Heazing & Cooling Producss

IMPORTANT

stallers’ Information Manual, Users' Information Manual, Wiring Diagram, Parts List and
arranty are inside or attached and should be read before the Installation is started or before
irvice is attempted.

ter factory final assembly, this furnace has been dielectrically tested. Operation tests have
yen 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

FUTURE REFERENCE.
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To assure both safe and proper operation, please carefully follow the instructions in this manual to
correctly install this new furnace.

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

ATTENTION, USER! Your furnace installer should give you the above four important documents
relating to your furnace. Keep these as long as you keep your furhace. Pass these documernts on to
later furnace purchasers or Users. If any of the four documents is missing or damaged, contact your
installer or furpace manufacturer for replacement. For efficient service, please give your furnace
model and serial number, listed in Section 1 of your Users’ Information Manual or from your turnace
rating plate. Throughout this Installers’ Information Manual, we frequently use the word “you” when
referring to the person responsible for application, installation and service of your furnace. Please
remember to have only qualified service technicians perform these services.

WARNING: individuals who instail this furnace, must have the training and experience neces-
sary to install gas furnaces. They must also have traihing and experience necessary to Install
related comfort air conditioning appliances. improper Installation could create a hazard, result-
ing in damage, Injuty or death.

While we have written these Instructions as accurately and thoroughly as possible, they may
not cover every system varlation or contingency. Also, questions of Interpretation may arise.
For more information, solutions to particular problems or clarificatlon, contact your local dis-
tributor or the manufacturer. See the furnace rating plate for who to contact.

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

ALL POSITION FURNACE

UPFLOW HORIZONTAL DOWNFLOW

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

- DONOT 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;

- IFYOU 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.

412040 A
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SECTION 1 — PREPARING TO INSTALL FURNACE

A. Literature.

Review this manual, Users' Information Manual and Parts List.
In particular, see Users' Infermation Manual and Parts List for

location and identification of furnace components,

- : . . , . D h-*"*-'lﬂnnJ' =-n np*
After installing furnace, give this Installers’ Intormation Manual ou\ﬁgi NN ATR g E11 | im.m-—::p.qm i gﬁ’#lm
Users' Information Manual, Warranty and Parts List to user. gh “""""“'ﬂ e
You may have quesﬂong. as you |rfstall th.e furnace. If you HORIZONTAL UPFLOW HORIZONTAL
need help on any of the installation instructions or other mat- LEFT SIDE DOWN RIGHT SIDE DOWN
ters relating to the furnace, contact the office where you TYPE 1 TYPE 2 TYPE 3

bought the furnace. You may also refer to the furnace rating
plate for a contact name.

B. Installation Positions.

FIGURE 1

1. You may install furnace as-shipped in an upflow or
herizontal configuration in one of three positions shown

in Figure 1. 2. You may convert furnace quickly and easily from T

as-shipped configuration. After conversion, you can in-
stall it as a downflow or horizontal turnace in one of
three positions shown in Figure 2.
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SECTION 2 — IMPORTANT SAFETY RULES

WARNING: Road and exactly follow these rules. Fall-
ure to do so could cause improper furnace operation, re-
sulting in damage, injury or death.

A. Signal words.

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

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

WARNING: Only use naturai gas In furnaces de-
slgned for natural gas. Only use Propane (LP) gas in
furnaces designed for Propene (LP) gas. Make surs fur-
nace will operate properiy on gas type available to user.
Do not use this furnace with butane. Using wrong gas
could create a hazard, resulting in damage, injury, or
death.

C. DO NOT install this furnace cutdoors or in a mobile homs,
trailer or recreational vehicte. It is not A G.A. design-certi-
fied for these installations. This furnace is suitable for a
home built on site or manufactured home completed at final
site.

D. Carefully choose furnace installation site. See Section 8 for
more information.

E. DO NOT install furnace in a corrosive or contaminated at-
mosphere. Make sure all combustion and ventilation air re-
quirements are adhered to in addition to local codes and
erdinances. See Section 8 for more information.

F. DO NOT use this furnace during construction when adhe-
sives, soalers, and/or new carpets are boing 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 adequate combustion and ventilation air 10 space
whare furnace is being installed, See Section 8 for more
information. Connect this furnace to an approved vent sys-
tem, venting combustion products outdoors. See Section 9
for more information,

H. Never test for gas Jeaks with an open flame. Use a com-
mercial scap made specifically for leak detection to check
alt connections. See Section 11 for more information.

I.  Always instail duct system with furnace. Be sure duct sys-
tem has external static pressure within allowable furnace
range. See Sections 16 and 25 for more information.

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

SECTION 3 — MEETING CODES

This furnace complies with American National Standard ANSI
Z21.47, Gas-Fired Central Furnace, and is certified for opera-
tien with either natural gas or propane {LP) gas for indoor in-
stallation in a building constructed on site. It meets the require-
ment for a 100% shutoff gas control system.

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 consuit:

— Authorities having jurisdiction over furnaces;

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

— Current National Fuet Gas Code ANSI Z223.1/NFPA 54,

— Current National Electrical Code ANSI/NFPA 70.

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

SECTION 4 — DETERMINING BEST
FURNACE LOCATION

You may instatl this furnace as an upflow or downflow furnace
in an alcove, attic, basement, closet, garage, or utility room.
Install furnace so all electrical components are protected 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 to:

— Section 2 for safety rules;

— Section 6 for minimum clearances;

— Section 7 for furnace suspension;

— Section 8 for combustion and ventilation air;
-— Section 9 for venting;

— Section 11 for gas piping;

— Section 12 for electrical wiring:

— Saection 16 and 25 for duct work;

— Section 17 for filters.



Consult tocal 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 level as possible.

Provide ample space for servicing and cleaning. Location must
allow 30 inches minimum frent clearance for service. Always
comply with minimum clearances shown on inside of front door.
Do not install furnace directly on carpeting, tile or any combus-
tibie material other than wood tlooring.

NOTE: A combustible floor base, available from manufacturer, is
required for downflow furnace instailation 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 tess than 18-inches
above the floor. Also, furnace should be protected from physical
damage by vehicles.

When furnace is in a public garage, airplane hanger, or other build-
ing having hazardous atmosphere, install unit in accordance with
recommended good practice requirements of the National Fire Pro-
tection Association, inc. See Section 30.

SECTION 5 — IDENTIFYING FURNACE
DIMENSIONS, SPECIFICATIONS, AND POSITION

See Figure 3 for dimensional drawings and specification table.

A. A unijque feature of this furnace is that it may be installed as
an upflow furnace, horizontal furnace, or downflow furnace
{minor conversion required).

1. Furnace as-shipped is an upflow furnace. Furnace may
be installed in this position or may be instalied as a hori-
zontal on its right or left side without any conversion. See
Figure 1.

2. Furnace as-shipped position may be converted to a
downflow furnace by following instructions in B. balow.
Once conversion is complete, furnace may be installed as
a downflow turnace, Furnace may also then be installed
as a horizontal on its right or left side. See Figure 2.

WARNINQ@: Do not install furnace on Its back. Doing so
could cause a fire, resulting in damage, Iinjury or death.

B. Converting furnace from as-shipped configuration.

READ ALL INSTRUCTIONS THOROUGHLY BEFORE
STARTING CONVERSION.

NOTE: Start conversion with furnace on its back.
WARNINQ: When servicing controls, all wires must
be labeled prior to disconnection. Miswiring can cause im-

proper cperation rasulting in damage, injury, or death.

1. Remove front door. Study components described in con-
varsion. See Figure 4.

10.

11.

12,

13.

Remove two junction box mounting screws from top plate.
Remove four top plate mounting screws. Save all screws.
Remave top plate and front duct flange.

Disconnect pressure switch wires and inducer motor cof
nector wires.

Remove ten scroews from the inducer pan, save screws.
Do not drop screws into heat exchanger openings.

Lift inducer assembly {with inducer motor and pressure
switch still in place) about 1/4 inch and tilt left side up to
clear top casing flanges.

NOTE: H possible decide on direction of gas entry now.
Screws to inlet gas valve fitting are accessible. See Sec-
tion 11.

Rotate inducer pan 180 degrees, line up mounting holes
and place inducer pan in furnace. Replace ten scraws in
inducer pan. Ses Figure 5.

Pressure switch wires will no longer reach pressure
switch. Remove cable tie around excess length of red/
yellow, blue and purple pressure switch wires.

Connect pressure switch wires as follows. Wires are num-
bered on insulation near terminals,

a. #7 Purple wire to pressure switch, terminal ‘C' (Com-
mon).

b. #3 Blue wire to pressure switch, terminal ‘NC’ {Nor-

mally closad). -

c. #12 Red/Yellow wire to pressure switch, terminal
‘NO” (Normally open).

d. Route all pressure switch wires over inducer motor.
e. Reconnect inducer motor connector.

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

Remove four screws that secure bottom plate to casing
sides. Remove bottom plate; save screws.

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.

Stand up furnace with top plate down. Line front duct
flange up with holes. Place bottom plate on top of duct
fiange and secure both 10 casing with tour screws.

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

Gasket around flue collar must be in place. If gasket is
loose, glue it. If gasket is damaged, replace it.
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RETURN
7783
ETUH" MOTOR" VENT FURNACE RETURN** SUPPLY** BLOWER TEMP CFM
INPUT H.P, DIA. WIDTH AIR SIZE AIR SIZE WHEEL RISE °F at 0.50" W.C,

A 18-29/32" X B | 18-16/116" X C 8IZE
40,000 1/4 a" 14-1/2 12-3/14" 12-15/16" 10-4 50-80 805
40,000 1/3 3 14-1/2 12-3/4" 12-15/16° 10-6 30-60 1265
60,000 1/4 4 14-1/2 12-3/4" 12-15/16" 10-4 45-75 850
60,000 1/3 4" 14-172 12-3/4% 12-15/16" 10-6 45-75 1260
60,000 1/2 4" 17-1/2 15-3/47 15-15/16* 10-8 35-65 1635
80,000 14 4" 14-1/2 12-3/4" 12-15/16" 10-4 50-80 815
80,000 173 4" 14-1/2 12-3/4" 12-15/16" 10-6 40-70 1235
80,000 1/2 4" 17-142 15-3/4" 15-15/16" 10-8 50-80 1645
80,000 3/4 4 20-1/2 18-3/4" 18-15/16" (2) 10-4 40.70 1830
100,000 13 4" 17-1/2 15-3/4" 15-15/16" 10-6 55-85 1248
100,000 142 4" 17-1/2 15-3/4" 15-15/16" 10-8 50-80 1585
100,000 3/4 4" 20-1/2 18-3/4" 18-15/16" (2) 10-4 40-70 1950
120,000 1/2 4~ 20-1/2 18-3/4" 18-15/16" 10-8 45-75 1660
120,000 3/4 4" 20-1/2 18-3/4" 18-15/16" (2y10-4 45-75 1966
140,000 3/4 4 23-1/2 21-3/4" 21-15/16" (2) 16-4 45.75 1860
140,000 3/4 4" 23-1/2 21.3/4" 21-15/16" (2) 10-6 50-80 2235

See Furnace rating plate located on blower door.
**These are furnace dimensions, See Sections 16 and 17 for proper duct work and fioor opening dimensions.

FURNACE DIMENSIONS AND SPECIFICATIONS

FIGURE 3
5
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AS-SHIPPED CONFIGURATION
FIGURE 4

14. install a single wall vent pipe section (minimum length 30
inches} (Field-Supplied) to inducer outlet with three
equally spaced screws. This pipe serves as an inducer
outlst extension to which an appropriate vent can be at-
tached. Due to minor variations in vent pipe, available
from different manufacturers in the fieid, and to assure
the tightest seal possible, inducer outlet extension is not
supplied with furnace. Additional vent pipe sections or
Type B1 adapter may then be added when installing the
furnace.

CONVERTED CONFIGURATION
FIGURE §

WARNINQ: ! Inducer outlet extension is shorter than 30
inches and chimney or vent becomes blocked, combustion
products may be drawn into furnace. This could cause nauses
or asphyxiation, resulting In Injury or death.

15. Conversion from as-shipped configuration is now com-
plete.



room. See Figure & or furnace clearance plate for
minimum clearances to combustible materials.

SECTION 6 - ALLOWING FOR CLEARANCES

NARNING: Do not Install furnace on Its back, doing so 2
could cause a fire, resulting in damage, injury or death.

Hortzontal Installation

Horizontal position is approved for installation on
wood flooring. Typical horizontal furnace installations
are an alcove, garage, attic, or crawl space. See
Figure & or furnace clearance plate for minimum
clearances to combustible materials.

WARNING: Furnace installation must meet all minimum
clearances from combustibie materlal specified in this manual

and all applicable codes, Failure to provide required clearance
between furnace and combustible materials could cause a fire,
resulting in damage, injury or death.

a. Attic Installation.
WARNINGQG: This furnace is A.G.A. design certified for
direct installation on wood flooring for upflow and horlzontal
positions.

Line contact is permissible for furnaces installed
in horizontal pesitions. The intersection of fur-
nace top and sides forms a line. This line may
be in contact with combustible material. How-
ever, maintain a §” clearance to vent connection
unless Type B1 vent is used. See Figure 7.

- Do not Install furnace on carpeting, tile or other com-
bustible material.

