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GENERAL INSTRUCTIONS o
This furnace is design certified by CSA International as a category I fumace and g:gbe ugeci a“; ﬁ'::n
petroleum gases (propane - when installed with the proper propane conversion kit). ‘Thls . ace uses.air/xom
cornbustion. .
It is shipped as a packaged unit, complete with burners ¢ e
a thermostat hook-up as per the wiring diagram and a gas line connection. This farnace can beg:}xstgll%n}g
horizontal airflow positions. Do not install this furnace outdoors or us¢ fox" temporary Wm@cqgta e; f 1.
This furnace has been designed to interface with split system cooling equipment f(ap%?é] heastlx'ng
laboratory) so as to provide ''year round air conditioning”. The blower has been “sized forbo! -
controls include a cooling fan relay. ) e Tatest eI OF
The furnace installation must conform with local building codes or in the absence of local éodes,:with - X

i 3 - H tallation Codes CAN/CGA—B%%%;:{ 2y S X
National Fuel Gas Code ANSI Z223.1 (NFPA-54) or Canadian Ins ) Fudl GasA;Codéy chiinable f om

»

and controls, and requires aline voltage (113Y)c0

P

£ oExi oty ooy
“ a3

For complete information on installation standards consult the (U-S-)A O o Assition, 1515 Wilson
. . . merica sociatiQn, 1020 1.
Protection Association, Inc., Batterymarch Park, Quincy, MA 02269 or the A ssodiation 178! Rex

VA 22209 or the Canadian installation codes obtainable from Canadian Standards o,
Ontario, Canada MOW1R3. T
? - . % t Ps)s,

This furnace is designed for a minimum continuous return-air temperaturc of 64FF dB or intérmittent OPS

y o X axi inuous temperatise ot
@ as when used with a night setback thermostat. Return-air must not exceed a maximim continuous temperatiy i
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o LOCATION / PLACEMENT

Slte Selectlon. Thls fumace may be located in an attic, closet, basement, crawl space, alcove, garage or suspended from the ceiling of a
utlhty room or basement. Select a location that will meet all requirements for safety, clearances, ventilation and combustion air, ductwork

desxgn, gas plpmg, electrical wiring and venting.

R .'"i"xi

Clearances. “.-Fhe followmg minimum clearances, or greater, must be provided between the furnace and adjacent construction.
Table 1.2 MINIMUM INSTALLATION CLEARANCES
“UPFLOW” POSITION “DOWNFLOW” POSITION “HORIZONTAL” POSITION
Smmblekfomalpovecqr closet installationf | Suitable for alcove or closet installationf | Suitable for attic, alcove or closet
on combustible flooring at minimum | on non-combustible flooring at minimum | installationf on combustible flooring at
clearance, from adjacent construction not | clearance from adjacent construction not | minimum  clearance  from  adjacent
less that the following: less that the following: construction not less that the following:
) - * Installation on combustible flooring only | * Line contact only permissible between lines
TIE 0 ey when installed on special base (see model | formed by intersection of the top and two
oe s & rating label for proper special base). sides of the furnace jacket and building joist,
S A studs, or framing.
~Top.: Sides Back Front Vent
2 - 1” 1” 6” 6” with single wall vent
R Y I B TH 17 3” 1” with B1 vent
T For closet installation see Air for Combustion and Ventilation.

Fy iz . ) -
The fumace‘ should not be conmected to an operational

chimney tha; also serves a solid fuel buming appliance. The
fumace should also be located as ‘near to the center of the air
dxstnbuuon system as poss1ble, and should be ‘installed level.

Thls fumace may be mstalled on non-combustible flooring or
on, waod ﬂoormg however 1t inust not'be installed directly on
carpetmg, tlle or any other .combustible material. In the
downﬂow Qosmon, it must be installed on non-combustible
flooring or on thé special basehsted on the rating label.

In a horizontal posmon, lme ‘contact is only permissible
between lines formed by the mtersecuon of the furnace top and the
front and back sides and buﬂdmg 301sts, studs or framing (See

Figure 2.2).

Flgure 22 LEVELING AND A'I'I'IC INSTALLATION
SHOWING LINE CONTACT

. »:'ROOF k . -&r
N . 3T LINE CONTACT ONLY PERMISSIBLE

AN . .y BETWEEN TOP CORNERS OF FURNACE
o - / ' AND BUILDING JOISTS, STUDS OR

=N\ FRAMING
Rt Sl 1 F TR
FRONT
. o -

< =

KEEP ALL INSULATING MATERIAL
CLEAR OF FURNACE INSULATING
MATERIALS MAY BE COMBUSTIBLE

A clearance of at least 30" should be provided at the front of
the unit for servicing. For attic installations, the passageway and
servicing area adjacent to the furnace should be floored.

If the furnace is to be installed in a crawl space, consult local
codes. (Use of a concrete pad 1" to 2" thick is recommended.) If
the furnace is to be suspended from the ceiling, it will be necessary
to use steel pipe straps around each end of the furnace. These
straps should be attached to the furnace with sheet metal screws
and to the rafters with bolts. The furnace may also be suspended
by using an angle iron frame bolted to the rafters. (See Table 1.18
for size and weight of furnace.) Care must be taken to allow for
service access.

If a furnace is to be installed in a residential garage, it must be
installed so the burners and the ignition source are located not less
than 18" above the floor and the furnace must be located or
protected to avoid physical damage by vehicles.




Air for Combustion and Ventilation:

Contaminated Combustion Air Do not install this furnace in a
structure defined as having contaminated combustion air.
Allowing exposure to substances containing chlorine or fluoride
¢ould harm the furnace. Substances to avoid include, but are not
limited to:

o Permanent wave solutions

«  Chlorinated waxes and cleaners

o Chlorine based swimming pool chemicals

e Water softening chemicals

+  De-icing salts or chemical

«  Carbon tetrachloride

+  Halogen type refrigerants

«  Cleaning solvents (such as perchloroethylene)

»  Printing inks, paint removers, varnishes, etc.

