A mana AR COMMAND 90
HIGH EFFICIENCY

Models GUD-C
and GUD-X
(Upflow)

GAS FIRED DIRECT VENT

WARM AIR FURNACE

INSTALLATION and OPERATION INSTRUCTIONS

IMPORTANT TO THE INSTALLER

Before installing this unit please read this
manual to familiarize yourself on the spe-
cific items which must be adhered to such
as maximum external static pressure to
unit, air temperature rise, min. or max. ¢fm
and motor speed connections. Affix these
Installation Instructions adjacent to the
furnace.

TO THE OWNER

It is important that you fill out the owner’s
registration card and mail it today. This will
assist Amana in contacting you if any serv-
ice or warranty information should change
in the future. When filling in the registration
card, be sure to include the Model, Manu-
facturing and Serial Numbers, plus the
installation date.

Your warranty certificate is also supplied
with the unit. Read the warranty carefully
and note what is covered. Keep the war-
ranty certificate in a safe place, so you can
find it, if necessary.

If additional operating instructions are
required, call the dealer through whom the
purchase was made.

Keep this literature in a safe place for
future reference.

— A WARNING —

Should overheating occur or
the gas supply fail to shut off,
turn off the manual gas control
valve to the furnace before
shutting off the electrical

supply.
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A WARNING: If the information in
this manual is not followed exactly, a
fire or explosion may result causing
property damage, personal injury or
loss of life.

— Do not store or use gasoline or other
flammable vapors and liquids in the
vicinity of this or any other appliance.

— WHAT TO DO IF YOU SMELL GAS

e Extinguish any open flame.

e Do not try to light any appliance.

e Do not touch any electrical switch;
do not use any phone in your
building.

e Immediately call your gas supplier
from a neighbor’s phone. Follow
the gas supplier’s instructions.

¢ If you cannot reach your gas sup-
plier, call the fire department.

— Installation and service must be per-
formed by a qualified installer, serv-
ice agency or the gas supplier.

Due to our policy of continual product improvement, the right is
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ATTENTION INSTALLING PERSONNEL.

As a professional installer you have an obligation to
know the product better than the customer. This
includes all safety precautions and related items.

Prior to actual installation, thoroughly familiarize your-
self with the Owner’s Use and Care Manual. Pay spe-
cial attention to all safety warnings. Often during instal-
lation or repair it is possible to place yourseif in a
position which is more hazardous than when the unit is
in operation.

Remember, it is your responsibility to install the product
safely and to know it well enough to be able to instruct a
customer in its safe use.

Safety is a matter of common sense...a matter of think-
ing before acting. Most dealers have a list of specific
good safety practices... follow them.

The precautions listed in the Owner’s Use and Care
and installation manuals should not supersede existing
practices but should be considered as supplemental
information.

REMEMBER TO LEAVE THIS MANUAL WITH THE
HOMEOWNER.
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service or malntenance can cause injury or
property damage or death. Refer to this man-
ual. For assistance or additional information

~rancild A snialifiad inatallar carvias amansyg
WwA/HIOUIL A \.{uallllcu HioLlalici, oCi vive a\_.’cuuy

or the gas suppilier.

— A WARNING
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cal or chemicals which may cause serious ill-
ness or death and which are known to the
State of California to cause cancer, birth
defects or other reproductive harm.

— A CAUTION

This unit should not be used as a ‘‘construc-
tion heater’’ during the finishing phases of
construction on a new structure. This type of
use may result in premature failure of the unit
due to extremely low return air temperatures
and exposure to very dirty atmospheres.

n
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LOCATING THE FURNACE

— A WARNING
To avoid possible equipment damage, fire,
personal injury or death, the following points
must be observed when installing the unit.

The furnace must be set on a level floor to enable the
condensate produced to drain properly. If the floor may
become wet or damp at times, the furnace should be
supported above the floor on a concrete base sized
approximately 12" larger than the base of the furnace.

The furnace must be installed in a location where all
electrical components are protected from water and
condensation.

This furnace is not to be installed in a mobile home,
trailer, or recreational vehicle.

When the furnace is heating, the temperature of the
return air entering the furnace must be between 55°F

and 100°F

NIT LOCATION

Do not terminate the combustion air intake where the
air is often heavily contaminated with compounds con-
taining chlorine or fluorine. Common residential
sources of such compounds include:

—Swimming pools and swimming pool pumps/filters
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refrigerant leak would co ntaminate the combus-
ticn air.)

—Piumbing vent stacks
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nishes, sealers, waxes, and solvents. These are
often used during new construction or remodeling.

Various commercial and industrial processes may also
be sources of chiorine/fluorine compounds.

In additicn, the combustion air intake should not be ter-
minated in areas that are frequently very dusty or dirty.

For further information on locating the termination of
the combusticn air intake, see ‘‘Combustion Air and
Flue Piping'’, Section IV.

Provisions must be made for intake of combustion air
and venting combustion products outdoors through an
approved venting system as outlined in this manual.
The length of combustion air pipe and flue pipe could
be a limiting factor in locating the furnace. (See COM-
BUSTION AIR AND FLUE PIPING, Section [V)

Allow clearances from the enclosure as shown in
TABLE 1 (page 5) for fire protection, proper operation,
and service access. These clearances must be perma-
nently maintained. The ventilating air openings in the
front and top panels of the furnace must never be

obstructed.

When installed in a residential garage the furnace must
be positioned so the burners and ignition source are
located not less than 18 inches above the floor and pro-
tected from physical damage by vehicles.

This furnace produces condensate as it operates. Do
not locate the furnace or its condensate drainage sys-
tem in an area which will be subject to below freezing

temperatures.

Do not install the furnace directly on carpeting, tile or
combustible material other than wood flooring. In addi-
tion, the furnace should be located as centrally as is
practical with respect to the air distribution system.

When the furnace is used in conjunction with a cooling
unit, the furnace must be upstream of or in parallel with
the cooling unit. For details, see Section VIIi.



