Hearing & Cosling Produce

IMPORTANT

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

After factory final assembily, this furnace has been dielectrically tested. Operation tests have
been performed on the burners, fan control and biower 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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INSTALLERS MANUAL

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! VYour furnace installer should give you the above four important documents
relating to your furnace. Keep these as long as you keap your furnace. Pass these documents on to
later furnace purchasers or Users. if any of the four documents is missing or damaged, contact your
installer or furnace manufacturer for 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
ramember to have only qualified service technicians perform these services.

WARNINGQ: individuals who instail this furnace, must have the training and expetience neces-
sary to Install gas furnaces. They must also have training and experlence necassary to Install
related comfort air conditioning appilances. impropaer Instaliation could create a hazard, result-
ing in damage, Injury or death.

While we have written these Iinstructions as accurately and thoroughly as possible, they may
not cover every system variation or contingency. Also, questions of interpretation may arise.
For more Information, solutions to particular problems or ctarification, contact your local dis-
tributor or the manufacturer. Se¢ the turnace rating plate for who to contact.

Furnace instaliation must foliow all applicabte NATIONAL, STATE and LOCAL CODES.
ALL POSITION FURNACE

UPFLOW HORIZONTAL DOWNFLOW

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

— DO NOT TRY TO LIGHT ANY APPLIANCE;

- DO NOT TOQUCH 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 swilch 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
usar understands the importance of following all safety precautions.
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SECTION 1 — PREPARING TO INSTALL FURNACE
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A. Literature.

Review this manual, Users’ Information Manual and Parts List.
In particular, see Users' Information Manual and Parts List for
location and identification of furnace components.

Atter installing fumace, give this (natallers’ |nformation Manual ou\ﬁg

Users' Information Manual, Warranty and Parts List to user.

You may have questions as you instali the furnace. If you HORIZONTAL URFLOW
need help on any of the installation instructions or other mat- LEFT SIDE DOWN

lers relating to the furmace, contact the office where you TYPE 1 TYPE 2

bough! the furnace. You may also refer lo the furnace rating
plate for a contact name.

B. Installation Positions.

PREPARING TO INSTALL FURNACE .....oocoiiirn s st s s eress s tve s s senesss st sstamnssss s ansnn s b sssmses e seeenon

MEETING CODES ... -
DETERMINING BEST FURNACE LOCAT!ON

IDENTIFYING FURNACE DIMENSIONS, SPECIFICAT!ONS AND POSITION ST PO TOPUUUBURY -
ALLOWING FOR CLEARANCES ., 7
SUSPENDING FURNACE .. .-
PROVIDING FOR COMBUSTION AND VENTILAT]ON AIR e s s r s aneranens B
PROVIDING FOR PROPER VENTING ..ottt eesercostber s mee e anesssenss bt ssen s 54 0n 6 1ot ensennnaotn 13
TOOLS NEEDED FOR INSTALLATION.......... S S SRSV I
INSTALLING GAS PIPING ...t s er st ress ses st sems e s e s 2 et s bbb nen s s e et 17
INSTALLING ELECTRICAL WIRING ... .18
FOLLOWING FIELD WIRING DlAGRAMS .19
ADJUSTING ROOM THERMOSTAT HEAT ANTIC!PATOR s e i s e vsnenees 1§
SEQUENCE OF OPERATION ...ttt s e sms e e st s b e et a0 o e e et e m e e e 21
INSTALLING DUGCT WORK ..ottt irsie st sr s st ssors abras e ems s g ev s a0 8 st 428 e ne 28 41600004 o 08 e an e bhseconshen 21
SELECTING AND INSTALLING FILTER CABINETS ...ttt e tatirar e srasssne et sngcee st aroneacs 23
CHECKING BEFORE STARTING FURNACE... .25
CHECKING INLET GAS PRESSURE AND PILOT ADJUSTMENT s s @D
ADJUSTING MANIFOLD PRESSURE ...ttt rss st as s s senssesinss s mscs st snst o st srassss et anssenssssmsos 26
CHECKING GAS INPUT Lttt sttt ot i s et e e b e s bbb st pas eem b e Ra e ems b2 e e b gt 27
ORIFICE SIZE ...ttt erciesire s isir et seesss s et ssarsms et e s 4 se b s b SR e 2 b 1 e ar s b4 B ba b0 by ems o480 ems e b s e erasb et peramcbas 28
DERATING FOR HIGH ALTITUDES ........cco ot st e cess st s e res s ase e s et s en bbb se bbb s 29
ADJUSTING BLOWER SPEED ........con oottt isr i s stas st v sras st st nrr e st st s resssas ot sssasst st snssnsbints sensnans 30
MEASURING DUCT WORK STATIC PRESSURE ...ttt s et 3
MEASURING AIR TEMPERATURE RISE ...........coivmcminiciiinin i s st eatss s s sassssessssnsssasssssie S
CHECKING CONTROLS .......ooiirieiiiisee i nrenss st st s sres s nssrssns s semes s asess s e ss et sensams bessssassatbams bt sessmas bt sassns b 33
BLOWER TIMINGS ...t e taras e ets bbbt h se s b s e aRa b SRS 1A LR S sR e L bt e AR R R RS reasap st sa b et an s 33
MAINTAINING FURNACE IN GOOD WORKING ORDER ..ot s smssninss s e ven s 39
GETTING OTHER INFORMATION AND PUBLICATIONS ..ot senmsnsiessanins s sanasnesnes 34

RIGHT SIDE DGWN

FIGURE 1

1. You may install furnace as-shipped in an upflow or

herizontal configuration in ane of three positions shown
in Figure 1.

2. You may convert furnace quickly and easily fror
as-shipped configuration. After conversion, you cara?

stall it as a downflow or horizontal furnace in one of

three positions shown in Figure 2.
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SECTION 2 — IMPORTANT SAFETY RULES

WARNINQ: Read and exactly foliow these rules. Fall-
ure to da so could cause improper furnace oparation, re-
suiting in demage, injury or denth.

A

Signal words.

To alert you to potentiai hazards, we use the signal words
“WARNINQ" an¢ "CAUTION " throughout this
manual. "WARNINQ" alerts you 1o situations that
couid cause serious injury or death. "CAUTION"
alerts you to situations that could cause minor or modarate
injury or property damage. To heip you, we use the words
"must” and “should” in this manual. "Must”" is mandatory.
"Should” is advisory.

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

WARNING@Q: Only uss natural gas in furnaces de-
signed for natural gas. Only use Propane (LP) gas in
furnaces designed for Propane (LP) gas. Make surs fur-
nace will oparate properiy on gas type avallabie to user,
Do not usae thls furnace with butane. Using wrong gase
couid creste & hazard, resulting In damage, injury, ar
death.

DO NOT install this furnace outdoors or in & mobile home,
trailer or recreational vehicle. It is not A.G.A. design-certi-
fied tor these installations. This furnace is suitable for a
home built on site or manufactured home completed at final
gite.

Caretully choose furnace instatlation site. See Section 8 for
more information.

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

DO NOT use this furnace during construction when adhe-
sives, sealers, and/or new carpels are being instailed. If
the furnace must be used during construction, provide clean

outdoor air for combustion and ventiiation to furnace space.
See Section 8 for more information.

G. Provide adequate combustion and ventilation air to space
where furnace is being instalied. See Saction 8 for more
information. Connect this furnace to an approved vent tys-
tem, venting combustion products outdoors. See Section 9
for more information.

H. Never test for gas leaks with an open flame. Usé a com-
mercial soap made specifically for laak detection to check
all connactions. See Section 11 for more information.

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

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 waork wherever it runs through wails, 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-
tion 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 instailing furnace, make sure you know aif applicabie
codes. National, state and local codes may take precedence
over any instructions in this manual. Be sure to censult:

— Authorities having jurisdiction over furnaces:

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

— Current Nationai Fuel Gas Code ANS| Z223.1/NFPA 54;

— Current National Ejectrical Code ANSI/NFPA 70.

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

SECTION 4 — DETERMINING BEST
FURNACE LOCATION

You may instail this furnace as an upfiow or downfiow 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 & horizontal furnace in an alcove, garage.
attic, basement or crawl space.

Select furnace location to meef all requirements in this manuai,
making sure to refer to:

— Section 2 for safety rules;

— Section 6 for minimum ciearances;

— Section 7 for furmace suspension;

— Section B for combustion and ventilation air;
— Section 8 for venting;

— Section 11 for gas piping;

— Section 12 for electrical wiring:

— Section 16 and 25 for duct work;

— Section 17 for filtars.



Consuit local code authorities for additional location require-
ments.

Locate the furnace close to the chimnay/vent and as near the
center of the air distribution system as possible. instali furnace
as level as possible.

Provide ample space for servicing and cleaning. Location must
allow 30 inches minimum front 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-
tible material other than wood flooring.

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

HAZARDOUS LOCATIONS

When furnace is in a residential garage, it must be installed so that
burners and ignition source are iocated no less than 18-inches
above the fioor. 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
recommaended goad 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 unique feature of this furnace is that it may be instailed as
an upfiow furnace, horizontal turnace, or downflow furnace
(minor conversion required).

1. Fumace as-shipped is an upflow furnace. Furnace may
be installed in this position or may be installed 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. below.
Once conversion is complete, furnace may be installed as
a downflow furnace. Furnace may aiso then be inslalled
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, resuiting in damage, Injury or death.

B. Converting furnace from as-shipped configuration.

READ ALL IN3TRUCTIONS THOROUGHLY BEFORE
STARTING CONVERSION.

NOTE: Start conversion with lurnace on its back.

WARNINQ@Q: When eervicing controls, all wires must
be labsled prior to dlsconnaction, Mlswiring can cause Im-
proper operation resuiting In damage, Injury, or death.

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

10.

11.

12.

13.

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

Discennect pressure switch wires and inducer motor cor ey
nector wires.

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

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

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

Rotate inducer pan 180 degrees, line up mounting holes
and place inducer pan in furnace. Repiace ten screws in
inducer pan. Sea Figure 5.

Pressure switch wires will no longer reach pressure
switch. Remove cable tie around sxcess length of reds
yeltow, blue and purpie 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-
maily closed).

c. #12 RedrYellow wire to pressure switch, termin®”
‘NQ' {(Normally open}.

d. Rouis all pressure switch wires over inducer motor.
@. 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 outet is now lined
up with vent outlet in top plate. ’

Stand up furnace with top plate down. Line front duct
fiange up with holes. Place bottom plate on tap of duct
flange and sacure both to casing with four screws.

Install junction box on bottom plate using two #6B screws
removed in Step 2. Junction box covar 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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BTUH" MOTOR* YENT FURNACE RETURN** SUPPLY™ BLOWER TEMP CFM
INPUT HP. OiA. WIOTH Alf SIZE AlR SIZE WHEEL RISE °F  0.50" W.C.
A 18-20032° X8 | 18118 X C SIZE
40,000 14 I 14-1/2 12-2/4" 12.15/18" 10-4 50-g0 805
40,000 13 3 14-1/2 12-34" 12-15/1@" 10-8 30-80 1288
80,000 1/4 - 14-1/2 12-304* t2-15/18" 10-4 45-75 850
80,000 1/3 'y 14-1/2 12-3/4° 12.15/18* 10-8 45-75 1260
60,000 172 4 17-1412 15-34° 15-15/18" 10-8 35-85 1835
80,000 1/4 4 14-1/2 12-34" 12-1618° 10-4 50-80 915
80,000 1/3 4* 14-1/2 12-34" 12-15/18" 10-8 40-70 1235
80,000 1/2 47 17-12 15-a'4* 15-15/18° 10-8 50-80 1845
80,000 Y4 4 20-1/2 18-2/4" 18-15/18° (2) 10-4 40-70 1930
100,000 173 4" 17-172 15-3/4° 16-1518° 10-8 55-85 1245
100,000 2 4" 17-1/2 15.3/4" 18-15/18° 10-8 50-80 1588
100,000 A4 4" 20-1/2 18-2/4° 18-1518° {2) 10-4 40-70 1950
120,000 12 .- 20-1/2 18-2/4" 18-15/18" 10-8 45.75 1880
120,600 A4 4 20-1/2 18-3/4° 18-15/18° {2) 10-4 45-75 1985
140,000 4 “" 23-1r2 21-44" 21-15/16" (2) 1G-4 45-75 1860
140,000 e 4 23-1/2 21.3/4 21-15/18° {2) 10-8 50-80 22a5

*See Furnace rating plate located on blower door.

