iine by turning
furnaca gas control knob clockwlse » to off posi-
tion. Unexpected surges could damage gas con-
trol causing gas to leak, resulting In fire or ex- -
pioslon.

WARNING: When test pressure is above 14
inches W.C. (1/2 PS1}, completely digconnect gas
control from gas supply line. Faliure to lsolate
gss control from test pressure couid damage i,
causing gas 1o leak, resulting In fire or explosion.

Use a commercial soap solution mada to detect leaks
and check ail gas piping connections. Bubbles indi-
cate gas leakage. Seai alt laaks before proceeding.

WARNING: Nevor use an open flame to check
for ges leaks. If @ leak does exist, & fire or explo-
slon could occur, resulting in damege, injury or
death.

C. Furnace Gas Entry Piping.

1.

See below for gas entry holes and knockouts.
a. A 1-1/4" x 2-3/4" knockout in top plate.

b. A 1-1/2" diamater hole and a 1-1/4" x 1-15/16"
knockout in right side of casing.

¢c. Two 1-5/8" diameter knockouts in left side of
casing.

Changing Gas Control Inlet. .

You may want to change direction of gas inlet albow
on gas control. Gas control is shipped for right side
gas entry. il you need top entry, remove the fitting. If
you need left side gas entry, rotate the fitting 180
degrees.



FIGURE 20

a. Use 9/64" Hex Allen wrench to remove four
screws. Check that 0-ring is in bottom of gas
inlet elbow. Rotate elbow 10 desired position.

b. Alternately tighten four screws to 45 inch pounds
to form a gas tight seal.

c. Use a commercial socap solution made to detect
leaks and check ail gas piping connections.
Bubbles indicate gas leakage. Seal all leaks be-
fore proceeding.

WARHNING: Nover use an open flame to
check for gas leaks. If a leak does exlet, a
fire or exploelon could occur, resuiting Iin
damage, injury or death.

3. Aliowing for Electronic Air Cleaners.

Some large electronic air cleaners will interfere with
incoming gas lina. install air cleaner on opposite fur-
nace side from gas entry or rouie gas pipe over iop
of air cleaner through one of alternate knockouts.

SECTION 12 —
INSTALLING ELECTRICAL WIRING.

Equipment Needed: Save time by getting these tools before
you start: tem number(s} 2 listed in Section 10,

Selact a location for room tharmostat that is away from sup-
ply and return air registers, on drafi-free interior wall, and not
near lights, television, direct sunlight, or other heat sources.
install thermostat following field wiring diagram in Section
13. Use electrical wiring that meets current National Electrical
Coda ANSI/NFPA 70 and local codes. Use Type T (63 de-
grees C risa} wire or aquivalent. See Saction 30 for code
information,
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WARNING: Provide furnace with lie own separate eloc-
trical clrcuit, means of clrcult protection and slectrical
disconnect switch. Foliow currant National Elecirlcat Code
ANSI/NFPA 70 and state and local codes. Failiure to pro-
vide these shut-off means could cause elactrlcal shock
or fire, resulting in damage, Injury or death.

Instali proper electrical grounding by attaching grounding
source 10 green wire conductor in furnace junction box. Fol-
low current Nationali Electrical Code ANSHNFPA 70 and iocat
codes.

WARNING: Furnace must have proper electrical ground.
Fallure to provide a propar eiacirical ground couid cause
elactrical shock or fire, resulting in damage, injury or
death.

SECTION 13 = ‘
FOLLOWING FIELD WIRING DIAGRAM

HEATING COOUNG
THERMOSTAT MODEL

lG'YIWIRI

POWER
SUPPLY < 1>
i1
L )
DR
[}
B--—y (S
~ \VI
AIR_CONDITIONING
OUTDOOR SECTION
WITHOUT TRANSFORMER clelyiw|r
BiK
MAIM COMTROL
BOX
-
£
r
_{ 5
AUXILIARY
@ ¢ |JUNCTION
) BOX
!
5E -
| Ei
Ayt

TC 115V 1 PH 80 HZ
POWER SUPPLY PER
LOCAL CODES

FIELD WIRING DIAGRAM
FiGURE 21

NOTE: When replacing criginal wire, use same typse, color,
or aquivalent wire, Remember to renumber wire ends.

SECTION 14 — ADJUSTING ROOM
THERMOSTAT HEAT ANTICIPATOR

Equipment Needed: Save time by getting these tools before
you start: kem number(s)5,17 and 18 listed in Section 10,

Wire system using field wiring diagram in Section 13.



A. Exact heet anticlpator seiting.

Exactly setting heat anticipator helps avoid potential call-
backs. if you have any of the following factors, set heat
anticipator to match actual current draw in circuit.

+ The system contains controls other than those
specified on wiring diagram;

«  The system contains nonstandard (18 AWG) size
thermostat wire;

+ The system has longer than a 30-foot distance
betwean thermostat and furnace.

Follow these steps to exactly set heat anticipator:

1. Use 2-foot piece of 24-guage thermostat wire,
stripped on both ends.

2. Use ammeter capable of reading exact amparage in
0-10 amp range. If it is adjustable, set on 0-10 scale.

3. Wind the 2-foot piece of 24-guage thermostat wire
ten times around one open arm of ammeter. Close
ammeter arms. This will act as a ten times multiplier.

4. Make sure 115-voit power to furnace is on. Connact
ends of wire on ammeter across terminals "R" and
"W of thermostat sub-base. Follow Figure 22.

Thermostat Sub-Base Terminals

YO
RO

Ten (10) Turns

‘/ 24 Ga. Wire

Amprobe #

FIGURE 22

5. Read amp draw of furnace circuit on ammeter and
divids by 10. This gives you an exact heat anticipator

setting.

Example:

Meter reading = Oamps
Divide by 10 turns = 10
Heat anticipator setting = .9 amps

6. Set room thermostat's heat anticipator 1o this amp
gefting. Follow instructions provided with thermostat.

B. Approximate hsat anticipator setting.
Find heat anticipator under room thermostat cover. Set

heat anticipator at 0.6 amps. Follow instructions provided
with thermostat.
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ERCTION 15 — SEQGUENCE OF OPERATION.
See Figure 23 for furnace wiring diagram.

Thermostat calis for heat, energizing electronic ignition lock-
out module. Electronic ignition lockout module provides power
to gas control and igniter to light pilot. After proving pilot
tflame, inducer relay (IDR) closes, energizing inducer motor.
inducer motor staris and pressure switch cioses, enargizing
gas control and time delay relay (TDR). Time delay relay
energizes main blower within 20 1o 30 seconds.

NOTE: If system locks out, set room thermostat below room
temperature for gi least 10 saconds, then return to desired
setting. To purge gas lines, it may be necessary to operate
furnace through more than one lockout cycle at start-up.

After room thermostat is satisfied, gas control and inducer
relay are de-energized simultanaously. inducer motor de-en-
ergizes and returns pressure switch to normally closed (N.C.)
position. Main blower remains energized through time delay
relay for up to 180 seconds.

SECTION 16 — INSTALLING DUCTY WORK.
CAUTION: Instaill all duct work to meet current standards:

+ ASHRAE/NFPA 80, Standard for Installation of
Warm Alr Heating and Air Systems;

» State and local codes.

Fallure o follow these standards could reduce air flow
or increase air leakage, resulting in reduced system per-
formance or furnace damage.

Properly size duct work based on heat loss and heat gain
calculations. Doing so assures:

- Good heating and cooling installations;
» Potentially fewer calibacks;
+  Delivery of raguired circulating air.

For all furnaces, design duct systems for minimum and maxi-
mum external static pressures detailed in Figure 24. See
Section 25 on-measuring duct work static pressura.

NOTE: When furnace is instalied in an upflow position, air
dalivery above 1800 CFM raquires both sides of furnace be
used for return air, or a combination of one side and bottom
or bottom only.

Downflow installations use top return or top and side return.
Horizontal instaliations use end return or end and 1op return,
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EXTERNAL STATIC PRESSURE

{2) 15 x 20
(inches of Water Column)

PERMANENT FILTERS

*INPUT MiNIMUM MAXIMUM
{BTU/HR) ;
i ,r"-'é‘;?‘;
5 '¢£r'p.£
40,000 0.10 0.50 e
60,000 0.12 0.50 SR
80,000 0.12 0.50 2 B o
100,000 0.15 0.50 ACCESS PANEL G
120,000 0.20 0.50
140,000 0.20 0.50
FILTER
*|Input is on furnace rating plate on biower door. N . SUPPORT
FIGURE 24
A. Supply air duct work. 9
NOTE: Supply air duct {plenum) connection must be the ; />
same size as the furnace supply air opening, Attach to 19 7/8
furnace duct flanges. ; &:LSIL?UEM

H you install furnace in horizontal position with an air
conditioner, design a minimum 18" long transition that
allows free air fiow through furnace and cooling coil. Make
sure furnace temparature rise is within range noted on FILTER LABEL
furnace rating plate. Also, consult air conditioner's duct
work installation instructions.