Il. SPECIFICATIONS

Direct Vent Gas Furnace

BTUH ‘ Filters Pressure Agprax,

Modeis Temp. Rise | Number of (4) Blower | Blower | Biower | Max. CFM i Switch Net Ship

oce Input Outpit | Range, °F | Bumers | FLA. (DX W| HP |Speeds| @ SESP | Sue Type Q. | Setting(5)| Weight | Weight
(1) 45,0001 (1) 43.000 A _

s (2 45000 ) 43700| 2555 2 st {oxe | w | 3| 2 | t6xasxt | Sempemanent | 1| JVX | 1 | 1
(3) 40,500 | (3) 39300 )
(1) 70,000 (1) 65,000 v _

s | @ 70000| (2 66:400| 3565 3 143 | 10x8 | 4 1270 | 16x25x1 | Semi-Permanent | 1 tg'g 159 | 194
b (3) 63.000 | (3) 59.800 :
(1) 70,000 (1) 65,000 4 _

gggg;ggjgﬁ (2) 70000 (2) 66.400| 35-65 3 173 [ 10x10| % 4 1650 | 16x25x1 | Semi-Permanent | 1 igg 168 | 194
(3) 63.000|(3) 59.800 :
ooocasa | (1) 90.000] (1) 84,000 -

288090)(352 (2) 90,000 | (20 85,500 45-75 4 13.2 10x8 ‘h 4 1400 16x25x1 | Sem-Permanent 1 +S$g 181 216
(3) 81.000|(3) 77.000 0.
(1) 90.000{ () 84,000 _

GUDOSOCSOA | ) 90000 | (2) 85500| 3565 4 174 [ 10x10| % 4 2000 | 16x25x1 | Sem-Permarent | 2 | 71201 10 | 216
cuposoxsoa | & 30000 18 2o +0.
(1) 115,000 (1) 107,000 , -

e @ 15000 | @ 109700 355 s | w4 [woxiof % | 4 | 200 | 16x25xt| semipermanent | 2 | 1080 | 215 | a3
(3) 103,500 | (3) 96,700 ; 0.

(1) For United States installations. Flame sensor cutput is 1 to 4 microamps at 115 volts.
{2) For Canadian installation at 0-2000 ft.

(3) For Canadian installation at 0-4500 ft.

(4) Includes 5 amps drawn by ignitor during 21-second start up cycle.

(5) (Vent Blower — Burner Box. inches w.c.), as shipped for installations elow 4000 feet.

. TOP VIEW
A B C D E
GUD045 16'% 15 7 10% | 2%
GAS SLPPLY HOLE COMBUSTION
GUDO070 20 | 19 | 11 [ 1a% | 2% | / e
GUD0%0 24% | 23 | 10% | 18'% | 4% RS ' e e
4 1/4
GUD115 24'f2 23 12% | 18'% | 2% ! 3"‘] N ;- Z_‘;
2 g d 4 3/8
_-LJ:S}. D) O
Amana GUD Series Forced Air Central Fur- ,4, ,:_, LL _,,l la—2 172
nace Design Complies With Requirements _ | i
Embedied in The American National Stan- LEFT SIOE S slas ¢
dard Shown Below. TVIEW
ANSI Z21.64 Direct Vent Furnace FRONT VIEW
’-Q—-— 28 1/8 ———9=f
28 ‘ —~* RIGHT SICE
I B reg— 3/4
3/4 20 178 ——== ! 374 VIEW
NOTES: T ——‘ 2 38 i 3 5/3—14——--
1. All furnaces have a redundant gas valve and blower door | — | E S
inter-lock switch. [ s ] [
2. All furnaces are manufactured for use on 120V, 60 Hertz sy =HE S & 374~ f-o- @
and single phase electrical power supply. \{} | = |
3. Important: While the data is presented as a guide, it 1S ELECTRICAL -] )\ EiSES &
very important to electrically connect the unit properly, size T 1 5/8 ~f e ] | [ i Iy
fuses and wires, in accordance with the National Electncal 48 ; VOLTAGE®
Code andjor all Existing Local Codes. azciea /""* N cas
4. Performance figures are based on Department of Energy VOLTAGE® 33 3/4 SoE
information and requirements under continuous operating 578 40 Sie |
conaitions. Performance will vary with weather conditions 6 5/8 E == |
and use. B —— 38 1/¢4
5. Drain connections must conform to local codes. = 38 3/4
8. Installer must supply following gas line fittings, accord- VT T T
ing to which entrance is used: |l !
Top — Two 90° Elbows VRS SIDE KO 28 374 16 172
One Ciose Nipple | l i
Left — One 90° Elbow v i l |
Right — One 90° Elbow S ———— Y Y = v vy
One 45° Eibow T CONDENSATE DRAIN
One Close Nipple ) | /8 — L_ o _,l (LEFT OR RIGHT SIDE}
| 5/8—w BOTTOM X0 —*™1 BOTTOM KO




CFM & Temperature Rise vs. External Static Pressure

External Static Pressure, inches Water Column
Tons AC T
Motor .5 0.2 0.3 0.4 0.5 ! 0.5 0.7 0.8

: Models Speed ESP CFM Rise CFM Rise CFM Rise CFM Rise f CFM Rise CFM Rise CFM Rise
| - Lo 20 980 40 37C 1 340 42 900 B 865 46 810 54 730 54
éggg‘gggﬁ/’: MED | 25 | 1275 | 31 | 1200 | 33 | 17s | 3+ | 125 | 35 | 1085 | 38 975 | a8 870 | 46
HI 0 3.0 1500 26 1440 28 1375 29 1295 31 1210 33 1120 39 1010 39

Lo 2.0 820 - 800 | — 785 — 755 — 1 730 — 680 — 635 —

GUDO70C30A | MED-LO 25 1000 61 985 52 360 63 920 ¢+ — 880 — 815 — 725 —
GUDC70X30A MED 23 1245 4 1205 31 1165 52 115 | 55 1050 56 980 60 880 _
Hi 3.0 1460 42 1400 44 1325 46 1270 48 1180 49 1095 53 385 59

Lo 3.0 1350 45 1325 | <6 1275 48 1200 51 | 1145 51 1045 56 890 —_

GUDO70C40A | MED-LO . 3.5 1525 40 1480 41 1425 43 1350 | 45 1280 46 1200 49 1100 8
GUDO70X40A MED 35 | 1680 36 1615 38 1560 39 1480 i i 1400 42 1310 45 1200 49
Hl 4.0 1855 — 1785 — 1735 — 1650 | 7 | 1575 37 1485 39 1375 42

LO 2.0 900 — 895 | — 890 — 875 o 340 — 805 — 750 -

| GUDOS0C35A | MED-LO 2.5 1165 87 1130 68 1135 39 1080 72 1085 72 1000 —_ 920 —_
GUD090X35A MED 3.0 1440 S4 1400 56 1340 58 1280 81 1200 83 1125 67 1020 74
Hl 3.5 1610 49 1360 50 1470 32 1400 36 1295 58 1200 53 1080 70

'_ 3.0 1465 33 1450 34 1400 36 13580 58 1280 59 1195 64 1050 —

GUDO90CS0A | MED-LO 3.5 1700 45 1670 47 1625 48 1565 50 1500 51 1400 54 1255 60

| GUDO90XS50A MED 4.0 1900 41 1865 42 1805 43 1735 45 i 1635 46 1590 48 1465 52
Hi 5.0 2250 — 2175 36 2085 38 2000 39 ! 1820 40 1780 43 1640 46

Lo 3.0 1455 — 1440 — 1390 — 1350 — 1290 — 1220 —_ 1115 —

| GUD115CS0A | MED-LO 3.5 1690 59 1665 60 1610 82 1555 54 1485 — 1390 — 1245 —
GUD115X50A MED | 4.0 1920 52 1865 54 1805 35 1730 58 ; 1650 39 1535 63 1355 —
Hl | 5.0 2280 44 2190 46 2100 48 2000 i 50 | 1880 51 1755 55 1600 60

NOTE:
1. CFM .nformation n the above chart is with filter(s) as snioped with furnace. If furnace is shipped with two sice return filters, this chart assumes beth filters are used.