«  Hydrochloric acid

o Cements and glues

»  Antistatic fabric softeners for clothes dryers

o Masonry acid washing materials

Adequate Ventilation and Combustion Air This section

is provided to give guidelines for the introduction of air for
ventilation and combustion air. The total quantity of air provided
to the installation area must equal the requirements of all gas
appliances in the area.

Adequate facilities for providing air for combustion and
ventilation must be provided in accordance with the latest edition
of section 5.3, Air for Combustion and Ventilation, of the National
Fuel Gas Code ANSI Z223.1 or Sections 7.2, 7.3 or 7.4 of
CAN/CGA. B149 Installation Codes, or applicable provisions of
the local building codes.

The furnace shall be installed in a location in which the
facilities for ventilation permit satisfactory combustion of gas,
proper venting and maintenance of ambient temperature at safe
Timits under normat conditions of use. The furnace shall be located
so as not to interfere with proper circulation of air.

In addition to air needed for combustion, ventilation in the
form of process air must be provided as required for: cooling of
equipment or material, controlling dew point, heating, drying,
oxidation or dilution, safety exhaust and odor control. Air must be
supplied for ventilation, including all air required for comfort and
proper working conditions for personnel. For purposes of this

aggregate input rating of all appliances
installed in that space. Rooms
communicating directly with the space in
which the appliances are installed, through
openings not furnished with doors, are
considered z-part ef:the unconﬁnedvspaece. s
3« BB T 0T

A space whose volume.i5:legs;than: 50 cub;p
feet per 1000 Btu per hour of the aggregate
input rating of -all,appliances installed.in",
that space. T

Confined Space:

~

If the installation area meets the deﬁmﬂon of * ﬁnconﬁned*

Space” and does not have additional amreqmrerﬁents as® ééscnbed

the furnace may be installed without making specziahpvovxslons for:
combustion and ventilation air. )

WO Lt '4 54\4)4{

32 4D

If ventilation and/or combustion air must be supplied to the
“Confined Space” from inside the building structure, two
permanent openings to an additional room of sufficient volume
as to combine the volumes of the spaees to meet the criteria for
an “Unconfined Space” must be created. Each opening must
have a free area of not less than one square inch per 1000 Btu per
hour of total input of all appliances within the.{*Confined :Space”

(but not less than 100 square inches).. These Openings-must be, -
located 12 inches from the_top and bottom of the furnace ‘area”

respectively and must be at least 3 inches lono on the smﬁier §1de™
of the opemnc Neither opening can be blocked at any nme
“Confined Space” from otitside the buxldmg struéfure twa”
34 L
permanent openings to thc outdoor;s must be \creatéd “Each-
opening must have a free area of not Tess than one square Heh' per

4000 Btu per hour of total’ mput of éII apphénces Withif the™
These opemnos must b located 127inches'*

from the top and bottom of the fpmace area respec’nveﬁ/ N'elther .

“Confined S pace

opening can be blocked at any ume .
When ducts are used {0, supp’fy air, they must’ be of the same
cross sectional area as the free area of thé opemncs to Whlch they

connect. The minimum élmenswn of rectanoular air ducts must

not be less than 3 inches.

:Do"' 1ot block the combustlon or ventx]aﬂon air
"_.iopemngs in the fumace.mAny blockabe wﬂl”result
" improper ¢ combustion 28d may resuit’ i a fire

3. J

instruction the following definitions apply: o
225 hazard or unsafe condltlon. i
( SUnconﬁned Space: A space whose volume is not less than 50 : W A 3
N cubic feet per 1000 Bt per hour of the ‘ i
i
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Checking For: Vent Oversxzmg

24, If thisy furnace; is replacing a furnace that is attached to a
vefiting system-serving other-appliances, the venting system is
likely to be too large.to properly vent all of the attached

2appliapces., An improperly sized venting system can lead to,

condensation, leakage, or spillage.

Each ap liance connected to the common venting system
should be*individually checked for proper operation while the
other-appliafices connected to the common venting system are not
in gperation. The following steps must be followed:

(a) i-Seal any-unused.opening in the common venting system.
) Vlsually mspect the venting system for the proper size and
honzontal pltch ‘and determine there is no blockage or
restnctxon, "leakage, corrosion and “other ‘deficiencies which

"could cause an unsafe condition, ’

1 ‘
Yoo T . ER

I

(c) Insofar as is practical, close all building doors and windows
and all doors between the space in which the appliances
remaining connected to the common venting system are
located and other spaces of the building. Turn on clothes
dryers and any appliance not connected to the common
venting system. Turn on any exhaust fans such as range hoods
and bathroom exhausts, so they will operate at maximum
speed. Do not operate a summer exhaust fan. Close fireplace
dampers.

Follow the lighting instructions. Place the appliance being

inspected in operation. Adjust thermostat so appliance will

operate continuously.

If applicable, test for spillage at the drafthood relief opening

after 5 minutes of main burner operation. Use the flame of a

match or candle.

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

g) If improper venting is observed during any of the above tests,
the common venting system must be corrected. The vent
system or vent connectors may need to be resized.

When re-sizing any part of the common vent system or vent

connectors, the common vent system or connector must be

sized to approach the minimum size as determined using the
appropriate venting table found in the (U.S.) National Fuel

Gas Code ANSI 7223.1, or CAN1-B149 Installation Codes.

@

&)

)

INSTALLATION

When installed, the furnace must be electrically grounded in
accordance with local codes or, in the absence of local codes, with
the (U.S.) National Electrical Codes, ANSI/NFPA 70 or®CSA
St’ahc{ard C22. I *Part 1 Canadian Electrical Code. To properly

mstalf the ﬁeld wmng of this unit refer to Figure 1.19 & 1.20. In’

ali mstances, th? wgmg to e done and any replacement ‘of wire
shall co‘hfo Wt the temperature lnmtanon for Type T wire

[63°P Tisé (35°C)]

" s

NN R

L IIOIC e om e er
To Prépare Unit for Tristallation:

B3 ‘ + 4 B wee v G L
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General Requirements: ~
Regardless of which airflow direction that the furnace is

installed, the follpmno steps are 'féQuzred »

1. The electrical édnniections and thé thermostat connections are
made at the openings on eithér side panel of the unit in the
control box area. Either side may be used, as convenient, but

\ the provxded ho1e pluos should be inserted in the unised holes.