Seal supply air duct work to furnace casing, walls, cellings §
or floors it passes through. End duct work outside furnace |

=
RN O
SR
IS -
space. \\ §§ g /
O
B. Return air duct work. \%

DOWNFLOW FILTER APPLICATION

1. In upllow position, return air duct must be a mini-

mum depth of 23-31/32". See Figure 25. FIGURE 26
2. In downflow position, return air duct must be a mini- NOTE: In upflow position, if bottom raturn ait is not
mum 19-7/8" inside depth. See Figure 26. used, you must attach a solid bottom closure panel

to bottom return air opening. Bottom closure panel is

avaitable from manufacturer as follows:
BTU/HR" MOTOR* BOTTOM CLOSURE
CASING INPUT H.P. PART NUMBER
WD™
14.50 40,000 /4
13116 / 47.50 gg'ggg ”2 4045900
e 0,000 1/3
19 !/15\.,__\_ 20.50 6 N
> i 60,000 1/2 4045901
~ 80,000 1/4 4045900
80,000 1/3
80,000 1/2 4045901
80,000 /4 4045902
100,000 1/3 4045901
100,000 i/2
100,000 3/4
120,000 1/2 4045902
120,000 3/4
140,000 3/4 4045903
FIGURE 25 140,000 3/4

*See furnace rating plate on blower door.
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WARNMNING: Fallure to install boitom closure
panel could allow combustion products to enter
circutating air stream, resulting In injury or death.

When furnace is installed so that supply air ducts carry
air to areas outside the space containing the furnace,
return air must also be handled by a duci(s) sealed to
furnace casing and terminating outside the space con-
taining furnace.

Avoid vent system reverse pressure by running return
air duct work outside furnace space. Seal return air duct
work to furnace casing, walls, ceilings or floors it passes
through. End duct work outside furnace space.

WARNING: Fallure to seal return air duct work coutd
allow combustion producis to enter circulating air
stream through air stream leaks, resulting in injury
or death.

C. Duct dampers.

You may balance air flow with dampers installed in each
branch run duct and adjust for even temperature
throughout the heated space. For preper furnace opera-
tion, make sure:

+  Supply air registers and return air grilles are
open;

» Rugs, carpets, drapes or furniture are clear of
registars and grilles;

« Size and shape of supply air plenum is correct;
= Number of supply air ducts is correct;

*  You consider your own experience and seek as-
sistance if needed.

D. Common duct work.

i furnace will share common duct work with a separate
cooling unit, install furnace parallel to or upstream of
cooling unit. This avoids condensation in heating ele-
ment. Do not install cooling ceil in return air duct work.

With parailel flow, dampers or other means must prevent
chilled air from entering furnace. If dampers or other
means are not in fuli heal or cool position, furnace or
cooling unit must not operate,

SECTION 17 — SELECTING AKND INSTALLING
FILTER CABINEYS.

CAUTION: You must install alr fliters to keep these
components clesn: blower motor, blowar wheel and air
condltioning coil, if there is ona. Dirty equipment may
reduce system efficiency or cause errstic control perfor-
mance, resulting in damage to blower metor or heat ex-
changer and afr conditioner (If instalied).

Do not install air filters inside furnace casing.

There are no air filters shipped with this furnace. Obtain and
install correct size filters and proper tilter frames. Air velocity
must not exceed 300-feet per minute threugh low velocity
disposable filters.

Air velocity must not exceed 650-feet per minute through
high velecity cleanable filters. Too small a filter could cause

excess static pressure, adversely affecting furnace and cool-
ing system operation,

Follow minimum sizing and guantity recommendations in Fig-
ure 27, as well as the air tilter manufacturer's,

DISPOSABLE AIR  CLEANABLE AIR
*GAS INPUT *MOTOR FILTERS FILTERS
BTU/HR H.P. {FIELD SUPPLIED} (FIELD SUPPLIED)
(Two Required) {One Requlred)
SIZE SIZE
40,000 1/4 14X25X 1 14 X25X 1
40,000 13 14X26X1 14 X25 X1
60,000 1/4 14X25 X1 14 X 25 X1
80,000 1/3 14 X256 X 1 14X25X1
60,000 1/2 16 X 25X 1 16 X25 X1
80,000 174 14 X 25 X1 i4X25X1
80,000 1/3 14X25 X1 14X25X1
80,000 1/2 16 X 25 X 1 16X26X1
80,000 34 20X25X 1 20X 25X 1
100,000 1/3 16 X25 X 1 16 X 25 X |
100,000 1/2 168 X 25 X 1 16 X 25 X 1
100,000 3/4 20X25 X 1 20X 25 X1
120,000 1/2 20X 25 X1 20X 25 X1
120,000 3/4 20X 25 X 1 20X 25X 1
140,000 3/4 20X25 X1 20X25X 1
140,000 3/4 20 X 25 X1 20X 25X 1

*GAS INPUT and MOTOR H.P. can be found on furnace rating

plate.
FIGURE 27

]
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UPFLOW BOTTOM
FILTER CABINET

FILTER ACCESS DCOR

UPFLOW BOTTOM FILTER CABINET
FIGURE 28
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UPFLOW SIDE FILTER CABINET
FIGURE 29

1. Upflow Positions.

a.

c.

Upllow position uses a bottom filter cabinet, side filter
cabinet ot return air filter grille {field suppiied).

Manufacturer available bottom and side filter cabi-
nets provide correct filter spacing to assure designed
airflow. Fiald fabricated filter cabinets shouid aflow
1" spacing between filter and furnace.

1.

2.

For upflow side return, use a 16x25 filter.

For upflow air delivery above 1800 CFM use the
following combinations of return air openings:

1. Bottom only or
2. 1 Side and Bottom or
3. Both sides.

Use appropriate filter cabinets with combinations
listed above.

Sae figures 30A and 30B for floor cut out and filter
gize of bottom filter cabinet available from manufac-
turer.

BACK OF FLTER CABINET
AND FURNACE CASING

r 7/8"

SIDE OF FILTER CABINET
AND FURNACE CASING

.

OPENING

S S

/]

e 8

c
FILTER CABINET

A B c
13.1/18° 23/32" 141/2°
15-1/16" 1.7/32" 17.1/2"
19-1 /18" 23/32° 20-
18.1,/18" 2.7 /32 233 /2

/2

UPFLOW FLOOR CUT OUT FOR
BOTTOM FILTER CABINET

FIGURE 30A
Bottom Return Fiiter Sizes
GAS INPUT MOTOR FILTER
*BTU/HR *H.P. SIZE

40,000 1/4 14 x 25
40,000 1/3 14 x 25
60,000 1/4 14 % 25
60,000 1/3 14 x 25
60,000 1/2 16 x 25
80,000 1/4 14 x 25
80,000 1/3 14x 25
80,000 1/2 16 x 25
80,000 3/4 20x 25
100,000 1/3 16 x 25
100,000 1/2 16 x 25
100,000 3/4 20x 25
120,000 1/2 20x 25
120,000 3/4 20 x 25
140,000 3/4 20x 25
140,000 3/4 20 x 25

*See furnace rating piate located on blower door.

FIGURE 30B
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NOTE: Bottom and side filtar cabinets available from
manufacturer have a 1 inch space between furnace
casing and filter for increased filter area. Placing filter
(field-supplied) directly against furnace bottom or side
wili decrease airflow and adversely aflect furnace
operation, Allow 1 inch clearance from furnace filter
{fisld-supplied} to furnace.

- 2. Horizontal Position.

Horizontal position should use an appropriately sized and
installed raturn air filter grille or duct work air filter.

3. Downflow Poslition,
Downflow position furnaces use (2} 16 x 20 filters.

For downflow position, install filter support in return air
ptenum or use return air filter grille. Downflow filter sup-
port and filter kit is available from manufaciurer.

{2} 16 x 20
PERMANENT FILTERS

ACCESS PANEL

S

FILTER
4 SUPPCRT

-

s s iNSIDE
S MINSMUM
iy
IS
S§
N

FILTER LABEL

DOWNFLOW FILTER APPLICATION

DOWNFLOW FILTER ARRANGEMENT
FIGURE 31

To inspect, replace or clean air filters, follow Users' Informa-
tion Manual instructions.

SECTION 18 — CHECKS BEFORE STARTING
FURNACE.

Before starting furnace for the first time, be sure you can
answer "Yaes" 1o each of these questions:

1. Is furnace properly equipped to oparate with available
fuel? See Section 2.

2. s furnace ievel? See Saction 4.

3. Have you cleared away ali loose construction and insu-
lation materiais? See Section 6.

4. |s furnace installed with proper ciearances to combus-
tinle materials? See Section 6.

5. If furnace is in crawl space, is it sufficiently elevated
above the ground? See saction 6.

6. Does furnace have sufficient combustion and ventiiation
air? See Section 8.

7. Does vent system mest current National Fuei Gas Code
ANSI Z223.1/NFPA 54 and local codes? See Section 9.

8. ls vent connection securely fastened to draft inducer
collar? See Section 9.