2. INSTALLATION IS TO BE ADJUSTED TO OBTAIN TEMPERATURE RISE WITHIN THE RANGE SPECIFIED CN THE RATING PLATE.
3. The above chart s for information only. For satisfactory operation, external static pressure should not exceed value shown on rating plate. The snaded area indicates ranges in

excess of maximum external static pressure allowable when heating.
4. The apove chart s for U.S. furnaces installed at 0-2000 feet. At hugner aititudes, a properly derated unit will have approximately the same temperature nise at a particular CFM. while

the ESP at that CFM will be lower.
5. "Tons of Cooling @ .5" ESP'" is approximate, ard should te adjusted by instailer to match job requirements. For most jobs, about 400 CFM per ton is cesiradle.

CLEARANCES TO COMBUSTIBLE SURFACES (inches)

TABLE 1
Front
Left side
Right side
Rear
Top
Flue
Floor

OO..LO.;._.LO)

C = Combustible Floor (Wood Only)

ACCESSIBILITY CLEARANCES (MINIMUM)
36" at front is required for servicing or cleaning.

NOTE: In all cases accessibility clearance shall take
precedence over clearances from the enclosure where
accessibility clearances are greater.



lll. GENERAL INFORMATION

A WARNING

Property damage, bodily injury, or death from
hazards such as fire, explosion, smoke, soot,
condensation, electrical shock, or carbon
monoxide may result from improper installa-
tion, repair, operation, or maintenance on
this product.

— A WARNING

To avoid fire, property damage, and personal
injury, do not install this unit in a mobile home,
trailer, or recreational vehicle.

This is a direct vent upflow type furnace. To assure that your
unit operates safely and efficiently, it must be installed, oper-
ated, and maintained in accordance with these installation
and operating instructions, all local building codes and ordi-
nances, or, in their absence, with the latest editian of the
National Fuel Gas Code, ANSI Z223.1*, in Canada with the
CAN/CGA-B149 installation Codes, local plumbing or waste
water codes, and other applicable local codes.

The nominal heating capacity of the furnace should be
greater than or equal to the total heat loss of the area to be
heated. The total heat loss should be calculated by an
approved method or in accordance with "‘A.S.H.R.A.E.
Guide’ or ‘‘Manual J-Load Calculations’’ published by the Air
Conditioning Contractors of America.

*Obtain from:

American National Standards Institute
1430 Broadway

New York, NY 10018

TRANSPORTATION DAMAGE

All furnaces are securely packed in shipping containers
approved by the National Safe Transit Committee. The carton
should be checked upon arrival for external damage. If dam-
age is found, a request for inspection by carrier’s agent
should be made in writing immediately.

The furnace should be carefully inspected upon arrival for
damage and bolts or screws which may have loosened in
transit. In the event of damage, the consignee should:

1. Make notation on delivery receipt of any visible damage to
shipment or container.
2. Notify carrier promptly and request an inspection.
3. In case of concealed damage, carrier should be notified as
soon as possible — preferably within 5 days.
4. File the claim with the following supporting documents
within the 3-month statute of limitations:
a. Original Bill of Lading, certified copy, or indemnity bond.
b. Original paid freight bill or indemnity in lieu thereof.
c. Original invoice or certified copy thereof, showing trade
and other discounts or reductions.
d. Copy of the inspection report issued by carrier’s repre-
sentative at the time damage is reported to the carrier.

The carrier is responsible for making prompt inspection of
damage and for a thorough investigation of each claim. The
distributor or manufacturer will not accept claims from
dealers for transportation damage.

LOCATING THE THERMOSTAT

Thermostat should be mounted about 5 feet above the floor,
on a vibration-free inside wall in an area with good air circula-
tion. Consult the Instruction Sheet packed with the thermo-
stat for mounting instructions.

Do not install the thermostat where it may be affected by:

— drafts or dead spots behind doors, in corners or under
cabinets.

— hot or cold air from ducts.

— radiant heat from sun or appliances.

— concealed pipes and chimneys.

— unheated (uncooled) areas behind the thermostat, such
as an outside wall.



IV. COMBUSTION AIR AND FLUE PIPING

This section is cutlined as follows:

A. GENERAL INFORMATION AND SAFETY PRECAUTIONS

B. MATERIALS TO BE USED

C. LOCATION OF EXHAUST AND INTAKE TERMINATIONS

D. SIZING OF EXHAUST VENT AND COMBUSTION AIR INTAKE PIPES

E. VENT PIPE INSTALLATION
F. ADDITIONAL CANADIAN VENTING REQUIREMENTS

A. GENERAL INFORMATION AND SAFETY PRECAUTIONS

A WaRNING

Failure to follow these instructions can result
in bodily injury or death from asphyxiation.
Therefore, carefully read and follow all
instructions given in this section.

THIS APPLIANCE HAS BEEN APPROVED FOR DIRECT
VENT INSTALLATION ONLY. COMMON VENTING OF THIS
FURNACE WITH ANOTHER APPLIANCE (WATER
HEATER, ETC.) IS NOT ALLOWED.

Combustion air must be taken from outside the structure for
proper furnace operation.

A\ cauTion

Terminate the combustion air intake as far as
is practical from the air conditioning unit or
heat pump, swimming pools, swimming pool
pumping units, and dryer vents.

All combustion air and exhaust piping must be installed in
accordance with local codes and these instructions.

When the GUD furnace is installed in a confined space where
the minimum clearances to combustible surfaces (see p. 5)
are applied, such as in a closet or a utility room, two ventila-
tion openings are required with a total minimum free area of
0.25 square inches per 1,000 BTUH of the furnace input rat-
ing. One opening must be within 12 inches of the top and one
must be within 12 inches of the bottom of the confined space.
In typical construction, the clearance between the door and
door frame will usually be adequate to satisfy this ventilation
requirement.

When the GUD furnace is installed in the same space with
other gas appliances, such as a water heater, make sure
there is an adequate supply of combustion and ventilation air
for the other appliances. See the latest edition of the National
Fuel Gas Code (ANSI Z223.1) for determining the combus-
tion air requirements for the appliances.

When an existing furnace is removed from a venting system
serving other appliances, the venting system may be too
large to properly vent the remaining attached appliances.

The foillowing steps shall be followed with each appliance
remaining connected to the common venting system placed
in operation, while the other appliances remaining connected
to the common venting system are not in operation.

(a) Seal any unused openings in the common venting
system.