2. The left, ncht, or, bottom retum air Opening must be used for

. “return aj: An externa]ly mounted air filter must be used with
" this fiirmace. )

3. ‘This furnace has 4 two f)iéce bottom panel. For bottom or end
duct return, remove the back portion of the bottom panel by
removing the four (4) screws—2 on each side toward the back
of the furnace. (See Figure 1.4) Tilt furnace toward the front,
the bz;cl‘c3 g_o_x:tion of the panel will drop down. Then the back

20096401
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portion can be removed by pulling toward the back of the
furnace. Refer to Figure 2.18 for ductwork sizing.

Figure 1.4 BOTTOM PANEL REMOVAL

FRONT v}

REMOVE SCREWSY EACH SIDE

4. The flue may exit the cabinet either through the right or the
top panel, depending on the requirements of the msta]latwn
See figure 1.8 for configurations.

Ductwork Recommendation:

The proper sizing of warm air ducts is necessary to insure
satisfactory heating operation. Ductwork should be in accordance
with the latest editions of U.S. NFPA-90A (Air Conditioning
Page 4 of 20
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Systems) and NFPA-90B (Warm Air Heating and Air

Conditioning Systems) or Canadian equivalent.

The supply ductwork should be attached to the flanged
opening provided at the discharge end of the furnace. See Figure
2.18 for the dimensions of this opening.

Knockouts are provided on both sides of the furnace to
facilitate the side cutout required to the return air ductwork.
Furnace cutouts must be the full size specified by the corner
markers. Undersized cutouts will adversely affect the airflow
capability of the furnace and could cause overheating of the
heat exchanger.

The following recommendations should be followed when
installing the ductwork:

1. Install locking-type dampers in all branches of the individual

" ducts to balance out the system. Dampers should be adjusted
to impose the proper static at the outlet of the furnace.

2. Noncombustible flexible duct connectors are recommended to
connect both the supply and return ducts to the furnace.

3. In cases where the return air grille is located close to the
blower inlet, there should be at least one 90° air turn between
blower and return grille. Further reduction in sound can be
accomplished by installing acoustical air turning vanes and/or
lining the inside of the duct with acoustical material.

4. It is recommended that the supply duct be provided with a
removable access panel. This opening shall be accessible
when the furnace is installed and shall be of such a size that
the heat exchanger can be viewed for possible openings using
Tight assistance or a probe can be inserted for sampling the air
stream. The access panel shall be designed so as to prevent
leaks when locked in position. If an air conditioning coil is
installed, the access panel to the coil can be used for this

purpose.

: CAUTION.
i Axr openmgs, intake and outlet pipes, return air
gnﬂes and warm air registers must not be

A

20096401

When installing the furnace with cooling eqmpment for year
round operation, the following recommendahons st be followed
for series or parallel air flow: @ £ .7
1. In series flow applications, the coil -is mounted, after the

furnace in an enclosure in the supply air stream. The:fumace

blower is used for both heating and conléq% au'ﬂow, S
2. In parallel flow installation, dampers must, be prov1ded to

direct air over the furnace heat exchanger whén heat'is desired

and over the cooling when eooling is-desired, - wswas rwamm =

IMPORTANT: The dampers should be adequate to prevent
cooled air from entering the furnace, and if
manually operated; musf: bes .equipped Lwitlr
means to prevent-operation of either thelcooling
unit or furnace unless the damper‘« isvip the. full

A

cool ox:full heat posmon w0 Ll

Issue 0024

Gas Piping: C,

Gas piping shall be of such size and so installed as to Rr2v1de
a supply of gas sufﬁment to- meet maxnnum demands vwlthout_‘
undue loss of pressure between the gas }neter and the ﬁn’n e . t"i’sD
recommended that the gas line to the ﬁlmace sbgll bea- separ'a £
line direct from the meter, unless the existing gas Jine 3s. o% amp e,
capacity. Refer to gas pipe capacity table in the National Fuél Gas

Code (ANST 7.223.1) or the CAN1-B149 Installation Code.

Use a joint compound (plpe dope that is resistant tq the action ,

of liquefied petroleum gases or'any St hemicalconstitients of=

the gases to be conducted through the plpmo e

.“,»_-,.«, . A

NOTE: In order to maké’ proper mput adJustmems mifimtm and
maximum gas supply pressure Iumts shown on the ratmo .
plate must not be exceeded e . ]

Before any system of gas p1p1n° is ﬁnally put into servxce it

should be carefully tested to detengnne i 1 1to}s gas tight. Check ‘all .

piping for leaks using soapy water and 4 brush. 'I'he plpmo must”

stand a pressure of six (6) inches of mercury for'a penod of Een

(10) minutes or as required by local authonty e

Page’50f 207~
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Floure 1 .6 GAS CONNECTION METHODS

[P Y .
$¢ FIELD SUPPLIED MAIN' N R
MANUAL SHUT-OFF = .

ThlS*fuméc'e is manufacmred for use with Natural gas and
* tiiust be’ ‘Gonvertéd: u*smv the proper:LP conversion kit for use with
L P (Propane): gas." For LPv(Propane) gas, a tank regulator is
* Yequired to reduce’supply>pressure o J12"-13"w.c. For manifold
pressure, see Table 1.11. 2
- ‘A main manual shut off valve must be used in the gas piping.
The type and location of shutoff valve must follow local codes or
in the absences of Iccal codes, install gas piping as recommended
in Figure 1.6. . ST R
“°  The gas valve tontains two* threaded ports for a 1/8" NPT tap
i p Stder td test incoming: gas pressure and outgoing manifold
= pressure (See'Figure.1. 9) e

20096401

Electrical:

" The control system depends on the correct polarity of the
power supply. Connect "hot" wire () and "oround" wire "G as
shown in Figures 1.19 & 1.20. Reference table 1.18 for furnace
over current protection, current rating and wire size. Use copper
wire only for 115V-supply service to unit. When replacing any
original internal furnace wiring, use only 105°C, 16 AWG copper
wire.