« Do not Install furnace in a closet in horizontal pesition.

+ Do net install furnace on wood tiocring without special

LINE CONTACT OMLY PERMISSABLE BETWEEN
base in downfiow position.

LINES FORMED BY THE INTERSECTION OF
THE TOP AND TWQ SIDES OF THE FURNACE

JACKET AND BUILDING JOISTS, 4
STUDS OR FRAMING.

Doing any of the above could cause a fire resulting I dam-
age, injury, or death.

To establish clearances from combustible material, locate clear-
ance label on inside of front door. See Figure 6.

1. Upflow installation.
Uptlow position is approved for installation on wood

flooring. Typical upflow furnace installations are an
alcove, attic, basement, close!, garage or utility

SERIMENT TRAP

MINIMUM INCHES CLEARANCE TO COMBUSTIBLE MATERIAL iN ALCOVE OR : -

CLOSET. [ * UNLESS

LUPFLOW POSITION SHEET METAL TYPE B1 VENT
ToP SIDES BACK FRONT VENT IN FRONT OF FURNACE IS USED

| 1+ [ 0 T B8 16 WHEN USING SINGLE WALL |

[+ 1T o6 T @ 1 7 171 wHeN USING B1 il

* FOR CASING WIDTHS 17 INCHES OR LARGER 0 CLEARANCE MaAY
BE USED. 18 INCH FRONT CLEARANCE REQUIRED FOR ALCOVE. FOR
INSTALLATION ON COMBUSTIBLE FLOORING.

lei{-NIHUM INCHES CLEARARCE TO COMBUSTIBLE MATERIAL IN ALCOVE OR
OSET.

DOWNFLOW POSITION

ToP SIDES BACK __ FRONT VENT
[T 1™ T © [ 6 I6 WHEN USING SINGLE WALL ]
[T 1T o T o 1 72 11 WHEN USING Bl —

* FOR CASING WIDTHS 17 INCHES OR LARGER O CLEARANCE MAY
BE USED. 18 INCH FRONT CLEARANCE REQUIRED FOR ALCOVE. FOR
INSTALLATION ON COMBUSTIBLE FLOORING ONLY WHEN INSTALLED ON
SPECIAL BASE PART NO. 4024400,

MINIMUM INCHES CLEARANCE TO COMBUSTIBLE MATERIAL IN ALCOVE.

TOP SIDES* _ BACK _ FRONT VENT

[T T %« T 0 T 18 & WHEN USING SINGLE WALL:l
LT T 2% T "0 1T 18 |1 WHEN USING B1

* CLEARANCE SHOWN IS FOR AIR [NLET AND AIR OUTLET 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 QF TOP AND TWO SIDES OF
FURNACE JACKET AND BUILDING JOISTS, STUDS OR FRAMING.

ALL POSITIONS REQUIRE 30 INCHES FRONT CLEARANCE FOR SERVICE.
402850

MINIMUM CLEARANCES
FROM COMBUSTIBLE MATERIALS
FIGURE 6

TYPICAL ATTIC INSTALLATION
FIGURE 7

When using single wall vent pipe in herizontal
installations, horizontal furnaces with 14.50"
high casings must be raised 1" to have 6" clear-
ance to combustible material. See Figure 7.

Install a platform under furnace that extends a
minimum 30" in front of furnace. This provides a
work area and keeps insulating materials away
from combustion air openings. Secure platform
to joists.

WARNINGQ: When a furnace is installed

In an attic or cther insulated space, keep all
insulating materials at least 12" away from
furnace and all burner combustion air open-
ings. Fallure 10 do so could cause nausea,
asphyxiation or fire, resulting in damage, In-
Jury, or death.



b. Crawl space installation.

Furnace can be hung from floor joists or in-
stalled on suitable blocks or pad. Pad or blocks
should provide enough hsight to reduce poten-
tial for water damage. See Section 7.

3. Downflow Installation.
You must convert furnace from as-shipped configu-
ration for downflow furnace instaliation. See Section
5.
Downflow position is approved for instaliation on
non-combustible flooring. Typical downflow furnace
COMBUSTIBLE COMBUSTIBLE
FLOOR BASE FLOOR BASE
INSULATION FURNACE INSULATION
SIDE DOWN (OR COIL. CASING SIDE DOWN
WHEN USED) !

: E

SHEET METAL
/ PLENUM \

BACK OF FURNACE

r 7/8"
CUT FLOOR /
OPENING
19 1/16" / 3
28 3/4" ///
PR
FURNACE WIDTH
A B
13" 14 1/2"
16" 17 1/2"
19" 20 1/2"
22" 23 1/2"

DOWNFLOW FLOOR OPENING
FIGURE &

installations are an alcove, attic, closet, bagsement,
garage, or utility room. See Figure 6 or furnace
clearance plate for minimum clearances to combus-
tible materials.

Furnace installation on combustible flooring is per-
mitted with combustible floor base available from
manufacturer. Read installation instructions pack-
aged with combustible floor base to correctly install.
See Figure 8,

FURNACE, PLENUM, AND BASE INSTALLED ON A

COMBUSTIBLE FLOOR
FIGURE 9

See Figure 9 for installation diagram on combustible
floor.

Service Clearance,
Allow minimum front clearance of 30 inches for ser-

vice. See Figure 6 or inside of front door for mini-
mum service clearance.



SECTION 7 - SUSPENDING FURNACE

“ome installations will require that furnace be suspended from
afters or floor joists,

A common way to do this using threaded rods is shown in Figure
10. Consider this means when people may walk underneath fur-
nace. Figure 11 shows another common suspension means using
pipe strap. Other means that provide adequate 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
coil drain.

0 X 1-1/2
a:oo SCREW
(2) REQD.
PER BRACKET
\ 1/4° ROD
1/4" HEX NUT
WASHER
{4) REQ'D.
ROD
1
IRON B
A1=1/27 MAX N B 1" MAX, N
NOTE: FROM EDGE OF FROM EDGE OF
1* CLEARANGCE MINIUM AR OUTLET END AR HLET END
BETWEEN TOP OF FURNACE TO CENTER OF TO CENTER OF
AND COMBUSTIBLE MATERIAL 1/4" ROD 1/4" ROD
FIGURE 10
NOTE:

1" CLEARANCE MINIMUM
BETWEEN TOP OF FURNACE
AND COMBUSTIBLE MATERIAL,

#10 X 1-1/ = I I I
WOOD SCREWS
{2) REC'D. PER

STRAP I I I
j SAME DIMENSIONS
AS B"
3/4 X 035 MIN, N
PIPE STRAP 5/8 SAME DIMENSIONS
o k£
AS °A
1 ’
- " :

#10 X 3/8
SHEET METAL SCREWS
(2) REQ'D. PER STRAP

FIGURE 11

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

SECTION 8 - PROVIDING FOR COMBUSTION AND
VENTILATION AIR

Before you begin installing furnace, plan to provide enough com-
bustion and ventilation air following:

+  Cument National Fuel Gas Code ANS! Z223.1/NFPA 54,
Section 5;

+ Local Code authorities. Refer 1o 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 provided
within structure must equal all requirements of gas appliances in
the building, plus any air quantities removed by range hoods, ex-
haust 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 bleaches, adhesives, cleaning solutions, de-
torgents, solvents, cat litter, spray can propeilants and most refrig-
erants.

WARNINQ: Furnace an¢ any other fuel-burning appil-
ances must have encugh fresh air for proper combustion and

ventilatlon. Lack of adequate combustion and ventiiation alr
could cause nausea or asphyxiation, resuiting in Injury or
death.

WARNINGQ: During construction, do not use alr from In-
side structure for combustion and ventilatlon. Vapors from
some construction adhesives and materials can become cor-
rosive in the presence of a flame. This couid cause failure of
heat exchanger or vent system, resulting in damage, Injury or
death.

WARNINGQ: combustion and ventilation alr that contalns
chlorine, fluorine, bromine and lodine could cause corrosion
In heat exchanger or vent system, resulting in damage, Injury
or death.

WARNINGQ: Whan installing a furnace in an attic or other
insulated space, keep furnace free and clear of all insulating
materiais. Make sure ail insulation Is at least 12" away from
burner combustion alr openings and well away from openings
Into furnace space that supply air for combustion and ventlia-
tion. Failure to do this could causs nausea, asphyxiation or
fire, resulting In damage, injury or death.

WARNINGQ: when installing furnace In an alcovs, sttic,
basement, closet, garage, or utility room do not store items In

front of furnace or in front of clossl or uillity door which
would block combustion afr openings to furnace. Failure to do
thls could cause nausea, asphyxiation or fire, resulting In
damage, Injury or death.

DO NOT install furnace where any combustion or ventilation air
openings will aliow outside air to blow directly against furnace.

WARNINQ: Drafts blowing directly against furnace
could cause Improper combustion which could cause heat ex-

changer fallure or fire, resulting in damage, injury or death.



Sufficient air MUST be provided to insure there will not be a nega-
tive 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 considering
volume of furnace installation space. Use these instructions and
current National Fuel Gas Code ANSI Z223.1/NFPA 54 to deter-
mine whether furnace is in an unconfined or confined space.

A,

Determining if your space Is confined or uncenfined.

Two factors determine whether a furnace installation 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 volume in cubic
feet.

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

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

Space Volume
—_—— = Ratio
Total input/1,000

It ratio is less than 50, installation space is a confined
space. |t ratio is 50 or greater, installation space is an
unconfined space.

instaliing furnace in confined space.

WARNING: You must provide permanent air open-
Ings to a confined furnace instaliation space from another

area as described below. Fallure to do so could result in
inadequate combustion and ventilation air. These could
cause nausea, asphyxiation or fire, resulting in damage,
Injury or death. "

1. Combustion and ventilation air openings.

a. Al combustion and ventilation air from inside the
structure.

1. The lurnace space must be provided with two
permanent openings to an additional room(s) of
sutficient volume so that the combined volume
of all spaces meet the criteria above for an
unconfined space.

The total input of all gas appliances within the
combines space must be considered in making
this determination. See Figure 12.

2. Each opening must have minimum free area of
one square inch per 1,000 Btuh per hour of the
total combined input rating of all gas appliances
within the confined furnace space, but not less
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CHIMNEY OR GAS VENT

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

r

=

J

FURNAGE —* WATER

OPENINGS

HEATER

]

EQUIPMENT LOCATED IN CONFINED SPACES; ALL AIR
FROM INSIDE THE BUILDING

FIGURE 12

than 100 square inches. One opening must be
within 12 inches of the top and another opening
within 12 inches of the bottom of the furnace
space. See Figure 12.

For example;

Total Input Free Area Per Cpening
Biuh {square inches) A
40,000-100,000 100
120,000 120
140,000 140

3. U building is of unusually tight construction, pro-
vide a permanent opening directly communicat-
ing 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 hallway or
space next to furnace that communicates with
furnace spaces, all air for combustion must
come from outdoors.

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 (aftic or
crawl spaces) that freely access the outdoors.
These combustion and ventilation openings will
give fresh air free access to furnace space for
combustion and ventilation. You must also pro-
vide air sufficient for all other gas appliances
within furnace space.

Ducts must freely access outdoors or spaces"‘
{attic or crawl spaces) which freely access the
outdoors. Well ventilated attics or crawl spaces
usually satisfy this requirement.



2. Locate one combustion and ventilation air open-
ing within 12" of top ot furnace space. Lecate
another within 12* of bottom of furnace space.

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

4. lf combustion air ducts will run vertically, ducts
and each opening must have a minimum free
area of one square inch per 4,000 Btuh totaf
combined input rating, You must aliow for all
gas appliances within the furnace space. See
Figure 14.

For example:

Required Suggested

Total Input Free Area per Opening Round Pipe

Htuh (square Inches) (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

CHIMNEY OR GAS VENT

VENTILATION LOUVERS
(EACH END OF ATTIC)
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THRQUGH VENTILATED ATTIC.

FIGURE 14

CHIMNEY Oft GAS VENT

VENTILATION LOUVERS
(EACH END OF ATTIC)

NOTE: THE INLET AND QUTLET
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RATING OF ALL EQUIPMENT IN THE
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FIGURE 13
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CHIMNEY OR GAS VERT
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FIGURE 1§

5. If combustion air ducts will run horizontally,
ducts and each opening must have a minimum
free area of one square inch per 2,000 Btuh
total combined input rating. You must allow for
all gas appliances within the furnace space. See
Figure 15,




For example:

Required Suggested

Total Input ‘Frea Area per Opening Round Pipe

Btuh (square Inches) {inches dia.)
40,000 20.0 6
60,000 30.0 7
80,000 40.0 8
100,000 50.0 8
120,000 0.0 9
140,000 70.0 10

8. 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 con-
nect. The minimum dimension of rectangular air
ducts shall not be less than 3 inches.

2. Louvers, grilles, and screens.

Sometimes, louvers, grilles, or screens cover combustion
and ventilation air openings. If so, you must provide
larger openings than those calculated above. This is nec-
essary because louvers, grilles and screens block and
reduce an opening's free area.