(b) Visually inspect the venting system for proper size and
horizontal pitch and determine there is no blockage or
restriction, leakage, corrosion and other deficiencies
which could cause an unsafe condition.

Insofar as is practical, close all building doors and win-
dows 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 ope-
rate at maximum speed. Do not operate a summer
exhaust fan. Close fireplace dampers.

—
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(d) Follow the lighting instructions. Place the appliance being
inspected in operation. Adjust thermostat so appliance
will operate continuously.

(e) Test for spillage at the draft hood relief opening after 5
minutes of main burner operation. Use the flame of a
match or candle, or smoke from a cigarette, cigar, or pipe.

(f) After it has been determined that each appliance remain-
ing connected to the common venting system properly
vents when tested as outlined above, return doors, win-
dows, 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 in
accordance with the latest edition of the National Fuel Gas

Code, ANSI Z2223.1.

If resizing any portion of the common venting system, use the
appropriate table in Appendix G in the latest edition of the
National Fuel Gas Code, ANSI Z223.1.



B. MATERIALS TO BE USED

This category IV Direct Vent Furnace is designed to be ven-
ted to the outside of the structure for the intake of combustion
air. Consequently, the venting must be done in a different
manner and with different materials than with a conventional
system. Two or three inch PVC Schedule 40 pipe meeting
ASTM D1785, PVC primer meeting ASTM F656 and PVC
solvent cement meeting ASTM D2564 specifications must be
used. Only DWYV type fittings meeting ASTM D2665 for
socket dimensions and ASTM D3311 for exterior dimensions
can be used. Carefully follow the manufacturer’s instructions
in cutting, cleaning and solvent cementing PVC or ABS pipe.

As an alternative to PVC pipe, primer, solvent cement, and
fittings; ABS materials which are in compliance with the fol-
lowing specifications may be used: two or three inch ABS
Schedule 40 pipe must meet ASTM D1527 and, if used in
Canada, must also be CSA listed. Solvent cement for ABS to
ABS joints must meet ASTM D2235 and, if used in Canada,
must also be CSA listed. Solvent cement used for the PVC to
ABS transition joint must meet ASTM D3138. Fittings must
be DWV type fittings which meet ASTM D2661 and ASTM
D3311 and, if used in Canada, must also be CSA listed. Care-
fully follow the manufacturer’s instructions in cutting, clean-
ing, and solvent cementing PVC or ABS pipe.

— A WARNING

Solvent cements are combustible liquids and
should be kept away from all ignition sources
(ie: sparks, open flames and excessive heat).
Avoid breathing cement vapors or contact
with skin and eyes.

All 90 degree elbows must be either medium radius (1/4 bend
DWV) or long radius (long sweep 1/4 bend DWV) types con-
forming to ASTM D3311. A medium radius (1/4 bend) elbow
is 3-1/16 inch minimum from the plane of one opening to the
centerline of the other opening for 2” pipe (4-9/16") for 3"
pipe). These dimensions are shown in Figure 6.

This furnace must not be connected to any type B, BW, or L
vent or vent connector and must not be vented into any por-
tion of a factory built or masonry chimney, except when used
as a pathway for PVC pipe as described below.

Flexible couplings for joining PVC pipe (sometimes called
“‘no hub connectors”’) have been used by some installers to
connect the field supplied portion of the flue gas vent system
to the furnace. Amana Refrigeration, Inc. does not encourage
nor recommend using these connectors. However, if you do
choose to use “‘no-hub connectors,”” the connectors must be
gas tight, water tight, and able to withstand continuous expo-
sure to the warm, moist. acidic flue products of the furnace.

It is the responsibility of the installer to follow the manufac-
turer's recommendations and to verify that all flue pipe con-
nectors used are compatible with the furnace flue products.
In addition. the connectors must posses adequate structural
integrity to prevent flue pipe separations during furnace

operation.

This furnace is supplied with 2" and 3" air intake terminal
screens. These screens were shipped in the same plastic
sack which held this manual. For both vertical and horizontal
installations, insert the appropriately sized screen into the air
intake terminal until it is firmly secured at the hub of the termi-
nal elbow. Discard the unused screen.

If the vent (flue) pipe is exposed to extremely cold tempera-
tures and/or long runs through unheated spaces or outdoors,
insulation may be required on the outside of the vent pipe to
prevent condensate from freezing. Canadian installers must
take note of the '"Additicnal Canadian Venting Require-
ments'’ on page 12. Where required, use 2" thick closed cell
foam insulation such as Armaflex or Insultube.

If the combustion air pipe is to be installed above a sus-
pended ceiling or other area where dripping of condensation
will be objectionable, insulation of the combustion air pipe
may be required. Where required, use 2" thick closed cell
foam insulation such as Armaflex or Insultube.

C. LOCATION OF EXHAUST AND INTAKE TERMINATIONS

1. All Installations

This furnace can be installed with either a vertical or horizon-
tal direct vent. In either case, the exhaust vent and the com-
bustion air intake pipe must be located on the same side of
the structure and separated by no less than 3 inches and no
more than 24 inches.

The following points must also be considered when installing
the vent pipe in either a horizontal or vertical application:

1. The vent termination must be at least 3 feet above any
forced air inlet located within 10 feet.

Exception: This provision shall not apply to the combustion
air intake of a direct vent furnace.

2. The vent termination must be at least 12 inches from any

door, window, or gravity air inlet into any building.

3. The vent must terminate at least 2 feet above ground level

or roof level. If heavy snow accumulation is expected, this
distance will need to be increased.

4. The vent shall not terminate over public walkways or over

an area where condensate or vapor could create a nui-
sance or hazard or could be detrimental to the operation of
regulators, relief valves, or other equipment.

5. In addition, the combustion air intake should not be termi-

nated in areas that are frequently very dusty or dirty.



A CAUTION

Do not terminate the combustion air intake

where the air is often heavily contaminated

with compounds containing chlorine or

fluorine. Common residential sources of

such compounds include:

—Swimming pools and swimming pool
pumps/filter

—Clothes dryer vents

—Remote air conditioning or heat pump
units (A refrigerant leak would contami-
nate the combustion air.)

—Plumbing vent stacks

—Bathroom or swimming pool exhaust
fans

—Undried paint strippers, adhesives,
paints, varnishes, sealers, waxes, and
solvents. These are often used during
new construction or remodeling.

Various commercial and industrial proc-
esses may also be sources of chlorine/
fluorine compounds.

2. Horizontal Vent/Intake Terminations

MEDIUM
RADIUS

Figure 1. Horizontal Vent Termination

Position the combustion air intake terminal away from
obstructions, above anticipated snow accumulations, and at
least 12 inches above grade, as shown in Figure 1.

The exhaust vent must penetrate the wall within the shaded
region as shown in Figure 1.

All exhaust vent and air intake terminal fittings must be
medium radius (Y4 bend DWV) S0 degree elbows.