9. Did you completely check gas pipa and controls for gas
leaks? See Section 11.

10. Does electrical wiring follow current National Electrical
Code ANSI/NFPA 70 as well as local codes? See Section
12.

11. Is furnace electrically grounded? See Section 12.

12. is room thermostat properly installed and heat anticipa-
tor sot corractly? See Section 14,

13, is duct work system correctly sized and sealed? See
Section 16.

14. Are air filtars in place and correctly sized? See Section
17.

15. Ara proper filter frames or filter supports installed? See
Section 17.

16. On furnace installations above a 2000-foot eievation, is
furnace derated properly? See Saction 23.

SECTION 19 — ADJUSTING PILOT.

Equipment needed: Save time by getting these tools before
you start: item number(s) 9,10,14,15,19 and 23 listed in Sec-
tion 10.

NOTE: To purge gas linas, it may be necessary to operate
furnace through more than one lockout cycle at start-up.

WARNING: You must have correct gas suppiy line and
pllot gas pressures. Correct pressures give proper pllot
ignition and burner operation. Use a "U" tube water ma-
nometer to measure actual gas pressure. Fallure to accu-
rately adjust pressure could cauge a fire or explosion
resuiting In damage, Injury or death.

A. Gas supply iine pressure.

1. Turn off gas at manual shut-off valve in gas supply
lina just ahead of furnace.

2. Ramove inlat prassura plug from gas control.



3. Make sure valve is in off position, then install 1/8"-
pipe manual shut-off valve in hole vacated by plug.

4,  Attach "U" tube water manomater to 1/8"-pipe manual
shut-off valve just installed.

5. Open manual shut-off valve in gas supply line just
ahead of furnace.

6. Open 1/8*-pipe manual shut-off valve leading to “U*

tube water manometer.

7. Turn on all gas appliances attached to gas supply
line,

B.  With furnace operating, read gas supply line pres-
sure on manomaeter.

a. Gas supply line pressure must not exceed
10.5 inches W.C. for natural gas.

Gas supply line pressure must not exceed
13 inches W.C. for propane {LP) gas.

9. i gas supply line pressure is not within these limits,
call gas supplier.
10. Turn off all gas appliances attached to gas supply
line.

B. Pilot flame adjuastment.

Before adjusting pilot flame, confirm that gas suppiy line
pressure is correct, as explained in paragraph A} above,
then proceed:

1. Open manual shut-off valve located in gas supply
line just ahead of furnace.

2. |f necessary, adjust spark gap to 3/16" as shown in
Figure 32. Pilot flame should cover 1/2° of tip of
flame sensor.

3/16 INCH
PROPER —L l
FLAME
ADJUSTMENT ‘ 1/2 iINCH
\\
INSULATED
g : ’L""""_Ll' ELECTRODE

PROPER PILOT FLAME ADJUSTMENT

FIGURE 32
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3. Disconnect pressure switch, red/yellow, #7/48 piggy-
back wire {from pressure switch, terminal "N.O.".
4. Start furnace following Operating Instructions on front

door. Pilot will light; afier delay, inducer blower will
coms on, but main burners will not light.

5. Pilot flame should covar 1/2" of tip of flame sensor
as shown in Figure 32.

6. If you need to adjust pilot flame, remove pilot adjust-
ment cover screw on gas control, Save screw for
reinstallation. Turn inner adjustment screw clockwise
-» to decrease pilot flame; counter-clockwise < o
increase pilot filame. Install cover screw and tighten
to torque of 5 inch-pounds to prevent gas leakage.

7. Shut off furnace. Connect pressure switch, red/yeliow,
#7/#8 piggyback wire to pressure switch, terminal
*N.O.".

8. i you will not be checking gas input now, turn off
gas. Use manual shut-off valve in gas supply line
just ahead of furnace. Remove shut-off valve from
gas control inlet pressure tap. Install pressure tap
plug. Turn on gas.

9. Check pilot adjustment cover screw and gas control
inlet pressure tap plug for gas leaks. Use a commer-
cial soap solution made for leak detection.

WARNING: Never use an open fiame to check
for gas leaks. A gas leek could cause 2 fire or
explosion, resuiting in damage, injury or death.

SECTION 20 — ADIUSTING
PRESSURE.

MANIFOLD

Equipment Neeaded: Save time by getting these toois before
you start: Hem number(s) 9,10,11,15,19 and 23 listed in Sec-
tion 10.

WARNING: Correct manifold pressure |ls necessary for
proper Ignition and burner operation. Use a "U" tube water
manometer to measure actual gas pressuree. Failure to
sccurately adjust pressure could cause heat exchanger
fallure, asphyxiation, fire or explosion, resulting In dam-
age, injury or death.

A. Normal manifold pressurea (gas control outiet prea-
sures).

Normal
3.5 inches W.C.
10.0 inches W.C.

€AUTIONMN: Many installers' aet Propane (LP} manifold
pressure at 11.0 Inches W.C. Do not do this. it could
causs heat exchanger fallure or nulsance calibacks,

Naturai gas
Propane {LP) gas

Check gas supply line pressure first, following instruc-
tions in Section 19A.

B. Connect & "U" tube water manomséter to measura
manifold preasure:

1.  Tumn off gas at manual shut-off valve located in gas
supply line just ahead of furnace.



2. Remove outlet pressure tap plug from gas control.

3. Make sure shut-off valve is in off position, then install
1/8"-pipe manual shut-off valve in hole vacated by
plug.

4. Attach "U" tube water manometer to 1/8"-pipe manual
shut-off valve just installed.

5. Turn on ail gas appliances attached to gas supply
line.

6. Open manual shut-off valve in gas supply iine just
ahead of furnace. Start furnace following Operating
Instructions on front door.

7. Open 1/8"-pipe manual shut-olt valve leading to ma-
nometer.

8. Read manifold pressure on manometer.

9. Make small changes in maniold pressure within ai-
jowable range (3.2 inches W.C. to 3.8 inches W.C.)
by turning gas controf reguiator adjusting screw clock-
wise -> to increase pressure; turn counter-clockwise
<- 10 decrease pressure. Make major changes in flow
rate by changing main burner orifice size. See Sec-

tion 23.

10. Turn off gas at manual shut-off valve in gas supply
line just ahead of furnace. Instail outlet pressure tap
plug in gas control. Turn on gas.

11. Check regutator adjustment cover screw and gas

control plug for gas leaks. Use a commercial soap
solution made for leak detection.

WARMNING: Naver use an open flame to check
for gas leaks. A gas leak could cause a flre ot
axploslon resulting In damage, injury or death.

SECTION 21 — CHECKING GAS INPUT.

Equipment Neaded: Save time by getling these tools before
you start: kem number(s) 11,14,15,19 and 22 listed in Section 10.

WARNING: Natursl gas heating valua {BTU/cu.fi.) can
vary significantly, therefore, it Is the installers' responasi-
bility to sea that BTU Input to furnace Is adjusted prop-
erly. Failure to do so could cause heat exchanger fallure,
ssphyxiation, fire or explosion, rasulting In damags, in-
jury or death.

Underfiring could cause inadequate heat, excessive conden-
sation or ignition problems. Overliring could cause sooting,
flame impingemaent or overheating of heat exchanger.

A, Nstural Gas.

NOTE: For operations above 2,000 feet elevation, foliow in-
structions in Section 23.

Before starting natural gas input chack, obtain gas heat value
at standard conditions from local supplier.

1. Make sure gas piping is large enough for ait appli-
ances connected to it to operate at once without
lowering main line praessure. Failure to do so couid
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cause lighting or burning problems on any of the
appliances.

+ 2. Make sure gas contro! inlet pressure does not ex-
ceed 10.5 inches W.C. Use method in Section 19A
to check gas supply line pressure,

3. Make sure ail other gas appliances are off, You may
leave pilots on. Start furnace following Operating In-
structions on front door ot in Users’ Information
Manual.

4. As furnace warms up, waich gas supply line (gas
control inlet) pressure using "U* tube water manom-
eter installed in gas control inlet pressure tap. Natu-
ral gas supply line pressure must stili not exceed
10.5 inches W.C.

5. After verifying correct gas control inlet pressure, close
shut-off valve in gas control inlet pressure tap. Move
manometer connection to gas control outlet pressure
tap. See Section 20, Open shut-off valve in outle!
pressure tap. Lel furmace warm up for 6 minutas.

6. Manifold pressure should be 3.5 inches W.C. Adjust
by removing regulator cover screw on gas controf,
Save scrow for reinstaliation. Turn inner adjustment
screw counter-clockwise <- to decrease manifold
pressure; turn clockwise -» to increase manifold pres-
sure. Set correct manifold pressure. Install cover
screw and tighten to torque of 5 inch-pounds to pre-
vent gas leakage.

7. Locate gas meter, Determine which dial has the least
cubic feet of gas and how many cubic feet per revo-
iution it represents. This is usually one-half, one or
two cubic feet per revolution,

8. With stopwalch, measure time it takes to consume
two cubic feet of gas.

a. If dial is one-half-cubic fooct per revolution,
measure time for four revolutions.

b. If dial is one-cublic foot per revoiution, mea-
sure for two revolutions,

c. i dial is two-cubic feet par revolution, mea-
sure for one revolution.

d. After determining the number of seconds for
two cubic feet of gas to flow through meter,
divide this time by two. This gives average
time for one cubic foot of gas to flow through
meter.