Louver, grille and screen manufacturars supply tachnical
data on their products, which usually includes the “free
area.” Sizing the openings with louvers, grille or screen
in place will pravide minimum free area to furnace space
as calculated above. Do not use screen smaller than 1/4"
mesh. If you do not know free area, assume that wood
louvers have 20 to 25% free area. Assume metal louvers
and grilles have 60 to 75% free area. Refer to current
National Fuel Gas Code ANSI 2223.1/NFPA 54.

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

a. Calculate free area required.

Because combustion and ventilation air ducts
run horizontaily, allow 2,000 Btuh.

Furnace Input
Btuh
= Free Area Required
2,000 Btuh
per square inch

100,000
= 50 square inches
2,000

Each opening must have a free area of 50
square inches.

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

Examplo: If you will use wood louvers to covi
combustion and ventilation air openings and you
do not know free area of wood louvers, use 20%
as suggested in ANSI Z223.1/NFPA 54.

100 x Free area
from a} above) overall area of
- = openings with wood
Louver free area louvers installed
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
inchas. This is when wood louvers covar open-
ings for a 100,000 Btuh input furnace and com-
bustion and ventilation air ducts run horizon-
tally.

c. Calculate minimum rectangular duct size
needed.

If you choose a rectangular duct with the min’
mum allowed dimension of 3", the other duchmr
dimension must be at least 16-2/3", This is cal-
culated by dividing the 50 square inches of free
area by 3", which equals 16-2/3",

WARNINQ: You must fix combustion and ventlla-
tion air louvers and grilles in open position or Interlock
them with furnace operation. Furnace operation with lou-
vers or grilles closed couid cause Inadequate combustion
ar ventliation alr, resulting in Injury or death.

C. Installing furnace in unconfined space,

Refer to current National Fuel Gas Code ANSI 2223.1/NFPA 54
for more information. This code does not require that you make
special provisions for combustion and ventilation when furnace is
in an unconfined space. However, it is always prudent to arrange
for combustion and ventilation air as if installation space is con-
fined space.

In the past, infiltration through loose censtruction provided enough
air for combustion and ventilation when furhace was in an
unconfined space. Current construction methods may now prevent
infiltration of air into unconfined space. These current methods
include increased insulation, vapor barriers, tight fitting doors and
windows and weather-stripping.

D. Alliowing for exhaust fan operation.

1. When furnace is in a ventilated attic, crawl space, res

dence garage, or outside the heated space, exhaust tan W |

drafts can adversely affect its operation, These drafts can
come from kitchens, bathrooms, clothes dryers or any-
where within the heated space.



WARNINQ: Exhaust fans that blow against fur-
nace could couss heat exchanger fallure or fire, re-
sulting 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 increase combustion and
vantilation air requirements. This is because exhaust fans
raduce the amount of combustion and ventilation air
available to the furnace. A tireplace also reduces amaunt
of combustion and ventilation air. You must allow for
these reductions.

WARNINQ: You must sllow for reduction of alr
svaliable for combustion and ventliation by exhaust
fans and fireplaces. Fallure 1o do so could result In
Inadequate combustion and ventllation air. This couid
cause nauses, asphyxiation, or fire, resulting in dam-
age, injury or death.

3. Exhaust fan air may contain compounds of chlorine, fluo-
rine, bromine and iodine. If used for combustion, this con-
taminated air will adversely affect furnace operation

WARNING: if used tor combustion and ventiia-
tion, contaminated exhaust fan air could cause heat
exchanger or vent system fallure resuliting In dam-
age, injury or death.

SECTION 9 - PROVIDING FOR PROPER VENTING

Vent furnace using these instructions and Venting Addendum.
Also, meet requirements of local utilities and other local code au-
thorities. You must connact furnace to a vent or factory-built chim-
ney or a suitably sized, constructed and lined masonry chimney.
Vent or factory-build chimney must meet a recognized standard.
Chimney lining method and material must comply with local re-
quirements, Use corrosion-resistant material meeting nationally
recognized standards for vent construction.

Seiect venting materials and clearances appropriate for the maxi-
mum vent gas temperature shown on furnace rating plate.

WARNINQ: nadequate vent or chimney could sllow
combustion products to collect in structure, resulting in In-
jury or death.

WARNINQ@: Vent this furnace separately from any sppii-
ance designed to burn solld fuel, particularly wood-burning or
coal burning appliances. impropet venting could aliow com-
bustion products to collsct In structure, resulting 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 CAT-
EGORY 1 furnaces.

The furnaces covered in this manual are also design-certified
as CATEGORY 3 for venting, only when they are installed
with manufacturer specified vent system components and in-
stallation practices.
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CATEGORY 3 gas appliances rely on the heat content of com-
bustien products gnd mechanical or other means to vent. You
may not common vent CATEGORY 3 gas appliances.

B. Types of vent systems.
These definitions will help you understand the terms we use.

1. “Vent" and “chimney” refer to open passageways. These
passageways convey vent gases from vent connectors o
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 "dedicated" vents or chimneys. When they
serve multiple gas appliances, they are called “*comman”
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 coliar to vent or chimney. Vent con-
nectors may have verticat and horizontal runs.

3. A “"venling system” is a continuous open passage-way
from the draft inducer collar to the outside. Venting sys-
tems usually have vent connector(s) and a vent or chim-
ney. Venting systems commonly serve a single furnace
or a single furnace and a water heater. Other multiple-
appliance venting systems are lass common.

C. Design considerations
1. General considerations.

Avoid oversizing furnace for your application. Select a
furnace model with a rated heating output close to the
calculated heating load. This extends the firing period,
decreasing the potential for condensate formation in the
vent.

a. Too small a vent cannot carry all combustion prod-
ucts outdoors. Too large a vent will not vent com-
bustion products rapidly enough to aveid potential
for condensation. Refer to Venting Addendum for
correct size vent.

b. Vent height must be a minimum of five feet for CAT-
EGORY 1 vent systems. Minimize vent connector
horizontal runs to the extent possible for best perfor-
mance.

¢. The designer rust consider the building's orienta-
tion, answering these questions. Will the vent termi-
nate outside the building where its operation could
be adversely affected by winds? Could any adjacent
buifdings adversely affect vent operation? Alfowing
for these factors can reduce the possibility of
downdraft conditions.

d. If your local experience indicates possible conden-
sation problems, provide for draining and disposal of
venting system condensate.

2. Vent sizing.
a. Sometimes the horizontal distance from the furnace

to the vent or chimney is already given; this is known
as the horizontal vent connecter run. The vent or



chimney height is aiso usuvally given as is the Btuh
input of the gas appliances served by the vent.

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

b. See Venting Addendum for single appliance venting
and multiple appliance {common) venting. For multi-
stoty installations, refer to current National Fuel Gas
Code ANSI Z223.1/NFPA 54.

¢. Minimum vent connector diameter from furnace to
vent or chimney is same as draft inducer collar.

Vent connector.

a.  Vent connectors must be made of noncombustible,
corrosion resistant material capabie of withstanding
vent gas temperatures. They must be thick enough
to withstand physical damage and be accessible for
inspection, cleaning and repiacement.

b. Use Type B1 vent connectors in or through attics,
crawl spaces, or other cold areas. Install thimbles
that meet local codes when vent connectors pass
through walls or partitions of combustible material.

¢. Keep vent connectors as short as possible by locat-
ing furnace as close as practical to vent or chimney.
Avoid unnecessary turns or bends which create re-
sistance to flow of vent gases.

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

d. You may increase vent connector diameter to over-
come installation limitations and obtain connector
capacity equal to furnace input. Make this increase
as close as possible to draft inducer coliar, allowing
for necessary adapters and fittings. Do not increase
vent size more than two sizes larger than flue box
collar.

e. |t you join two or more vent connectors before they
enter the vertical vent or chimney. use caution. See
Venting Addendum.

f. Do not connect this furnace to any portion of a vent
system which operates under positive pressure.
Positive pressure would result with CATEGORY 3
and 4 appliances connected to the vent.

g. Do not connect vent connector to a chimney flue
serving a fireplace unless you permanently seal fire-
place flue opening.

Vartical vent or chimnsay.
a. Vents and chimneys usually extend vertically with

offsets not exceeding 45-degrees. Consider vent
pipe runs more than 45-degrees as horizontal runs.
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Include their length in the total horizontal run.

b. Designer and installer must provide an appropriately
sized common vent for all appliances connecled !
it. See Venting Addendum.

¢. Connect this CATEGORY 1 furnace only to vent sys-
tems with other CATEGORY 1 appliances

WARNINGQ: Do not connect this Category 1
furnace 1o a vent system used by Category 3 and
4 appliances. Do not connect it tc vents with me-
chanical draft systems operating at posltive pres-
sure. Improper ventling could ailow combustion
preducts to collect in structure during use, re-
sulting in damage, injury or death.

Chimney

Furnace is suitable for venting into a properly sized and
lined masonry chimney. Consult National Fuel Gas Code
ANS| Z2223.1/NFPA 54 for construction details. If chimney
is oversized, liner is inadequate or evidence of conden-
sate exists, consider using chimney as a pathway for suit-
ably sized Type B1 vent liner. See Figure 16.

VENT CAP
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RTY 108 OR EQUAL RATED FOR
400'F CONTINUOUS USE.

FIGURE 16

WARNINGQ: Support Type Bt vent liner in ma-
sonry chimney. Maintain at least a 1" clearance on all
sides to reduce possibliity of condensais in vent.
Condensaie may cause veni 1o deterlorate allowing
combustion products to collect in structure, which
could result In injury or death. See Figure 17.

WARNING: Vent liner must not block opening
where other appllances’ vent connectiors sntar chim-
ney. Blocked openings could cause combustion prod-
ucts to collect In structure, resulting In damage, In-
jury or death.

WARNINQ: Do not use unlined masonry chim-
neys. These increase risk of condensate formation,
which may cause chimney to deterlorate, aillowin;

combustion products to collect in structure, resultingwr |

In damage, Injury cr death.

NOTE: For more information on proper chimney inspec-
tion and relining proceduras,‘Gas Research Institute

-




FIGURE 17

(GRI) has a topical report entitled *Masonry Chimney In-
spection and Relining™. Obtain copies through American
Gas Association (A.G.A.) at 1-800-841-8400.

Vent termination.

a.

Terminate all vertical vents with a listed vent cap or
roof assembly unless local codes require otherwise.
See vent cap or root assembly manufacturer's in-
structions. Locate vent termination (vent cap or roof

FIGURE 18

assembly) in an area without positive wind pressures
or eddy currents. Eddy currents occur when air
swirls over roof peaks. They can cause down-drafts
and adversely affect vent operation. See Figure 18.

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

Vent systems must end at least five feat above the
highest gas appliance connection. Vent pipe must
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B—1 VENT 1 IN. MIN,

TERMINATICN MORE THAN 10 FT. FROM RIDGE

TERMINATION MORE THAN 10 FEET FROM RIUGE
FIGURE 19

10 FT.
OR LESS

B—1 VENT 1 IN. MIN.

TERMINATION 1C FT. OR LESS FROM RIDGE

TERMINATION TEN FEET OR LESS FROM RIDGE
FIGURE 20

extend at least three feet above the point where it
passes through the roof. Vent termination must be at
least two feet higher than any portion of building
within ten foel horizontal and vent termination must
be at least twa feet higher than roof peaks within ten
fest horizontal. See Figures 19 and 20. Some vent
cap manufacturers offer vent caps that allow reduced
clearances. Consult their instructions.

WARNINGQ: Failure 10 properly terminate

vent chimney systems could allow combustion
products to collect in structure, resulting in in-
Jury or death.



c. Terminate venting system at least three feet above
any forced-air building inlet within ten feet. Consider
doors, windows and gravity air building inlets. Locate
vent termination at least four feet below, four horizon-
tal feet from or one foot above any of these openings.

D. Installaiion.
1. Vent connectors,

Attach vent connector at draft inducer collar. Make sure
flue gasket is in place providing a seal. Use 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 Bt vent
pipe with seif-locking connections or high temperature
plastic pipe.

WAHN|NG: Unsecured vent pipe connections
may loosen. This can allow combustion products to

collect In structure, resulting in Injury or death.

Install vent connectors without any dips or sags. Slope
them upward from furnace at least 1/4" per foot. To pre-
vent sagging, at each joint support vent connectors and
horizontal portions using hinges, straps or equivaient.
Seal all connections where vent connectors enter chim-
ney. See Figure 16,

To avaid blockage, attach vent connector to a masonry
chimney above the extreme bottom. For inspection ease,
use thimble or slip joint to make vent connactor removal
easy. Firmly attach connector. Insert all vent connectors
into, but not beyond, inside 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 flashing, jack or thimble. It must terminate above
reof surface.

E. Existing vent considerations.

Masonry chimneys previously used for venting solid fuel or oil
burning equipment must be lined with suitable liner.

t. Inspection of vents (chimneys).

a. Make sure existing vent or chimney is proper size
and construction for appliances that will use it. The
best way 1o do this is to size as if it wete a new
installation. Compare the existing vent to your calcu-
lations and make the necessary corrections.

b. Examine vent or chimney cleanouts to 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 condensate or
deterioration in vent or chimney. Either of these
means an inadequate vent.

1%

If 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 National Fuei
Gas Code ANSI Z223.1/NFPA 54. Rebuild a chim
ney to meet national standards. -

WARNINQ: An Inadequate vent or chimney
could allow combustion products to collect in

structure, resulting In Injury or death.