To prevent unnecessary shutdown of furnace due to pressure
switch trips, always determine anticipated snow accumula-
tion level, and install the terminals accordingly to prevent
exhaust vent and air intake blockages.

It installation above snow accumulation is required, add ad-
ditional elbows as shown in Figure 2. A 12" minimum
clearance between the air intake and the highest anticipated
snow level must be maintained. The exhaust vent must
penetrate the wall within the shaded region as shown in
Figure 2.
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Figure 2. Horizontal Vent Termination Above
Anticipated Snow Level

DO NOT point terminals into window wells, stairwells,
alcoves or other recessed areas. It is preferable for the air
intake to terminate on opposite or adjacent sides of the struc-
ture from the dryer vent. If this is not practical, maintain a
3 foot clearance (residential laundry) or a 10 foot clearance
(commercial laundry).

3. Vertical Vent/Intake Terminations

If the vent and air intake pipes are to be run vertically through
the roof, they must extend at least 12” above the roof line
and shall be no closer than 12” to any vertical wall. The vent
pipe must extend at least 12” above the air intake. See
Figure 3. In areas where heavy snow accumulation is ex-
pected, these distances will need to be increased. The vent
and air intake pipes must be made tight where they pass
through the roof with a proper flashing such as used with
a plastic plumbing vent.

Maintain at least a three foot clearance from the air intake
pipe to plumbing vent stacks.

Figure 3. Vertical Vent Termination

The vent and air intake pipe may be run through an existing
unused chimney. However, the pipes must be run all the way
through the chimney, with the air intake pipe terminating at
least 12" above the top of the chimney.



The flue pipe must terminate at least 12" above the air intake.
The air intake and exhaust may run side by side or as far
apart as necessary within the chimney.

See Figure 4 for explanation. The open space around the two
pipes must be closed with a weather tight, corrosion resistant
flashing. NEVER VENT WITH AN EXISTING APPLIANCE
OR A VENT USED BY A SOLID FUEL APPLIANCE.

2-90° ELBOWS
MEDIUM RADIUS

Figure 4. Venting Through An Existing Chimney

4. Vent/Intake Terminations for Installation of Multiple
Direct Vent Furnaces

If more than one direct vent furnace is to be installed vertically
through a common roof top, maintain the same minimum
clearances between the exhaust vent and air intake termina-
tions of adjacent units as with the exhaust vent and air intake

terminations of a single unit (Figure 3).

If more than one direct vent furnace is to be installed horizon-
tally through a common side wall, maintain the clearances as
shown in Figure 5. Always terminate all exhaust vent outlets
at the same elevation and always terminate all air intakes at

the same elevation.

Figure 5. Horizontal Venting of Multiple Units

D. SIZING OF EXHAUST VENT AND COMBUSTION AIR INLET PIPES

Consult Tables 3 to 6 to select the proper diameter exhaust
and combustion air piping. The vent and air intake piping is
sized for each unit model number based on total line length
and number of 90° elbows required. Two 45° elbows are
equivalent to one 90° elbow. For horizontal piping, the
elbow(s) used for vent & air pipe termination outside the
structure as shown in Figure 1 are not counted when using
Tables 3 thru 6. The additional two 90° elbows as shown in
Figure 2 must be counted. If vertical piping is used, the two
additional 90° elbows on the air intake as shown in Figure 3
and Figure 4 must be counted. WHEN THE VENT SYSTEM
REQUIRED IS BORDERLINE WITH NEXT SIZE COMBINA-
TION CATEGORY, USE THE NEXT LARGER SIZE.

IMPORTANT: One short radius 90° elbow is equivalent to
3's medium radius elbows. For this reason, short radius 90°
elbows must not be used. The proper centerline-to-centerline
dimensions for medium radius 90° elbows are shown below
in Figure 6.

3'%s" MIN. FOR 2" PIPE
4% MIN. FOR 3" PIPE

INSIDE
ELBOW WALL <~ ™
OR COUPLING ' 90° ELBOW
QUTSIDE
T0
GROUND
12” MIN

Figure 6.

EXAMPLE:

An installation calls for a 45,000 Btuh furnace. It must be
vented 35 feet and use two medium radius 90° elbows on both
inlet and exhaust. With this in mind, we must look at Table 3 to
determine the correct vent and air intake pipe size. With two
elbows and 35 feet of straight pipe, 3” air intake pipe must be
used and 2" vent pipe.

TABLE 3 FOR 45,000 BTUH FURNACE
No. of VENT FEET OF STRAIGHT PIPE EACH RUN
ELBOWS | TYPE | 540 [ 1015 | 1520 | 2025 | 2530 | 3035 | 3540

INLET 2 2 2 2 2 2 2
1 EXHAUST | 2 2 2 2 2 2 2
INLET 2 2 2 2 2 2 3
2 EXHAUST | 2 2 2 2 2 2 2
INLET 2 2 2 2 2 3 3
3 EXHAUST | 2 2 2 2 2 2 2
INLET 2 2 2 2 3 3 3
4 EXHAUST | 2 2 2 2 2 2 2
INLET 2 2 2 3 3 3 3
5 EXHAUST | 2 2 2 2 2 2 2
INLET 2 2 3 3 3 3 3
6 EXHAUST | 2 2 2 2 2 2 2

IMPORTANT: When three inch diameter exhaust pipe is
used, the transition from two inch to three inch pipe must be
made in a vertical run. This is necessary for proper conden-
sate drainage and pressure switch operation.



TABLE 4 FOR 70,000 BTUH FURNACE TABLE 6 FOR 115,000 BTUH FURNACE
No. of VENT | FEET OF STRAIGHT PIPE EACH RUN No. of VENT FEET GF STRAIGHT PIPE EACH RUN
ELBOWS | TYPE | 510 | 1015 | 1520 | 20-25 | 25-30 | 30-35 | 3540 ELBOWS | TYPE | 540 | 1015 | 1520 | 2025 | 25-30 | 30-35 | 2540
INLET 2 2 2 2 2 2 2 INLET 2 3 3 3 3 3 3
1 EXHAUST | 2 2 2 2 2 2 2 1 EXHAUST | 2 2 2 2 2 2 2
INLET 2 2 2 2 2 2 3 INLET 3 3 3 3 3 3 3
2 EXHAUST | 2 2 2 2 2 2 2 2 EXHAUST | 2 2 2 2 2 2 3
INLET 2 2 2 2 2 3 3 INLET 3 3 3 3 3 3 3
3 EXHAUST | 2 2 2 2 2 2 2 3 EXHAUST | 2 2 2 2 2 3 3
INLET 2 2 2 2 ] 3 3 3 INLET 3 3 3 3 3 3 3
4 EXHAUST | 2 2 2 2 l 2 2 2 4 EXHAUST | 2 2 2 2 3 3 3
INLET 2 2 2 3 3 3 3 INLET 3 3 3 3 3 3 3
5 EXHAUST | 2 2 2 2 2 2 2 5 EXHAUST | 2 2 2 3 3 3 3
INLET 2 2 3 3 ) 3 3 3 INLET 3 3 3 3 3 3 3
6 EXHAUST | 2 2 2 2 [ 2 |2 2 6 | EXHAUST | 2 2 3 3 3 3 3
TABLE 5 FOR 90,000 BTUH FURNACE
No. of VENT FEET OF STRAIGHT PIPE EACH RUN
EL3QWS | TYPE 510 | 10-15 | 15-20 | 20-25 | 25-30 | 30-35 | 3540
INLET 2 2 3 3 3 3 3
1 EXHAUST | 2 2 2 2 2 2 2
INLET 2 3 3 3 3 3 3
2 EXHAUST | 2 2 2 2 2 2 2
INLET 3 3 3 3 3 3 3
3 EXHAUST | 2 2 2 2 2 2 3
INLET 3 3 3 3 3 3 3
4 EXHAUST | 2 2 2 2 2 3 3
INLET 3 3 3 3 3 3 3
5 EXHAUST | 2 2 2 2 3 3 3
INLET 3 3 3 3 3 3 3
6 EXHAUST | 2 2 2 3 3 3 3