**These are furnace dimensions, See Sections 16 and 17 for proper duct work and floor 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) (Fieid-Supplied) to inducer outiet with three
equally spaced screws. This pipe serves as an inducer
cutlet extension to which an appropriate vent can be ai-
tached. Due to minor variations in vent pipe, available
from different manufacturers in the field, and to assure
the tightest seal possible, inducer outiet extension is not
suppliegd with furnace. Additional vent pipe sactions or
Type B1 adapter may then be added when installing the
furnace.

CONVERTED CONFIGURATION
FIGURE 3

WARNING: if Inducer outist extension is shorter then 30
inches and chimney or vent becomes blocked, combustion
producis may be drawn into furnace. This could causs nausss
or asphyxiation, resulting In Injury or dasth.

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



SECTION 6 - ALLOWING FOR CLEARANCES

WARNINGQ@: Do not instail furnace on its back, daing so
could cauae a fire, resulting in damage, injury or death.

WARNINQ@ : Furnace installation must meet all minimum
clearances from combustibie material specified In this manual

and all applicable ¢codea. Failure 1o provide required clearance
between furnace and combustible materials could cause a fire,
rasulting in damage, Injury or death.

WARNING: This furnace 1s A.G.A, design certified for
direct Installation on wood flooring for upflow and horizontal

positions.

« Do not install furnace on carpsting, tiie or other com-
bustible msterial.

- Do not Inatall lurnece in @ close? jn herizonial position,

- Do not install furnace on wood flooring without special
base In downilow position.

Doing any of the above could cause a fire resuiting in dam-
sge, injury, or death.

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

1.  Upflow installation,
Upltow position is approved for installation on wood

flooring. Typical upflow furnace installations are an
alcove, afttic, basement, closet, garage eor utility

MINIMUM {NCHES CLEARANCE TO COMBUSTIBLE WATERIAL IN ALCOVE OR
CLOSET.

UPFLOW POSITION
0P iDES BACK ___ FRONT VENT
1 [ 1+ T 0 1 § _WHEN USING SINGLE WAL
T i} i 1_WHEN _USING B1

* FOR CASING WIDTHS 17 [NCHES OR LARGER O CLEARANCE MAY
BE USED. 18 INCH FRONT CLEARANCE REQUIRED FOR ALCOVE. FOR
INSTALLATION ON COMBUSTIBLE FLOORING.

MINIMUM INCHES CLEARANCE TO COMBUSTIELE MATERIAL IN ALCOVE OR
CLGSET.

DOWNFLOW POSITION

TOP___ SIDES _ SACK  FRONT __ VENT

1 1* i 5 & WHEN USING SINGLE WALL 1
T —0 T 6 1 7 | wHEN USING &1

* FOR CASING WIDTHS 17 INCHES OR LARGER O CLEARANCE MAY
BE USED, 18 INCH FRONT CLEARANCE REQUIRED FOR ALCOYE. FOR
INSTALLATION ON COMBUSTIBLE FLOCRING QNLY WHEN INSTALLED ON
SPECIAL BASE PART NQ. 4024400,

MINIMUM INCHES CLEARANCE TO COMBUSTIBLE MATERIAL IN ALCOVE.

TOP IDES®  BACK FRONTY VENT
18 |5 WNE WALL
1 2* 1] 18 1 WHEN USING B1

* CLEARANCE SHOWN IS FOR AIR IMLET AND AJR OUTLET ENDS,
VENT MUST MAINTAIN CLEARANCE LISTED ABOVE,
FOR {NSTALLATION ON COMBUSTIBLE FLOORING,

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

ALL POSITIONS REQUIRE 30 INCHES FRONT CLEARANCE FOR SERVICE.
)

MINIMUM CLEARANCES
FROM COMBUSTIBLE MATERIALS
FIGURE 6

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

2. Horizontal installation

Horizontal position is approved for instaliation on
wood floering. Typical horizanta! furnace installations
are an aicove, garage, attic, or craw! space. See
Figure 6 or furnace clearance plate far minimum
clearances to combustible materials.

&, Attic Instatlation.

Line contact is permissible for furnaces installed
in harizontal positions. The intersection of fur-
nace top and sidas forms a line. This line may
be in contact with combustible material. How-
ever, maintain a 6" clearance 1o vent connection
unless Type B1 vent is used. See Figure 7.

LINE CONTACT QNLY PERMISSABLE SETWEEN
LINES FORMED BY THE INTERSECTION OF
THE TOP aND TWO SIDES CF THE SURNACE
JACKET AND BUILDING JOISTS,
STUDS OR FRAMING. h
\

T 30T MIN
HORK AREA

ST - * UNLESS
SHEET METAL = \\/ TYPE At VENT
W FRONT GF FURNACE 5 JSED

TYPICAL ATTIC INSTALLATION
FIGURE 7

When using single wall vent pipe in horizontal
installation;s, horizontal furnaces with 14.50°
high casings must be raised 1" ta have §" ¢lear-
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 insuiating materials away
from combustion air openings. Secure platform
to joists.

WARNING: Wwhen 1 furnace is instalied

in an attic or cther insulated spsce, keep all
Insulating materials at laasl 127 awsy from
furnace and all burner cambustion alr open-
ings. Fallurs to do 30 could cause nausea,
asphyxistion or fire, resulting In damage, in-
jury, or death,



b. Crawl apace installation.

Furnace can be hung from fioor joists or in-
stailed on suitabie blocks or pad. Pad or biocks

should provide enough height to reduce poten- -
tial tor water damage. See Section 7.
3. Downflow Instailation. r 7/8" / BACK OF FURNACE
You must convert furnace from as-shipped configu-
ration for downflow furnace installation. See Section
N / /// /
Downflow position is approved for installation on CUT FLOOR
non-cambustible flooring. Typical downflow furnace QPENING
. / e
COMBUSTELE COMBUSTIBLE
FLOOR DASE FLOOR BASE
INSULATION FURNAGE INSULATION
SIDE DOWN {OR COIL CASING SIDE DOWN
WHEN USED)
) (
E o |
I
¥ - B -
FURNACE WIDTH
A B
13" 14 1/2"
16" 17 1/2" e
19" 20 /2"
SHEET MET n "
e PLENUM \ 22 23 1/2
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installations are an alcove, attic, closet, basement,
garage, or utility room. See Figure 8 or furnace
clearance piate for minimum clearances to combus-
tible matarials.

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

COMBUSTIBLE FLOOR
FIGURE 9

See Figure 9 for installation diagram on combustible
Hioor.

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

vice. See Figure 8 or inside of front door for mini-
mum service clearance.



SECTION 7 - SUSPENDING FURNACE

Somae instailations will require that fumace be suspended from
raftery 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 tur-
nace. Figure 11 shows another common suspension means using
pipe strap. Other means that provide adequste support may be
used.

When furnace is not suspended in a crawl space, elevate furnace
off ground 10 avoid water damage and allow for air conditioning
coif drain,
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NOTE: Lovsi furnace from front to back and from left to right within
1/4” per four feet.

SECTION 8 - PROVIDING FOR COMBUSTION AND
VENTILATION AIR

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

+  Current National Fuel Gas Coda ANSI Z223 1/NFPA 54,
Secticon 5;

+ Llocal Code authorities. Refer to Section 31 of this
manual for these codes.

Ventilation is the process of replacing air which is required for
furnace operation. The total amount of ventilation air provided
within structure must equal all requirements of gas appliances in
the buikling, plus any air quantities removed by range hoods, ex-
haust fans, etc.

Another reason to supply fresh outdoor air for combustion and
ventilation is that it dilutes contaminants found in indoor air. These
contaminante include bleaches, adhesives, cleaning solutions, de-
targents, solvents, cat litter, spray can propeilants and most refrig-
orants,

WARNING: Furnace and any other fuei-burning sppil-
ances must have enough fresh air for propst combustion and

ventllatlon. Lack of adequate combustion and ventliation slr
could cauee nausss or asphyxiation, resulting In Injury or
death.

WARNINQ: During construction, do not uas air from In-
side structure for combustion and ventliation. Yapors from
some construction adhesives and meteriale can become cor-
rosive In the pressnce of a flame. Thle could cavse fallure of
heat exchanger or vent aystem, resulting in damags, Injury or
death.

WARNING@ : combuation and ventilation air that contains
chlorine, Nluorine, bromine and lodine could cause corrosicn
in hesat sxchanger or veni aystem, resuiting in damage, Injury
or death,

WARNING: when instailing a furnsce in an atte or other
Insulated space, keep furnsce frea and clesr of all insulating
malterials. Make sure ail insulation is at least 12* awsy from
burner combustion air openings and well sway from openings
into furnace space that supply air for combustion and ventiia-
tion. Fallure to do this could cause nauses, asphyixlation or
fire, resuiting in damage, Injury or death.

WARNINGQG: when Installing furnace in sn sicove, attle,
basement, closet, garage, or utility room do naot etore items in
front of turnace or In front of closet or ulllity door which
would block combustion air openings to furnace. Fallure 10 do
this could cause nsuses, ssphyxiation or fire, resuiting in
damage, injury or death,

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

WARNINQ@: Drafts blowing directiy sgainst furnsce
could causs Improper combuation whioh could cause heat ex-
changer fallure or fire, resulting in damage, Injury or death.



Sufticient air MUST be provided ta insure there will nat be a nega-
live 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 considaring
volume of furnace installation space. Use these instructions and
current National Fuel Gas Code ANSI 2223.1/NFPA 54 to deter-
mine whether furnace is in an unconfined or confined space.

A.

Determining if your space is confined or unconfined.

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

- Yolume of instailation 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 alt gas appli-
ances in furnace installation space, including furnace in-
put. Thig is the total combined input rating.

3. Divide total combined input rating by 1,000. Then divide
this number into instailation space valume. Here's lhe
formula:

Space Yoiume
_—_— = Ratio
Total Input/t,000

If ratio is less than 50, installation space is a confined
space. If ratio is 50 or greater, instaifation space is an
unconfined space.

Installing furnace In confined space.

WARNINQG: You must provide permanent air open-
inge to a confined furnace installation space from another
area as described beiow. Failure to do so could result In
fnadequate combustion and ventliation air. These could
cause nauses, asphyxiaticn or fire, resuiting in damagse,
Injury or death.

1. Combustion and ventilation air openings.

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

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

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

2. Each opaning must have minimum (ree area of
one square inch per 1,000 Biuh 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 COF
THE TOTAL INPUT RATING OF
ALL EQUIPMENT IN THE ENCLO-
SURE, BUT NQT LESS THAN 100

SQUARE INCHES.
A
OPENINGS
RNACE WATER
Fu ™ HEATER
/ N

EQUIPMENT LOCATED IN CONFINED SPACES; ALL AR

FROM INSIDE THE BUILDING

For examptle:

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 fumacs
space. See Figure 12.

Total Input

Free Area Per Opening

Btuh {square Inches)
40,000-100,000 100
120,000 120
140,000 140
3. If 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 ane square inch par 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. Al combustion and ventilation air from outdeors.

1.

The furnace space must be provided with two
permanent air openings diractly to the autdoors,
or by ducts to the outdoors or spaces {attic or
crawl spaces) that freely access the outdoors.
These combustion and ventilation openings will
give tresh air free access to furnace space for
combustion and ventilation. You must also pro-
vide air sufficient for aitl other gas appliances
within furnace space.

Ducts must freely access outdoors or spr
(attic or crawl spaces) which freely access g
outdoors. Well ventilated attics or crawl spaces
usually satisfy this requirement,



2. Locate one combustion and ventilation air open-
ing within 12" of top of turnace space. Locate
ancther 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 total combined
input rating of all gas appliances within furnace
space. See Figure 13.

4. |f combustion air ducts will run vertically, ducts
and each opening must have a minimum free
area of one square inch par 4,000 Btuh total
combined input rating. You must allow for all
gas appliances within the furnace space. See

Figure 14.
For example:;
Requirad Suggestad
Total Input Free Area per Opening Round Pipe
Biuh (squars 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

CHIMMEY OR GAS VENT -‘
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CHIMNEY OR GAS VENT
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FIGURE 13
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FIGURE 15

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



Far exampie:

Required Suggested

Total Input Free Area par Opeaning Aound Plpe

Btuh {sdquare inches) (Inches dla.)
40,000 20.0 6
60,000 30.0 7
80,000 40.0 8
100,000 £0.0 8
120,000 §0.0 9
140,000 70.0 10

8. Ducts which introduce combustion and ventila-
tion air from outside struciure 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 gir apenings. It so, you must provide
larger openings than those calculated abova. This is nec-
essary because louvers, gniles and screens block and
reduce an opening's free area.