Instructions for wiring the thermostat are packed in the
thermostat (field supplied) box. Make the thermostat connections
as shown in Figures 1.19 & 1.20 at the 24-volt terminal board
located in the control box.

When installing optional accessories to this appliance, follow
the manufacturer's installation instructions included with the
accessory. Other than wiring for the thermostat, a minimum of
type T (63°F rise) must be used.

Issue 0024

Venting Instructions:
Venting for the furnace should be to the outside and in

accordance with local codes or requirements of the local utility. In
*the absence of local codes, venting must conform to the applicable
sections of the latest edition of the (U.S.) National Fuel Gas Code
(NFPA 54/ ANSI Z223.1). and/or CAN/CGA-B149, Installation

Codes, and the vent manufacturers instructions.

This furnace is CSA International approved as a Category I
forced air appliance and can not be vented into a vent system with
any Category II, III or IV appliance. It must be vented vertically,
or nearly vertically, unless installed with a listed mechanical venter
in accordance with horizontal venting instructions on Page 7. It
must not be connected to any portion of a mechanical draft system
operating under positive pressure.

The 3" (in.) to 4" (in.) vent adaptor coupling (supplied
with unit) MUST BE USED. It must be connected directly t,,
the outlet of the combustion blower using a field suppliea
corrosion resistant sheet metal screw (see figure 1.7).

Page 6 of 20

]




O

Figure 1.7 VENT ADAPTOR MOUNTING

REDUCER
(SUPPLIED WITH UNIT)

SCREW
(FIELD SUPPLIED)

Pre-Installation Vent System Inspection:

Before this furnace is installed, it is highly recommended that
any existing vent system be completely inspected.
For a chimmey or "B" vent, this should include the following:

1. Inspection for any deterioration in the chimney or "B" vent. If
deterioration is discovered, the chimney must be repaired or
the "B" vent must be replaced.

2. Inspection to ascertain that the vent system is clear and free of
obstructions. Any blockage must be cleared before installing
this furnace.

3. Cleaning the chimney or "B" vent if previously used for
venting a solid fuel burning appliance or fireplace.

4. Confirming that all unused chimney or "B" vent connections
are properly sealed.

5. Verification that the chimney is properly lined and sized per
the applicable codes.

Masenry Chimney: S
This furnace can be common vented into an existing tile lined

masonry chimney provided:

1. The chimney is currently serving at least one drafthood
equipped appliance. .

2. The vent connectors and chimney are sized in‘accordance with
the applicable sections of the (U.S.) National Fuel Gas Code
(NFPA 54 / ANSI 7223, 1), and/or CAN /CGA-B149.
Installation Codes.

This furnace must not be vented ALONE into an existing
masonry chimney (either tile lined or unlined) unless the chimney
is also lined with either a type B vent system or a listed single wall,
metal lining system. Both of these systems must be sized in
accordance with the applicable sections of the (U.S.) National Fuel

Gas Code (NFPA 54/ ANSI 7223.1). and/or CAN/CGA-B149.

Installation Codes.
Before venting this furnace into a chimney, check the chimney

for deterioration and repair if necessary. This furnace must not be
vented into a chimney serving a separate appliance designed to
burn solid fuel. Type "B" vent connector must be used on all
installations and it must be sized per the applicable sections of the

(U.S.) National Fuel Gas Code (NFPA 54 / ANSI Z223.1). and/or
CAN/CGA-B149, Installation Codes.

20096401
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Type "B" Vent: -

The furnace is also approved for use with a "B" vent that
terminates through the roof, . Refer.to the applicable sections of the
(U.S.) National Fuel Gas Code QEEEA 54 / ANSI 7223, 1)3 and/or
CAN/CGA-B149, Installatron Codes for proper sizing and set-up
of this furnace with "B" vent for a dedlcated vent- system or a

common vented system. 2 L eeaeneth
' Fe TR VR BRI
Horizontal Venting: Miserne

This furnace is design ceruﬁed by CSA Internatxonal for
horizontal venting through an outsxde waI] by use of the fo]lowmo
auxiliary draft inducers: ; ol
1. Field Controls Company Model #DGE-2. ¢ *% /. s
2. Tjernlund Company Model #SS1. 1 &, &ty Top

The minimum vent length-is twelve- {120, feet, and the
maximum is sixty (60) feet. (FOLLOW., INSTRTJCTIONS
SUPPLIED WITH INDUCER KITS 2)

P "f{}'.!.i.-;

M3

Location Rgutrements for Honzontal Ventmg ~
Locate the vent terminal adhering-to the.following mipimum

clearances:

1. Vent terminal must be located at least one (1Y) foot above the
grade or at least one (1') foot above the normal expected
snowfall. 0o

2. Avoid installing vent terminal above public walkways. If this
is not possrble, mstall the terminal at least seven (7)) feet
above the walkway. D

3. Vent terminal should be at least four (4') feet to the srde of and
at least one (1') foot above doors and windows. *

4. Vent terminal should be at least three (3" feet above any
forced air inlet located within ten (10°) feet.

5. Vent terminal should be located at least six (6') feet from the
combustion air intake of another appliance.

6. Vent terminal should be located at least four (49 feet above
any electric or gas meters, regulators, and relief equipment.

$yee s ;
PAITNIAS

a

General Venting Requirements:
This furnace may be:common vented only with other Gategory

I appliances. Common venting is allowed as permitted by National
and/or local codes. Refer to the applicable sections of the (U.S.)

National Fuel Gas Code (NFPA 54 / ANSI 7223.1), and/or

" CAN/CGA-B149, Installation Codes: for.proper.sizing-and.set up.

The vent must be terminated-with a.isted-vent_cap.or.rgof
assembly. This veriting must b€, iristalled: in accordance with- the
vent:manufacturer's instriictions and be/in accordance w1\‘h all Tocal
codes and/or National Codes. ;3

The followmcrequlrements are prov:ded for a proper ventmg
system: : . .