E. VENT PIPE INSTALLATION

1. HORIZONTAL OR VERTICAL

The size of the vent and air intake pipes is determined by the
heating capacity of the furnace and the length and number of
elbows of the pipe runs. To properly size the pipes, refer to
the previous Section. (IV-D.)

Use only the fittings, primer, and solvent cement which are
described in Section IV-B. An air intake screen (as described
in Section IV-B) must be installed. This screen is supplied with
the furnace. Do not place a screen in the exhaust vent termi-
nation. It is not needed, and the furnace flue products could
cause it to corrode.

WARNING

Solvent cements are combustible liquids and
should be kept away from all ignition
sources. (ie. sparks, open flames and exces-
sive heat). Avoid breathing cement vapors or

contact with skin and eyes.

Under some conditions, insulation of some or all of the vent

pipe and/or combustion air pipe may be required. For further
information, see Section IV-B and/or IV-F. Do not install insu-
lation until after the flue system has been inspected for leaks

as described below.
WARNING

Upon completion of the furnace installation,
carefully inspect the entire flue system both
inside and outside the furnace to assure it is
properly sealed. Leaks in the flue system can
result in serious personal injury or death due
to exposure of flue products, including car-

bon monoxide.
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2. HORIZONTAL ONLY

For each 2 inch pipe, drill a 2% inch diameter hole through
the wall at the proper location.

For each 3 inch pipe, drill a 32 inch diameter hole through
the wall at the proper location.

Cut a piece of PVC (ABS) pipe that is the thickness of the wall
plus the depth of the sockets of the fittings to be installed on
the inside and outside of the walls.

To prevent the vent pipe from moving, and possibly damaging
the connections, locate the fittings on the inside wall and the
elbow on the outside as shown in Figure 6 for the air intake.

In a basement installation, the pipes may be run between the
joist spaces. If the pipes must go below the joists, then the
pipes must run up into the last joist space to go through the
header. Two 45° elbows should be used rather than 90’s. The
horizontal run of exhaust pipe must not have any sag that can
hoid condensate and should pitch up at least '/+” per foot so
that condensate will run back to the unit to drain. Support the
horizontal run at least every three feet.

Allow for some expansion and contraction from temperature
fluctuations. The normal direction changes usually account
for this, but if you have a long run followed by a short offset of
less than 40 inches such as going up into the last joist space,
the pipes should be tightly clamped to prevent flex loading on
the fittings. Seal around the pipe on the outside wall with
silicone caulking material.



F. ADGITIONAL CANADIAN VENTING REQUIREMENTS

ADDITIONAL CANADIAN VENTING REQUIREMENTS
In Canada venting shall conform to the requirements of the
current CANI-B149 Installation Codes.

Use only C.S.A. listed 2" or 3" nominal diameter PVC or
ABS pipe and fittings throughout.

The minimum vent consists of 5 feet of straight 2" pipe
and one elbow.

The maximum vent consists of 40 feet of straight pipe and
six elbows. See chart for diameter.

The minimum air pipe consists of 5 feet of 2" straight pipe
and one elbow.

The maximum air pipe consists of 40 feet of 3" straight
pipe and six elbows.

A single wall vent shall not be run vertically through the
roof. Although, the vent may be run through an existing
unused chimney.as described in the previous venting sec-
tion provided the space between the vent pipe and the
chimney is insulated and closed with a weather tight, cor-

rasion resistant flashing.

Cut all vent pipe at right angles. Remove inside and out-
side burr at each cut. Use cleaner to clean pipe and fitting
socket. Use CSA listed cement to fasten pipe and fittings.
Follow manufacturers cleaning and cementing instruc-
tions carefully to avoid leakage.

NOTE: ALL PIPING EXPOSED OUTDOORS OR IN
UNHEATED AREAS MUST BE INSULATED WITH %"
THICK CLOSED CELL FOAM INSULATION SUCH AS
“ARMAFLEX’ OR "INSULTUBE.”

The vent terminal shall NOT be located:

1. Less than, 12" above the finished grade line.

2. Less than 36" from any building opening or any gas
service regulator (for gas service regulators in the Pro-
vince of Ontario, 72").

3. Less than 72" from the combustion air inlet of another
appliance.

4. Directly above a gas utility meter or service regulator.

5. Over a walkway unless 84" above grade.

12



V. CONDENSATE PIPING

CONDENSATE DRAIN
The Air Command 90 achieves its high efficiency by con-

densing some of the flue products into a slightly acidic water

which must be piped to a drain. A drain well which is shipped
with the furnace must be installed on either side of the fur-
nace cabinet. See Figure 7. The condensate from the recu-
perative coil and the induced draft blower flows into this drain
well which acts as a trap. No other trap must be used. A 3.”
nominal PVC (or CPVC) pipe must be run from the side of the
well to a drain maintaining a horizontal downward slope in
accordance with good plumbing practice. DO NOT TRAP
THIS LINE.

PVC (or CPVC) pipe is recommended since it is corrosion
resistant, rigid and not easily damaged. The drain line must
not be routed outside where it could possibly freeze and
become blocked. The top of the well must be left open so that
any blockage in the drain line will be relieved out the top of
the drain well and not back up in the unit.
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Figure 7.

If an air conditioning coil is to be installed with the furnace
and you prefer to use a common drain line for both, install as
shown in Figure 7B. Leave an open tee near the cooling coil.
This will allow the positive air pressure in the supply air
plenum to be relieved out the tee without interfering with
drainage of the furnace condensate.

POSITIVE
PRESSURE

OPEN TEE
RELIEVES POSITIVE
PRESSURE AIR

AIR CONDITIONING —
CONDENSATE DRAIN

—1

Figure 7B.