Louver, grille and screen manufacturers supply technicai
data on their products, which usually includes the “free
area.” Sizing the openings with louvers, grille or screen
in place will provide minimum free area to fumacse space
as calculated above. Do not use screen smailer than 1/4*°
maesh. If you de not know free area, assume that wood
louvers have 20 to 25% free area. Assume metal louvers
and grilles have 60 1o 75% free area. Refer 10 current
National Fuel Gas Code ANSI Z223.1/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. Calkulate fres area required.

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

Fumacse Input
Btuh
= Free Area Required
2,000 Btuh
pe&r square inch

100,000
= 50 gquare inches
2,000

Each opening must have a kes area of 50
square inches.
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b. Caleulate overall area of openings to give
needed free area once you cover them to keep
out rain and other cutside slements.

b

Example: If you will use wood louvers to covereggl’

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) overail area of
= gpenings with wood

louvers installad

Leuvsr free area
openings expressed
as a percentage

100 x 50

= 250 Square inches
20

Each of the two combustion and ventilation air
openings must have a tatal area of 250 square
inches. This is when wood louvers cover open-
ings for a 100,000 Btuh input furnace and com-
bustion and ventilation air ducts run horizon-
tally.

c. Caiculate minimum rectangular duct size
neaded.

If you choose a rectangular duct with tha mir:
mum allowed dimension of 3°, the other ¢
dimension must be at least 15-2/3°. This is Ceme”
culated by dividing the 50 square inches ot free
area by 3", which equals 16-2/3"

WARNINGQ: You must fix combustion and ventila-
tion air louvers and griiles In open position or interfack
them with furnace operation. Furnace operation with fou-
vers or gtilles closed could causs Inadequate combustion
or ventilation alr, resuiting In Injury or desth.
C. Instailing furnace in unconfined spacs.
Refer to current National Fuel Gas Code ANSI Z223.1/NFPA 54
for mere information. Thia 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 o arrange
for combustion and ventilation air as it instalistion space is con-
fined space.

In the past, infiltration through loase construction provided enough
air for combustion and ventilation when furnace was in an
unconfined space. Curent construction methods may now pravent
infiltration of air into unconfined spacea. These current methods
include increased insuiatian, vaper barriers, tight fitting doors and
windows and weather-stripping.

D. Allowlng for exhaust fan operation.

1. When furnace is in a ventilated attic, crawl space, = °
dence garage, or outside the heated space, exhav
drafts can adversely aftect its operation. Thess draft
coma from kitchens, bathrooms, clothes dryers or any-
where within the heated space.



WARNING: Exhaust isns tha biow agsinst fur-
nace could causs 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 atfect its operation.
Exhaust fans in kitchens, bathrooms, ciothes dryers or
anywhere within heated space increase combustion and
ventilation air requirements. This is boecause exhaust fans
reduce the amount of combustion and ventilation air
available to the furnace. A fireplace also reducas amount
of combustion and ventilation air. You must allow for
these reductions.

WARNINQ: You must aliow for reduction of alr
available for combustion and ventilatlon by exhaust
fans and fireplaces. Faliure to do so could result In
Inadequate combustion and ventilation air. Thls could
cause nausea, asphyxiation, or fire, resulting in dam-
sge, injury or death.

3. Exhaust fan air may contain compounds of chiorine, fluo-
rine, bromine and iodine. !f used for combustion, this con-
taminated air will adversely affact turnace operation

WARNMNING: If used for combustion and ventila-
tion, contaminated exhsust fan air could cause heat
sxchanger or vent system failure resulting 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 ufilities and other lucal code au-
thorities. You must connect fumace to a vent or factory-built chim-
ney or a suitably sized, constructed and lined masonry chimney.
Vent or factory-buiid 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,

Select venting materials and clearances appropriate for the maxi-
mum vent gas temperature shown on furnace rating piate,

WARNINGQ@: insdequate vent or chimney could altew
combustlon products to collect In siructure, resulting In in-
jury or death.

WARNINQ: Vent this furnace separately from any appil-
ance designed to burn solld fuel, particularly wood-burning or
coal burning sppilances. Improper venting could allow com-
bustion products to coliect in structure, resulting in Injury or
death.

A. Venting category.

The fumaces covered by this manuai are design-certified as
CATEGORY 1 for venting. CATEGORY 1 furnaces have non-
pesitive vent static pressure and rely on the heat content of
combustion products 1o vent. You may common vent CAT-
EGORY 1 furnaces.

The furnacas 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-
bustion products and 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" reler to open passageways. Thete
passageways convey vent gases from vent connectors to
the outside. Gases begin their final ascent at the vent or
chimney. Vents and chimneys usually run verscally or
nearly vertical. When they serve only one gas applianca,
they are called “dedicated" vents or chimneys. When they
sarve multiple gas appliances, they are called *common”
vents or chimneys.

2. A “vent connector® connects a gas appliance to a vent or
chimney. Vent cannectors usually run directly from the
fumace draft inducer collar to vent or chimney. Vent con-
nectors may have vertical and horizontal runs.

3. A "venting system" is & 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 commoniy serve a single fumace
or a single furnace and a watar heater. Cther mullipie-
appliance venting systems are less common,

C. Design conaiderations
1. General considerations.

Avoid oversizing furnace for your application. Select a
fumace mode! 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 vant cannof carry all combustion prod-
ucts outdoors. Too large a vent will not vent com-
bustion products rapidly enough to avoid potential
for condensation. Refer to Venting Addendum for
correct size vent.

6. Vent height must be a minimum of five feet far CAT-
EGORY 1 vent systems. Minimize vent connector
horizantal runt to the extent possible for best perfor-
mance.

¢. The designer must consider the building's orienta-
tion, answering these questions. Will the vent termi-
nate cutside the buikding where its operation could
be adversely affected by winds? Could any adjacent
buildings adversely aHfect vent opsration? Allowing
for these factors can reduce the postibility of
downdraft conditions.

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

2. Ventsizing,
a. Sometimes the horizontal distance from the furnace

to the vent or chimnay it aiready givan; this is known
as the horizontal vent connector run. The vent or



chimney height is aiso usuaily givenr 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 engineenng practices,
Venting Addendum, these instructions, and Part 7 of
current National Fuel Gas Code ANSI Z2223.1/NFPA
54. Use vent capacity tables in Venting Addendum
to check existing or new vent sizes for CATEGORY
1 furnaces.

Ses Venting Addendum for single appliance venting
and multiple appliance {common} venting. For multi-
story instailations, refer to current National Fuel Gas
Code ANSI 2223.1/NFPA 54.

Minimum vent connectar diameter from furnace to
vent or chimney is same as draft inducar collar.

Vent connector.

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

Use Type B1 vent connectors in or through attics,
crawl spaces, or other coid areas. Install thimbles
that meet loca! codes when vent connectors pass
through walis 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 tums or bends which create re-
sistance to flow of vent gases.

Adding an elbow adds resistance. For example, add-
ing a 8" 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 mast vent runs.

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

It you join two or more vent connectors before they
enter the vertical vent or chimney, use caution. See
Venting Addendum.

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

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

Yertical vent or chimney.

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

b. Designer and installer must provide an appropriately
sized common vent for all appliances connected 1o
it. See Venting Addendum. -

¢. Connect this CATEGORY 1 furnace only to vent sys-

tems with other CATEGORY 1 appiiances

WARNINGQ: 0o not connect this Category 1
furnace to a vent system used by Category 3 and
4 appllances. Do not connect it to vents with me-
chanical draft systems operating at positive pres-
sure. improper venting could allow combustion
products to collect in structure during use, re-
sulling In damage, Injury or death.

Chimney

Fumace is suitable for venting into a properly sized and
lined masonry chimney. Consuit National Fuel Gas Code
ANSI 2223.1/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 iiner. See Figure 16.

VENT CaP

0 Q' CLEARMICE

—1 V¥

\\
X

WUST BE SEALFD COMPETELY X
WTH G.E. SIUCONE SEALANT
RTY 108 OR EQUAL RATED FOR
«00F COMTINUGUS USE.

FIGURE 18

WARNINGQ: support Type B1 vent liner in ms-
sonry chimney. Maintain st least a 1" clesrance on ail
sldes to reduce possibility of condensate -in vent.
Condensate may cause veni to deteriorate allowing
combustion products to collect in structure, which
couid result in injury or death. See Figure 17.

WARNINQG : vent liner must not block opening
where other sppliances’ vent connectors enter chim-
ney. Blocked openings could cause combustion prod-
ucts to collect in structure, resulting in damage, In-
Jury or death.

WARNINGQ: 0o not use uniined mesonry chim-
neys. These increase risk of condensats formation,
which may ceuse chimney to deteriorate, sllowina
combustion products to collect In structure, resuit

in damage, injury cr desth. -

NOTE: For more information on proper chimney inspec-
tion and relining procedures, Gas Research Inslitute



FIGURE 17

{GRI} has a topical report entitied “Masonry Chimney In-
spection and Relining”. Obtain copias through American
Gas Association (A.G.A.) at 1-800-841-8400.

Vent termination.

Terminate all vartical vents with a listed vent cap or
rool assembiy uniess iocal codes require otherwise.
Sege vent cap or roof assembly manufacturer's in-
structions. Locate vent termination (vent cap or roof

FIGURE 18

assembiy) in an area without positive wind pressures
or eddy currents. Eddy currents occur when air
swirls ovar roof peaks. They can cause down-drafis
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 {east the same size as the vent.
They may be larger if the installation warrants.

Vent systems must end at least live feet above the
highest gas appliance connection. Vent pipe must
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B—1 VENT 1 IN. MiN.

TERMINATION MORE THAN 10 FT. FROM RIDGE

TERMINATION MORE THAN 10 FEET FROM RIDGE
FIGURE 19

10 FT.
OR LESS

J

B—1 VENT 1 (N. MIN,

TERMINATION 10 FT. OR LESS FRCM RIDGE

TERMINATION TEN FEET Oft LESS FROM RIDGE
FIGURE 20

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

WARNINQ: Faiture to properly terminste
vent chimney systems could allow combustion
products to collect In structure, resulting In In-

jury or death.



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

D. Instailation.

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 othaer vent pipes using three equally spaced screws at
sach joint. Exception is only when you use Type B1 vent
pipe with seif-locking connections or high temperature
plastic pipe.

WARNING: unsecursd vent pipe connactlons
may loosen. This can allow combustion producis 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.
Seat all connections where vent connectors enter chim-
ney. See Figure 16.

To avoid blockage, attach vent connector to a masonry
chimney above the extreme bottom. For inspection easg,
use thimble or slip joint to make vent connector removal
easy. Firmly attach connector. insert ail vent connectors
into, but not beyond, inside chimney wall.

Vartical 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
roof surface.

Existing vent considersations.

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

1,

Ingpection of vents (chimneys).

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

b. Examine vent or chimney cleanouts to0 make sure

they remain tightly closed when not in use. Make
sure vent or chimney passageway is clear and free
of obstructions. Look for evidenca of condensate or
deterioration in vent or chimnay. Either of these
means an inadequate vent.
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If you find an inadequata vent or chimney, do not e
leave it as is. Repair or replace it. A new vent must

meel these instructions and current National fuel

Gas Code ANSI Z223.1/NFPA 54. Rebuild a chim.

ney to meet national standards. -

WARNIN@: An inadequate vent or chimney
could allow combustion products to ccllect 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 furmnace
from a common vent without replacing it, the vent
will likely be too large for remaining appliances. See
Venting Addendum.

The fellowing steps shall be followed with each ap-
pliance remaining connacted to common venting sys-
tem placed in operation, while other appliances re-
maining connected to common venting system ars
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
blockage or restriction, leakage, corrosion and
other deficiencies which could ceuse an unsafe
condition.

3. Inesofar as is practical, close all building doorr
and windows and ail doors between space
which appliances remaining connected to co
mon venting systems are located and other
spaces of building. Turn on clothes dryers and
any appliances not connectad 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 operale &
summer exhaust fan. Close fireplace dampers.

4. Follow OCperating |nstructions. Place appliance
being inspected in operation. Adjust thermostat
so appliance will operate continuously.

5. Alter it has been determined that each appli-
ance remaining connected o common venting
system properly vents when tested as outlined
above, return doors, windows, axhaust fans,
fireplace dampers and any other Qas-burning
appliance to their previous conditions of use.

8. |f improper venting is observed during any of
the above tests, common venting systems must
be corrected.

NOTE: Foilow current National Fuel Gas Code
ANSI| 2223, 1/NFPA 54 to correct improper com-
mon vent operation. Any common vant resizing
must approach minimum size determined by us-
ing Venting Addendum.