1. Be sure that the chunnéy ﬂue is: clear of any dlrt or debns .

2. Be sure that the chtmney is not servicing an open ﬁreplace

3. Never reduce the prpe size/below the ouflet size of the furnace
without checking the applicable sections,of the.(U.S. ) National

M_M_MWMQ/Q

CAN/CGA-B149, Installation Cades. .. e
4. All pipe should be supported; usmo the proper clamps andor

straps. These supports, should be at Jeast every four (4') feet.
5. Al horizontal runs of pipe should’ haVe ‘Ht 16dsta I/45i0.) per

foot of upward slope from the fUmace to. the “Ventiénninal.

it BT ey
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. All runs: of pipe: should be as short as possible with as few
turns as possible.: P
.. Seains should be tightly Jomed and checked for leaks.
\The, flue pipe must pot extend into the chimney but be flush
. :t'r. + with the inside.wall. .
& - iThefchimney-or vent pipe must extend at least three (3") feet
w1z abovesthe highest.point-where it passes through a roof of a
ue - +building and-at least two (2) feet higher than any portion of a
» « building within.a horizontal distance of ten (10') feet. It shall
also extend at least five (5% feet above highest connected
;s,si eq&ip'ment—ﬂue «collar.:
- .~:'x.:' DX a2

GURE 1.8« VENT E}GT OPTIONS
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.g._,j_il_lhe' 3" to 4" vent adaptor coupling must be used to
*“connect to the. combustion blower outlet. It must be
m{ta;led ﬂn‘ ectly to the combustlon blower outlet (see

“‘.t

,1—

gglfe,ilﬂ “ 3 .

I'o Convert to Sld Jﬂl
.- Remiove e Jouver door from the fumace. (Be sure the side
vent exit: knock-out 1§ i'“emoved‘from the right side panel of the
. cabmet.) <R
2.” Disconnect the pressure swnch tubmg from the combustion
. . Dblower. g
..:3. ‘Remove the four scx:ews that secure the combustion blower
adaptor plate to the ﬂue collector box, taking care to support
s .the blower assembly O that it does not fall.
4. Rotate the blower 90° (degrees) clockwise, so that the outlet
of the blower is pomtmo toward the right side panel of the
: furnace. . B
"5, Insure that the gasket s ini place between the blower adaptor
plate and the flue collector box. Reattach the blower assembly
. to. the. ﬂue collector box, using the four screws removed in
" step 3. Be sure rha; ‘the, screws are properly tightened and that
the gasket seals the plate to the box. .
6. Recomnect the pressure switch tubing to the combustion
blower.
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To Convert to Downflfow Position:

1. Convert the combustion blower to side exit, as outlined above
when required.

2. Install proper special base per table 2.8 for installation o
combustible flooring (follow instructions supplied with special
base).

4. It is recommended that the return air be connected to the
bottom panel of the furnace when it is installed in the
downflow position on non-combustible flooring.

Table 2.8 SPECIAL BASE INSTALLATION

SPECIAL BASE
MODEL NUMBER CAT. NO.
A050B3 20066501 68L77
. AO75B3
A075B4 20066502 68L78
A100B4
Al00B5 20066503 68L79
A125B5

NOTE: Installation on combustible flooring only when installed
on one of the above listed special bases or as identified on
the furnace model & rating label.

For Horizontal Positions:

It is not necessary to reposition any of the components of the
furnace in order to install it in either horizontal position. As
outlined above, it is permissible to use the side vent exit for the
horizontal-left position, if desired.

Filters:

Air filters must be used in every installation. For side return
installations, air filters must be installed external to the furnace
casing. For external filter rack Kits see Table 3.8.

For bottom (end) return installations, the above optional
external rack may be used, if the unit was not provided with an

. internal filter. Minimum filter size and suggested filter materials

are shown in Table 3.8. (If different type filter is used, it must be
an equivalent high airflow capacity.)

FILTER SIZE SELECTION & FILTER XIT

Issue 0024

Table 3.8

ACCESSORY
MODEL R% R;ENU%N KITNO. | CAT.NO.
ﬁgﬁ;’gg 15 14X25 | 12X25 | 20069901 68L75
ﬁ?gggj 154X25 | 15%X25 | 20069901 68L75
ﬁigﬁgg 151X25 | 19X25 | 20069902 68176

* Use Duralast semi permanent, washable, Hi velocity filter or equivalent.

-

Here's How Your Heating Svstem Works: .

The furnace operates automatically. A thermostat that you set
at the temperature most comfortable to you controls the furnace.
When the inside temperature drops below this setting, your
thermostat will turn on the heating system.
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When the thermostat calls for heat, power from the
transformer energizes the fan control board. The fan control
energizes the induced draft blower motor. The pressure sw1tch
closes and initiates the ignition sequence. The SmartValve " will
energize the pilot gas valve. The SmartValve™ will light the pilot
automatically. If the pilot flame is sensed, the main valve will
open and the pilot flame will light the burners.

The electronic fan control will automatically turn on the
blower after 30 seconds. Fan ON control is not adjustable. The air
moved over the heating element by the blower is warmed and
passes through the ducts to the room registers.

When the thermostat is satisfied, the circuit is de-energized
and the main gas valve stops gas flow to the burners. The blower
continues to run until the selectable fan OFF time period has
expired. (See Figure 1.12 for setting the fan OFF time.)

\ suppiy’ 5
‘ résult in. ﬁre or xplosmn and bod1 y‘harm

The heat-sensing switch performs as the high temperature
limit switch. If the fumnace overheats for any reason, the limit
switch opens, breaking the circuit to the main gas valve. If the
Timit is activated, check for a restriction in the duct-system (i.e.,
dirty filters, blocked ductwork, closed fegisters, etc:). The blower
motor and inducer motor will be energized-as the“unit cools. As
soon as the limit switch closes the burners wilkrelight,ibut unless
the overheating condition is corrected, -the ‘furnace: willicycle on
limit. If the furnace is cycling on the lithit swdtch corrective action
must be taken. Failure to correet this conditiom could possibly
damage the heat exchangers’-and may notz ‘be *coveréd: by the
warranty. : T R

This furnace is equipped with a HoneyWeli SV95Q1 "Hot-
Surface Pilot" ignition control. If the unit does not light due to a
gas interruption, the system will continue ‘attéfmpting, to-light until
the gas is restored and the unit lights or the system is turned
"OFF". The sequence of lighting is as follow: ",

T b

Trial for ignition - igniter & pilot valve-energizes

30 sec.