Sometimes you will replace a common vented appli-
ance. Make sure common vent size is correct for all
appliances connected to it. If you remove a furnace
from a common vent without replacing it, the vent
will likely be too large for remaining appliances. See
Venting Addendum.

The following steps shall be followed with each ap-
pliance remaining connected to common venting sys-
tem placed in operation, while other appliances re-
maining connected to ¢common venting system are
not in operation.

1. Seal any unused openings in common venting
system.

2. Visually inspect venting system for proper size
and horizontal pitch and determine there is no
bleckage or restriction, leakage, corrosion and
ather deficiencies which could cause an unsafe
condition.

3. Insofar as is practical, close all building doors
and windows and all doors between space in e
which appliances remaining connecied to com-
mon venting systems are located and other
spaces of building. Turn on clothes dryers and
any appliances not connected to common vent-
ing system. Turn on any exhaust fans, such as
range hoods and bathroom exhausts so they will
operate at maximum speed. Do not operate a
summer exhaust fan. Close fireplace dampers.

4. Follow Operating Instructions. Place appliance
being inspected in operation. Adjust thermostat
so appliance will operate continuously.

5. After it has been determined that each appli-
ance 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 previcus conditions of use.

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

NOTE: Follow currant National Fuel Gas Code
ANSI Z223.1/NFPA 54 to correct improper com-
mon vent operation. Any common vent resizing
must approach minimum size determined by us-
ing Venting Addendum.



SECTION 10 - TOOLS NEEDED FOR INSTALLATION

19. “U* Tube Water (Bas pressure
Manometer with 0.1" measurement
resolution 0" to 15"
fEM TOOL DESCRIPTION USED FOR W.C. range
A.  HAND TOOLS 20.  Slopa gauge with Duct work static pressure
0.01" pressure
1. Carton Knite Furnace removal from carton measurement taps
and tubing, 0 to 1"
2. 1/4" nut driver Junction box and Control W.C. range
Modute
21. 2 thermometers Temperatute rise measured
3. 5/16" nut driver Casing and blower with 1-degree through furnace
Fahrenheit resolution,
4, 3/8" nut driver Blower and motor mounts 50 degrees F to 175
degrees F range
5. 1/4" x 8" straight- Wire terminals and manifold
blade screwdriver pressure adjustment 23, Stop waich Gas input meter timing
6.  #2x 8" Phillips Pilot removal 23,  Torque wrench Proper screw installation
screwdriver (100 inch-pounds)
7. 7/16" open end or Main burner orifices
tubing wrench
SECTION 11- INSTALLING GAS PIPING
8. 2-8" to 14" pipe Gas pipe installation
wrenches Equipment needed: Save time by getting these tools before you
start: ltem number(s) 8, 12, 13 and 14 listed in Section 10.
8. 4* adjustable Blowar wheel set screw
wrench tightening A. Preparation
10. 8" Channel-lock Strain reliefs Gas piping must meet requirements of current National Fuel
pliers Gas Code ANSI Z223.1/NFPA 54 and local codes. Size of
pipe running to furnace depends on.
11. 3/16" Allen Inlet and outlet pressure tap
wrench plug removal from gas control » Length of pipe;
»  Number of fittings;
12. /64" Allen Honeyweli gas inlet fitting « Spacific gravity of gas;
wranch « Input requirements (Btuh) of all gas-fired appliances
attached to same main supply line.
B. SUPPLIES Refer to current Nalional Fuel Gas Code ANSI 2223.1/NFPA
54 for correct gas pipe sizing information.
13. Pipe thread sealant Gas pipe and controls
suitable for use with Plan furnace gas supply piping so it will not interfere with
propane {LP) gas removal of burner assembly, front door or blower door for
servicing.
14. Bottle of soap Gas leak checking
solution Always use a pipe thread sealant which is resistant to pro-
pane (LP) gas solvent action. Sparingly apply sealant to all
16.  2-1/8" pipe, manual Gas control inlet and joints on male threads only, starting two threads back from
shutoff valves pressure checking end.
C. TEST INSTRUMENTS B. Installation.
16, Volt meter with 50 Electrical check of controls 1. Install A.G.A. listed manual shut-off valve in gas supply
and 150 volt ranges and power supply line immediately upstream of furnace. Install 178" NPT
plugged tapping accessible for test gauge connection.
17. Clamp around Amp draw of motors and Omit separate, plugged tapping if lacal area accepts
ammeter with 10 amp  control check plugged tapping in gas control inlet.
and higher ranges
2. After in-line manual shut-off valve, install a drip ieg (sedi-
18. 10-turn coil of wire Room tharmostat hoat ment trap) at gas supply line inlet connaction to furnaca.

to fit on ammeter

anticipator setting

17

A convenient way to do this when you have reduced bot-
tom ciearance, is 10 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 complete drip leg.



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

Install gas pipe to inlet side of furnace gas control.

WARNINGQ@Q: Do not thread gas pipe 100 far. Do-
Ing s¢ may cause gas control to spit or crack which
could cause a gas leak or distortion or malfunction of
gas control. These could cause a fire or explosion
resulting in damage, injury or death,

Isolate gas control from gas supply line pressure during
leak check. Gas supply line test pressure determines how
you isclate gas control.

WARNINGQ: At gas supply line, test pressure
eqgual to or less than 14 Inches W.C. (1/2 PSI), isolate

gus conirol from gas supply line by turning furnace
gas control knob clockwise -> to off position. Unex-
pected surges could damage gas contrel causing gas
1o leak, resulting In fire or explosion,

WARN|NG: When test pressure is above 14
Inches W.C. (1/2 PSI}, completely disconnect gas con-

trol from gas supply line. Fallure to Isolate gas con-
trol from test pressure could damage It, causing gas
o leak, resulting in fire or explosion.

Use a commercial soap sclution made to detoct leaks
and check all gas piping connections. Bubbles indicate
gas leakage. Seal all leaks before proceeding.

WARNINGQ: Never use an open flame to check
for gas leaks. f a leak does exist, a fire or explosion

could occur, resulting in damage, Injury or death.

C. Furnace Gas Entry Plping.

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" diameter hole and a 1-5/8" knockout in right
side of casing.

¢.  Two 1-5/8" diameter knockouts in left side of casing.
Changing Gas Control Infet.

You may want to change direction of gas inlet elbow on
pas contrel. Gas control is shipped for right side gas en-
try. |f you need top entry, remove the fitting. If you need
left side gas entry, rotate the fitting 180 degrees. See
Figure 21.

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

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

18

FIGURE 21

c. Use a commercial soap solution made to detect
leaks and check all gas piping connections. Bubbler
indicate gas leakage. Seal all leaks before proceed g

ing.

WARNING: Never use an open flame to

check for gas leaks. If a leak does exist, a fire or
explosion could occur, resulting In damage, in-
Jjury or death.

3. Allowing for Electronic Air Cleaners.

Some large electronic air cleaners will interfere with in-
coming gas line. Install air cleaner on opposite furnace
side from gas entry of route gas pipe over top of air
cleaner through one of alternate knockouts.

SECTION 12 - INSTALLING ELECTRICAL WIRING

Equipment Needed: Save time by getting these tools before you
start: ltem number(s) 2 listed in Section 10.

Seloct a location for room thermosiat that is away from supply and
return air registers, on draft-free interior wall, and not near lights,
telavision, direct sunlight, or other heat sources. Install thermostat
following field wiring diagram in Section 13. Use electrical wiring
that meets current National Electrical Code ANSI/NFPA 70 and
local codes. Use Type T (63 degrees C rise) wire or equivalent.
See Section 30 for code information.

WARNING: provide furnace with its own separate electiggy
cal clrcult, means of circuit protection and electrical discon-
nact switch. Follow current Natlonal Electrical Code ANSI/
NFPA 70 and state and local codes. Fallure to provide these



shut-off means could causas slsctrical shock or fire, resulting
in damage, injury or death.

1stall proper electrical grounding by attaching grounding source
to green wire conductor in furnace junction box. Follow current
National Electrical Code ANSI/NFPA 70 and local codes.

WARNINGQ: Furnace must have proper eiectrical ground.
Fallure to provide a proper slectrical ground could cause slec-
tricai shock or fire, resulting in damage, Injury or death.

SECTION 13 - FOLLOWING FIELD WIRING DIAGRAM
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L——} Power
) SUPPLY
HEATING COCLING — P SUPPUED
THERMOSTAT MODEL

FIELD WIRING DIAGRAM
FIGURE 22

NOTE: When replacing original wire, use same type, color, or
equivalent wire. Remember to renumbaer wire ends.

SECTION 14 - ADJUSTING ROOM THERMOSTAT
HEAT ANTICIPATOR

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

ire system using field wiring diagram in Section 13.

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

*  The system contains controls other than those speci-
fied on wiring diagram;

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

« The system has longer than a 30-foot distance be-
tween thermostat and furnace.

Follow these steps to exactly set heat anticipator:

1.

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

Use ammeter capabie of reading exact amperage in 0-10
amp range. if it is adjustable, set on 0-10 scale.

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

Make sure 115-volt power to furnace is on. Connect ends
of wire on ammeter across terminals “R" and *"W* of ther-
mostat sub-base. Follow Figure 23.

Thermostat Sub-Base Terminals

YO Ten {10) Turns
24 Ga. Wire

RO

Amprobe A~

FIGURE 23

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

Example:

Meter reading - S amps
Divide by 10 turns - 10
Heat anticipator setting - 9 amps

Set room thermostat's heat anticipator to this amp set-
ting. Follow instructions provided with thermostat.

Approximate heat anticlpator setting.

Find heat anticipator under room thermostat cover. Set heat

anticipator at 0.4 amps. Follow instructions provided with ther-
mostat.
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SECTION 15 - SEQUENCE OF OPERATION

See Figure 24 for furnace wiring diagram.

A,

.d’

Heating.

Thermostat calis for heal. Control Module verifies that burner
limits, primary limit and pressure switch are in normally closed
(N.C.) position. Draft inducer refay is energized. Draft inducer
motar starts and pressure switch closes, energizing the gas
control. Gas control provides power to igniter and pilot valve
to light pilot. After proving pilot flame, the main valve opens
and Control Medule is signated. Control Module energizes
main blower in 30 seconds.

After thermostat is satisfied, gas control is de-energized. After
a b second post-purge, draft inducer de-energizes and returns
pressure swiltch to normally closed (N.C.) position. Main
blower remains energized up to 180 seconds.

NOTE: This furnace may lock-out if the main blower fails.
During lock-out the Control Module's diagnostic light signal
will be 4 flashes. The furnace’s Control Module can be reset
by eycling 115 volt power to the furnace.

Cooling.

Thermostat calls for cooling. Condensing unit contactor closes
energizing condensing unit. Control Module energizes main
blower on cooling speed after § seconds.

After thermostat is satisfied, condensing unit contactor is de-
energized. Main blower remains energized for 60 seconds.

Constant Fan.

Thermostat calls for constant fan (“R" connected to *G"). Con-
trol Module energizes main blower on heating speed.

Electronic Air Cleaner.

Control Module "EAC" terminal is energized with 115 VAC
(0.5 amp. max.) when the main blower is energized.

Humidifier.

Control Module *HUM" terminal is energized with 115 VAC (1
amp. max.} when the draft inducer is energized.

CAUTION: 24 VAC accessories which draw power
from the furnace’s transformer should not be instatled on
this furnace. Addition of such accessories may cause im-
proper furnace operation and limit tranaformer life,

Burner Limit Clreuit Cpen.

if the hurner limit circuit opens then the burners turn off, the
draft inducer and the main blower turn on, there will be no 24
volt power on the "R” terminal, and diagnostic light signal will
be 1 flash.

Primary Limit Circult Open.

If the primary limit circuit opens then the burners turn off, the
draft inducer turns off, the main blower turns on, there will be
no 24 volt power on the “R” terminal, and the diagnostic light
signal will be 2 flashes.

21

SECTION 16 — INSTALLING DUCT WORK

CAUTION: Install ah duct work to meet current stan-
dards:

«  ASHRAE/NFPA 90, Standard for Installation of Warm
Ailr Heating and Alr Systems;

+«  State and local codes.
Fallure to foliow these standards couid reduce air flow or In-
crease air leakage, resulting In reduced system performance

or furnace damage.

Propetly size duct work based on heat loss and heat gain calcula-
tions. Doing so assures:

+  Good heating and cocling installations;
. Patentially fewer callbacks;
»  Delivery of raquired circulating air.

Faor all furnaces, design duct systems for minimum and maximum

“external static pressures detailed in Figure 25. See Section 25 on

measuring duct work static pressure.

NOTE: When furnace is installed in an upflow position, air delivery
above 1800 CFM requires 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. Hori-
zontal instalfations use end return or end and top return.

EXTERNAL STATIC PRESSURE
{Inchas of Water Column)

*INPUT MINIMUM MAXIMUM
(BTUHR)
40,000 0.10 0.50
60,000 0.12 0.50
80,000 0.12 0.50
100,000 0.15 0.50
120,000 0.20 0.50
140,000 0.20 0.50

*Input is on furnace rating plate on blower door
FIGURE 25

A. Supply alr duct wark,

NOTE: Supply air duct (plenum) connection must be at least
the same size as the furnace supply air opening. Attach to
furnace duct flanges.

it you install furnace in horizontal position with an air condi-
tioner, design a minimum 18" long transition that allows free
air flow through furnace and cooling coil. Make sure fumace
temperature rise is within range noted on furnace rating plate.
Also, consult air conditioner's duct work installation instrue-
tions.