Example:

i it took 58 seconds for two-cubic feet to flow, it
wolild take 29 seconds for one-cubic foot to flow.

9. a. Use this formula o caleulate gas input:
Gas BTU/CU.FT. x 3,600
saconds per/hour
Gas Input = = Btuh

Seconds for one cubic foot of gas



Example:
Assume it took 29 seconds for one cubic foot of
gas to flow and heating value of 1,000 BTU/
CU.FT.
- 1,000 x 3,600
Gas Inpul = = 124,138 Btuh
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If you left no other pilots on, this is the furnace
gas input,

b, If you left watar heatar, dryer or ranga pilots on,
allow for them in calculating correct furnace gas
input. A gquick way is to allow 1,000 Btuh for a
water heater. Allow 500 Btuh for dryar and 500
Btuh for each range burner pilot.

Example:

If you left gas water haeater, dryer, four range
burner pilots and one oven pilot on, aliow:

Water heater pilot 1,000 Btuh
Dryer pilot 500 Btuh
4 range burner pilot 2,000 Btuh
1 range ovan pilot 500 Btuh

4,000 Btuh

Subtracting 4,000 Btuh from 124,138 Btuh
measured above equals 120,138 Btuh. This
wouid be the correct furnace gas input after
allowing for pilots left on.

10. Manifold pressura may be adjustad within the range
of 3.2 inches W.C. to 3.8 inchas W.C. to get rated
input. If you cannot get rated input with manifoid
pressure within the aliowabla ranga, you will need
to change orificas. Saae Saction 23.

11.  Turn off gas. Remove 1/8"-pipe manual shut-off
valvas you used, Instail 1/8"-pipe plugs in gas con-
trol inlet and outlet prassure taps. Tighten to torque
of 50 inch-pounds. Turn on gas. Check both pipe
plugs for gas leaks. Use a commercial soap solution
mada for leak detection.

WARNING: Nover use sn open fiams to check
for gas leaks. A gas leak could cause a fire or
sxplosion, regulting in damage, injury or death.

B. Propane (LP) Gas.

WARNING: Propsne (LP) gas installations do not
have gas meters to doublas chack input rats, Messure
manlfold pressure sdjustment with an accurate "U”
tubs weter menometer. Fellure to sccurately adjust
pressure could cause hest sxchenger feliure, ze-
phyxlation, fire or sxplosion, resuiting in damage,
Injury or death.

NOTE: For operation at alevations above 2,000 feet,
follow instructions in Section 23.
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Make sure you have corract pilot orifice and main
bumer orifices. Be sure that gas piping is large
enough for all appliances connacted 1o it to operate
at once without lowaring the main line pressure,
Failura to do so could cause lighting or burning
probiems on any of the appliances,

Gas control inlat pressure must be betwean 11
inches and 13 inchas for propane (LP) gas. See
Section 19A to check gas supply iine prassure.

Turn off all other gas appliances. Pilots may be left
on. Start furnace following Operating instructions
on front door or in Usars' information Manual.

As furnace warms up, watch gas supply line {(gas
control iniet pressure) using "U" tube water manom-
eter in gas contro! inlet pressure tap. See Section
19A. Supply line pressurs must stilt be between 11
inchas and 13 inchas W.C. for propane {LP) gas.

After verifying corract gas control inlet pressure,
close shut-off valve in gas control iniet pressure
tap, Mova manometer to gas control outlet pressure
tap. See Section 20. Open shut-off valve in gas
control outlat pressura tap. Let furnace warm up for
6 minutes.

Manifold pressure should be 10.0 inches W.C. +/
0.3 inches W.C. Adjust by ramoving regulator cover
screw on gas control. Save screw for rainstaliation,
Turn inner adjustmant screw counter-clockwise <-
to dacrease manifold pressure; turn clockwise -> to
increase manifold pressura. Set correct manifold
pressura, install covar screw and tighten to torque
of 5 inch-pounds to prevant gas leakage.

CAUTION: Many Installers’ set propene (LP)
manifold pressure at 11.¢ inches W.C. Do not
do this. it could cause heat exchanger faliure or
nuisence callbacke.

WARNING: Propane (LP) gae Inetailstions do
not have gas meters to doubls check Input rate.
You must messure menifold preessure sdjustmant
with an accursie "U" tube watsr menomaster.
Fellure to accurstely adjust pressure could cause
heat exchanger fallure, aephyxiatlon, fire or ex-
plasion, resulting In damage, Injury or desth.

Turn off gas before removing the 1/8%-pipe manual
shut-off valves. Install 1/8%-pipe plugs in gas control
inlet and outlet pressure taps. Tighten to torque of
50 inch-pounds, Turn on gas. Chack both pipe plugs
for gas leaks. Use a commercial soap solution made
for leak detection.

WARNING: Never use an open fiame to check
for gee Isake. A gas lesk could cause # fire or
explosion resuiting in damags, injury er desth.



SECTION 22 - ORIFICE SIZE.

See Figure 33 for initial gas orifice sizes as shipped from
factory.

sity of air is reduced, therefors, the furnace should be
derated at the rate of four percent {4%) for gach 1,000
fest above sea level. It is the Instaliers’ responsibility
to see that the input is adjusted properly.

initial Orifica Size

if the gas supplier has not already derated the gas

BTU value, derating must be achieved by reducing the
siza of the main burner orifices. See Table 34 and 35
for proper sizing. Contact gas supplier for more infor-

*Input Natural Gas Propané
ETU/HR *Orifice Slze OrHice Size
All size units 2.15mm $.30mm

mation.

*See furnace rating plate located on blower door.

Adjustment of the manifold pressure to a lower pres-
sure reading than what is specified in Section 20,

FIGURE 33

Check with your local gas supplier to determine heat value
{BTU/CU.FT.) of gas in your area. Depending on your local
heat value and elevation, you may need to adjust manifold
pressure or change orifices to get propar gas input rate,
See Section 23,

SECTION 23 — DERATING FOR HIGH
ALTITUDES.

Equipment Needaed: Save time by getting these tools before
you start; ltem number{s) 3,7 and 23 listed in Section 10.

A. Installer responsibility.

For operation at elevations above 2,000 feet the den-

Manifold Pressure Adjustment of this manual is con-
sidered to be an improper derate procedure. With a
jowar density of air and a lower manifold prassure at
the burner orifice, the orifice will not aspirate the proper
amount of primary air into tha burner. insuffictent pri-
mary ait can cause incomplete combustion, yellow tip-
ping and quite possibly carben build-up,

8. Now crifice size.

See appropriate chart below to determine new orifice
size.

To accomplish altitude derate, a natural gas orifice kit
containing the natural gas orifices indicated in Figure
34 is available through your supplier. A similar propane
(LP) gas orifice kit is available. Individua! orifices are
also available in a convanient ot size. Use only these
orifices to assure proper parformance.

NATURAL GAS—ORIFICE SIZE CHART

Elevation
Gas Upto 2001 3001 4001 5001 6001 7001 8001 9001
Heat* to fo to to to to to to to
Value 2000 3000 4000 5000 6000 7000 8000 9000 10000
BTU/CU.FT. Feet Feet Feet Feet Feet Feet Feet Feet Feel
800-849 2 1| 2.20 |2.20mm
850-899 2.15mm
900-949 2.10mm | 2.
950-999 '
1000-1049
1050-1100 2.10mm | 2.05mm | 2 ¢ 951

*At standard conditions: 30:0

inches Mercury, 0°F, Saturated.

NOTE: Shaded orifices above are not inciuded in natural gas orifice kit. They are available separately.
FIGURE 34

PROPANE (LP) GAS—ORIFICE SIZE CHART

Eievation
Gas Up to 2001 3001 4001 5001 6001 7001 8001 9001
Heat"* to to to to 10 to to to to
Value 2000 3000 4000 5000 6000 7000 8000 9000 10000
BTU/CU.FT. Feet Feet Feet Feet Feet Feet Feet Feet Feet
40,000-140,000 1.30mm | 1.25mm | 1.25mm | 1.20mm | 1.20mm | 1.20mm | 1.15mm { 1.15mm | 1.10mm

FIGURE 35
NOTE: All orifices above are Included in propane {LP) gas orifice kit.
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C. Changing orifices.

WARNING: Before chenging orifices, turn off
electrical power aend ges. Fellura to do so could
result In electricel shock or gas ieak, resulting in
damaege, injury or death.

1.  Set room thermostat to its lowest or off setting.

2. Turn off electricity at electrical disconnect switch
next to furnace.

3.  Turn off manual shut-off valve in gas supply line
just ahead of furnace,

4. Turn gas control knob clockwise -> to OFF posi-
tion.

5. Starting with burner farthest from gas control, re-
mova burner screws and burnars. Burners overlap.
Burner farthest from gas control is on top. See Fig-
ure 36,

6. Remove original gas oritices.

7. First, hand thread new arifices into manifold. Do
not cross-thread; then tighten to torque of 50 inch-
pounds.

REMOVE
SCREWS

10.