-



SECTION 10 - TOOLS NEEDED FOR INSTALLATION

*U" Tube Water
Manometer with 0.1
resolution 0* to 15"
W.C. range

Gas pressure
measurement

20,

Slope gauge with
0.01° pressure
measurament laps
and tubing, 0 to 1*
W.C. range

Duct work static pressure

21,

2 thermometers

with 1-degree
Fahrenheit resolution,
§0 degrees F to 175
degrees F range

Temperature rise measured
through fumace

22,

Stop walch Gas input meter timing

23,

Torque wrench
{100 inch-pounds)

Proper screw installation

ITEM TOOL DESCRIPTION USED FOR
A. HAND TOOLS
1. Carton Knife Furnace removal from carton
2. 1/4" nut driver Junction box and Control
Moduie
3 5/16" nut driver Casing and blower
4. 3/8" nut driver Blower and motor mounts
5. 1/4" x 8" straight- Wire terminals and manifold
blade screwdriver pressure adjustrment
6. #2 x 8" Phillips Pilot removal
scrawdriver
7. 7/18" open end or Main burner crifices
tubing wranch
8. 2-8" to 14" pipe Gas pipe installation
wrenches
9. 4" adjustabie Blower whes| set screw
wrench tightening
10. 8" Channel-lock Strain reliefs
pliers
11. 3/16" Allen Inlet and outlet pressure tap
wrench plug removal from gas control
12. /64" Allen Honeywell gas infet fitting
wroench
B. SUPPLIES
13, Pipe thread sealant Gas pipe and controls
suitable for use with
propane {LP) gas
14. Bottle of soap Gas leak checking
solution
15. 2-1/8° pipe, manual Gas control inlet and
shutof! vaives pressure checking
C. TEST INSTRUMENTS
16. Volt meter with 50 Electrical check of controls
and 150 volt ranges and power supply
17. Clamp around Amp draw of motors and
ammeter with 10 amp  control check
and higher ranges
18. 10-turn coil of wire Room thermastat heat

to fit on ammeter

.anticipator setting

SECTION 11- INSTALLING GAS PIPING

Equipment needed: Save time by getting these tools befora you
start: [tem number{s} 8, 12, 13 and 14 listed in Section 10.

A,

Preaparation

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

+ Length of pipe;

= Number of fittings;

» Specific gravity of gas;

« Input requirements {Btuh) of all gas-fired appliances
attached to same main supply line.

Refer 1o currant National Fuel Gas Code ANS| Z223.1/NFPA
54 tor correct gas pipe sizing information.

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

Always use a pipe thread sealant which is resistant to pro-
pane (LP) gas solvent action. Sparingly apply seaiant to all
joints on male threads only, starting two threads back from
end.

8. Installation.

1. Install A.G.A, listed manual shut-off valve in gas supply
line immediately upstream cof furnace. Install 1/8° NPT
plugged tapping accessible for test gauge connection.
Omit separate, plugged tapping if local area accepts
plugged tapping in gas control inlet.

2. After in-line manual shut-off vaive, install a drip lag (sedi-
ment trap) at gas supply line inlet connection to furnace.
A convenient way to do this when you have reduced bot-
tom clearancse, is to make drip leg by using a 1/2" to 1°
NPT Tee. Then instail a 1-1/2" long, 1° NPT nipple in
Tee with a 1° NPT pipe cap to complete drip leg.



3. 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 shutolf vaive to allow easy servicing of
burner assembly and gas centroi.

4. Install gas pipe to iniet side of furnace gas control.

WARNINQ: Do not thread gas pipe teo far, Do-
Ing sc may cause gas control to split or crack which
could cause a gas leak or distortion or melfunction of
gas control. These couid cause » fire or sxpicsion
resuiting in damage, injury or desth,

5. lIsolate gas control from gas supply line pressure during
leak check. Gas supply line test pressure determines how
you isolate gas control.

WARNING: At ges supply line, test pressurs
egqual 1o or less than 14 inches W.C. (1/2 PSI), isolate

gas conirol from gas supply line by turning furnace
gas control knob clockwise -» to oif position. Unex-
pectied surges couid damage gas controi causing gas
to lesk, resulting in fire or exploesion,

WARNINQ: when test pressure is sbove 14
Inches W.C. (1/2 PSI), completely disconnect gas con-

trol trom gas aupply line. Failure 10 lsclate gas con-
trol from test pressure could damage it, causing gas
to leak, resulting in fire or explosion.

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

WA RNING: Never use an open flame to check
for gas leake. If a ieak does exiat, 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 plata.
i
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.
2. Changing Gas Control Iniet.

You may want to change direction of gas inlet albow on
gas control. Gas conirol is shipped for right side gas en-
try. If 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 scrows.
Check that O-ring is in bottom of gas inlet elbow.
Rotate albow 1o desired position.

b. Alternately tighten four screws 1o 45 inch pounds to
form a gas tight seal.
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FIGURE 21

¢. Use a commercial scap solution made to detect
leaks and check all gas piping connections. Bubbles
indicate gas leakage. Seal all leaks before procee

ing.

WARNING: Never use on open flame to
check for gas leaks. If a leak doen exist, s fire or
explosion could occur, resuiting In damage, In-
Jury or death.

3. Allowing for Electronic Air Cleaners.

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

SECTION 12 - INSTALLING ELECTRICAL WIRING

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

Select a location for room thermostat that is away from supply and
return air registars, on draft-free interior wall, and not near lights,
talevision, direct sunlight, or other heat sources. Insiall thermostat
foitowing 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.

WARNINQ: Provide furnace with its own separate sie-
cal clrcuit, means of clrcult protection and slectrical dis
nect awitch, Follow current Natlonsl Electrical Code A
NFPA 70 and state and local codes. Fallure 1o provide these

-



shut-off mesna could cause slectricat shock or fire, resulting
in damage, injury or death.

install 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.

WARNING: Furnacs must have proper slecirical ground.
Falture 1o provide a proper slectrical ground could cause slec-
trical shock or fire, resulling in damage, Injury or death.

SECTION 13 - FOLLOWING FIELD WIRING DIAGRAM

FURNAGE P
ELECTRICAL
ANCTOM | |
e
| R
1
,_HS.__.JH
RowER
DOOR i ;'H-J= Nt
el S & TO 118V 1 MW,
- I 60 HZ POWER
' PONER SUPPLY
i PER LOCAL CODES
cONTROL
MOOULE
. AR CONDITIONNG
QUTDOCR SECTION
. WTHOUT TRANSFORMER

FIELD WIRING DIAGRAM
FIGURE 22

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

SECTION 14 - ADJUSTING ROOM THERMOSTAT
HEAT ANTICIPATOR

Equipment Needad: Save time by getting these tools before you
start: item number(s) 5, 17 and 18 listad in Section 10.

Wire systom using field wiring diagram in Section 13.

A. Exact heat antlcipator setting.
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Exactly setting heat anticipator helps avoid potentia! call-
backs. If you have any of the foilowing 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
thermosiat wire;

* The system has longer than a 30-foot distance bae-
twaen thermostat and furmace.

Follow these steps 1o exactly set heat anticipator:

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

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

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

4. Maka sure 115-volt power {0 furnace is on, Connect ends
of wire on ammeter across terminals “R" and “W" of ther-
mostat sub-base. Fellow Figure 23.

Thermostat Sub-Base Terminals

Y O Ten (10) Tums

24 Ga, Wire
RO /

Amprobe #

FIGURE 23

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

Example:

Meter reading - 8 amos
Divide by 10 turns - 10
Heat anticipator setting - .9 amps

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

Approximats heat anticipator setting.
Find heat anticipator under room thermostat cover. Set heat

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

See Figure 24 for furnace wiring diagram.
A. Heating.

Thermostat calls for heat. Control Module verifies that burner
limits, primary limit and pressure swilch are in normally closed
(N.C.) position. Draft inducer relay is energized. Draft inducer
motor starts and pressure switch closes, energizing the gas
contral. Gas control provides powaer to igniter and pilot vaive
to light pilot. After proving pilot flame, the main valve opens
and Control Module is signaied. Controi Module energizes
main blower in 30 seconds.

After thermostat is satistied, gas control is de-energized. After
a 5 sacond past-purge, draft inducer de-energizes and returns
pressure switch to normally closed {N.C.) position. Main
blower remains energired up to 180 seconds.

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

B. Cooling.
Thermaostat calis for cooling. Condensing unit contactor closes
energizing condensing unit. Control Module energizes main
blower on cooling speed after 6 seconds.
After thermostat is satisfied, condensing unit contactor is de-
energized. Main blower remains energized for 60 seconds.

C. Constant Fan,
Thermostat calls for constant tan ("R connected to *G*}). Con-
trol Module energizes main blowsr on heating speed.

D. Electronic Alr Cleaner.
Control Module "EAC" terminal is energized with 115 VAC
{0.5 amp. max.) when the main biower is energized.

E. Humidifier,
Control Module “HUM~ terminal is energized with 115 VAC (1
amp. max.) when the draft inducer is energized.
CAUTION: 24 VAC sccessories which draw powsr
from the furnace’s transformer should not be instailed on
thie furnacs. Addition of such sccessarles may cause im-
proper furnace operation and limit transformer iite.

F. Burner Limit Clrcuit Open.
If the burner [imit circuit opens then the burners turn off, the
draft inducer and the main blower turn on, there will be no 24
voit power on the “R* terminal, and diagnostic light signai wiil
be 1 flash.

G. Primary Limit Circuit Open.

if the primary limit circuit opens then the burners turn oft, 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 flashas.
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SECTION 16 — INSTALLING DUCT WORK

CAUTION: ‘nstall ai duct work to meset current sian-
dardse:

+  ASHRAE/NFPA 90, Standard for instailstion of Warm
Alr Heating and Alr Systems;

. State and local codes.
Faliure 1o follow these standards could reduce alr fiow or In-
cresse wir ienkage, resulling in reduced system performance

or furnace damage.

Properly size duct work based on heat loss and heat gain calcula-
tions. Doing 50 agsures:

+  Good heating and cooling instaliations;

+  Potentiaily tewer callbacks;

. Delivery of requirad circulating air.
For all furnaces, design duct systems for minimum and maximum
external static prassures defailed in Figure 25. Sae Section 25 on
measuring duct work static pressure.
NOTE: When furnace is installed in an upflow position, air delivery
aboveg 1800 CFM requires both sidss 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 instaliations use end return or end and top return.

EXTERNAL STATIC PRESSURE
{Inches of Water Column)

“INPUT MININUM MAXIMUM
{BTUMR)

;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 piate on blower door
FIGURE 25
Supply air duot work.

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

If you install fumnace in horizontal position with an air condi-
tionaer, design a minimum 18° long transition that allows free
air flow through furnace and cooling coil. Make sure furmace
temperature rise is within range noted on furnace rating piate.
Also, consult air conditioner's duct work installation instruc-
tions.

Seal supply air duct work 1o furnace casing, walls, ceilings or
fioors it passes through, End duct work outside fumace space.



B. Return air duet work.

1. In upflow pesition, return air duct must be a minimum -
depth of 23-31/32°. See Figure 26. '

{2)i 16 x 20 o

PERMANENT FILTERS

ACCESS PANEL

FILTER
4 SUPPORT

S 19 7/8
ko INSIDE
S
T 8% M

ns % s\ NIWMUM

SER

o '§

-~

FIGURE 26
FLTER LABEL
NOTE: In upflow position, if bottom retum air is not used,
you must attach a solid bottom closure panel to bottom re-
turn air opening. Bottom closure panel is available from

N
. =
manufacturer as follows: § §: X
BTUH/MRA® MOTOR* BOTTOM CLOSURE N
INPUT H.P. PART NUMBER
40.000 174 DOWNFLOW FILTER APPLICATION
40,000 113 4045900
60,000 1/4
§0,000 1/3
FIGURE 27
60,000 172 4045901
80,000 144 4045800 Whaen fumace is installerd so that supply air ducts carry air to
80,000 1/3 areas outside the space containing the furnace, return air
must also be handled by a duct(s) sealed to fumace casing
€0,000 2 4045001 and terminating outside the space containing furnacs.
80,000 /4 4045002 Avoid vent system revarse prassure by running rolurijl air duct
100,000 1/3 4045801 work outside fumace space. Seal retum air duct work to fur-
100,000 112 nace casing. walls, cailings or floors it passes through. End
duct work outside furnace space.
100,000 /4
:ggggg ;ﬁ 4045802 WARNING: Faliure to seal return air duct work
: couid sliow combuation products 1o enter ciroulating sir
140,000 /4 4045903 stream through air stream leaks, resulting In Injury or
140,000 a/4 death.
*See furnace rating piate on blower door. C. Duct dampers.
WARNINQ: Faliurs to install botiom ciosure panel You may balance air flow with dampers instailed in each
could allow combustion products to enter clroulsting alr branch run duct and adjust for even temperature throug
stream, resulting in injury or death. the heated space. For praper fumace operation, make | LL—
2. tn downflow position, return air duct must be & minimum Supply air registers and return air grilles are open;

19-7/8" inside depth. See Figure 27.
a2



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

. Size and shape of supply air plenum is correct;
»  Number of supply air ducts is carrect;

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

Common duct work.