Seal supply air duct work to furnace casing, walls, ceilings or
floors it passes through. End duct work cutside furnace spaca.



B. HRsturn air duct work.

1. in upflow position, return air duct must be a minimum
depth of 23-31/32". See Figure 26.

CASING
WIDTH

/\ /- 14,50
13 1/18 17.50

15 1515/
- 19 118
S T 2050,

> 23.50
Sy

FIGURE 26

NOTE: In upflow position, if bottom return air is not used,
you must attach a solid bottom closure panel to bottom re-
turn air opening. Bottom closure panel is available from
manutfacturer as tollows:

BTUH/HR* MOTOR* BOTTOM CLOSURE
INPUT H.P. PART NUMBER
40,000 1/4
40,000 1/3 4045900
60,000 1/4
60,000 173
60,000 172 4045901
80,000 1/4 4045900
80,000 1/3
80,000 1/2 4045901
80,000 3/4 4045902
100,000 1/3 4045901
100,000 1/2
100,000 3/4
120,000 1/2 4045902
120,000 4
140,000 3/4 4045903
140,000 3/4

*See furnace rating plate on blower door.

WARNINGQ: Faiture to Install bottom closure panel
cotld allow combustion products to enter circulating alir

stream, resulting in injury or death.

2. In downflow position, return air duct must be a minimum
19-7/8" inside depth. See Figure 27.
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Whaen furnace is installerd so that supply air ducts carry air io
areas outside the space containing the furnace, return air
must also be handled by a duct(s) sealed to furnace casing
and terminating outside the space containing furnace.

Avoid vent system reverse pressure by running return air duct
wark outside turnace space. Seal return air duct work ta fur-
nace casing, walls, ceilings or floors it passes through. End
duct work cutside furnace space.

WARNINQ: Fallure tc seal return air duct work
could allow combustion products to enter clrculating alr
stream through alr stream Jeaks, resulting in injury or
death.

Duct dampers.
You may balance air flow with dampers installed in ea¢
branch run duct and adjust for even temperature througholwp

the heated space. For proper furnace operation, make sure:

Supply air registers and return air grilles are open;



. Rugs, carpets, drapes or furniture are clear of regis-
ters and grilles;

+  Siza and shape of supply air plenum is correct;
. Number of supply air ducts is correct;

. You consider your own experience and soek assis-
tance if needed.

Common duct work.

If furnace will share common duct work with a separate cool-
ing unit, install furnace parallel to or upstream of coeling unit.
This avoids condensation in heating element, Do not install
cooling coil in return air duct work.

With parallel flow, dampers or other means must prevent
chifled air from entering furnace. If dampers or other means
are not in full heat or cool position, furnace or cooling unit
must not operate.

SECTION 17 - SELECTING AND INSTALLING
FILTER CABINETS

CAUTION: You must install air filters 1o keep these
components clean: blower motor, blower wheel and alr condi-
tioning coll, if there is one. Dirty squipment may reduce sys-
tem elficlency or cause srratic control performance, resulting
in damage to blower motor or heat exchanger and air condi-
tioner {if installed).

Do not install air filters Inside furnace casing.

There are no air filters shipped with this furnace. Obtain and in-
stall correct size filters and proper filter frames. Air velocity must

DISPOSABLE AIR CLEANABLE AIR
*GAS INPUT *MOTOR FILTERS FILTERS
BTW/HR H.P. {FIELD SUPPLIED) (FIELD SUPPLIED)
(Two required) {One required)
SIZE SIZE
40,000 1/4 14 X 25 X1 14 X258 X1
40,000 13 14 X 25 X1 14 X 25 X1
60,000 114 14 X 25 X1 14X25X1
60,000 /3 14 X 25 X1 14 X 25 X1
60,000 1/2 16 X256 X1 16 X25 X1
80,000 1/4 14 % 25 X1 14 X 25 X1
80,000 iR 14 X 25 X1 14 X 25 X1
80,000 12 16 X 256 X1 16X 25 X1
80,000 3/4 20 X 25 X1 20 X 25 X1
100,000 113 16 X 25 X1 16 X 25 X1
100,000 142 16X25 X1 16 X 25 X 1
100,000 3/4 20X 25 X1 20 X 25 X1
120,000 1/2 20X25 X1 20X25 X1
120,000 3/4 20 X 25 X1 20X25 X1
140,000 34 20X 25 X1 20X 25 X1
140,000 3i4 20X 25 X1 20X 25 X1

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

FIGURE 28
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FIGURE 29

not exceed 300-feet per minute through low velocity disposable
filters.

Air velocity must not exceed 650-feet per minute through high
velocity cleanable filters. Too small a filter could cause excess
static pressure, adversely affecting furnace and cooling system
operation.

Follow minimum sizing and guantity recommendations in Figure
28, as well as the air filter manufacturer's.

To inspect, replace or clean air filters, foliow Users' Information
Manual instructions.

1. Upflow Positions.

Upflow position uses a bottom filter cabinet, side filter cabinet
or return air filter grille {field supplied).

Manufacturer available bottom and side filter cabinets provide
correct filter spacing to assure designed airflow. Field fabri-
cated filter cabinets should allow 1" spacing between filter
and furnace.



For upflow side return, use a 16 x 25 filter. See Fig-
ure 30.

2. For upflow air delivery above 1600 CFM use the fol-
lowing combinations of return air gpenings:

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

Use appropriate filter cabinets with combinations
listed above.

b. See figures 31 and 32 for floor cut out and filter size of
bottom filter cabinet available from manufacturer.

NOTE: Bottom and side filter cabinets available from
manufacturer have a 1 inch space between furnace cas-
ing and filter for increased filter area. Placing filter {field-
supplied) directly against furnace bottom or side will de-
crease airflow and adversely affect furnace operation. Al-
low 1 inch clearance from turnace filter (tield-supplied) to
furnace.

2. Horlzonial Position.

Horizontal position should use an appropriately sized and in-
stalled return air filter grille or duct work air filter.
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Bottom Return Filter Sizes
GAS INPPUT 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 X 25
60,000 173 14 X 25
60,000 172 16 X 25
80,000 174 14 X 25
80,000 1/3 14 X 25
80,000 172 16 X 25
80,000 3/4 20 X 25
100,000 173 16 X 25
100,600 172 18 X 25
100,000 3/4 20 X 28
120,000 1/2 20 X 25
120,000 34 20X 25
140,000 a/4 20X25 W
140,000 3/4 20 X 25

*See furnace rating plate located on blower door,

FIGURE 32



3. Downfiow position.
Downflow position furnaces use (2} 16 x 20 filters.
For downflow position, install filter support in return air ple-

num or use return air filter grille. Downflow filter support and
filter kit is available from manufacturer.

SECTION 18 - CHECKS BEFORE STARTING
FURNACE

Before starting furnace for the first time, be sure you can answer
“Yes" to each of these questions:

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

2. |s furnace level? See Section 4.

3. Have you cleared away all loose construction and insulation
materials 7 See Section 6.

4. Is furnace installed witih proper clearances to combustiible
materials 7 See Section 6.

§. It furnace is in ctaw!} space, is it sufficiently elevated above
the ground? See section 6.

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

7. Does venl system meet current National Fuel Gas Code
ANSI Z223.1/NFPA 54 and local codes? See Section 9.

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

9. Did you completely check gas pipe 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 anticipator set
correctly? See Section 14,

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

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

15. Are proper filter frames or filter supports installed? See Sec-
tion 17.

16. On furnace instaliations above a 2000-foot elevation, is fur-
nace derated propery? See Section 23.

SECTION 19 - CHECKING INLET GAS PRESSURE
AND PILOT ADJUSTMENT

Equipment neaded: Save time by getting these tools before you
start; ltem number(s) 11, 14, 15, 19 and 23 listed in Section 10.
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WARNINQ: You must have correct gas supply line and
pilot gas pressures. Correct pressures give proper pllot Igni-

tion and burner operation. Use a “U” tube watar manometer to
measure actual gas pressure. Fallure to accurately adjust
pressure couid cause & fire or explosion resulting In damage,
infury or death.

A. Gas supply line pressure.

1.

Turn oft gas at manual shut-off valve in gas supply line
just ahead of furnace.

Remove inlet pressure plug from gas control.

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

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

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

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.

8. With furnace operating, read gas supply line prassure on
manameter,

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

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

9. If gas supply line pressure is not within these limits, call
gas supplier.

10. Turn off all gas appliances attached to gas supply line.

Pllot flame adjustment.

NOTE: Piiot flame adjustment was checked at the factary and
should not require adjustment. However; pilot adjustment is
possible if necessary.

Before adjusting pilot flame, confirm that gas supply 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. Start furnace following Operating lnstructions on front
door.

3. Pilot flame should cover 1/2" of tip of flame sensor as
shown in Figure 34.

PROPER
FLAME
ADJUSTMENT

FIGURE 34

4. |f you need to adjust pilot flame, remove pilot adjustment
cover screw on gas control. Save cover screw for rein-
stallation. Turn inner adjustment screw clockwise -> 1o
decrease pilot flame; counter-clockwise <- to increase pi-
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lot flame. Install cover screw and tighten to torque of 5
inch-pounds to prevent gas leakage.

5. Shut off furnace.

6. If 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.

7. Check pilot adjustment cover screw and gas control inlet
pressure tap plug for gas leaks. Use a commercial soap
solution made for leak detection.

WARNINQ: Never use an open flame to check
for gas leaks. A gas leak could cause a fire or explo-
sion, resulting in damage, injury or death.

SECTION 20 - ADJUSTING MANIFOLD PRESSURE

Equipment Needed: Save time by getting these tools before you
start: [tem number(s) 11, 14, 15, and 19 listed in Section 10.

WARNING: correct manlfold pressure Is necessary for
proper ignition and burner operation. Use a “U™ tube water
manometer 10 measure actual gas pressures. Fallure to accu-
rately adjust pressure could cause heat exchanger faliure, as-
phyxiation, fira or explosion, resulting in damagse, Injury or
death.

A.

Normal manifold pressures (gas control cutiet pressures).

Gas Supply Normal
Natural gas 3.5inches W.C.
Propane {LP) gas 0.0 inches W.C.

CAUTION: Many installers set Propane (LP) mani-
fold pressure at 11.0 inches W.C. Do not do this. it could
cause heat exchanger fallure or nuisance callbacks.

Check gas supply pressure first, following instructions in Sec-
tion 19A.

Connect a “U” tube water manometer to measure manifold
pressure:

1. Turn off gas at manual shut-off valve located in gas sup-
ply 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 all gas appliances attached to gas supply line.
6. Open manual shut-off valve in gas supply line just ahead
of furnace. Start furnace following Oparating Instructions

on front door.

7. Open 1/8" pipe manual shut-off valve leading to manom-
eler.

-r

-
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8. Read manifold pressure on manometer.

9. Make small changes in manifold pressure within allow-
able range (3.2 inches W.C. to 3.8 inches W.C. for nat-
ural gas, 9.7 inches W.C. to 10.3 inches W.C. for pro-
pane) by turning gas contro! regulator adjusting screw
clockwise -> to increase pressure; furn counter-clockwise
<- to decrease pressure. Make major changes in flow
rate by changing main burner orifice size. See Section
23.

10. Shut off furnace. Turn off gas at manual shut-off valve in

gas supply line just ahead of furnace, Install outlat pres-

sure tap plug in gas control. Turn on gas.

11. Check regulator adjustment cover screw and gas control

plug for gas leaks. Use a commercial soap solution made

for leak detection.

WARNINQG: Never use an open flame to check
for gas leaks. A gas leak could cause a fire or explo-
sion resulting in damage, injury or death.

SECTION 21 - CHECKING GAS INPUT

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

WARNING: Natural gas heating value {BTU/cu.ft.) can
vary significantly. Therefore, It is the Installers’ responsibliity
1o see that BTU Input does not exceed the rating of the fur-
nace. Fallure to do so could cause heat exchanger fallure,
asphyxiation, fire or explosion, resulting in damage, injury or
death.

Undertiring could cause inadequate heat, excessive condensation
or ignition problems. Overfiting could cause sooting, flame im-
pingement or overheating of heat exchanger.

A. Natural Gas.

NOTE: For operation above 2,000 feet elevation, follow instruc-
tions in Section 23,

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

1. Make sure gas piping is large enough for all appliances
connected to it to operate at once without lowering main
line pressure. Failure to do so ¢ould cause lighting or
burning problems on any of the appliances.

2. Make sure gas control inlet pressure does not exceed
10.5 inches W.C. Use method in Section 19A to check
gas supply line pressure.

3. Make sure all other gas appliances are off. You may
leave pilots on. Start furnace following Operating Instruc-
tions on front door or in Users' Information Manual.

4. As furnace warms up, watch gas supply line (gas control
inlgt) pressure using “U” tube water manometer installed
in gas control inlet pressure tap. Natural gas supply line
pressure must still not exceed 10.5 inches W.C.
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5. After verifying correct gas control inlet pressure, close
shut-off valve in gas control inlet pressure tap. Move ma-
nometer connection to gas control outlet pressure tap.
See Section 20. Open shut-off valve in outlet pressure
tap. Lot furnace warm up for 6 minutes.