25sec.  Lockout - igniter & pilot valve-de-energized
30sec.  Trial for ignition - igniter-& pilot valve energized
Smin.  Lockout - igniter & pilot valve dg-erergized

As long as the thermostat is calling for heat this cycle will
repeat indefinitely until the pilot lights.

STARTUP AND OPERATIONAL CHECKOUT

The automatic gas valve controls the flow of gas to both the
pilot and main burners. The ignition system control switch built
into the automatic valve body has 2 positions: "OFF" and "ON"
(Figure 1.9). To shut off gas manually: Slide switch from "ON" to
"OFF" position. When in "OFF" position, the main burners and
the pilot are extinguished.

. WARNING .

i Do not* attempt to manually light the pilot.
" Failure to follow this waming can lead to
o iéle‘cti'ical shock that could result in bodily harm.

This furnace is equipped with an automatic hot-surface pilot
ignition control and does not require the manual lighting of a pilot
for furnace operation.

20096401
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Figure 1.9 GAS CONTROL DIAGRAM

PRESSURE REQULATOR
ADJUSTMENT (UNDER -
CAP SCREW)

IGNITER
CONNECTOR

INLET
PRESSURE

TAP —\

INLET

‘AﬂJUéTMENT
(UNDER.
AP SCREW)  wress

IGNITION SYSTEM

CONTROL SWITCH CONNECTOR

After the ductwork connecuons have been made, ‘gas piping
and electrical wiring completed and the fumace has been properly
vented, the unit should bg staned and adjtxsted for proper
operation. Check off the followmo steps as they are completed

1. Be sure all electrical’ power is OFF.

2. Check all wiring using praper wmnc d1agram on 1n51de of r.he
control box cover. o ) N

3. Turn on the electrical power P e R

4.  Set the jgnition system conn'o] sthch iii'the "ON'™ posmon

5. Set the thermostat above room tempe?ature +

.

A - 4E ¥




3

6 The hot-surface 1gmter wﬂl heat-up to an “'orange” glow, and
- ignite the pxlot. If the flame sensor detects a proper pilot
. 5-3 . flame, the main burners will ignite. If the main burners do not
-~ ~ignite, follqw step 7. Otherwise, go to step 8.
7 Ad_;ust the, pilot flame to envelop the flame sensor for a
- distance. C of 3/8" to, 1/2" (See Figure 1.10). The adjusting
screw for the pilot flame is located on the main gas control
(S;e_qufe +.9). . It will be necessary to remove the burner
““access panel o properly observe the pilot. See Instructions on
- -Page 13 for removal/replacement information.
8 ~Reéﬁeck for Teaks in the manual shut off valve, gas control
valv s ind-8as connecuons using a soap solution.

/8"

P

? 14
3/3" ol g2

1
TERASNGT e (PR

PILOT ADJUSMNT

T KT D, WD, RN ¢, -~ bl

9, Check the unit's input rate. When checking rate, make sure all
other gas appliances are shut OFF except for pilot burners.
i I B bt N S :.‘ -
“Use the-following formula to determine the furnace's input rate:

f:.‘_': SEmep e

Heating Valae-Gas (BTU/cu. ft.)
-» Input={ x 7200 Bec/2hrs ¥ kime in seconds
. L for 2 cul.ift.of igas.

7 B
p— 3

‘v Example: 1 «ilﬁ;the.heagigg-&_a'lug:bf the natural gas is 1015 Btw/cu.
\»1 * yus-andittakes 75 seconds to burn 2 cu. ft. of gas then:
Input = 1015 Bw/cu. ft. X 7200 sec/2 hr.
75 sec/2 cu. ft.

Input = 97,440, Bu/hr.
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Manifold Pressure Adjustment:

Turn OFF the gas and electrical before preceding!

Remove the manifold pressure tap pipe plug from the gas
valve and install a pressure tap and connect it to a manometer.

Turn on the gas and electrical supplies, then measure the
manifold pressure with the furnace in operation.

Remove the cap to access the screw for input adjustment
(Figure 1.9 Pressure Regulator). Turn regulator-adjusting screw
IN to increase pressure, OUT to decrease pressure. The input
rate must be maintained within + 2% of the value in the rating
plate.

For Natural gas, best results are obtained with a manifold
pressure of 3.2" to 3.5" water column. For units that have been
converted to LP (Propane) gases, a manifold pressure of 10" water
column is necessary. After proper adjustment, turn OFF gas,
replace pipe plug and turn ON gas.

Burner Orificing:

- The furnace is supplied with standard orifices for the gas
shown on the rating plate. Table 1.11 shows combinations of
heating values and specific gravities for various gases, from which
proper input can be obtained.

1. Remove the manifold from the fumace, following the

instructions found on page 13.
2. Orifices may now be removed/replaced.
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Table 1.11 BURNER ORIFICE SELECTION

If local codes require an orifices change or if the furnace
installation is above 6,000 feet, field drilling of "blank" orifices
will be required. The appropnate orificé size based on the
elevation and the heating valué‘can be found in Table 3:11. Sizing
of the orifice must be based on the préviously mentioned 4%
derate for each 1,000 feet for installations at/or above 2,000 feet
rule and the orifices must be drilled in such: a way 4s'to assure
concentricity. Hand dnllmg of onﬁces s totally unacceptable.

Type of Gas Orifice
(Heating Value-SP Gr) Size Table 3.11 HIGH ALTITUDE ORIFICE 'SIZE: BERA‘TE
Btu per Cu. Ft. Orill #) Altitude *Heating Valtie of Natural Gas o I P
- - (Feet) (BTU/FT3) =3 “| “Propane
Namral- Manifold Br. 3.57c. 40 900 [ 950 | 1000 | 1050'] 11007 *"2500-
900-0.6 N a1 : 2000 | NC |[NC. | 43 | 43-1"44 ' NC
1000‘(; 6 42 3000 N'C° N‘C'“ 43 ‘-44 i m»Mx.m\«m N.Nac,’.«
1100-0:6 43 4000 43 43 b 44 |44 45 35
- - 5000 43 | 44 | 44 | 45 | 46 55
Propane-Manifold Pr. 10"w.c. 6000 24 | 44 a5 26 47» %5
2500-1.53 >4 7000 | 44 | 457 46 | 47 | 48 [ "36
- 8000 45 46 47 T 48 [ 56
After securing the manifold assembly, replace all other ™ ggng 26 27 [ 48" :: 49 % 56
components and/or wiring, being sure that all connections and 10000 a7 28 129 49 30 57

screws are tightened properly.