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

With paraliet flow, dampers or other means must prevent
chilled air from entering furnace. It dampers cr other means
are not in full heat or cool position, furnace or cocling unit
must not cperate.

SECTION 17 - SELECTING AND INSTALLING
FILTER CABINETS

CAUTION: You must install air fliters to kesp these
components clesn: blower moter, blower whee! and air condi-
tloning coll, if there |s one. Dirty equipment may reduce sys-
tem sfficiency or cause arratic control performance, resulting
In damage to blower motor or heat sxchanger and sir condl-
tioner (if Installed),

Do not Instsll air fliters inside furnace casing.

There are na air fillers shipped with this turnace. Obtain and in-
stall correct size filters and proper filter frames. Air velocity must

DISPOSABLE AR CLEANABLE AIR
‘GAS INPUT  *MOTOR FILTERS FILTERS
BTU/HR H.P, (FIELD SUPPLIED) (FIELD SUPPLIED)
(Two required} {Cne required}
SIZE SIZE
40,000 1/4 4 X25X1 1B X1
40,000 173 14 X 25 X1 14 X258 X1
60,000 1/4 14 X285 X1 4 X28X!
60,000 13 14 X 25 X1 14X25X1
60,000 12 16 X25 X1 1625 X1
80,000 1/4 14X 25 X1 4X25X1
80,000 12 14 X285 X1 4 X25X1
80,000 112 16 X25 X1 16X25 X1
80,000 4 0X25 X1 DX25X1
100,000 173 16 X 25 X1 16X 25 X1
100,000 172 16X25X1 18X25X1
100,000 4 20X%X25X1 20X25X1
120,000 1/2 0X26X1 20 X25X1
120,000 34 20X25X1 WX25X1
140,000 34 20x25X1 X285 X1
140,000 V4 0XBX1 20X25X1

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

FIGURE 28
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UPFLOW BOTTOM
FILTER CABINET

FILTER ACCESS DOOR

UPFLOW - BOTTOM FILTER CABINET
FIGURE 29

not axceed 300-leet per minute through low velocity disposable
filters.

Air velocity must not exceed 650-feet per minute through high

-velocity cieanabla filters. Too small a fiiter couid cause excess

static pressure, adversely affecting furnace and cooling system
oparation.

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

To inspect, roplace or cloan air filters, follow Lsers' Information
Manual instructions.

1. Upflow Positions.

Upflow pasition uses a battom filter cabinet, side filter cabinet
of return air filter grille {fieid supplied).

Manufacturer avaiiable bottom and side filter cabinets provide
correct filter spacing to assure designed airflow. Field fabri-
cated filter cabinets should aflow 1° spacing batween filier
and furnace.



a. 1. For upflow side return, use a 16 x 25 filter. See Fig- BACK OF FILTER CABINET
o A (L w NE
ure 3 AND FURNACE CASING !

SIDE OF FILTER CABINET )
AND FURNACE CASING i -

2. For upfiow air delivery above 1800 CFM use the fol-
lowing combinations of return air openings:

j 8/ ¢

/
1. Boettom only or
2. 1 Side and Bottom or T //"/'// R ’_q //
3. Both sides. i RO ARy S |
s, g . i N e B s /
. . . . . . , // /' /,/4, e ///,// (
Use appropriate filter cabinats with combinations /,.' L ,//,,.-/ '//' o
listed above. ’ //é O /// /
6. See figures 31 and 32 for floor cut out and filter size of ‘ /// CE;ELL[SgR //'// .
bottom filter cabinet available from manufacturer. o /// ROV A Ay
o A — B
NOTE: Bottom and side filter cabinets available from G e S
manufacturer have a 1 inch space between furnace cas- \E. / v ’ e

ing and filter for increased filter area. Placing filter (fieid-
suppiied) directly against furnace bottom or side will de-
crease airflow and adversely affect furnace operation. Al-
low 1 inch clearance frem fumace filter (field-supplied) to
furnace,

,»——— ———— 9t/ €2
N N
AR
\\\\\\
O
N
N

2, Horizonial Position.

Horizontal position shouid use an appropriately sized and in-
stalled return air filter grille or duct work air filter.

[ c _
I l
FILTER CABINET
A B C
13 1/18"  23/32" 14 1/2"
15 1/16" 1 7/32" 17 1/2"
19 1/16"  23/32" 20 1/2" -
19 116" 2 7/32" 23 1/2"
UPFLOW - FLOOR CUT OUT FOR
BOTTOM FILTER CABINET
SN FIGURE 31
N /
?
o _— <=
§ == 0 ‘ Bottom Return Fliter Slzes
sE=ss 0 y
= 3
=== | A GAS INPPUT MOTOR FILTER
(K *BTU/HR *H.P. SIZE
— A | 15 174
1.00 .
SPACE /59557 40,000 1/4 14X 25
W25 %5 20,000 13 14 X 25
A EAA A 80,000 /4 14 X25
/| R 60,000 173 14 X 25
1 328 §0,000 172 16 X 25
7/ 6557 80,000 174 14 X265
(T Kk 173 14 X 25
= ° T Wl '/ 80.000
. ‘ '5.'4,‘5/ 116 80,000 72 16 X 25
== il 80,000 374 20 X 25
—_— = j / / 700,000 73 16X 25
=] > / 100,000 72 16 X 25
oo 2] 100,000 ¥a 20X 25
.’ 120,000 172 20X 25
e 120,000 34 20X 25 _
s 140,000 34 20 X 25 i
Lo 140,000 374 20X 25w’

*See furnace rating plate located on blower door.

UPFLOW - SIDE FILTER CABINET
FIGURE 30 FIGURE 32
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Downfiow position.
Downtlow position furnaces use (2) 16 x 20 filters.
Far downflow position, install filter support in return air ple-

num or use raturn air filter grille. Downflow filter support and
filter kit is available from manutacturer,

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 availabie fuel?
See Section 2.

2. s furnace lavel? Ses Section 4,

3. Mave you cleared away all loose construction and insulation
materiais ? See Section 6.

4. s furnace installed witih proper clearances to combustiible
materials ? See Section 6.

5. it furnace is in crawl 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 vent system meet currant National Fuel Gas Code
ANSI| 2223 1/NFPA 54 and local codes? See Section 9.

8. Is vent connection securely fastened to draft inducer coliar?
See Saction 9.

9. Did you completely check gas pipe and controis for gas
leaks? Ses Section 11.

10. Does electrical wiring follow current National Electricali Code

ANSI/NFPA 70 as wetl as local codes? See Section 12,

11. 1s furnace electrically grounded? See Section 12,

12. Is room thermostat properly instalied and heat anticipator set
corractly? See Section 14.

13. 1s duct work system correctly sized and saaled? See Section
16.

14. Are air filtors in piace and correctly sized? See Section 17.

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

16. On jurnace installations above a 2000-foo! slevation, is fur-

nace derated properly? See Section 23.

SECTION 19 - CHECKING INLET GAS PRESSURE
AND PILOT ADJUSTMENT

Equipment needed: Save time by getting these tools bafore you
start: ltem number(s) 11, 14, 15, 19 and 23 listed in Section 10.
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DOWNFLOW - FILTER ARRANGEMENT
FIGURE 33

WARNINQ: You must have correct gas supply line and
pliot gas pressures. Correct pressures glve proper pliot igni-
tion and burner operation. Use s “U” tube water manomaist to
measure actual gas pressure. Fallure to accurately adjust
pressurs could causs a fire or explosion resulting in damage,
Injury or death.

A. Gas supply linas pressure.

1. Turn off gas at manuai shut-off vaive in gas supply line
just ahead of furnace.

2. Remove inlet pressure plug from gas control.

3. Make sure valve is in off position, then instail 1/8%-pipe
manual shut-oft vaive in hole vacated by plug.

4. Attach *U* lube water manomater to 1/8"-pipe manual
shut-off valve just instalied.

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

&. Open 1/8°-pipe manual shut-oft valve leading to *U° tube
water manomaeter.



7. Turn on all gas appiiances attached to gas supply line.

8. With furnace operating, read gas supply line pressure on
manomater.

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

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

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

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

Pliot flame adjusiment.

NOTE: Pilot flama adjustment was checked at the factory and
should not require adjustment. However; pilot adjustment is
possible if necessary.

Before adjusting pilot flame, confirm that gas supply line
prassure is correct, as explained in paragraph Aj above, then
proceed:

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

2. Start furnace following Operating instructions -on frant
doar.

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 adiustment screw clockwise -> o
decrease pilot flame; counter-clockwise <- to increase pi-
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lot flame. Install cover screw and tighten to torque of §
inch-pounds to prevent gas leakage,

Shut off furnace.

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

Check pilot adjustment cover screw and gas controi iniet
prassure tap plug for gas leaks. Use a commercial soap
solution made for leak detection.

WARNING: Never use sn opsn tlame 1o check
for gas leaks. A ges leak couid cause s fire or explo-
sion, resuiting in damage, injury or death.

SECTION 20 - ADJUSTING MANIFOLD PRESSURE

Equipment Needed: Save tima by getting these tools bafore you
start: {tem number(s) 11, 14, 15 and 19 listed in Saction 10.

WAH'"NG: Correct manifold preasurs ls necesasry for
proper ignition and burner operation. Use » “U" tube waler
manometer 10 maasure sctusi gas pressures. Fellure to sccuy-
rately adjust pressure could cause hest exchanger faliure, se-
phyxistion, fire or explosion, resuliling in damage, Injury or

death.

A. Normal manifold pressures (gas control outiet pressures).
Gas Supply Normal
Natural gas 3.5 inches W.C. -

Propane (LP) gas

10.0 inches W.C.

CAUTION: Many inatallers set Propane {LP) mani-
fold pressure at 11.0 inches W.C. Do not do this. It could
cause heat axchsnger failures or nuisance callbacks.

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

B. Connect a “U™ tube waler manometer to measure manifold
pressure:

1.

Tumn off gas at manual shut-off valve located in gas sup-
ply line just ahead of turnace.

Remove outlet pressure tap plug from gas control.

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

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

Turn on all gas appliances attached to gas supply line.
Open manual shut-off valve in gas supply line just ahead
of lumace. Start furace following Operating Instructions

on front door.

Open 1/8" pipe manual shut-off valve leading 1o mancv
eter.



8. Read manifold pressure on manometer.

9. Make small changes in manifold pressura within allow-
abie range (3.2 inches W.C. to 3.8 inches W.C. for nat-
ural gas, 9.7 inches W.C. ta 10.3 inches W.C. for pro-
pane) by turning gas control regulator adjusting screw
clockwise -> t0 increase pressure; turn countar-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-aff valve in
gas supply line just ahead of furnace. Instali outlet 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.

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

SECTION 21 - CHECKING GAS INPUT

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

WARNINQ: Natural ges hesting value (BTU/cu.ft.) can
vary significantiy. Therefore, It (s the Instaifers’ responsibiiity
1o sse that BTU input does not exceed the rating of the fur-
nace. Faliure 1o do so could causs heat exchanger failure,
asphyxiation, fire or exploslon, resulting in damage, injury or
desth.

Undertiring could cause inadequate heat, excessive condensation
or ignition problems. Overliring could cause scoting, Hame im-
pingement or overheating ot heat exchanger.

A, Natural Gas.

NOTE: For operation above 2,000 feet eievation, follow instruc-
tiong in Section 23.

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

1. Make sure gaa piping ie {arge enough for all appliances
connected to it to operate at once withcut lowaring main
line pressura, Failure to do so could 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 ail other gas appliances are off. You may
leave pilots on. Start furnace tollowing Operating Instruc-
tione on front door or in Users’ information Manuai.

4. As turnace warms up, watch gas supply lins (gas control
inlet) pressure using "U* tube water manomaeter 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 veritying correct gas control inlet pressure, close
shut-oft valve in gas controi inlet pressure tap. Move ma-
nomater connection to gas control outlet pressure tap.
See Seclion 20. Open shut-off valve in outlet pressure
tap. Lat furnace warm up for 6 minutes.

6. Manifoid pressure should be 3.5 inches W.C. Adjust by
remaving reguiator cover screw on gas control. Save
cover screw for rainstallation. Turn inner adjustment
screw counter-clockwise <- to decrease manitold pres-
sure; turn clockwisa -» 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 (s usually one-halt, one or two cubic
feel per revolution.