6. Manifold pressure should be 3.5 inches W.C. Adjust by
removing regulator cover screw on gas control. Save
cover screw for reinstallation. Turn inner adjustment
scrow counter-clockwise <- 1o decrease manifold pres-
sure; turn clockwise -> to increase manifold pressure.
Set correct manifold pressure. install cover screw and
tighten to torque of 5 inch-pounds to prevent gas leak-
age.

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

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

a. |f diai is one-half cubic foot per revolution, measure
time for four revolutions.

b. f dial is one-cubic foot per revolution, measure for
two revojutions.

c. If dial is two-cubic feet per revolution, measure for
one revoiution.

d. After determining the number of seconds for two cu-
bic foet of gas to flow through meter, divide this time
by two. This gives average time for one cubic foot of
gas 1o flow through meter.

Example:

If it took 58 seconds for two-cubic feet to flow, it would
take 29 seconds for one-cubic foot to flow,

9. a. Use this formula to calculate gas input:
Gas BTU/CU.FT. x 3,600
seconds per hour
Gas Input = = Btuh
Seconds for one cubic foot of gas
Exampie:

Assume it took 29 seconds for one cubic foot of gas to
flow and heating vaiie of 1,000 BTU/CU.FT,

1,000 x 3,600
Gas Input = —_— = 124,138 Btuh
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If you left no other pilots on, this is the furnace gas input.

b. If you left water heater, dryer or range pilots on,
allow for them in calculating correct furnace gas in-
put. A quick way is 1o allow 1,000 Btuh for a water
heater. Allow 500 Btuh for dryer and 500 Biuh for
each range burner pilot,

Exampie:



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

Water heater piiot 1,000 Btuh
Dryer pilot 500 Btuh
4 range burner pilots 2,000 Btuh
1 range oven pilot 5§00 Btuh

4,000 Biuh

Subtracting 4,000 Btuh from 124,138 Btuh measured
above equals 120,138 Btuh. This would be the cor-
rect furnace gas input after allowing for piiots left on.

10. Manifold pressure may be adjusted within the range of
3.2 inches W.C. to 3.8 inches W.C. to get rated input. If
you cannot get rated input with manifold pressure within
the allowable range, you will need to change orifices.
Sese Section 23.

11. Turn off gas. Remove 1/8"-pipe manual shut-off valves

you used. Install 1/8"-pipe plugs in gas control inlet and

outlet pressure taps. Tighten to torque of 50 inch-pounds.

Turn on gas. Check both pipe plugs for gas leaks. Use a

commercial soap solution made for leak detection.

WAHNlNG: Never use an open flame to check
for gas leaks. A gas leak could cause a fire or explo-
slon, resulting in damage, Injury or death.

Propane (LP) Gas.

WARNING: Propane {LP) gas Installations do not
have gas meters to double check Input rate. Measure
manifold pressure adjustment with an accurate “U” tube
water manometer. Fallure to accuratsly adjust pressure
could cause heat exchanger fallure, asphyxiation, fire or
exploslon, resulting in damage, Injury or death.

NOTE: For operation at elevations above 2,000 feet, follow
instructions in Section 23.

Make sure you have correct pilot orifice and main burner ori-
fices. Be sure that gas piping is large enocugh for all appli-
ances connected to it to operate at once without lowering the
main line pressure. Failure to do so could cause lighting or
burning problems on any of the appliances.

Gas control inlet pressure must be between 11 inches and 13
inches for propane (LP) gas. See Section 19A 1o check gas
supply line pressure.

Turn off all other gas appliances. Pilots may be left on. Start
furnace foillowing Operating Instructions on front door or in
Users' Information Manual.

As furnace warms up, waltch gas supply line (gas control inlet
pressure) using “U" tube water manometer in gas control inlet
pressure tap. See Section 19A. Supply line pressure must still
be between 11 inches and 13 inches W.C. for propane (LP)
gas.

After verifying corract gas control inlet pressure, close shut-
off valve in gas control inlet pressure tap. Move manometer 1o
gas control outlet pressure tap. See Section 20. Open shut-off
valve in gas control outlet pressure tap. Let furnace warm up
for 6 minutes.
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6. Manifold pressure should be 10.0 inches W.C. +/- 0.3 inches
W.C. Adjust by removing regulalor cover screw on gas con-
trol. Save cover screw for reinstallation. Turn inner adjust-
ment screw counter-clockwise <- to decrease manifold pres-
surg; turn clockwise -> to increase manifold pressure. Set
correct manifold pressure. Install cover screw and tighten to
torque of 5 inch-pounds to prevent gas leakage,

CAUTION: Many installers set propane {LP) mani-
fold prossure at 11.0 inches W.C. Do not do this, it could
cause heat exchanger fallure or nuisance callbacks.

WARNING: Propane (LP) gas Installations do not
have gas meters tc double check Input rate. You must
measure manifold pressure adjustment with an accurate
“U” tube water manometer. Failure to accurately adjust
pressure could cause heat exchanger fallure, asphyxia-
tion, fire or explosion, resulting in damage, Injury or
death.

7. Turn oft 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. Check both pipe plugs for gas leaks. Use a commercial
soap solution made for leak detection.

WARNING : Never use an open flame te check for
pas leaks. A gas leak could cause a fire or explosion re-
sulting in damage, Injury or death.

SECTION 22 — ORIFICE SIZE

See Figure 35 for initial gas orifice sizes as shipped from factory.
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 propet gas input rate. See Section 23.

tnitial Orifice Size

Input* Natural Gas Propane
BTL/HR Orifice Size* Orifice Size*
All size units 2.15mm 1.30mm
Caiifornia NOX units 2.10mm See Note Below

*See furnace rating plate located on blower door.

Note: NOX screens must be removed when converting to Propane (LP)
gas. See Figure 37 for correct Propane (LP) orifico size.

BURNER FLAME HOLDER
— DO NOT REMOVE

VENTUR| PLATE ~] 7

NOx SCREENS MUST BE
REMOVED FROM EACH TUBE
FOR CALIFORNIA L.P. GAS

MODELS.

FIGURE 35

-



SECTION 23 — DERATING FOR HIGH ALTITUDES

To accomplish altitude derate, a natural gas orifice kit con-
taining the natural gas oritices shown in Figure 36 is available
through your supplier. A similar propane (LP) gas orifice kit is

A. Instalter responsibility. .
available. Individual orifices are also available in a convenient
For operation at elevations above 2,000 feet tha density of air is lot size. Use anly these orifices to assure proper performance.
reduced, therefore, the furnace should be derated at the rate of
four percent (4%) for aach 1,000 feet above sea level. It is the C. Changing otifices.
installers rasponsibility to see that the input is adjusted propetly.
WARNINQ: Before changing orifices, turn off elec-
If the gas supplier has not already derated the gas BTU value, trical power and gas. Fallure 1o do so could result in elec-
derating must be achieved by reducing the size of the main burner trical shock or gas leak, resulting in damage, injury or
orifices. See Table 36 and 37 for proper sizing. Contact gas death.
supplier for more information.
Adjusiment of the manifold pressure to a lower pressure reading 1. Setroom thermosiat to jts lowest or off setting.
than what is specified in Section 20, Manifold Pressure Adjust-
ment of this manual is considered to be an improper derate 2. Turn off electricity at electrica! disconnect switch next to
procedure. With a lower densily of air and a lower manifold furnace.
pressure at the burner corifice, the orifice will not aspirate the
proper amount of primary air into the burner. [nsufficient primary 3, Turn off manual shut-off valve in gas supply line just
air can cause incomplete combustion, yellow tipping and quite ahead of furnace.
possibly ¢arbon build-up.
4. Tum gas control knob clockwise -» to OFF position.
B. New orlfice size.
See orifice size charts to determine new orifice size.
NATURAL GAS - ORIFICE SIZE CHART
Elevation
Gas Up 2001 3001 4001 5001 6001** 7001 8001** 8001
Heat* to to to to to to to to to
Value 2000 3000 4000 5000 6000 7000 8000 9000 10000
BTUH/CU.FT. Feel Feet Feet Feot Feet Feet Feot Feet Feot
800-849 3 2.20mm | 2.20mm | 2.15mm | 2.10mm | 2.05mm
850-899 215mm | 2.10mm | 2.10mm B
900-949 2.10mm | 2.05mm | 2.05mm
950-999
1000-1049
1050-1099
1100-1149
1160-1199

FIGURE 36
*At standard conditions: 30.0¢ inches Mercury, 60°F, Saturated.
**Above 6000 feet, a separate high altitude kit must be used.
NOTE: Shaded orifices above are available separately.

PROPANE (LP) GAS - ORIFICE SIZE CHART
Elevation
Up 2001 3001 4001 5001 6001"" 7001°" 8001°° 9001
Input BTU/HR to to to to to to to to to

2000 3000 4000 5000 6000 7000 8000 9000 10000

Feet Feet Feet Feet Feet Feeot Feet Feet Foet
' 40,000-140,000 1.30mm 1.25mm 1.25mm 1.20mm 1.20mm 1.20mm 1.15mm 1.15mm 1.10mm

FIGURE 37

NOTE: All orifices above are included in propane (LP) gas orifice Kit.
*Above 6000 feet, a separate high altitude kit must be used.
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5. Starting with burner farthest from gas control, remove
burner screws and burners. Burners overlap. Burner far-
thest from gas control is on top. See Figure 38.

REMOVE
SCREWS

FIGURE 38

6, Remove original gas orifices.

7. Hand thread new orifices intc manifold. Do not cross-
thread; then tighten to tarque of 50 inch-pounds.

8. Replace burners in reverse order from instructions in
Step 5.

9. Check burner carryover alignment. They should touch but
not overlap adjacent burner. Replace screws.

10. Turn gas control knob counter-clockwise <- to ON posi-
tion.

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

12. Setroom thermostat to its highest setting.

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

14. Check for gas leaks using commercial soap solution
made for leak detection.

WARNINQG: Never use an open flame te check
for gas leaks. A gas leak could cause a fire or explo-

slon resulting in damage, Injury or death.

15. Check gas input following Section 21,

SECTION 24 — ADJUSTING BLOWER SPEED

CAUTION: Hesting speed tap should not be reduced be-
low initlal factory setting. Reducing speed tap setling may
result In Inadequate air circulation, and could cause exces-
slve sir temperature rise through furnace. This could cause
high-temperaturs limit switch to cycle burners on and off. This
could reduce furnace efficiency and shorten iife of heat ex-
changer and blower motar.
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All models have four motor speed designalions.

Motor speed designations are:

#1. High Speed (HI) Black wire
#2. Medium High Speed (MH) Blue wire
#3. Medium Low Speed (ML) Yellow wire
#4. Low Speed (LO) Red wire

Determine initial heating and cooling speeds in system design
stage. See Product Data Sheet for airflow data. Depending on
tests performed in Sections 25 and 26, you may need to
change blower motor speed.

Turn off electricity at efectrical disconnect switch located next
to furnace.

WARNING: Failure to turn off electrical power 1o fure
nace befora changing blower motor speed could cause

electrical shock resulting In damage, Injury or death.

To change cooling speed, mave the desired motor lead 1o the
terminal marked ‘COOL' on the Control Module. See Figure
39. Initial factory setting for cooling is high speed (black wire}.

To change the heating speed, move the desired motor lead to
the terminal marked ‘HEAT' on the Control Module. See Fig-
ure 39. Initial factory setting for heating is listed in Figure 40.
Heating speed should not be reduced below initial factory set-
ting.

HEM BUSHING\

@\

MAIN BLOWER
MOTOR WIRES

UNUSED MOTOR
LEADS \
¢

FIGURE 39

Connect the two unused motor {eads to the terminals marked
UNUSED MOTOR LEADS' on the Control Module. See Figure
39.

WARNING: Fallure 1o properly terminats unused mo-
tor leads could cause electrical shock resulting In dam-
age, injury or death.

Turn on the electricity at electrical disconnect switch located
next 1o furnace.

-



FIGURE 40

SECTION 25 — MEASURING DUCT WORK STATIC
PRESSURE

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

CAUTION: High duct work static pressure may causs
low airflow resulting In poor heating performance and reduced
heat exchanger life. Low airflow may also cause poor cooling
performance.

A. Preparing to measure duct work siatic pressure.

1. Open supply air registers and return air grillas, Make sure
the registers and grilles are free of obstruction from rugs,
carpets, drapes or furniture.

2. Set balancing dampers in supply duct system.
3. Check duct woark for obstructions or leaks.

4, Make sure filters are clean and in place. See Section 17
for filter information.

5. Make sure that blower speed taps are set for proper heat-
ing and cooling. For heating operation, initial speed tap
should be set in accordance with Figure 40. For cooling
operation, initial speed tap should be set in accordance
with Figure 41. Refer to Section 24 for adjusting blower
speed.

a. Healing.
1. Measure duct work static pressure with circulat-

ing air blower on heating speed. Follow instruc-
tions below.