11

12.

13.

14,

FIGURE 36
Replace burners in reverse order from instructions
in Step 5.

Check burner carryover alignment. They shouid be
touching but not overlap adjacent burner. Replace
SCIBWS.

Turn gas control knob counter-clockwise <- to ON
position.

Open manual shut-off valve in gas supply line just
ahead of furnaces.

Set room thermostat to its highest seiting.

Turn on electricity at electrical disconnect switch
located next to furnace.

Check for gas ieaks using commercial soap solu-
tion made for leak detection.

5.

WARNING: Never use an open flame to check
for gas teaks. A gas leak could cause a fire or
explosion resuiting in damage, Injury or death.

Check gas input following Section 21.

SECTION 24 — ADJUSTING BLOWER SPEED..

CAUTIOMN: Heating speed tap shouid not be reduced
below Initiai factory setting. Reducing speed tap setting
may result in inadequate alr circulation, and could cause
excessive alr temperature rise through furnace. Thie
could cause hlgh-temparature imit switch 1o cycle burn-
ars on and off. This could reduce furnace efficlency and
shorten life of heat exchanger and biower motofr.

1.

All models have four blower speads available for
use.

Motor speed designations are:

#1. High Speed (HI)

#2. Medium High Speed (MH)
#3. Medium Low Speed (ML)
#4. Low Speed (LOW).

Determine initial heating and cooling speeds in sys-
tem design stage. See Product Data sheet for air-
fiow data. Depending on test results performed in
Sections 25 and 26, you may need to change blower
motor speed.

Turn off electricity at electrical disconnect switch
next to furnace,

WARMNING: Faiture to turn off electrical power
to furnace before changing blower motor speed
could cause electrical shock resulting In dam-
age, injury or death. '

Make blower speed changes at connector block lo-
cated at side of blower door, See Figure 37A.

[~leln]-]o]
%
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FIGURE 37A

Mever change the “"C" common {WHT) wire.

To change cooling speed, black wire is moved to
desired speed. Cooling speed is controlled through
blower motor relay {(BMR}.

To change heating speed, brown wire is moved to
desirad speed. Heating speed is controlied through
time delay relay {TDR). Heating speed should not
be reduced below initial actory setting.




8. Turn on slsctricity at electrical disconnect switch
located next to furnace.

SECTION 25 - MEASURING DUCT WORK
STATIC PRESSURE.

" Equipment Needed: Save time by getting these tools before
you start; tem number(s) 20 listed in Section 10.

CAUTION: High duct work static pressure may cause
low airflow resulting in poor heating performance and
reduced heat exchanger lita. Low airfiow msy also cause
poor cooling performance.

A. Preparing to measure duct work static pressurs.
1. Opan supply air registers and return air grilles. Make
sure the registers and grilles are free of obstruction

from rugs, carpets, drapes or furniture.

2. Set balancing dampers in supply duct system.

a. Heating.

1. Measure duct work static pressure with cir-
culating air biower on heating speed. Fol-
low Instructions below.

2. Measure air temperature rise with circulat-
ing air blower on heating speed. See Sec-
tion 26.

b. Air Conditioning.

1. Meaé.ure duct work static pressure with cir-
culating air biower on air conditioning
speed, Follow instructions below.

2. Measure ajir temperature rise with circulat-
ing air blower on heating speed. Ses Sec-
tion 28.

Alr Conditioning Operation Speed Tap Settings
with 0.5" W.C. Ductwork Static Pressure

3. Chack duct work for obstructions or leaks. .BTU"H':/M‘“‘" Alr Condltioning Tonnage
input HP [35972] 2 [2—w/2] 3 [3—1/2] & | §
4. Make sure filtars are clean and in place. See Saction 40,000 / 1/4 MH | HE} — | e | oo | | —
17 for filter information. 40,000 / /3 — ML} MH | HI | e | e | —
€0,000 / 1/4 MH | HI el ot B B B
5. Make sure that blower speed taps are set for proper 60,000 / 1/3 T ITMLI MH | HI | = 1 e o
heating and cooling. For heating operation, initial 50,000 7 172 SV NPV SRS S VT B VTV VTR RN
speed tap should be set in accordance with Figure 50.000 7 174 WTE T T = T
37B. For cooling operation, initial speed tap should :
be set in accordance with Figure 38, Refer to Sec- 80,000 / 153 LO |MLL Hl JHI] — | — |—
tion 24 for adjusting blower speed. 80,000 / 12 — i = [MLIMHH
80,000 / 3/4 e b | e | e b ML MH | HI
100,000 / 1138 LtO {ML| HI H | — | — | —
Alr Temparatiure Rlse Range 100000 1 12 — (O MH MR Lo
r g —_ =1 =
and Heatlng Operation Speed Taps lgzm ::?;; —1T=t15 ::z ":: ':? T
*BTU/HR / Motor | Air Temperature | Heating Oparation 120,000 / 3/4 — j =1 — |[LO} ML | H iH
Input / HP |Rise Range (°F) *Spead Tap 140,000 / 3/4 — {— | LO M| H |H |—
140,000 / 3/4 — | =] — 1O} ML [ HI |H
:g:ggg ; ::; gggg tg * ae; furnace rating plate for BTU/HR input and motor
£0,000 / 1/4 45-75 ML -
60,000 / 1/3 45-75 LO This table only gives initial speed tap settings for
60,000 / i/2 35-85 LO instaitations with ductwork static pressure of 0.5"
80,000 / 1/4 50-80 MH W.C. figuring 400 CFM per ton of air conditioning.
80,000 / 1/3 40-70 MH Ductwork with higher than 0.5* W.C. static pressure
80,000 / 1/2 50-80 Lo will cause reduced airfiow and these speed tap set-
80,000 / 3/4 40-70 Lo tings will not be correct. To determine corract speed
100,000 / 1/3 55-85 MH tap seftings at ductwork static pressures above 0.5
100'000 / 1/2 50"80 ML W.C., S86 PI'OdUCi Da‘a Shei.
100,000 / 3/4 40-70 ML
120,000 / 172 45-75 MH FIGURE 38
120,000 / /4 45-75 MH B. Weasuring duct work statlc pressure.
140,000 / 3/4 45-75 MH
140,000 / %4 50-80 MH 1. Place slope gauge near furnace where level and
adjust scale to read 0.00 inches W.C,
., These are Initial !faciory Settings. . 2. Insert one static pressura tap into supply air transi-
** See Furnace Rating Plate for BTUHR input and tion duct betwee:furnace ar?d coolinrg’pc!c‘ail ot in the
Motor H.P. supply air plenum for heating only systems. Insernt

FIGURE 378

31

othar static pressure tap in return air plenum. See
Figure 39,




FULL TRANSITION
18 INCH MINIMUM

FURNACE

ﬁif:::;NG

PRESSURE
colL TAP
CABINET
7O RETURN
o PLENUM
. SLOPE GAUGE
FIGURE 39

3. Connect prassure tap attached to supply air transi-
tion duct (warm air supply plenum) to positive pres-
sure side of slope gauge (bottom of scale). See
Figure 39,

4. Connect prassure tap attached to return air plenum
{o negative pressure side of slope gauge (top of
scale). See Figure 39.

5. Start blower on cooling speed by jumping terminals
*R" and "G" on 24 volt terminat strip located on
furnace control box.

6. With blower running, read duct work static pressure
from slope gaugs.

NOTE: If air filter location is upstream of return air
pressure tap, duct work static pressura must be
adjusted by subtracting 0.08 inches W.C. to get ac-
tua) duct work static pressure.

Duct Work = Measured Pressure =
Static Pressure 0.08 inches W.C.

7. Duct work static pressure should not exceed 0.5
inches W.C. in order to insure proper voluma of air
flow.

8. Remove jumper wire betwean terminals “R" and "G"
on 24 volt terminal strip. Remove pressure taps and
seal holes in duct work. Failure to seal holes eould
result in reduced system performance.

SECTICN 26 — MEASURING AIR
TEMPERATURE RISE.

Equipment Needed: Save time by getting these tools before
you start: Hem number(s) 21 listed in Section 10,

A. Préparlng to measure alr tamparature rise.

Follow Steps 1 through 5 in Saction 25A of this Manual.

B. [feasuring alr temperature riss.

Air temperature rise {warm air supply temperature mi-
nus cold air return temperature) must be within aliow-
able air temperature rise range specified on furnace
rating plate and in Figura 37B.

Figure 37B shows heating operation speed tap. Fur-
nace is set on this speed tap when shipped from fac-
tory.

1.
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Place thermomster in supply air plenum approxi-
mately 2 feet from furnace. Locate thermometer tip
in centar of plenum to insure proper temperature
measurement.

Place thermomaeter in return air duct approximately
2 feet from furnace. Locate thermomaier tip in can-
ter of duct o insure proper temperature measure-
ment,

Set room thermostat on highest temperatura setting.
Operate furnace 6 minutes. Record supply air and
return air temperatures.