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

a. 1t dial is one-half cubic foat per revolutian, measure
time for four revolutions.

b. If dial is one-cubic foot per revolution, measure for
two revolutions,

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

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

Example:

If it took 58 seconds for two-cubic feet to How, it would
take 29 secends lor 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 = = Bruh
Seconds for one cubic foot of gas
Exampie:

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

1,000 x 3,600
Gas Input = [ — = 124,138 Btuh
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If you ieft 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 comrect furnace gas in-
put. A quick way is lo allow 1,000 Btuh for a water
heater. Allow 500 Btuh for dryer and 500 Btuh for
each range burner pifot.

Exampile:



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

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

4,000 Btuh

Subtracting 4,000 Btuh from 124,138 Btuh measured
above equals 120,138 Btuh. This would be the cor-
ract furnace gas input after ailowing far pilots 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 ailowable range, you will need to change orifices.
See Section 23.

11. Turn off gas. Remove 1/8™-pipe manual shut-off valves
you used. Instail 1/8"-pipe pilugs in gas control iniet 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.

WARNINQ: Never use an open flame 1o check
for gua jeaks. A gas leak could cause a fire or expio-
slon, resuiting in damage, injury or death.

B. Propane (LP) Gil.

WARNINGQ: Propane (LP) gan installations do not
have gas meters to double check input rate. Measure
manlfeld pressure adjusiment with an accurate “U” tube
watsr manometar, Fallure 1o accurately adjust pressurs
could cause heat exchanger fallure, asphyxiation, fire or
axpiosion, 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 enough for all appli-
ances connecled 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 controi intet pressure must be batween 11 inches and 13
inches for propane (LP) gas. See Section 19A to check gas
supply line pressure.

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

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

After veritying correct gas control inlet pressure, close shut-
off valve in gas control inlet pressure tap. Move manometer to
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 regulator cover screw on gas con-
trol. Save caver screw far reinstaliation. Turn inner adjust-
ment screw counter-clockwise <- to decrease manitoid 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 leakage.

CAUTION: Many Inatallers set propans (LF) mani-
fold pressure at 11.0 inches W.C. Do not do thls. It could
cause heat exchanger fallure or nuisance callbacks.

WARNINGQG: Propane (LP) gas installations do not
have gas meters to double check Input rate. You must
measure manifoid pressure adjusiment with an accurate
“U” tube water manomater. Failure to accurstely adjust
pressure could cause heat exchangsr fallure, asphyxia-
tion, fire or explosion, resulting In damage, injury or
death,

7. Turn oft gas before removing the 1/6"-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. Tum on
gas. Check both pipe plugs for gas ieaks. Use a commercial
scap solution made for leak detection.

WARNING: Never use an open flame to check for
gan leaks. A gas Jeak could cause a fire or explosion re-
sulting in damaga, injury or death.

SECTION 22 — ORIFICE SIZE

See Figure 35 tor initial gas orifice sizes as shipped from factory,
Chechk with your local gas supplier to determine heat value (BTU/
CU.FT.) of gas in your area. Depending on your |ocal heat value
and elevation, you may need to adjust manifold pressure or
change orifices to get proper yas input rate. See Section 23.

Initial Orifice Size

input* Natyral Gas Propane
BTU/HR Orifice Size* Orifice Size*
All aize units 2.15mm 1.30mm
California NOX units 2.10mm See Note Below

*%ee fturnace rating plate l1ocated on blower door.

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

BURNER FLAME HOLDER
— DO NQT REMOVE

VENTUR! PLATE —]

NOx SCREENS MWUST BE
REMOQVED FROM EACH TUBE
FOR CALIFORNIA L.P. GAS

MODELS.

FIGURE 3%



SECTION 23 — DERATING FOR HIGH ALTITUDES

Te accomplish altitude derate, a naturai gas orifice kit con-
taining the natural gas crifices shawn in Figura 36 is available

FIGURE 36

*At standard conditions: 30.0 inches Mercury, 60°F, Saturated.

“*Above 5000 feet, a separate high altitude kit must be used.
NOTE: Shaded crifices above are available separately.

A. Instalier responsibility. through your supplier. A simiiar propane (LP) gas orifice kit is
available. Individual orifices are aiso available in a convenient
For oparation at elevations above 2,000 feet the density of air is lot size. Use only thesa orifices to assura proper performance.
reduced, therefore, the furnace should be derated at the rate of
four percent (4%) for gach t,000 feet above sea level. it is the Changing otifices.
instafiers responsibility to see that the input is adjusted praperiy.

WARNINGQ: Befors changing orifices, turn off siec-
if the gas supplier has not already derated the gas BTU value, trical power and gas. Failure to do so could result In slec.
derating must be achieved by reducing the size of the main bumaer tricai shock or gas leak, resuiting in damsage, Injury or
orificas. See Table 36 and 37 for proper sizing. Contact gas death.
supplier for more information.

Adjustment of the manifold pressure to a lower pressure reading 1. Set room thermostat to its lowest or oft setting.
than what is specified in Section 20, Manifeid Pressure Adjust-
ment of this manual is considered to be an improper derate 2. Turn off electricity at electrical disconnect switch next to
procedure. With a lower density of air and a lower manifold fumace.
pressura at the bumaer orifice, the orifice will not aspirate the
proper amount of primary air into the burner. Insufficient 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 carbon build-up.
4. Tum gas control knob clockwise -»> to OFF position.
B. New arifice size.
See orifice size charts to detarmine new orifice size.
NATURAL GAS - ORIFICE SIZE CHART
Elevation
Gas Up 2601 3001 4001 5001 80o1* 7001 8001°** 2001
Heat* to to to to to to to to to
Value 2000 3000 4000 5000 8000 7000 8000 9000 10000
BTUH/CU.FT. Fest Fest Feet Feet Feet Feet Feet Feet Fest
800-849 238w ' 30 500 220mm | 215mm | 2.10mm | 2.05mm
850-899 ol 2.10mm | 2.10mm | 2.05mm [ 20CMm
900-949 | M okmim Jrie
950-999 2.20mm
1000-1049 2.15mm
1050-1099 2.10mm
1100-1149 2.05mm
1150-1199

PROPANE (LP) GAS - ORIFICE SIZE CHART
Elevation
Up 2001 3001 4001 5001 8oo1*" 7001 Boot " 2001°"
input BTU/HR to to o to to to to to to
2000 3000 4000 5000 5000 7000 8000 9000 10000
Feot Feol Feol Feet Feot Foot Feet Feeot Faet
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: Ail orifices above are included in propane (LP) gas orifica kit.

“*Abave 6000 teet, a separate high altitude kit must be used.
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5.

Siarting with bumer farthest from gas conirol, remove
burner screws and burners. Burners overlap. Burner far-
theat from gas control is on top. See Figure 38.

10.

11.

12

13.

14,

15.

FIGURE 38

Remave original gas orifices.

Hand thread new orifices into manifeld. Do not cross-
thread; then tighten to torque af 50 inch-pounds.

Replace burners in reverse order from instructions in
Step S.

Check burner carryover alignment. They should touch but
not overlap adjacent bumer. Replace scrows.

Tumn gas control knob counter-clockwise <- to ON paosi-
tion.

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

Set room thermostat to its highest setting.

Tum on electricity at electrical disconnect switch located
next o furnace,

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

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

slon resulting in damage, Injury or death,

Check gas input following Section 21,

SECTION 24 — ADJUSTING BLOWER SPEED

CAUTION: Heating speed tap should not be reduced be-
low Initial factory setting. Reducing speed tap setting may
resull in inadequate alr circuiation, and could caues exces-
sive alr temparature rise through furnace. This could cauas
high-temperature limit switch to cycis burners on and off, This
could reduce furnace efficiency and shorten life of heat ex-
changer and blower motor.
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All modseis have four motor spead designations.

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 28, you may need to
change biower motor speed.

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

WARNING: Faliure to turn ot .hctrléll power to fur-
nace befors changing blower motor speed couid cause
slecirical shock resulting in damags, Injury or death.

To change cooling speed, move the desired motor lead to the
terminal marked ‘COCL" on the Control Madule. See Figura
39. Initial factory sefting for cooling is high speed (black wire).

To change the heating speed, maove the desired motor lead to
the terminal marked ‘HEAT" on the Control Module. See Fig-
ure 39. initial factory setting tor heating is listed in Figure 40.
Heating spaed should not be reduced below initial factory sat-
ting.

HEM BUSHING !
MAIN BLOWER
MOTOR WIRES (‘5)\ ‘r
UNUSED MOTOR ,
LEADS \ / 3
L 1
01 Il [
000
(NI B R3S
NEUTRAL — HEAT
— COooL
FIGURE 39

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

WARNINGQ: Fallure to properly terminste unused mo-
tor ieads could cause electricel shock resulting in dam-
age, injury or desth.

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



FIGURE 40

SECTION 25 — MEASURING DUCT WORK STATIC
PRESSURE

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

CAUTION: High duct work sialic pressure may cause
low airflow resulting In poor heating performance and reduced
heat sxchanger ilfe. Low sirflow may siso cause paor cooling
petformance.

A. Preparing to measure duct work atatic pressure.

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

2. Set balancing dampers in supply duct system,
3. Check duct work for obstructians or {eaks.

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

5. Make sure that blower speed taps are et 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
spaed.

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

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

Alr Temperature Rise Range Afr Conditioning Oparation Spesd Tap Settings
and Heating Operation Speed Taps with 0.5" W.C. Ductwork Siatic Pressure
*BTU/HR / Motor | Air Temperature Hesting Oparation *BTU/HA Motor Air Conditlaning Tonnage
input H.P. | Rise Hange (°F) ‘Speed Tap/ Input H.P, 1.5 2 26 [ 3] a5 [ 45
Wire Coior 40,000 /114 MH L HI - - - - | -
40,000 / 1/4 50-80 LO/RED 40,000 /113 - ML| MH HI - -1 -
40,000 7 1/3 30-60 LO/RED 60,000 /147 MH T HI ~ - — -1 -
60,000 / 1/4 45-75 ML/YEL 60,000 /13 - IML[ MH HI - -1 -
60,000 7 1/3 45-75 LO/RED 60,000 {12 — - ~ LI MH THI'] -
80,000 / 1/2 35-65 LO/RED 80,000 /114 HI Hi ~ - - - | =
80,000 / 1/4 50-80 MH/BLUE 80,000 / 33) LO ML} HI | HI - - -
80,000 / 1/3 40-70 MH/BLUE 80,000 /w2 - — - ML| MH |Hi~
80,000 / 1/2 50-80 LO/RED 80,000 /A4 - - - - ML MW HI
80,000 / 374 40-70 LO/RED _ 100,000/ 1/3| LO [ML] W [HI] = [-1-
100,000 / 1/3 55-85 MH/BLUE 100,000 / 1/2 - LO|[ MH  IMH] HI - | -
100,000 / 1/2 50-80 ML/YEL 100,000 / 3/4 - - - |LO}] MH IMH|HI
100,600 7 3/4 40-70 MU/ YEL 120,000 ;112 - - LC [ML[ HI HI [ -
120,000 / 1/2 45-75 MH/BLUE 120,000 ! 34 - - - 1LO] ML Hi | HI
120,000 / 3/4 45-75 MH/BLUE 140,000 { 34 - - LO [ML Hi Hl | -
140,000 / 3/4 45-75 MH/BLUE 140,000 / 3/4 - - - Ol ML [HI[HI
140,000 / 3/4 50-80 MH/BLUE
* See furnace rating plate tor BTU/HR input and mo-
* These are initial Factory Settings. for 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 reducad airflow and these spead tap settings
will not be correct. To determine correct speed tap
settings at duct work static pressures above 0.5"
W.C., sea Product Data Sheet.

FIGURE 41

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

b. Air Conditioning,

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

B. Weasuring duct work static pressure.

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

2. Insert one static pressure tap into supply air transition
dust between fumace and cooling coil or in the supply air
plenum for heating only systems. Insart other static pres-
sure tap in return air planum. See Figure 42.

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

4, Connect pressure 1p attached to relurn air plenum to
negative pressure side of slope gauge (top of scaie). See
Figure 42.



A. Preparing to measurs air tampersture rise.

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

FULL TRANSITION B. Measuring alr temparature riss. 4

18 INCH MINIMUM . .
Air temparature 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

FURNACE on this speed tap when shipped from factory.

1. Place thermometer in supply air pleanum approximateiy 2
feat from furnace. Locate thermometer tip in center of
plenum to insure proper temperature measurament.