Alr Temperature Rise Range Air Conditioning Operatlon Speed Tap Settings
and Heating Operstion Speed Taps with 0.5" W.C. Ductwork Static Pressure
“*BTU/HR / Motor | Alr Temperature | Heating Operation *BTU/HR Motor Alr Conditioning Tonnage
Input H.P. | Rise Range (°F) *Speed Tap/ Input H.P. 1.5 2 2.5 3| 35 |41|5
Wire Color 40,000 ! 1/4 MH | HI — - - - | =
40,000 / 1/4 50-80 LO/RED 40,000 /13 - ML] MH [HI - - | -
40,000 / 1/3 30-60 LO/RED 60,000 / 17/4] MH [HI - - - - -
60,000 / 1/4 45-75 ML/YEL 60,000 ! 1/3 - ML MH HI - -1 -
80,000 / 1/3 45-75 LO/RED 60,000 / 1/2 — - — MLY MH [HI| -
60,000 / 1/2 35-65 LO/RED 80,000 { 1/4 HI al] - - - - |-
80,000 / 1/4 50-80 MH/BLUE 80,000 /173 LO |MLP HU |HI — o
80,000 / 1/3 40-70 MH/BLUE 80,000 /172 - - - MLl MH [HI-
80,000 / 1/2 50-80 LO/RED 80,000 { 3/4 — — - - ML |MH{ HI
80,000 / 3/4 40-70 LO/RED 100,000 {173 LO |ML Hi HI - -1 -
100,000 / 1/3 55-85 MH/BLUE 100,000 /12 - LO| MH |MHl HI o
100,000 / 1/2 50-80 ML/YEL 100,000 / 3/4 - - - LO[ MH {MH]| HI
100,000 / 3/4 40-70 ML/YEL 120,000 /1/2 - — LO [ML HI HI | —
120,000 7 1/2 45-75 MH/BLUE 120,000 / 34 — - - LO| ML HI | HI
120,000 / 3/4 45-75 MH/BLUE 140,000 / 3/4 - —| LO ML HI [HI|-
140,000 / 3/4 45-75 MH/BLUE 140,000 / 3/4 - - - [LO| ML jHIHI
140,000 / 3/4 50-80 MH/BLUE
* See furnace rating plate for BTU/HR input and mo-
* These are initial Factory Settings. tor H.P.
** See Furnace Rating Plate for BTU/HR input and
Motor H.P. This table only gives initial speed tap settings for in-

stallations with duct work static pressure of 0.5" W.C,
figuring 400 CFM per ton of air conditioning. Duct
work with higher than 0.5 W.C. static pressure will
cause reduced airflow and these speed tap settings
will not be correct. To detarmine correct speed tap
settings al duct work static pressures above 0.5"
W.C., see Product Data Sheaet.

FIGURE 41

2. Measure air temperature rise with circulating air
blower on heating speed. See Section 26.

b. Air Conditioning.

Measure duct work slatic pressure with circulating
air blower on air conditioning speed. Follow instruc-
tions below.

B. Measuring duct work static pressure,

1. Place slope gauge near furnace where level and adjust
scale to read 0.00 inches W.C.

2. Insert one static pressure tap into supply air transition
duct between furnace and cooling ceil or in the supply air
plenum for heating only systems. Insert other static pres-
sure tap in return air plenum. See Figure 42.

3. Connect pressure tap attached to supply air transition
duct (warm air supply plenum) to positive pressure side
of slope gauge (bottom of scale). See Figure 42.

4. Connect pressure tqp attached to return air plenum to
negative pressure side of sfope gauge (top of scale). See
Figure 42.
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FIGURE 42
5. Start blower,

a. Heating speed blower can be run by jumping
terninals “R" and "G" on 24 volt terminal block lo-
cated on the Control Module,

b. Cooling speed blower can be run by jumping termi-
nals "R" and “Y" on 24 volt terminal block located on
the Control Module.

NOTE: On cooling speed, there wili be a 6 second
on-delay before the blower will start and a 60 sec-
ond off-delay before the blower will stop.

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

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

Duct work = Measured -~ 0.0Binches W.C.
Static Pressure Pressure

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

8. Remove jumper wire from 24 volt terminal strip. Remove

pressure taps and seal holes in duct work, Failure 1o seal
holes could result in reduced system performance.

SECTION 26 - MEASURING AIR TEMPERATURE RISE

Equipment Needed: Save time by getting these tools before you
start; ltem number(s) 21 listed in Section 10.
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A. Preparing to measure air temperature rise.

Follow Steps 1 through 5 in Section 25A of this manual.

B. Maeasuring air tempaerature rise,

Air temperature rise (warm air supply temperature minus cold
air return temperature} must be within allowable air tempera-
ture rise range specified on furnace rating plate and in Figure

40.

Figure 40 shows heating operation speed tap. Furnace is set
on this speed tap when shipped from factory.

1.

Place thermometer in supply air plenum approximately 2
feet from furnace. Locate thermometer tip in center of
plenum to insure proper temperature measurement.

Place thermometer in return air duct approximately 2 feet
from furnace. Locate thermometer tip in center of duct to
insure proper temperature measurement.

Set room thermostat on highest temperature setting. Op-
erate furnace & minutes. Record supply air and return air
lemperatures.

Calculate air temperature rise by subtracting return air
temperature from supply air temperature.

a. If air temperature rise is below maximum tempera-
ture rise, heating system has sufficient airflow.

b. If air temperature rise is above maximum tempera-

ture rise specified in Figure 40, gas input may be too™=—

high. Check gas input following the instructions in
Saction 21.

c. If air temperature rise is still above maximum tem-
perature rise specified, more heating air flow is
needed. Change blower heating speed to a higher
setting. Follow instructions in Section 24 to adjust
blower speed.

CAUTION: operating furnace above maxi-
mum air temperature rise may cause poor heat-
Ing performance and decreased heat exchanger
life.

Heating speed tap should not normally be reduced below
initial factory setting. Some duct system configurations
and supply register locations may result in “cold blow.”
Setting heating speed tap to next lower speed may re-
solve this issue.

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

If air temperature rise is still above that specified on fur-
nace rating plate and in Figure 40, check duct work de-
sign with a qualified heating engineer. it may be neces
sary to resize the duct work. Recheck air temperatur.o
rise after revising duct system.

Set room thermostat to desired setting.

-



10. Remove thermometers and seai duct work holes. Failure
to seal holes could result in reduced system performance.

SECTION 27 — CHECKING CONTROLS

Equipment Needed: Save time by getting these tools before you
start; item number(s} 3 and 18 listed in Section 10.

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

Follow these steps:

1. Turn off electricity at electical disconnect switch next to
furnace.

2. Turn gas control knob clockwise - to OFF position.

3. Connect a “U” tube water manometer to gas control outlet
{manifold) pressure tap.
4. Setroom thermostat to its highest temperature.

Turn on electricity at electrica! disconnect switch located
next to furnace,

6. Draft inducer should run and pilot igniter should glow but
pilot burner should not light. Manifold pressure should
remain at zero.

Turmn off electricity at electrical disconnect switch located
next to furnace. Turn gas contro! knob counter-clockwise
<- to ON position.

Turn on elactricity at electrical disconnect switch located
next to furnace. Draft inducer should run, pilot igniter
should glow, pilot burner should light and ignite main
burners. Wait 30 seconds after main burner ignition for
main blower to start.

NOTE: To purge gas lines, it may be necessary 1o wait
several minutes for the pilot burner to light.

Cycle electrical disconnect switch next to furnace on and
off. Watch at least three ignition cycles. Pilot should ig-
nite main burners smoothly.

Burner flames should look the same with circulation
blower on and off. {f not, turn gas control knob clockwise
-» to OFF position.

10.

t1. Turn off electricity at electrical disconnect switch located
next 1o furnace, Disconnect all room thermostat wires at
Controf Module terminal strip. To start blower on heating
speed, jump terminals “R" and “G", Turn on electricity at
electrical disconnect switch next to furnace.

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

13. Turn off electricity at electrical disconnact switch located
next to furnace. Remove jumper from terminal strip, ter-
minals "R" and “G". Reconnect all room thermostat wires
to original terminal strip, terminals. See Section 13.
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14. Remove *U~ tube water manometer from gas control and
teplace outlet pressure tap. Turn gas control knob
counter-clockwise <- to ON position.

15. Set room thermostat to desired setting.

SECTION 28 - BLOWER TIMINGS

1. Heating blower on-delay setting it fixed at 30 seconds
from when the main valve opens and is not adjustable.

Heating blower off-delay setting is DIP switch adjustable
to one of four times: 60,100, 140 or 180 seconds. Heat-
ing blower off-delay is factory set at 140 seconds.

It a different blower off-delay is desired:

Find two small switches located near the 24 volt ter-
minal strip en Control Module.

&.

Determine switch settings for desired heating blower
off-delay. See Figure 43.

CONTROL MODULE
BLOWER OFF-DELAY TIME SETTINGS

% %1 bk [P

1.2

60 100 140 180 [SECONDS
l DELAY
o2 BB
~ol e
i OFF € G Y W R |
FIGURE 43
¢. Set DIP switches on Control Module using a small

screw driver.

4. Cooling blower on-dalay setting is fixed at 6 seconds and
is not adjustable.
5. Cooling biower off-delay setting is fixed at 60 seconds

and is not adjustable.

SECTION 29 - MAINTAINING FURNACE IN
GOOD WORKING ORDER

WARNING: Foltow these procedures before Inspecting
furnace. .

»  Turn room thermostat to Its lowest or off seiting.
+  Turn off manual gas shut-off valve.

«  Walt at least five minutes for furnace to cool if it was
recently operating.



»  Turn off furnace electrical power; fallure to do so
could result In Injury or death.

WARNINQG: use replacement parts listed In parts list,
Failure 1o do so could cause improper furnace operation, re-

sulting In damage, Injury or death.
Perform periodic preventive maintenance once before heating sea-
son begins and once during heating season. Inspect, clean, and

repair as needed the following items;

1. All combustion and ventilation air openings into furnace
space.

2. Al burner combustion air openings.

3. All burners, pilot, collector box, draft inducer assembly
and complete vent system. Vent system must not be
loose and not have holes or cracks.

4. Al gas pipes leading to furnace.

5. Al electrical wiring and connections, including electrical
ground.

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

7. Blower housing, motor and wheel, air filters, air condi-
tioning and draft inducer motor. Blower mator and inducer
moter do not require oiling.

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

a. On downflow furnaces, remove vent pipe inside fur-
nace.

b. Disconnect rcom thermostat wires from 24 voit ter-
minal strip on Control Module.

c. Locate the five blower motor wires which feed
through the casing hem. Disconnect blower motor
wires from Control Module. See Figure 39.

NOTE: Label blower motor wires before removal
from the Control Module to insure proper replace-
ment,

d. Remove blower door.

e. Pull blower motor wires through casing hem.

f.  Remove power disconnect assembly located in the
middle of the blower deck.

g. Remove screws holding blower assembly to blower
deck.

h. Slide blower assembly out.
i. After cleaning blower assembly, re-assembie in re-
varse order making sure speed selections are in

eriginal positions,

8. Assure that the furnace is operating properly and safely.

SECTION 30 — GETTING OTHER INFORMATION
AND PUBLICATIONS

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

Nationai Fuel Gas Code ANSI 2223.1/NFPA 54

National Electrical ANSI/NFPA Code 70

Standard for the ASHRAE/NFPA 90
installation of Warm Air

Heating and Air

Conditioning Systems

Standard for Chimneys, NFPA 211

Fireplaces, Vents, and
Salid Fuel Burning
Appliances

For more information, contact these publishers:

AMERICAN NATIONAL STANDARDS
INSTITUTE

1430 Broadway

New York, NY 10018

{212) 354-3300

ANSI:

AMERICAN SOCIETY OF HEATING
REFRIGERATING AND AIR
CONDITIONING ENGINEERS, INC.
1781 Tullie Circle N.E.

Atlanta, GA 30329

(404) 636-8400

ASHRAE:

NATIONAL FIRE PROTECTION
ASSOCIATION

Batterymarch Park

Quincey, MA 02269

{617) 770-3000

NFPA:



SIDEWALL VENTING

To assure both safe and proper operation, please carefully follow the instructions in this Addendum
and the basic Installers’ information Manual, supplied with this furnace, to install this new furnace.

ATTENTION, INSTALLER! 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 1o fater furnace
purchasers or users. If any of the four documents is missing or damaged, contact your installer or
turnace manufacturer 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 to the person responsible for
application, installation 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 GAS FURNACES. THEY MUST ALSO HAVE TRAIN-
ING AND EXPERIENCE NECESSARY TO INSTALL RELATED COMFORT AIR CONDITIONING
APPLIANCES. IMPROPER INSTALLATION COULD CREATE A HAZARD, RESULTING IN DAM-
AGE, 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 informa-
tion, solutions to particular problems or clarification, contact your local distributor or the manufacturer.
See the furnace rating plate for who to contact.

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

WARNINQ: 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 otf gas and electricity. Go over
Section 6 of Users' Information Manual and Section 31 of the Installers’ Information Manual with user.
Warn user to keep insulating materials away from furnace and combustion and ventilation air open-
ings 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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VENTING WITH HIGH TEMPERATURE PLASTIC PIPE

NOTE: This Induced Draft furnace can be horizontally vented
through an outside wall without the addition of an acces-
sory power venter. Horizontally vented !nduced Draft fur-
naces must not be common vented with any other appli-
ance.