Calculate air temperature rise by subtracting return
air tempaeraiure from supply air temperature,

a. If air teamperature rise is below maximum tem-
perature tise, heating system has sufficient air-
flow.

b. 1f air tamperature rise is above maximum tem-
perature rise specified in Figure 37B, more
heating air flow is needed. Change blower
heating speed to a higher setting. Follow in-
structions in Section 24 to adjust blower speed.

CAUTION: Operating furnace above maxi-
mum alf temperzature rise may cause poor
heating pertormance and decreased heat
exchanger life.

Heating speed tap should not normaily be reduced
below initiai factory setting. Some duct system con-
figurations and supply register locations may result
in "cold blow". Setting heating speed tap to next
lower speed may resocive this issue.

After making heating airflow adjustments, you must
check air temperature rise following Steps 3 and 4
above to verily that resulting air temperature is within
allowable range.

if air temperature rise is still above that specified
on furnace rating plate and in Figure 37B, check
duct work design with a qualified heating engineer.
it may be necessary to resize the duct work.
Recheck air temperature rise after revising duct
system.

Set room thermostat to desired setting.

Remove thermometers and seal duct work holes.
Failure to seal holes couid result in reduced system
performance.



SECTION 27 - CHECKING CONTROLS.

Equipment Needed: Save tims by gatiing these Ibois befora
you start: Hem number(s) 3 and 18 listed in Section 10,

Before jeaving the work site, check to see that ali controls
are functioning properly.

Foliow thase steps:

1.

10,

1.

12,

Turn off electricity at electrical disconnect switch
next to furnace.

Turn gas control knob clockwise -> to OFF position.

Connect a "U" tube water manometer to gas control
outiet (manifold) pressure tap.

Set room thermostat to its highesi temperature.

Turn on electricity at electrical disconnect switch
located next to furnace. Electronic ignition lockout
module should start to spark pilet ignitor, but pilot
bumer should not light. Manifold pressure shouid
remain at zero.

Electronic ignition lockout module should spark pi-
lot ignitor for given iockout time of module and go
into lockout moda. Lockout time for Honeywell
$8600H is 90 seconds maximum.

NOTE: Honeywell electronic ignition lockout mod-
ule will stop sparking when module locks out.

Turn off electricity at electrical disconnect switch
located next to furnace. Turn gas conirel kneb
counter-clockwise <- to ON position. Wait 10 sec-
onds for electronic ignition lockout module to reset.

Turn on electricity at electrical disconnect swiich
located next to furnace. Pilot should light from spark
and ignite burners. Wait for main blower 1o siar,

NOTE: To purge gas lines, it may be necessary to
operate furnace through more than one lockout cycie
at start-up.

Cycle electrical disconnect switch next to furnace
on and off. Watch at least three ignition cycles. Pilot
should light from spark and light main burners within
10 seconds.

Burner flames should ook the same with circulaiion
blower on and off. if not, turn gas control knob
clockwise -» to OFF position.

Turn off electricity al electrical disconnect swiich
located next to furnace. Disconnect all room ther-
mostat wires at control box terminat strip. To stant
blower on cooling speed, jump terminal strip, termi-
nals "R" and "G". Turn on electricity at electrical
disconnect switch next to furnace.

Using a match flame check for air leaks between
bulkhead and blower deck, under burners and up
aach side where bulkhead mounts to casing. Tighten
screws until air leaks stop.

a3

13,

14,

15.

186.

17,

Turn off electricity at electrical disconnect switch
located next to furnace. Remove jumper from termi-
nal strip, tarminals "R~ and "G". Reconnect ali room
thermostat wires 1o original terminal strip, terminals,
See Section 13.

Remove "U* tube water manometer from gas control
and replace outlet pressure tap. Turn gas conirol
knob counter-clockwise <- to ON position.

Turn on eleciricity at electrical disconnect switch
next to furnace. With main burners and blower cp-
erating, block off all return air grilles 1o restrict return
air. Wait for primary limit control 1o cycle burners
off.

Remove ali restrictions from return air grilies. When
primary limit cools, burners shouid automatically
reignite.

Set room thermostat to desired setting.

SECTION 28 — BLOWER TIMINGS.

Equipment Needed: Save time by getting these tools before
you start: item number(s) 5 tisted in Section 10.

1.

Blower on-time setting of heating relay is fixed at
20 to 30 seconds and is not fisld adjustable.

2. Blower ofi-time setting is adjustable through a range
of 60 to 160 seconds. Blower off-time is factory set
at 180 seconds.

3. it a shonter blower off-time is desired:

a. Turn off electricity at electrical discannect switch
located next to furnace.

b. Remove control box cover and locate heating
relay in control box., Turn the dial counter
clockwise <- to desired setting.

7 5
COMMON LIMIT
ﬂ SWITCH ﬂ
100 J40 BLOWER
-§ CONTROL
B 180 m
TIME OFF
ﬂ GAS ﬂ
24 VAC VALVE
v Y .
{_ BLOWER OFF TIME ADJUSTMENT
FIGURE 40
4, Instail control box cover.
5, Turn on selectricity at electrical disconnect swilch

next to furnace.




SECTION 29 ~~ MAINTAINING FURNACE IN
GOOP WORKING ORDER.

WARNING: Follow these procedures befora inspact-
ing furnace.

« Turn room thsrmostat to its lowest or off pet-
ting.

» Turn off manual gas shut-off vaive.

« Wait at teast five minutea for furnace to cool If It
was recently operating.

+«  Turn off furnace alactrical power; fallure to do
so could result in Injury or death.

WAERNING: Use replacement parts listed in parts list.
Failure to do 8o could cause impropar furnece opera-
tlen, resulting in damage, Injury or death.

Perform periodic preventive maintenance once before heat-
ing season begins and once during heating season. Inspect,
clean, and repair as neaded following items:

1. All combustion and ventilation ait openings into fur-
nace space.

2. All burner combustion air openings.

3. All burners, pilot, collector box, draft inducer as-
sembly and complete vent system.

4. All gas pipes leading to furnace.

5. All elactrical wiring and connections, including elec-
trical ground.

6. Al supply air and return air ducts for obstructions,
air leaks and loose insulation.

7. Blower housing, motor and wheel, air filters, air
conditioning and draft inducer motor. Blower motor
and inducer motor do not require oiling.

A qualified service technician should follow these
steps 1o remove blower assembly.

a. On downfiow furnaces, remove vent pipe inside
furnace.

b. Disconnect wires from low voltage terminal strip
on control box.

c. Remove two screws holding control box to the
side brackets.

d. Remove biower door.

e. Locate connector block beside biower door on
*  controf box side. Removae it by squeezing lock-
ing ears of connector block. See Figure 41,

i. Disconnect wires to limit switches on blower
housing.

g. ©On dual blower wheel modals, disconnect wires
to door switch.
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LOCKING EARS

FIGURE 41

h. Remove screws holding blower assembly to
blower deck.

i. 1. Blowar assembly will now slide out. DO

NOT damage limit switches on botiom of

blower housing.

2. Afar cleaning blower assembly, reassemble
in reverse order making sure speed selec-
tions are in original positions.

8. Assure the furnace is operating properly and safely.

SECTION 30 — GETTING OTHER INFORMA-
TION AND PUBLICATIONS,

These publications can help you install the furnace. You
can usually find these at your local library or buy them directly
from the publisher. Be sure to consult current edition of
each standard.

ANS| Z223.1/NFPA 54
ANSI/NFPA Code 70

Natienal Fuel Gas Code
Nationa! Electricai

Standard for the ASHRAE/NFPA 90
installation of Warm Air

Heating and Air

Conditioning Systems

Standard for Chimneys, NFPA 211

Fireplaces, Venis, and
Solid Fuel Burning
Appliances

For more information, contact these publishers:

ANSE: AMERICAN NATIONAL STANDARDS
INSTITUTE
1430 Broadway
New York, NY 10018
{212) 354-3300

AMERICAN SOCIETY OF HEATING
REFRIGERATING AND AIR
CONDITIONING ENGINEERS, INC.
1791 Tullie Circle

N.E. Atlanta, GA 30329

{404) 636-8400

NATIONAL FIRE PROTECTION
ASSOCIATION

Batterymarch Park

Quincey, MA 02269

(617) 770-3000

ASHRAE:

NFPA:
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To assure both safe and proper operation, piease carefully follow the instructions in this Addendum and the
basic Installers' information Manual, number 404200, supplied with this furnace, to install this new furnace.

ATTERTION, EINSTALLER! After installing furnace, give the user:
—Users' information Manual; —Parts List
—Installers' Information Manual and this Addendum; — Warranty information

ATTENTION, USER! Your furnace installer should give you four important documents relating to your
furnace. Keep these as long as you keep your furnace. Pass these documents on to later furnace purchas-
ers or users. if any of the four documents is missing or damaged, contact your installer or furnace manufac-
turer for replacement. For efficient service, please give your furnace model and serial number, listed in
Section 1 of your Users’ information Manual. Throughout this Installers' information Manual Addendum, we
frequently use the word “you” when referring o the person responsible for application, instaliation and
service of your furnace. Please remember to have only qualified service technicians perform these services.