Altitude Derating (U.S. ONLY):

The following information is provided as guidelines for
altitude derating and is not meant to supersede any state or local
codes. The first guideline is to check any appropriate state or local
codes. These codes would have pnonty over any others and in
some case might limit your options in dealing with an altitude
derate situation. The second guideline is to check with your local
gas company to find out if the gas supply in your area is derated.
Gas deration negates the necessity of performint7 any adjustment
on the furnace.

If your gas supply is not derated and regardless of the type of
gas used, installation of this furnace at an elevation above 2,000 ft.
Tequires an input reduction at the rate of four” percent (4%) for each
1,000 ft. above sea level.

Unless an orifice change is specified by an applicable céde, or
the furnace is to be installed above 6,000 feet the recommended
method of altitude derating this furnace is to appropriately lower
your manifold pressure. The appropriate manifold pressures based
on the elevation and the heating value can be found in Table 2.11.

Table 2.11 HIGH ALTITUDE MANIFOLD

PRESSURE DERATE
Altitude *Heating Value of Natural Gas LP.
(Feet) (BTU/FT3) Propane

900 | 950 | 1000 | 1050 | 1100 2500

0 432 | 388 | 3.50 | 3.16 | 2.84 10

1000 4372 1 388 | 350 | 3.16 | 2.84 10
2000 367 | 329 | 2.97 | 2.68 | 2.41 8.46
3000 338 | 3.04 | 274 | 247 | 2.22 7.74
4000 3,11 1 279 | 252 ] 227 | 2.04 7.05
5000 2.88 | 258 | 233 | 2.10 | 1.89 6.4
6000 264 | 237 1214|193 | 1.73 5.77

* Heating-Value based on atmospheric pressure of 30 inhg and
60°F temperature.

20096401
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* Heating-Value based on atmosphenc pressure of 30 inhg and
60°F temperature '

[

Altitude Installation (Canada ONLY):.,

Check with your local gas company and check for local code
requirements on altitude derating. 3

For installation of this furnace at an elevation above 2, 000 ft.
(610m) see the rating label on the front of this furnace for proper
input and orifices size. ; .

Vi

Fan Adjustmerit Check: * 5 = 35 --2¥a |t
This fumace is equrpped with a 3 speed d:rect drive motor to

deliver a temperature rise ‘within*the*fange specified on the rating
label, between the return and supply plenums, at the external duct
static pressure noted on the rating label.

Adjust the fan speed so that:the:temperature rise is within the
rise specified on the rating plate..: Consult the: wiring diagram for
speed changes on the direct drive motor. s

= To adjust fan OFF time, set-the’ DIP* Sviitches on»ﬁref‘comrol
board as shown to obtain the desifed iming (8ée Figure 1.12).

— v s
s i B2 G G i
wdestie B3 00 3

e
U

3
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Figwe1.12  FAN.OFF TIME ADJUSTMENT

I AP Eo R I =1 I . T
b, . " 2 1 2 1 2
* 90 Sec. 120 Sec. 150 Sec.
DELAY OFF DIP SWITCH SETTINGS

" 60 Sec.

ML i
L T g R
Limit Control Check: ;

After the furnace has been in operation for at least 15 minutes,
restrict the retum air supply by blocking the filters or closing the
retumn registers and allow the furnace to shut down on high limit.
The .main bumers will shut OFF and the main blower and
combustion b]ower should continue to run. Remove the restriction
and-the burners should come back on in;a few minutes.

PR R
Flame Rououtwatch. , .

s This anit. is equipped with two manual reset flame-rollout
switches. They protect against improper venting of the flue gases
from.the heat exchanger due to blockage within the furnace or vent
systesy., If such a blockage causes heat (or flames) to "'rollout" into
the burner box from the heat exchangers, either safety device will
activate and shut off power to the automatic gas valve before there
is damage to.the furnace. The-loss of power to the gas valve will
shut off the gas burners.. Should this occur; it will be necessary to
determine the cause of the rollout, correct the condition that caused
it, and reset the flame-rollout switch. - -

T
)
r
£
Ex

The switches (as shown in figure 2.12) are accessed by
removing the louvered front door from the furnace, and are reset
by pushing in the button in the middle of the switch (between the .
two wire connections). Very little force is required to push the
reset button, and a "click" should be heard when the switch resets.

FLAME ROLLOUT SWITCHES

Figure 2.12
ROLLOUT SWITCHES
= . * ‘//\
N
ol 21jo

Blocked.Vent Shutoff Pressure Switch Check:

To check the operation of the vent safety switch, remove the
vent adaptor from the combustion blower (see figure 1.7). Place
the furnace into operation. Gradually cover up the outlet of the
combustion blower; the main burners should shut OFF. Remove

the restriction and the unit should relight. Replace the vent -

adaptor.

SERVICING THE FURNACE

Combustion Coinponent.Check:~- -

The heat exchanger,-gas burners 4nd venting system must
be checked each year; ‘prior-t6 ‘the heatihg season, by a
qualified deaier/servxceman The ‘following procedures should

be performed: RAS RS G
1. Remove appropnate access panel or door (see Figure
1. 13 7 T A

2. “Remive the *burner/manifold”assembly from the furnace,
" followinig g instructioris found on page 13.

P A
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3. Place the burner/manifold assembly on a flat work area
and vacuum the burners. It might be necessary to use a
soft bristly brush to remove dirt and then vacuum. While
manifold assembly is out, check pilot location.