———

COMBUSTION
- CONDENSATE
DRAIN

See the separate condensate drain system Installation
Instructions for details on properly installing the drain lines
and standpipe.

Vi. GAS PIPING

GAS SUPPLY AND PIPING

The rating plate is stamped with the model number, type of
gas and gas input rating. Make sure the furnace is equipped
to operate on the type of gas available.

INLET GAS PRESSURE
NATURAL MIN. 5.0”, MAX. 10.0”
i PROPANE MIN. 11.0", MAX. 14.0"

Inlet Gas Pressure Must Not Exceed the Maximum
Value Shown in Table Above.

The minimum supply pressure must not be varied downward
because this could lead to unreliable ignition. In addition, gas
input to the burners must not exceed the rated input shown
on the rating plate. Overfiring of the furnace couid result in
premature heat exchanger failure.
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HIGH ALTITUDE DERATE
(UNITED STATES INSTALLATIONS ONLY)

When this furnace is installed at altitudes above 2,000 feet
the furnace input must be derated 4% for each 1,000 feet
above sea level because the density of the air is reduced.

In some areas the gas supplier will derate the gas at a rate of
4% for each 1,000 feet above sea level. If he does not do so,
smaller orifices will be required at altitudes above 3,500 feet
(non-derated natural gas) or 4,500 feet (non-derated
propane).

A different pressure switch is required at altitudes more than
4,000 feet above sea level. This is required regardless of the
heat content of the fuel used.

High altitude kits can be purchased depending upon the
altitude.

Refer to the High Altitude Instruction Manual included with



this furnace to determine which High Altitude Components to
use and also for Detailed Installation Instructions.

Adjustment of the manifold pressure to a lower pressure read-
ing than what is specified on the furnace nameplate is not a
proper derate procedure. With a lower density of air and a
lower manifold pressure at the burner orifice, the orifice will
not aspirate the proper amount of air into the burner. This can
cause incomplete combustion of the gas, flash back, and
possible yellow tipping.

GAS PIPING

CAUTION

To avoid possible unsatisfactory operation or
equipment damage due to underfiring of
equipment, do not undersize the natural gas
piping from the meter to the furnace. When
sizing a trunk line per the tables, include all
appliances on that line that could be ope-

rated simultaneously.

The gas pipe supplying the furnace must be properly sized
based on the cubic feet per hour of gas flow required, specific
gravity of the gas and length of the run. The gas line installa-
tion must comply with local codes, or in the absence of local
codes, with the latest edition of the National Fuel Gas Code

ANSI Z223.1 or CAN/CGA B1489 Installation Codes.

NATURAL GAS CAPACITY OF PIPE
IN CUBIC FEET OF GAS PER HOUR (CFH)

| Length of Nominal Black Pipe Size !
| PipeinFeet | ' | %' | 17 [ 1 | 1w
| 10 132 | 278 | 520 {1,050 | 1,600
| 20 92 | 190 | 350 f 730 | 1,100
: 30 73| 152 | 285 | 590 | 980 |
, 40 © 63 | 130 | 245 | 500 | 760 |
f 50 56 | 115 | 215 | 440 | 670
| 60 50 | 105 | 195 | 400 610
70 46 96 | 180 | 370 | 560
[ 80 43 9 | 170 | 350 | 530
; 90 40 84 | 160 | 320 | 490
| 100 38 79 | 150 305 | 460 |
(

Press. .5 Psig or less and Pressure Drop of 0.3” W.C.; Based on 0.60 Specific Grav-

ity Gas)

BTUH FURNACE INPUT
CFH = CALORIFIC VALUE OF GAS

CONNECTING THE GAS PIPING — NATURAL GAS

Refer to Figure 8 for the general layout of the furnace. The
following rules apply:

1. Use black iron or steel pipe and fittings for the building
piping.

2. Use pipe joint compound on male threads only. Pipe joint
compound must be resistant to the action of the fuel used.

3. Use ground joint unions. (Inside or outside of furnace.)

4. Install a drip leg to trap dirt and moisture before it can enter
the gas valve. The drip leg must be a minimum of three
inches long.

5. Use two pipe wrenches when making connection to the
gas valve to keep it from turning.

6. Install a manual shutoftf valve. This shutoff valve should be

conveniently located within (6) six feet of the unit, and
between the meter and unit.

7. Tighten all joints securely.

8. The furnace shall be connected tc the building piping by
one of the following:

a. Rigid metallic pipe and fittings.

b. Semirigid metallic tubing and metallic fittings. Aluminum
alloy tubing shall not be used in exterior locations.

C. Listed gas appliance connectors used in accordance
with the terms of their listing that are completely in the
same room as the equipment.

d. In *'b"” and “’c”’ above, the connector or tubing shall be
installed so as to be protected against physical and ther-
mal damage. Aluminum-alioy tubing and connectors
shall be coated to protect against external corrosion
where they are in contact with masonry, plaster or insu-
lation or are subject to repeated wettings by such liquids
as water (except rain water), detergents or sewage.

LOCATION OF MANUAL VALVE ; —— —
ONLY WHERE REQUIRED - 3

HEIGHT AS REQUIRED

BY LOCAL CODE
GROUND JOINT PIPE UNION
TO BE INSTALLED AHEAD OF 1
GAS VALVE

DRIP LEG

REDUCING COUPLING

2" x fa" WITH Ys” PIPE /

PLUG TO MEASURE
LINE GAS PRESSURE
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Figure 8.

When the gas piping enters through the top of the fur-
nace, the installer must supply the following fittings (starting
from the gas valve):

—90 degree elbow

—Close nipple

—90 degree elbow

—Straight pipe to reach exterior of furnace.

See Figure 9.

Figure 9.



A ground joint union, drip leg, and manual shutoff vaive must
also be supplied by the installer. in some cases, the installer
may also need to supply a transition piece from *2" to another
pipe size.
When the gas piping enters through the right side of the
furnace, the installer must supply the following fittings (start-
ing from the gas valve):

—30 degree elbow

—Close nipple

—45 degree elbow

—Straight pipe to reach exterior of furnace.

See Figure 10.
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Figure 10.
To avoid the possibility of vibrations or noise, the gas piping
should not come in contact with the air inlet or flue exhaust
pipes. A ground joint union, drip leg, and manual shutoff
valve must also be supplied by the installer. In some cases,

the installer may also need to supply a transition piece from
2" to another pipe size.

When the gas piping enters through the left side of the
furnace, the installer must supply the following fittings (start-

ing from the gas valve):
—90 degree elbow
—Straight pipe to reach exterior of furnace

A ground joint union, drip leg, and manual shutoff valve must
also be supplied by the installer. In some cases, the installer
may also have to supply a transition piece from 2" to another

pipe size.