WARNING: INDIVIDUALS WHO INSTALL THIS FURNACE, MUST HAVE THE TRAINING
AND EXPERIENCE NECESSARY TO INSTALL HORIZONTAL GAS FURNACES. THEY MUST
ALSO HAVE TRAINING AND EXPERIENCE NECESSARY TO INSTALL RELATED COMFORT
AIR CONDITIONING APPLIANCES. iMPROPER INSTALLATION COULD CREATE A HAZARD,
RESULTING IN DAMAGE, INJURY OR DEATH.

While we have written these instructions as accurately and thoroughly as possible, they may not cover every
system variation or contingency. Also, questions or interpretation may arise. For more information, solutions

to particular problems or clarification contact your local distributor. See the furnace rating plate for who to
contact.

Furnace instaliation must follow all applicable NATIONAL, STATE and LOCAL CODES.

WARNING: FOR YOUR SAFETY, WHAT TO DO IF YOU SMELL GAS.

—— DO NOT TRY TO LIGHT ANY APPLIANCE;

— DO NOT TOUCH ANY ELECTRICAL SWITCH; DO NOT USE ANY PHONE IN
THE BUILDING;

— IMMEDIATELY CALL YOUR GAS SUPPLIER FROM A NEIGHBOR'S PHONE;
FOLLOW GAS SUPPLIERS INSTRUCTIONS;

— IF YOU CANNOT REACH GAS SUPPLIER, CALL FIRE DEPARTMENT,

IMPORTANT SAFETY NOTE: After installing the furnace, show the user how to turn off gas and electric-
ity to furnace. Point out controi and switch locations for turning off gas and electricity. Go over Section 6 of
Users' Information Manual and Section 31 of the Installers’ Information Manua! with user. Warn user to keep
insulating materials away from furnace and combustion and ventilation air openings into furnace space.
Explain to user that these openings provide fresh air to furnace, that is necessary for proper operation. Make
sure user understands the importance of following all safety precautions.

>
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i. HORIZONTAL VENTING

NOTE: This Induced Draft furnaces can be horizontally
vented through an outside wall without the addition
of an accessory power venter. Horizontally vented
induced Draft furnaces must not be common
vented with any other appliance.

WARNING: COMMON VENTING COULD ALLOW
PRODUCTS OF COMBUSTION TO ESCAPE
THROUGH OTHER APPLIANCE CONNECTED TO
SAME VENT. THIS COULD RESULT iN COMBUSTION
PRODUCTS COLLECTING IN STRUCTURE DURING
USE, RESULTING iN INJURY OR DEATH.

A. Venting Materlals

Use only high temperature plastic pipe for horizontal
venting of induced draft furnaces. Allowabie materi-
als are Hart & Cooley's "Ultravent” or Plexco's
"Plexvent". Install using these instructions and vent
manufacturers' instructions.

WARNING: DO NOT USE DOUBLE WALL B-VENT,
SINGLE WALL C-VENT, PVC OR ANY OTHER PLAS-
TIC VENTING MATERIALS OTHER THAN THOSE
LISTED BELOW. IMPROPER VENTING MATERIALS
COULD DETERIORATE ALLOWING COMBUSTION
PRODUCTS TO COLLECT IN STRUCTURE DURING
USE, RESULTING IN INJURY OR DEATH.

VENT COMPONENTS

Hart/Coolay Plexco Plexco
ftem Description 3" Pipe 3" Pipe 4" Pipe
5 ft. Pipe Length 3UP5 801220 903851
90-Degree Sweep Elbow  3UESS0 902299 905772
45-Degree Eibow 3UE45 903958 905773
Tee 3UT 905268 903854
Debris S¢reen 3UDS e —
Tee With Screen — 801971 906882
Condensate Drain 3UDP 806646 903855
Coupling 3uc 905630 905807
4’ Reducer 4UR3 905744 805744
Sealant DOW736RTV DOW736RTV DOW736RTV
Drain Tee-Lateral 3uT 901761 903929
Drain Tee-Vertical 3UT 801467 903917
Wali Thimbla Note {1} Note (1} Note (2)
Roof Flaghing 3UF Mote (3) Note {4}
Vent Dutiet it - [ 4059400~

(1) Usa 905295, 905662, or 906972 (2) Use 806979, 907084, 907094 or 907103
(4) Use 907078, 906983, 07089 or 307105

{3} Use 905650, 906971, 805337
* This kit is supplied by manufactures and is only required on models with
inputs of 120,000 or 140,000 BTUH.

Planning The Instaliation

AlIR SPACE CLEARANCES
TO COMBUSTIBLE MATERIAL

Pipe Diameter Clearance
3" sw*
4 g**

* Clearances to combustible material may be reduced when
combustible material is protected as described in current
Nationai Fuel Gas Code ANS| Z223,1/NFPAS4, part 6 en-
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titled
titled

NOTE:

NOTE:

*Installation of Specific Equipment”, subsection an-
"Clearances for Indoor installation".

When high temperature plastic pipe is used on a
furnace converted to downflow position, be aware
that plastic pipe must be discennected each time
service or certain replacement parts are needed.
When replacing plastic pipe after servicing or repair,
follow pipe joining instructions to assure a proper
seal,

Do not insulate high temperature plastic pipe or
fittings.

Maintain clearances listed above to all sections of
pipe, except at wall thimble when horizontally vent-
ing.

Tools needed for installation are: Hacksaw - 24 leeth
per inch, Levei, Foil Tape, Hammer and Nails, Ma-
sonry Saw, Support Strapping and Tape Measure.

a. Before installing vent system, be sure you have
enough space o attain the required 1/4 inch rise
per foot of vent run. This rise is necessary for
proper vent operation and condensate drainage.

Support vent every 5 feet horizontally and at all
elbows or couplings.

Locate vent wall penetration sc that it allows a mini-
mum of 1/4 inch rise per foot of vent run.

a. Locate vent termination so prevailing winds will
not affect its operation. When this is not possible,
consider using protection from strong winds such
as a fence,

Locate vent termination fellowing the minimum
ciearances listed below and see Figure 1.

1. At least 12 inches above grade level or
above normal snow accumulation level.

At loast 4 fest below, 4 feet horizontally from
or 1 foot above any door, window or gravity
air intet fo the building.

Al least 4 feet horizontaily from and not
above any public walkways, regulators, re-
lief valves or gas and electric meters.



4. Atleast & feetfrom any inside corner formed
by two exterior walls. 10 feet is desirable.

5. Atleast4 feet horizontally and vertically from
any soffit or under eave vent.

6. Af least 3 feet above or 10 feet from any
forced air inlet to the building.

7. Atleast 10 feet from any adjacent building.

B. At least 4 feet from plants or shrubbery.

\%

8
10" RECOMMENDED

ELECTRIC . .
METER O"’ ¥ e 4

r FRESH
AIR
INSIDE VENT
JCORNER TERMINATION]|— | i INTAKE
L J—— O
T 1
Figure 1

6. See below for allowable vent lengths and vent pipe

sizes.
Furnace
Input Vent Maximum
BTUH Pipe Size Lengths & Elbows
40,000 3 inch 40 ft. & 4 elbows
60,000 4 inch 40 fi. & 4 elbows
80,000 4 inch 40 fi. & 4 elbows
100,000 4 inch 40 ft. & 4 elbows
120,000 4 inch 40 ft. & 4 elbows
140,L70 4 inch 40 ft. & 4 elbows
NOTE: A minimum vent length of 48 inches is necessary

for furnace service access.

€. Vent Plpe Installatlon

1.

Cutting

Cut pipe with a handsaw containing at least 24
teeth per inch. Cut pipe squarely.

WARNING: FAILURE TO CUT PIPE
SQUARELY COULD RESULT IN PIPE NOT
SEALING PROPERLY. THIS COULD ALLOW
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-COMBUSTION PRODUCTS TO COLLECT IN

STRUCTURE DURING USE, RESULTING IN
INJURY OR DEATH.

WARNING: DO NOT DRILL HOLES IN
PLASTIC PIPE OR FITTINGS. DO NOT USE
SHEET METAL SCREWS, RIVETS OR LOCK-
ING CLIPS IN PIPE OR FITTINGS. DRILLING,
USING SCREWS OR RIVETS MAY CAUSE
PIPE OR FITTINGS TO CRACK, ALLOWING
COMBUSTION PRODUCTS TC COLLECT IN
STRUCTURE DURING USE, RESULTING IN
INJURY OR DEATH.

NOTE: Do not cut pipe with a power saw. Cut-
ting pipe with a power saw may cause
cracking or shattering of pipe. Cracking
or shattering pipe may prevent a com-
plete seal when joining pipe.

Joining and Sealant

Use only approved sealant, Dow-Corning RTV-
736.

WARNING: USE ONLY APPROVED SEAL-
ANT, DO NOT USE PVC CEMENT. FAILURE
TO SEAL VENT SYSTEM WITH PROPER
SEALANTAND PROCEDURE COULD ALLOW
COMBUSTION PRODUCTS TO COLLECT IN
STRUCTURE DURING USE, RESULTING IN
iNJURY OR DEATH.