WARNING: common venting could allow products of
combustion to escape through other appliance connected to
same vent. This could result In combustion products collect-
ing In structure during use, resulting in injury or death.

Venting Materials

Use only high temperature plastic pipe for horizontal venting of
induced draft furnaces. Allowable materiais are Hart & Cooley's
“Ultravent” or Plexco's *Plexvent. Install using these instructions
and vent manufacturer's instructions.

WARNING: Do not use double wall B-vent, single wall
C-vent, PVC or any other plastic venting materials other than
those listed below. Improper venting materials could deterlo-
rate allowing combustion products to collect in structure dur-
ing use, resuliing In injury or death.

A. Horlzontal Venting

Air Space Clearances
To Combustible Material

Pipe Diameter Clearance
3! 5.'
4! 9"

*Clearances to combustible material may be reduced when
combustible material is protected as described in current Na-
ticnal Fuel Gas Code ANS| Z223.1/NFPAS4, part 6 entitled
"Installation of Specified Equipment,” subsection entitled
*Clearances for Indoor Installation.”

VENT COMPONENTS

Hart/Cooley Hart/Cooley Plexco Plexco
Item Description 3" Pips 4" Pipe 3" Pipe 4"Pipe
5 tt Plpe Length 3UPS 4UPS 901220 903851
90-Dagree Sweaep Elbow 3UESQ0 4UES90 902299 805772
45-Degraa Elbow IUE4As 4UE45 903958 805773
Toe uT 4uT 905268 903854
Debris Screen Uos 4UDS — -
Tee With Scraen —_ — 801971 806882
Condensate Scraen auppP 4UDP 906646 8903855
Coupling 3UC 4UGC 205630 205807
4" Reducer 4UR3J AUR3 $06744 905744
Sealant PDOW736RATY  pOWr3eRTv DOW?IBRTV DOWTISRTY
Draln Tee-Lateral auT 4UT 201761 803629
Draln Tee-Vartical uT 40T 901467 90317
Wall Thimbla JUWT 4UWT Note (1} MNote {2)
Roo! Flashing RUF SUF Note (3) Note {4)
Vent Support Kit 4099500 4099500 4099500°  4009500°
{1) Use 905295, 905662 or 806972 (2) Use 906979, 907084, 507094 or 907103
(3) Use 905650, 906971 or 905337 {4) Usa 907078, 806983, 907089 or 807105

“This kit s available separately from the furnace manufacturer and Is required on all
models.

NOTE: When high temperature plastic pipe is used on a

furnace converted to downflow position, be aware

that plastic pipe must be disconnected each time -
service or certain replacement parts are needed.

When replacing plastic pipe after servicing or repair, e
follow pipe joining instructions to assure a proper
seal.

NOTE: Do not insulate high temperature plastic pipe or fit-

tings.

Maintain clearances listed above to all secticns of pipe,
except at wall thimble when horizontally venting.

Tools needed for installation are: Hacksaw - 24 teath per
inch, Level, Foil Tape, Hammer and Nails, Masonry Saw,
Support Strapping and Tape Measure.

Before installing vent system, be sure you have enough
space to attain the 1/4 inch rise per foot of vent run. This
rise is necessary for proper vent operation and conden-
sate drainage.

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

Location of Vent Termination

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

b. Locate vent termination so prevailing winds will not
affact its operation. When this is not possible, con-

sider using protection from strong winds such as a “w

fence.

c. Locate vent termination following the minimum clear-
ances listed below and see Figure 1.

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

2. Atleast 4 feet below, 4 teet horizontally from or
1 foot above any door, window or gravily air
inlet to the building.

3. At least 4 feet horizontally from and not above
any public walkways, regulators, relief valves or
gas and electric meters.

4. At least 6 feet away from any inside corner
formed by two exterior walls. 10 feet is desir-
able.

5. At least 4 feet horizontally and vertically from
any soffit or under eave vent.

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

7. Atleast 10 feet from any adjacent building.

8. Atleast 4 feet from plants or shrubbery.
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FIGURE 1
6. See below for allowable vent lengths and vent pipe
sizes.
Furnace
lnput Vent Maximum
BTUH Plpe Size Lengths & Elbows
40,000 3inch 40 ft. & 4 elbows
60,000 4 inch 40 ft. & 4 elbows
80,000 4 inch 40 1t. & 4 elbows
100,000 4 inch 40 ft. & 4 elbows
120,000 4 inch 40 ft. & 4 elbows
140,000 4 inch 40 ft. & 4 elbows
NOTE: A minimum vent length of 48 inches is necessary for

furnace service access.

7. Vent Pipe Installation

a.

Cutting

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

WARNINGQ: Failure 1o cut pipe squarely

could result in pipe not sealing properiy. This
could allow combustion products to collsct in
structure during use, resulting in Injury or death.

WARNINQ: 0o not drill holes in piastic

plpe or fittings. Do not use sheet metal screws,
rivets or locking clips In pipe or fittings. Drilling,
using screws or rlvets may cause pipe or fittings
te crack, allowing combustion products to col-
lact In structure during use, resulting in Injury or
death.

NOTE: Do not cut pipe with a power saw. Cutting
pipe with a power saw may cause cracking
or shattering of pipe. Cracked or shattered
pipe may prevent a complete seal when
joining pipe.
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Joining and Sealant
Use only approved sealant, Dow-Corning 736-RTV.

WARNING: use only approved sealant, do
net use PYC cement. Fallure to seal vent system
with proper sealant and procedure couid allow
combustion products to collect in structure dur-
Ing use, resulting In injury or death.

NOTE: Be sure pipe and fitting surfaces are clean
and free of any oils, greases or dirt that
could adversely aftect the pipe seal.

1. 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.

2. Push pipe and fitting completely together in a
twisting motion to help spread sealant.

3. When pipe seats in the fitting, check that a com-
plete ring of sealant is visible. A completo ring
of sealant assures seal is gas-tight. Full joint
strength is developed after 24 hours curing time.
Tape may be used to hoid the joints until cured,
but do not completely seal the joint because
sealant will nat cure. Remove tape after sealant
cures.

NOTE: Vent system can be used before seal-
ant cures.

Vent Support Kit (4099500)

1. After the high temperature plastic pipe has been
joined and sealed with Dow 736-RTV, assemble
hose clamp and clamp supports as shown in
Figure 2.

2. Equally space the (3) clamp supports provided
under the hose clamp. DO NOT overtighten
hose clamp.

3. Using the 1/4 in. diameter holes in the {3) clamp
supports, drill (3} #29 (.136) holes in the top
plate. Holes should be drilled no closer than 5/8
of an inch from front edge of top plate 1o avoid
interference with front door.

NOTE: Do not drill through the flue box located un-
der top plate.

4. Secure clamp supports to top plate with (3)
screws provided. See Figure 2.

WARNING: Failure to use these com-

penents could cause & loose vent connec-
tlon causing nausea, asphyxiation, Injury or
death.
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SCREW
3 REQD.

HOSE CLAMP
TOP PLATE

CLAMP SUFFORT
3 REQ'D.

5/8" MINIMUM

FRONT DOOR

PLASTIC VENT SUPPORT

FIGURE 2

" DI PIPE
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e
HIGH TEMPERATURE —
DRAIN TEE

HOSE

5/8 1.0. TUBING FOR 4" VENT
3/8 +.0. TUBING FOR 3" VENT

GAS FLOW

CLAMP DRAIN PLUG

WATER SEAL

DISPOSE CF CONDENSATE
ACCORDING TO LOCAL CCDES

e. Wall

1.

FIGURE 4
Penetration

When penetrating 2 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 5.

SEAL OPENING WITH
RTV SEALANT

TERMINATION TEE

|

VENT PIPE /

HOSE
CLAMPS

5

__I 12" MIN. ABOVE
— 14" GROUND OR NORMALLY]
MINIMUM EXPECTED SNOW

1 ACCUMULATION LEVEL

HORIZONTAL INSTALLATION
THRU A NON—COMBUSTIBLE WALL

HEERERN

FIGURE 3
d. Condensate Disposal

Vent system must contain a tee with drain plug and
means of disposing of condensate. The drain tee
must be within the first 18 inches of vent run to
prevent furnace condensate and rain from draining
back into furnace. See 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 tube. See Figure 4.

WARNING: Failure to fill flexible vinyl

draln tube trap with a water seal could allow
combustion products to collect in structure dur-
Ing use, resulting in Infury or death.
NOTE: |if flexible vinyl drain tube is in an area that may
expose condensate to below freezing temperatures,
use heat tapes. Use heat tapes that will not melt
condensate tubing material.

NOTE:

FIGURE 5

When penetrating a combustible wall, you must
use a listed wall thimble. All thimbles are ad-
justable to fit variable wall thicknesses and are
listed in the vent components list.

WARNINGQG: Fallure to use a wal

thimble could cause combustibie wall mate-
rlal to ignite resulting In damage, Injury or
death.

Use Figure 6 in conjunction with instructions be-
low to properly install wall thimble.

Cut an 8 1/2 inch diameter round hole in wall.
Locate it where you can maintain the necessary
1/4 inch per foot rise in the vent system.

Hold thimble in place by applying approved
sealant to male half before assembling. Insert
thimble into walt.

After inserting thimble, secure to outside and
inside walls with nails or screws. Seal thimble



to inner and outer walls with approved sealant
material.

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

To prevent vent pipe from moving in thimble,
attach stainless steel hose clamp to both pipe
ends extending from thimble. See Figure &.

WARNING: po not overtighten hose

clamps. Overtightening may result in the
vent plpe warping or cracking which could
cause combustion products to collect in
structure during use, resulting in injury or
death.

Vent Termination Tee Installation

Use only a termination tee with debris screen
for vent termination. See following column for
aliowable termination tees.

CAUTION: Do not Jocate the vent ter-
mination cioser than 4 feet tc planis or
shrubbery as combustion products may
stunt or Kill them. Also see Sectlon B for
propes vent termination tee clearances.

CAUTION: in some Instances, exces-
sive condensate at the termination tee can
cause staining or damage 10 the outside wall.
Sealing or shielding of outside wall with a
corrosion resistant material (such as aiumi-
num sheet) may be necessary.

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

VENT COMPONENTS
Hart/Cooley  Hart/Cooley Plaxco Plexco
Itam Description 3" Pips 4" Pipe 3" Plpe 4"Fipa
Tormination Tee auT 4UT — —
Debris Screen 3uDs 4UDS — —
Tarmination Tee With — — 901971 906882

Dabris Seraeh

b. Make sure debris screens are in place.

¢. The inside of the termination tee must be a
minimum of 14 inches from outside wall.
See Figure & for a correctly completed in-
stallation.

CAUTION: Do not step on, sit or
place any weight on termination tee. If
termination tee Is dislodged, furnace
may hot 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.

B. Vertical Venting

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

WARNING: common venting could allow products
of combustion to escape through other appllance con-
necied to same veni. This could result in combustion
products collecting in structure during use, resuiting In
injury or death.

WALL THIMBLE (INNER HALF)

VENT PIPE —\

El 8 1/2

HOSE CLAMP

INSIDE. WALL

3" AND 4" THIMBLE

WALL THIMBLE (OUTER HALF)
INNER SHIELD
A.
PROTECTIVE SCREEN
HOSE CLAMP IN BOTH ENDS
14 MINMUM TERMINATION TEE
FOR 3 PIPEA = 5 3/8
OUTSIDE WALL FOR 4 PIPEA = 8 1/8

FIGURE 6
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n SIDEWALL VENTING

1. Stariing Vent System

You may use high temperature plastic pipe to verticailly
vent this induced-draft furnace. Use instructions in hori-
zontal venting section for proper air space clearances to
combustible materials, pipe sizing, allowable runs, join-
ing, cutting, condensate disposal, inducer transition, and
plastic vent transition kit. See Figures 7 and 8 for cor-
rectly started vertical vent systems.

N

\V

2. Vent Termination

Only a termination lee with debris screen is allowed for
3/8 10. TUBING vent termination. See "8. Vent Termination Tee Installa-

HOSE CLAMP " N +
tion” for proper installation.

WATER SEAL
HORIZONTAL FURNACE INSTALLATION NOTE: Tenminating vent system with other than termi-
nating tee can cause improper furnace opera-
FIGURE 7 fion. See Figure 9 for proper vertical vent
termination,
HIGH TEMPERATURE . . . .
DRAIN TEE Vent this furnace using these instructions, Installers’ in-
. . formation Manual and Part 7 of Current National Fuel
A i Gas Code ANSI Z223.1/NFPA 54. Also, mest require-
T3 COMBUSTIBLE MATERIAL ments of local utilities and other local code authorities.
5 %
58
=%
h

INFORMATION

UPFLOW OR DOWNFLOW INSTALLATION

FIGURE 8

PIPE STORM COLLAR

FLASHING

COUPLING

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

CHASE: 5" AIR SPACE REQ'D. BETWEEN
3" PIPE AND COMBUSTIBLE MATERIAL.

9" AIR SPACE REQ'D. aerwrsgq/ FIRESTOP -
4" PIPE AND COMBUSTIBLE MATERIAL.

FIGURE 9
40