4. Disconnect wiring to combustion blower.

Page 12 of 20
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Figure 1.13 FURNACE PANEL REMOVAL

(f“‘ cwss

CONTROL BOX
ACCESS PANEL

SCREWS

REMOVE
SCREWS

BLOWER
DOOR

5. Disconnect wiring to pressure switch, and remove
pressure switch. r

6. Remove the burner opening inlet plate and the flue
collector box with the combustion blower attached. This
will expose both the burner and flue openings of the
primary heat exchangers.

7. Vacuum the length of each heat exchanger tube using a
straight attachment into the burner openings and the flue
openings.

8. Replace the flue collector box, burner opening inlet plate,
and burner/manifold assembly. Insure that all gaskets are
properly positioned and that no leaks exist.

9. Reattach all wiring and piping as per the wiring diagram
and installation instructions.

and a brush.

11. A visual check of the main burner and pilot flame should
be made at the beginning of each heating season. See
Figure 1.10 for proper pilot flame.

@ 10. Tum on utilides and check for leaks usirng soapy water
‘S\

12. Check the input rate and adjust if necessary.

13. Perform a safety check of the limit control and blocked
vent shutoff switch.

14. Check the air filter, clean and/or replace as necessary.

15. Replace the appropriate access panel or door.
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Manifold (or Burner/Manifold) Removal/Replacement:

1. Make sure that all utilities (gas and electricity) are turhed
off upstream of the furnace.

2. Remove the louvered aceess panel by shd1n° fhe. panel
straight up, swinging the bottom of the': :panel away from
the furnace, and pullmo the panel-down and~out ef the
furnace.

3. Disconnect the gas line from the gas valve.. BE.sure that a
wiring diagram is available, or be ready to ‘mark any wires
that are disconnected. Unpiuc the four svire: .cbnneCtor

from the gas valve. PR ol T

4. Remove manifold or burfier/manifold assembTy A
Manifold ONLY frhag A e e
a.  Remove the two screws that mount the ‘ﬁﬂot assemny
to the burner bracket. BRI Ak

b. Remove the No. 10 screws that secireflie manifold
pipe to both legs of the manifold assembly. ’I‘he
manifold pipe must be supported.duriag this $ap;,
or it could fall and damage the fnrnace or Cause
bOdlly mjury Cs i arndgites s

c. -Slide the manifold pipe (with valve and —onﬁdé)
forward, out of the furnace, being careful notnd”
damage the pilot assembly. RS

Burner/Manifold Assembly R

a.: Remove the No. 10 screws that secure -the
*- bumner/manifold assembly legs-to thé furnace. ‘The
manifold pipe must be supported during this‘step,
or it could fall and damage the’furnace or cause **
bodily injury!!

b. Slide the burner/manifold assembly forward, out of
the furnace, until the assembly is clear of the
manifold retention pins.

c. Rotate the assembly slightly, in order for the legs to
clear the sides of the cabinet, and remove through the
front of the furnace.

7. To reinstall the manifold pipe or burner/manifold
assembly, reverse the above steps.

LE v S T MWD aRnagme

5. PAE B T
2wl 153 A e

Blower Removalleglacegent' e e B
Removal - CEe e N
1. Tum OFFall elec}ncal power i the fumace o o .

2. “Remove the control box access pane‘l | 4hd ’blower gmr._ A

3. Unplug the six-pin plug from the blowet Conitrol board"
and the six pin plug from.fhe.blower.motor to the.control, ...
box.

4. Remove the four screws securing the control box in the
unit (two in the cabinet at the sides of the blower door
opening and two at the top tesr of, ;hc control :boXx).. _Beg.' :

sure to support the control box so that. mdoes not fall!

5. Rotate the control box out of the: egbmet and support-it so .
that no strain is placed on-any, wiring; -It;may be-necessary :;
to disconnect the electrical supply and thermostat-wiring . ;
from the control board. G R L W TER

6. Remove the blower retalmno screws from the front of
each blower leg (See Figure 1.14): -.These.are, the, two
black screws located in the blower compartment . that
secure the blower legs to the blower partition panel.
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7. -Slide-the-blower- forward about two inches. This will
¢ disengage the rear of the blower legs from the blower
p— partition... Rotate the, front of the blower down to clear the

partmon and continue shdmg the blower forward until it
1s out’.of the unit. . ’Iake care to clear: the control box
- mounung tabs If nécessary, disconnect the auxiliary hrmt
"Jeads on the 51de of tha blower housmo -

i
.
3
™
-
i
¥

Reg]acement ¢

. Place the b’lower ifi the blower door opéning of the unit.

“and reconnpct"the ‘atixiliary limit leads.

-

S

i “the control box mounting tabs. - -

%3 When the blower is about halfway- into the cabmet rotate
‘the réar-of the blower UP so that-the-rear of the blower
R:gs enggg_e the side rails in the blower partition. .

4 “Continue;sliding the ‘blower into the unit until the front of

- ~ i “blower housing is behind the control box mounting

. tabs. “Rotate-the front-of the blower UP until the legs lie

. flat against the bottom of the blower parutlon, theni shde

- blower fully into position. .The rear of the blower should
“}e-against the stop in.the partition and the rear ‘of the
; . blower legs should be under the partition. _
; 5 Reattach the two Blower securing screws, the control box,

st

e

- ~any- dxsconnected wiring, the two six pin plugs, the blower )

P door,and the control box access panel

.....

LAY it T v Ve .
; B

TP ae e
& T
e 4 Toes, *
2 ERLRS

P WAL AN TACU Y R - et
TV LGem - wmre I asOReRme  ave - ot 3
r = -~

D e Y - “d3r
L BT

e PR . ot ey,
t eaerie AEOL
Fie S M

P

20096401

; —~tontrol .box_mounung_iabs on the undersxde of the blower

2 b Shdext'h¢« blower back “into the umt, taking care to clear
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Lubricating Motors:
Direct drive motor and blawer assemblies are factory

Jubricated and normally do not require oiling. If oiling is
required lubrication of the blower motor is to be preformed
only by a qualified service agency.

If the blower motor on this furnace is to be replaced it
must only be replaced with one of the motors as listed in Table

115 . -

oo .o 14
Figure 1.14 BLOWER REMOVAL AND REPLACEMENT

I

BLOWER
| RETAINING-|
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