/coouNG

o PRESSURE
CABINET TAP 2. Place thermometer in return air duct approximately 2 feet
from furnace. Locats thermometer tip in center of duct to
insure proper tamperatura measurement,
TO RETURN
PLENUMUR 3. Set room thermostat on highest temperature setting. Op-
erate furnace 6 minutes. Record supply air and return air
SLOPE GAUGE temperatures.
FIGURE 42 4. Calculate air temperature rise by subtracting return air

temperature from supply air temperature.
5. Start biower. P PRl P
5. a. I air temperature rise is below maximum tempaera-

a. Heating speed blower can be run by jumping ture rise, heating system has sufficient airflow.

terninals "R" and "G" on 24 volt terminal block lo-

cated on the Control Module. b. If air temperature rise is above maximum tempera-

ture rise specified in Figure 40, gas input may be !
high. Check gas input following the Instructions v
Seaction 21,

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

¢. If air temperature rise is still above maximum tem-
perature rise specified, mors heating air tlow is
needad. Change blower heating speed to a higher
setting. Foilow instructions in Section 24 to adjust
blower speed.

NOTE: On cooling spesed, there will 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 blowet running, read duct work static pressure from

slope gauge. CAUTION: Operating turnace above maxi-

mum air temperature riss may cause poor heat-
Ing pertormance and decreased hest sxchanger
life.

NOTE: If air filter location is upstream of raturn 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. 6. Heating speed tap should not normally be reduced below

initial factory setting. Some duct system configurations
and supply ragister locations may result in "cold blow.”
Setting heating speed tap to next lower speed may re-
solve this issue.

Duct work = Measured - Q.08 inches W.C.
Static Pressure Pressure

7. Duct work static pressure should not excaed 0.5 inches

W.C.in order to insure proper volume of air fow. 7. Afer making heating airflow adjustments, you must check

air temperature rise following steps 3 and 4 above to
varily that resulting air temperatyre is within allowable
range.

8. Remove jumper wire from 24 volt terminal strip. Remove
pressure taps and seal holes in duct work. Failure to seal
holes could result in reduced system performance.

8. If air temperature rise is still above that specified on fur-
ti late and in Fi 40, check duct work de-
SECTION 26 - MEASURING ARt TEMPERATURE RISE Cign with & qualfied heating engineer. It may be noces-

. . . . sary to resize the duct work. Recheck air tempars* ~~
Equipment Needed: Save time by getting these tools before you rise aher revising duct system.

start; ltem number(s) 21 listed in Section 10, -
9. Setroom thermostat to desired setting.
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10. Remove thermometers and seal duct work hoies. Failure

to seal holes could resuit in reduced system performance.

SECTION 27 - CHECKING CONTROLS

Equipment Neseded: Save time by getting these lools beforg you
start: Item number{s) 3 and 18 listed in Saction 10.

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

Follow these staps:

1.

10.

.

12.

13.

Turn off electricity at electical disconnect switch next to
furnace.

Tum gas control knob clockwise -> to OFF position.

Connect a *U" tube water mancmeter to gas conirol outiet
{manifold) pressure tap.

Set room thermostat to its highest temperature.

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

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

Turn off glectricity at electrical disconnect switch located
next to furnace. Turn gas control knob counter-clockwise
«<- to ON position,

Tum on electricity 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 o start.

NOTE: To purge gas lines, it may be necassary to wait
several minutes for the piiot burner to light.

Cycle electrical disconnect switch naxt to furmaca on and
off. Watch at least three ignition cycles. Pilot shouid ig-
nite main burners smoothly.

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

Tum off elgctricity at electrical disconnect switch located
naxt to furnace. Diaconnect all room thermostat wires at
Control Module terminal strip. To start blower on heating
speed, jump terminails “R" and *G". Turn on electricity at
glactrical disconnect switch next to furnace.

Using a match flame check for air leaks betweaen bulk-
head and blower dack, under burners and up each side
whera bulkhead mounts to casing. Tighten screws until
air leaks stop.

Tum off electricity at electrical disconnect switch located
next to furnace. Remove jumper from terminai strip, ter-
minals "R" and “G". Reconnect all room thermostat wires
to eriginal erminal strip, terminals. See Section 13,
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14, Remove *\~ tube water manometer from gas controi and

replace outlet pressure tap. Turn gas control knob
counter-clockwisa <- to ON position.

15. Set room thermostat to dasired setting.

SECTION 28 - BLOWER TIMINGS

t. Heating blower on-delay setting is fixed at 30 seconds
from when the main vaive opens and ie not adjustable.

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

3. It a differont blower ofi-delay is desired:

a. Find two small switches locatad near the 24 valt ter-
minal strip on Control Madule.

b. Determine swilch settings for desired heating blower
ofi-delay. See Figure 43,

CONTROL MODULE
BLOWER OFF-DELAY TIME SETTINGS

8 i

100 140 180 SECONDS
l DELAY
>0 KBRS
>0l S,
| o C G Y W R
FIGURE 43
c. Set DIP switches on Control Module using a small
scrow driver.

4. Cooling blower on-delay setting is fixed at 6 seconds and
is not adjustable.

5. Cooling biower aff-delay setting is fixed at 80 seconds
and is not adjustable.

SECTION 29 — MAINTAINING FURNACE IN
GOOD WORKING ORDER

WARNINQ: Follow these procedures before Inspeciing
furnace.

«  Turn room thermosiat 10 its lowest or off setting.
»  Turn off manuat gas shut-off valve,

+  Walt at laas? five minutes for furnace to cool it it was
recently operating.



. Turn off furnace elsctrical powser; fallure to do so
cculd resuit In Injury or death.

WARNING: use replacement parts listed in parts fist.
Fallure ic do so could causs Improper lurnace operation, re-

sulting in damage, (njury or death,
Perform periodic preventive maintenance once before heating sea-
son begins and once during heating season. Inspect, clean, and
tepair as needed the following items:

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

2. All burner combustion air openings.

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

4, All gas pipes leading to fumaca.

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

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

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

A qualified service technician should follow these steps
to remove biower asgsembly.

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

b. Disconnect room thermostat wires from 24 volt ter-
minai strip on Control Module.

¢. Locate the five blower motor wires which feed
through the casing hem. Disconnect blower motor
wirgs from Control Module. See Figure 39.
NOTE: Label blower motor wires bafore 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 atsembly located in the
middie of the blower deck.

g- Remove screws holding blower assembly o blower
deck.

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

ariginal pasitions.

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

SECTION 30 — GETTING OTHER INFORMATION
AND PUBLICATIONS

These publications can heip you install the furnace. You can usu-
ally tind these at your local library or buy them directly from the

publisher. Be sure to consult current edition of each standard.

National Fuel Gas Code ANSI 2223 1/NFPA 54
Naticnaj Electrical ANSI/NFPA Code 70
Standard for the ASHRAE/NFPA 90

instailation of Warm Air
Heating and Air
Conditioning Systems

Standard for Chimneys, NFPA 211
Fireplaces, Vents, and

Solid Fuel Burning

Appliances

For more information, contact these publishers:

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

ASHRAE: AMERICAN SOCIETY OF HEATING
REFRIGERATING AND AIR
CONDITIONING ENGINEERS, INC.
1791 Tullie Circle N.E.

Atanta, GA 30329
(404) 636-8400

NFPA: NATIONAL FIRE PROTECTION
ASSOCIATION
Batterymarch Park
Quincey, MA 02268
{617} 770-3000



SIDEWALL VENTING

To assure both sale and proper operation, please carefully foliow the instructions in this Addendum
and the basic Instaliers’ 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 to later furnace
purchasers or users. If any of the four documents is missing or damaged, contact your installer or
furnace manufacturer for replacement. For etfficient service, please give your furnace mode| 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. Pigase remember to have only gualified 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 instruclions as accurately and thoroughly as possible, they may not cover
every system variatton or contingency. Also, questions of interpretation may arise. For more informa-
tion, solutions to particular problems or claritication, contact your locai distributor or the manufacturer.
See the furnace rating plate for who to contact.

Furnace instailation must foliow ail applicable NATIONAL, STATE and LOCAL CODES.

WARNING: 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;

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

IMPORTANT SAFETY NOTE: After installing the furnace, show the user how to turn off gas and
electricity to furnace. Point out control and switch locations for turning off gas and eiectricity. Go over
Section 6 of Users’ Information Manual and Section 31 of the Installers’ Information Manual with user.
Warn user to keep insulating matenials 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 fumace can be horizontaily vented
through an outside wall without the addition ot an acces-
sory power venter. Horizontally vented induced Draft fur-
naces must nat ba comman vented with any other appti-
ance.

WARNINQ: common venting could sllow preducts of
combustion tc escape through other appliance connected to
same vent. This could resulf in combustion produets coliect-
ing In siructure during use, resulting in injury or death,

Venting Materisls

Use only high temperature plastic pipe for horizontal venting of
inducad draft furnaces. Allowable materiais are Hart & Cooley's
“Uttravent™ or Plaxco's “Plexvent.” |nstail using these instructions
and vent manufacturer's instructions.

WARNING: Do not use double wall B-vent, single wail
C-vent, PYC or any other piastic venting materiala other than
those listed below. Improper venting materisis could deterio-
rate allowing combustien products o collect in structure dur-
ing use, resulting in injury or death.

A. Horizontal Yenting

Air Space Clearances
To Combustibie Material

Pipe Diameter Clearance
ar 5
4" 8™

*Clearances to combustible material may be reduced when
combustible material is protected as described in current Na-
tional Fugl Gas Code ANSI Z223.1/NFPAS4, part 6 entitied
*installation of Specified Equipment,” subsection antitied
“Clearances for Indoor Installation.”

VENT COMPONENTS _ _
HarvCooley  HarvCooley Plexco Plexoe
hem Description 3" Pipe 4" Pipe " Pipe 4~Pipe
5 1t Plpe Length IUPS AUPS 901 220 2034851
90-Oegrea Sweep Eibow  JUESED 4UESE0 02296 wO5772
45-Degree Eidow JUE4S 4UESS 03948 WOSTTS
Toe aut 4UT 205 288 13854
Debrie Screen D8 «UDS — —
Tea With Screan —_— —_ 201871 soass2
Condensata Screen orp 4UDP S0B840 03855
Coupling 3UC 4UC 205830 905807
4" Roducer 4URY 4URD 08744 905 744
Sealant DOWTRATY DOW7?MATY DOW?MRTV DOWTMATY
Drain Tes-Lateral T 4uUT 201781 e
Draln Tea-Vanical UT 4UT 201487 203917
wail Thimbie AUWT AUWT Nate (1) Nolas {2)
Root Flashing ALF AUF Note (3) Nola (4)
Yent Support Kit 4060500° 4099500° 4009300°  40p9800"
(1) Use 903295, 005082 or 908072 (2) Usne 308079, 20TO84, 907004 or 907103
{3) Use 903450, 904971 or 905337 (4} Use SATOTS, 908983, 207089 or 207108

*This Wt is availaive sepurately from ihe furnace manulacturer and 's required on alf
modele.

NOTE: When high temperature plastic pipe is used on a

furnace converted o downflow position, be aware
that plastic pipe must be disconnected each time
service or certain replacement parts are needed.

When replacing plastic pipe atter servicing or repair, ayg

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 sections of pipe,
except at wall thimble when horizantally venting.

Toails neaded for instailation 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 anough
space to attain the 1/4 inch rise per foot of vent run. This
rise is necassary for proper vent operation and conden-
sate drainage.

Support vent every 5 feet 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
affect its operation. When this is not possible, cor-
sider using protection from strong winds such @

fence. -

¢. 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. At least 4 feet below, 4 feet hofizontally from or
1 foot above any door, window or gravity air
inlet te the building.

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

4. Al least 8 feet away lrom any inside corner
formed by two exterior walls. 10 feet is desir-
able.

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

8. Al least 3 feet above or 10 feet from any forced
air inlet to the builkding.

7. Atleast 10 leet trom any adjacen? building.

8. Atloast 4 feat from plants or shrubbery.

-



SOFFIT
ol ===
L—— 4 ——L-—— 4 —'J

5
10" RECOMMENDED

ELECTRIC . .
METER O" + 4

FRESH
AlR

INSIDE YENT INTAKE
CORNER ERMINATIOND~ ——L‘— 100 ———=
L —— <

T
FIGURE 1
6. See bolow tor allowable vent lengths and ven! pipe
sizes.
Furnace
input Yent Maximum
BTUH Plpe Size Lengths & Eibows
40,000 3 inch 40 ft. & 4 elbows
60,000 4 inch 40 ft. & 4 glbows
80,000 4 inch 40 1. & 4 elbows
100,000 4 inch 40 f. & 4 slbows
120,000 4 inch 40 ft. & 4 elbows
140,000 4 inch 40 ft. & 4 olbows

NOTE: A minimum vant length of 48 inches is necessary for
furnace service access.