NOTE: Be sure pipe and filting surfaces are
ciean and fres of any olls, greases or dint
that could adversely affect the pipe seal.

a. Apply a 1/4 inch thick bead of approved
sealant within 1/8 inch of male pipe end.
Apply entirely around outside of male pipe.

b. Push pipe and fitting completely together in
a twisting motion 1o help spread sealant.

c. When pips seats in the fitting, check that a
complete ring of sealant is visible. Acomplete
ring of sealant assures seal is gas-tight.
Sealant cures in 24 hours. Use foil tape to
hold joints together until cured, remove tape
after sealant cures.

NOTE: Ventsystem can be used before sealant
cures.

Vent Outlet Kit (4058400)

You must use vent outlet kit part number 4058400
when using high temperature plastic pipe on
models with inputs of 120,000 and 140,000 Btuh.
Vent outlel kit 4059400 is only required on
models with inputs of 120,000 and 140,000 Biuh.

Vent ocutlet kit is required to convert oval vent
coliar to round vent collar. Round vent collar will
make furnace compatible for use with 4 inch
diameter, high temperature plastic pipe.



4. Condensate Disposal

Vent system must contain a tee with drain plug
and means of disposing of condensate, Thedrain
tee must be within the first 18 inches of vent run
to prevent furnace condensate and rain from

draining back into furnace.

LOOR JoiST
‘ ‘ I

/ J

=~ FOR 3" DIA, PIPE

\ *3" FOR 4" DiA, PIPE
S :

4 TO COMBUSTIBLE
p /f( MATERIAL

HIGH TEMPERATURE
DRAIN TEC

sSEE SECTION B. "PLANNING THE INSTALLATION™

Figure 2

GAS FLOW
HOSE CLAMP DRAIN PLUG

5/8 1.D. TUBING FOR 4~ VENT

3/8 4D, TUBING FOR 3" VENT WATER SEAL

DISPOSE OF CONDENSATE
ACCORDING TO LOCAl. CODES

Figure 3

Attach correct size flexible vinyl drain tubing to
drain plug. Fill the drain tube trap with a water
seal. This will prevent combustion products from
escaping through the flexible vinyl drain fube.

See Figure 3.
WARNING:

USE, RESULTING IN INJURY OR DEATH.

FAILURE TO FILL FLEXIBLE
VINYL DRAIN TUBE TRAP WITH A WATER
SEAL COULD ALLOW COMBUSTION PRQD-
UCTS TO COLLECT IN STRUCTURE DURING

NOTE: If flexible viny! drain tube is in an area .
that may expose condensate to below
freezing temperatures, use heat tapes.
Use heat tapes that will not melt conden-
sate tubing material.

5. Wall Penetration

a. When penetrating a non-combustible wall,
make the hole just large enough for vent
pipe. Use approved sealant material to seal
vent pipe to the non-combustible wall. See
Figure 4.

SEAL OPENING WITH
RTV SEALANT

TERMINATION TEE
@ '

T12' MIN. ABOVE
GROUND OR NORMALLY
EXPECTED SNOW

\.xu(fuuumnou LEVEL

HORIZONTAL iNSTALLATIDN
THRU A NDN—COMBUSTIBLE WALL

VENT PIPE—/

66

Figure 4

b. When penetrating a combustible wall, you
must use a listed wall thimble. All thimbles
are adjustable to fit variable wall thicknesses
and are listed in the paris list on page 2.

WARNING: FAILURE TO USE A WALL
THIMBLE COULD CAUSE COMBUSTIBLE
WALL MATERIAL TOIGNITE RESULTING
iN DAMAGE, INJURY OR DEATH.

NOTE: Use Figure 5 in conjunction with
instructions below to propetly install
wall thimble.

1. Cutan8 1/2inch diameter round hole in
wall. Locate it where you can maintain
the necessary 1/4 inchperfootrise inthe
vent system.

2. Hold thimble in place by applying ap-
proved sealant to maie half before as-
sembling. Inserl thimble into wall.

3. Afterinserling thimble, secureto outside
and inside walls with nails or screws.
Seal thimbie to inner and outer walls
with approved sealant material.

4. Insert a section of vent pipe through
thimble that leaves at least 14 inches of
vent pipe protruding from thimble.

5. To prevent vent pipe from moving in
thimble, attach stainless steel hose
clamp {o both pipe ends exiending
from thimble. See Figure 5.




B. Vent Termination Tee Installation

Use only a termination tee with debris screen for vent
termination. See below for allowable termination

tees,

Hart/Coolay Plexco Plexco
fiam Dezcription 3 Pipe T Pipe 4" Pipa
Termination Tee T e —
Debris Screen 3UDs — e
Termination Tes with
Debris Screen - 901971 906882

- €mutlems Do notlocate the vent termination closer
than 4 feet to plants or shrubbery as
combustion products may stunt or kili
them. Also see section B for proper vent
termination tee clearances.

Cuetlen: In some Instances, excesslve conden-
. sate at the termination tee can cause
staining or damage to the outside wall,
Sealing or shlelding of outside wall with
corrosion resistant materlal (such as

aluminum sheet) may be necessary.

1. Installing Termination Tee

a. Use approved sealantto join termination tee
to section of vent pipe protruding from
thimble. Termination tee must be in vertical
position. See Figure 5,

b. Make sure debris screens are in place,

¢. The inside of the termination tee mustbe a
minimum of 14 inches from outside wall.
See Figure 5 for a correctly completed in-
staiiation.

Cautlon: Do not step on, sit or place any welght on
termination tee, if termination tee is dle-

iodged, furnace may not operate.

WARNING: DO NOT STEP ON, HIT OR PLACE ANY
WEIGHT ON TERMINATION TEE. IF TERMINATION
TEE IS MISHANDLED, VENT SYSTEM MAY BECOME
DISCONNECTED AT FURNACE ALLOWING FLUE
PRODUCTS TO COLLECT IN STRUCTURE DURING
USE, RESULTING IN INJURY OR DEATH.

2. VERTICAL VENTING

When using high temperature plastic pipe, vent system
must be dedicated and is not fo be commeon vented with
any other appliance,

WARNING: COMMON VENTING COULD ALLOW
PRODUCTS OF COMBUSTION TO ESCAPE
THROUGH OTHER APPLIANCE CONNECTED TO
SAME VENT, THIS COULD RESULT IN COMBUSTION
PRODUCTS COLLECTING IN STRUCTURE DURING
USE, RESULTING IN INJURY OR DEATH.

A. Starting Vent System

You may use high temperature plastic pipe to varti-
cally vent this induced-draft furnacs. Use instructions
in horizontal venting section for proper air space
clearances 1o combustible materials, pipe sizing,
allowable runs, joining, cutting, condensate disposal,
inducer transition, and plastic vent transition kit. Ses
Figures 6 and 7 for correctly started vertical vent
systems.

WALL THIMBLE
(INNER HALF}

WALL THIMBLE {OUTER HALF)
INNER SHIELD

VENT PIPE —\

8 .

5 3/8"

HOSE CLAMP

INSIDE WALL

3" and 4" Thimble

N\
/ \\: PROTECTIVE SCREEN
>

IN BOTH ENDS
TERMINATION TEE
HOSE CLAMP

e 147 —-1
\ OUTSIDE WALL

Figure €&
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3/8 LD. TUBING
WATER SEAL

HORIZONTAL FURNAGE INSTALLATION

B. Vent Tormination

Only a termination tee with debris screen is
aliowed for vent termination. See Section
D., Vent Termination Tee Installation for
allowable termination tee.

NOTE: Terminating vent system with other
than terminating tee can cause im-
proper furnace operation. See Fig-
ura 8 for proper vertical vent termi-
nation.

Vent this furnace using these instructions,
installers’ Information Manual and Part 7 of
Current National Fuel Gas Code ANS!

Z223.1/NFPA 54. Aiso, meet requirements
of local utilities and other jocal code authori-

Figure 6 ties.

HICH TEMPERATURE
DRAN TEE

+5° FOR I° DIA, PIPE
»97 FOR 47 DIA. PIPE
TO COMBUSTELE WMATERIAL

UPFLOW OR DOWNFLOW INSTALLATION
+SEE SECTION B. "FLANNING THE INSTALLATION"

Figure 7

[y 101 1

PIPE STORM COLLAR

FLASHING

SIZE OF OPENING VARIES

ACCORDING TO THE PITCH OF THE ROOF.
NEED 5" MIN., AIR SPACE FOR 3" PIPE
NEED 9" MIN. AIR SPACE FOR 4" PIPE

FIRESTOP

COUPLING

CHASE: «5" AIR SPACE REQ'D. BETWEEN

3 PIPE AND COMBUSTIBLE MATERIAL.
“8" AR SPACE REQ'D. BETWEEN

4" PIPE AND COMBUSTIBLE MATERIAL.

*SEE SECTION B. "PLANNING THE INSTALLATION"

Figure B
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