7. Vent Pipe Installation
a. Cutting

Cut pipe with a handsaw centaining at least 24 1eeth
par inch, Cut pipe squarely.

WARNING: Failure 10 cut plpe squarely

could result In pips nol seallng properly. This
could allow combustion products to collect In
structure during use, resulting in injury or desth.

WARNING: Do not drill holes in pisstic

pipe or fittings. Do not use shest metal screws,
rivets or locking clips In pipe or fittings. Drilling,
using screws or rivets may cause pipe or fittings
to crack, allowing combustion products to col-
lect in structure during use, resulting in injury or
death.

NOTE: Ooc not cut pipe with a power saw. Culting
pipe with a power saw may cause cracking
or shattering of pipe. Cracked or shattered
pipe may prevent a complete seal when
joining pipe.

7

Jaining and Sealant
Use only approved sealant, Dow-Corning 736-RTV.

WARNING: uyse only approved sealant, do
not vse PYC cement. Faifure 1o seal vent system
with proper sealsnt and procedurs could allow
combustion products to coflect in structure dur-
Ing use, resylting in infury or death.

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

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

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

3. When pipe seats in the fitting, check that a com-
plete ring of seaiant is visibie. A complate ring
of sealant assures seal is gas-tight. Full joint
strength is developed after 24 hours curing time.
Tape may be used 1o hoid the joints untii cured,
but do not compietely seal the joint because
sealant wili not cure. Remove tape after sealant
cures.

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

Yent 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) #28 (.136) holes in the top
plate. Holes sheuld be driiled no closer than 5/8
of an inch from front edge of lop plate to avoid
intertference with front door.

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

4. Secure clamp supporis to top plate with (3j
screws provided. See Figure 2.

WARNINQ: Feilure to use these com-

ponents could cause a locse ven! connec-
tlon causing nauses, zsphyxiatlon, lnjury or
death.



TOR PLATE =,

#10AB x 1/2
SCREW \
3 REQ'D.
eao ~ HOSE CLAMP

CLAMP SUFPORT
3 REQ'D.

5/8" MINIMUM

FRONT DOOR

PLASTIC VENT SUPPORT

HGSE CLAMP

5/8 1.0. TUBING FOR 4" VENT
J/8 1.0. TUBING FOR 3° VENT

‘r

GAS FLOW
ORAIN PLUG

WATER SEAL

DISPOSE OF CONDENSATE
ACCORDING TO LOCAL CODES

FIGURE 2

5" FOR 3" Dla. PIPE
9" FOR 4" DIA. PIPE
T0 COMBUSTIBLE
MaTERIAL

HIGH TEMPERATURE — 13" wa
DRAIN TEE

x$

FIGURE 4

9. Wall Penetration

1.

When penetrating a non-cambustible wall, make
the hole just large enough for vent pipe. Use
approved sealant material to seal vent pipe 1o
the nan-combustible wall. Seq Figure 5.

SEAL OPENING WTH
RTY SEALANT

TERMINATION TEE

!

VENT PIPE -/

HOSE
CLAMPS

71 12° MIN. ABOVE Y

14 GROUND OR NORMALLY|
MINIMUM EXPECTED SNOW

1 ACCUMULATION LEVEL

HORIZONTAL INSTALLATION
THRU A NON—-COMBUSTIBLE WALL

LITI]I

NOTE:

FIGURE 3
d. Condensate Disposal

Ven! 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 {rom draining
back into furnace. See Figure 3.

Attach correct size flexible viny! drain tubing to drain
plug. Fill the drain tube trap with a water seal. This
will pravent combustion products lrom escaping
through the tlexible vinyl drain tube. See Figure 4.

WARNING: Faliure to finn tlexible vinyl

drain tube trap with & water sesl could ajlow
combuation products to collect In structure dur-
ing use, resulting In Injury or death.

i ftaxible vinyl drain tube is in an area that may
expose condensate to below freezing temperaturas,
use heat tapes. Use heat tapes that will not melt
condensate tubing material.

NOTE:

FIGURE §

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

WARNINQ: Faiture 1o uu- a wall

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

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

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

Hold thimble in place by applying approv=d
sealant to male half before assembling.
thimble into wall. -

Alter inserting thimble, secure to outside and
inside walls with nails or screws. Ssal thimble



to inner and outer walls with approved soalant
material.

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

To prevent vent pipe from maoaving in thimble,
attach stainless steel hose clamp o both pipe
ends extanding from thimbie. See Figure 6.

WARNINQ: po net overtighten hose
clamps. Overtightening may resuit In the
vent pipe warping or cracking which couid
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
allowable termination tees.

CAUTION: 0o not 10cate the vant ter-
mination claser than 4 feel to piants or
shrubbery as combuation producia may
stunt or kill them. Also see Sectlon B for
proper vent termination tee clearances,

CAUTION: in soms instances, sxces-
sive condensate at the termination tee can
cause staining or damage to the outside weil.
Sealing or shlelding of outaide wail with a
corrosion resistant material (such as slumi-
num shest) may bs necessary.

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

VENT COMPONENTS

HaruCooley HartCooley Pisxco Plexco
Item Description 3" Pipe 4" Plpe 3" Pips 4"Pips
Tarmination Tea auT auT - —
Debris Screen VDS 4uDs — -
Termination Tee With — — 901971 S06ag2
Dabns Screen

b. Make sure debris screens are in place.

WARNING:

The inside of the termination tee must be a
minimum of 14 inches from outside wall.
See Figure 6 lor a correctly completed in-
stallation.

CAUTICN: Do not stsp on, sit or

place any weight on termination tee. If
termination tee Is dislodged, furnace
may not opsrate.

Do not step on, hit or place any weight on

terminstion tee. If termination tee la mishandled, vant system
may bacome disconnected at furnace aliowing flue products
to collect in structurs during use, resuiting in injury or death.

B. Vertical Venting

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

appliance.

WARNING:

Commen venting could allow products

of combustion 10 escape through other sppliance con-
nected to same vent. This could resuit in combustion
products collecting in structure during use, resulting In

injury or death.

WALL THIMBLE (INNER HALF)

VENT PIPE -\

INNER SHIELD

WALL THIMBLE (OUTER HALF)

0

HOSE CLAMP

INSIDE WALL

HOSE CLAMP

pe—— 14" MINIMUM

OUTSIDE WALL

3’ AND 4" THIMBLE

PROTECTIVE SCREEN
IN BOTH ENDS

TERMINATION TEE

FOR 3 PIPE A

=5 3/8
FOR 4" PIPEA = B 1/8

FIGURE 6
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SIDEWALL VENTING

-

1. Staning Yent System

You may use high temperature plastic pipe to vertically
vant 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.

2. Vent Termination
Only a termination tee with dabris scroen is allowed for

3/8 1.0, TUBING vent termination. See "8. Vent Termination Tee instaila-
tion* for proper inetallation.

HOSE CLAMP

WATER SEAL
HORIZONTAL FURNACE INSTALLATION NOTE: Terminating vent system with other than termi-
nating toe can cause improper fumace opeara-
FIGURE 7 tion. See Figure O lor proper vartical vent
termination.
TES RATURE . ,
SR T Vent this furmnace using these instructions, Installers’ In-
. . formation Manual and Part 7 of Current National Fuel
> Fom 3+ Dia_ PE Gas Code ANSI 2223.1/NFPA 54. Also, meet require-
TC COMBUSTISLE MATERIAL maents of (ocai utilities and other focal code authoritias.
-

INFORMATION B

UPFLOW OR DOWNFLOW INSTALLATION

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.
8" AIR SPACE REQ'D. BETWEEN FIRESTOP

4" PIPE AND COMBUSTIBLE MATERIAL. T

FIGURE ¢
40



VENTING TABLES CATEGORY 1 CENTRAL FURNACES

SEE
MANUAL NUMBER
2100-171A
BARD MANUFACTURING

INFORMATION &8

M G

COPYRIGHT ©1990
GAS APPLIANCE MANUFACTURERS ASSOCIATION REVISED: JULY, 1991

7507-183
41 412100A
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Harazing & Cooling Products

Heating Outpul/Efficiancy Dats

(Natural and Propane Gas)

Blower Performance Application Dats
(C F.M. dats is based on unita with filters in piace+)

Mol BTUNinput BTUNOup AFUE igniion | MolorHP Blowsr Temp Motor Motor  Tons AC e 'smi"“"
Number {1000°s} (1000's} Rating% CSEX" [TrpaSpeed Sz R FLA Speed @5WLC - 2"" ’Prmm:m w.c;) ;
HI 240 1000 950 0 850 835 730
MPGO40D24C 40 k3] 80.2%  75.4% 1MPSC 104 5080 40 MH 15 890 845 8OO 760 710 540
MPGD40D24C X 4 spd ML 1.0 fal} 875 635 805 550 -
Lo 475 5 90 . .
Hi 34 1500 1450 1380 1348 1268 1180
MPGO40D36C &0 x5 BN 4% MPSC 104 080 55 MM 25 1200 160 130 1100 1040 980
MPGC40036C X 4 5pd ML 20 320 905 B75 850 810 770
Lo 15 708 880 670 &40 815 560
HI 20 1040 1000 %5 310 850 755
MPGOsOD24C 8O 483 W% T58% 1MPSC 104 4575 40 NH 15 915 875 835 8040 T35 640
MPGOs0D24C X & spd ML 15 40 Al 670 835 560
Lo 475 #50 #10
HI 3.0 1485 1435 1375 1340 1280 1170
MPGOGODIEC &0 48.8 BZ% 75.1% WAPSC 108 45-75 67 MH 25 175 180 125 1070 1035 970
MPG080DIECX 4spd ML 20 900 880 880 B40 00 760
Lo 1.5 550 675 650 525 800 565
Hi 40 1830 1870 1800 1705 1835 1560
MPGOGDD4BC &0 4.8 2% T20% 1PSC 108 3565 B0 MH 5 1510 1506 1490 1440 1410 1355
MPGOS0D48C X 4spd ML 30 1220 1230 125 1220 18 1
Lo 25 $10 %30 380 1020 10X 1018
HI 3.0 1500 1445 1390 1320 1230 1180
MPGO80D38C - &0 850 BO.2%  748% 1APSC 108 4070 85 MH 25 1200 "7 1138 1095 1035 970
MPGOA0DIECX 4 spd ML 20 20 900 870 859 810 775
Lo 15 705 680 670 635 60 57
Hi 40 1910 1840 1800 1720 1645 1560
MPGOBOD4BC 80 850 80.2% TR 12PSC 108 5080 80 WH 35 1605 1495 1470 1445 13886 1345
MPGOBOD4BC X 4 5pd ML 0 1170 1200 1206 120 1200 150
Lo 25 890 529 950 965 960 985
H 50 2305 i AT ] 24 1930 1800
MPGORDSC 0 85.0 802% A% WPSC Dugl 4070 92 MH 40 1830 1550  1BAD 1610 1580 1485
MPGORDAOCK, 4mpd 104 ML a5 1315 1355 1385 1370 1385 130
18} 3.0 1000 1080 1110 1145 1155 1140
H 40 1375 1818 1735 1560 1580 1485
MPG100048C 100 a3 02 79% 12PSC 108 5080 B0 MH s 1530 1500 1470 1415 1380 1310
MPG100048C X 4 spd ML ki) 1200 1238 1230 1225 1205 1150
Lo 25 %65 75 1005 1005 990 344
HI 5.0 5 245 2165 2050 1950 1850
MPG100080C 100 813 B.2% 74N MPSC Oyl 470 93 WMH 40 1810 1850 1656 1815 1565 1535
MPG100060C X 43pd 104 ML 35 1300 1360 13%0 1400 1390 1338
[[s} .0 965 1030 1078 120 13 1%
Hi 50 275 2100 2080 0% 1965 1850
NPGI1200D60C 120 g78 B0 T5A% ¥4PSC  Dual 4575 84 MH 4.0 1535 1526 1525 1550 154 147
MPG120080C X 4 5pd 104 ML kK\] 1355 1305 134 1340 1340 1300
Lo 25 995 1035 1079 1110 10 1A
Hl 55 2445 2400 0% 2360 231 2100
MPGL40D60C 140 1138 B 75E% YAPSC Cual 5080 94 MH 40 1725 1750 1765 1750 1115 1650
4spd 108 ML a5 1375 1415 1440 144 1440 1410
Lo a0 119 150 118 1210 1200 1190
(5} - Danotes Califomia NOX models.
* Calormia Seasonal Efficiency
+Artiow ratings are with washable air fiters in place - that are awailabie from the manulacturer - not suppiied with hymace.
N - spacificaions subject 10 changs withou NOMCe.
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