CHECKING THE GAS PIPING

A CAUTION

To avoid the possibility of property damage,
personal injury or fire, the following instruc-
tions must be performed regarding gas con-
nections and pressure testing.
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The unit and its gas connecticns must be leak tested
before placing in operation. Because of the danger of
explosion or fire, never use a match or open flame to
test for leaks. Never exceed specified pressures for test-
ing. Higher pressure may damage the gas valve and
cause overfiring which may resuit in heat exchanger
failure.

This unit and its individual shutoff valve must be discon-

nected from the gas supply piping system during any
pressure testing of that system at test pressures in

excess of /2 psig (3.48 kPa).

This unit must be isolated from the gas supply system
by closing its individual manual shutoff valve during any
pressure testing of the gas supply piping system at test
pressures equal to or less than ' psig (3.48 xPa).

TANKS AND PIPING — PROPANE UNITS

A\ WARNING

PERSONAL INJURY HAZARD

Iron oxide (rust) can reduce the level of odor-
ant in propane gas. A gas detecting device is
the only reliable method to detect a propane
gas leak. Contact your local propane supplier
about installing a gas detecting warning
device to alert you in the event that a gas leak
should develop.

Failure to detect a propane gas leak could
result in an EXPLOSION or FIRE which could
cause SERIOUS PERSONAL INJURY OR

DEATH.

All propane gas eqguipment must conform to the safety stan-
dards of the National Board of Fire Underwriters (See NBFU
Manual 58) or Natural Standards of Canada B149.2, Installa-
tion Code for Propane Gas Burning Appliances and
Equipment.

For satisfactory operation, propane gas pressure must be 10
inch W.C. at the furnace manifold with all gas appliances in
operation. Maintaining proper gas pressure depends on three
main factors:

1. Vaporization rate, which depends on (a) temperature of the
liquid, and (b) *‘wetted surface’’ area of the container or
containers.

2. Proper pressure regulation. (Two-stage regulation is rec-
ommended from the standpoint of both cost and
efficiency.)

3. Pressure drop in lines between regulators, and between
second stage regulator and the appliance. Pipe size
required will depend on length of pipe run and total load of
all appliances.



Complete information regarding tank sizing for vaporization,
recommended regulator settings, and pipe sizing is available
from most regulator manufacturers and propane gas

~uppliers.

rropane is an excellent solvent, and special pipe dope must
be used when assembling piping for this gas as it will quickly
dissolve white lead or most standard commercial com-
pounds. Shellac base compounds resistant to the actions of
liquified petroleum gases such as Gasolac, Stalactic, Clyde's

or John Crane are satisfactory.

Refer to Fig. 11 for typical propane gas installations.

TYPICAL PROPANE PIPING

5 TO 15 POUNDS

PRESSURE HERE .
(SEVERAL POUNDS 11° WATER COLUMN
PRESSURE HERE ALL

FIRST STAGE REGULATOR VARIATION WON'T
\ HURT BUT OON'T GO THE TIME

QVER 20 POUNDS) ;

|

/ |

PROPANE PIPING CHARTS

Sizing Between First and Second Stage Segulator
Maximum Propane Capacities listed are based on 2 PSIG Pressure Croo at 10 PSIG Setting.

Capac:ties in 1,000 8TU/HR.

?:f;’ﬁg TUBING SIZE. 0.0.. TYPE L Nws:mmm;f ‘:‘7‘5'
LENGTH,
FEET w % % % » % %
) 0 1,700 3.200 5.300 8.300 3.200 7.500
0 50 1100 2.200 3.700 5.300 2.200 1200
20 00 720 2.000 2,900 4700 1.300 1000
0 370 350 1700 2700 1100 1.500 3.700
50 0 =0 1,500 2,400 3.700 1,50 3.400
80 300 0 1300 2.200 3.300 1300 3.100
0 | %0 370 1 200 1900 2.500 1.200 2.500
100 20 540 1.200 1,700 2.600 1,000 2300
125 20 90 00 1,400 2.300 %0 2,100
150 190 30 0 1300 2.100 €0 1.900
75 | 0 00 780 1,200 1.900 70 1.700
I 380 70 1100 1,300 720 1.500

To Convert to Capacities at 15 PSIG Settings — Multiply oy 1 130
To Convert to Capacities at 5 PSiG Settings — Multiply by 0.879

Sizing Setween Single or Second Stage Regulator and Aopliance®
Max:imum Propane Capacities Listed are Based on "2” W.C. Pressure Crop at 11 'W.C. Setting.

Capacities in 1,000 BTU/HR.

| 3
i ] upTO 200 POUNDS | 2
" j PRESSURE HERE / REcoLaon 4] PIPE OR TUBING SIZE, 0.0., TYPEL NOMINAL PIPE SIZE, SCHEDULE 40
TUBING
\\ % LENGTH, | % | w | s | oae | ome | owe | owe | % | o | e | e
= FEET
. ) / il 0 | 39 | s | 99 | 329 | 01 | 935 | 275 | S67 | w071 | 2205 | 3.307
) ) 20 | 26 | 52 | 131 | 216 | 346 | 630 | 189 | 393 | 752 1.4% | 2.29
0 | 21 | s0 | j07 | ‘81 | 2r7 | So0 | 152 | 315 | 590 | 1212 | 1.853
) 0 | 9 | &1 | 90| ts5 | 2 | w7 | 123 | 267 | 504 109 | 1589
Figure 11. 50 8 | 37 | ro [ 13 [ e [are | 14 [ 2n | us| a3}
80 | 16 | 35 | 7 | 121 | w7 | 30 | 10 | 217 | 9] &4]1278
80 | 13 | 29 | 62 | 104 | 155 | 299 | 89 | 185 | 3% | 724 1.086
10 | 11 | 26 | 35| %0 | 138 | 255 | 78 | 162 | 37| 80| 976
25 | 10 | 2« | = | 81 | 22 | 24 | 59| w6 | 5| %7] 86
50 9 | ot | @ | 12 |1 ] 02 | 8| 12 | 252] 511 17
200 g | 19 | 35 | 66 | 100 | 87 | 34 | 12 | 29| 9| 665
250 35 ] 7 | %] 80| ®w | 72 ] ] 00| 5] 0] 0

— A\ warnING

leak.

or confined spaces.

...Propane gas is heavier than air and any
leaking gas can settle in any low areas

If your propane gas furnace is installed in a
basement, an excavated area or a confined
space, we strongly recommend that you con-
tact your propane supplier about installing a
warning device that would alert you to a gas

...Propane gas odorant may fade, making
the gas undetectable except with a
warning device.

An undetected gas leak would create a dan-
ger of explosion or fire. If you suspect the
presence of gas, follow the instructions on
the cover of this manual. Failure to do so
could result in SERIOUS PERSONAL INJURY

OR DEATH.

VIl. ELECTRICAL WIRING

A CAUTION

To avoid the risk of electrical shock, wiring to
the unit must be properly polarized and

grounded.
A WARNING

To avoid electrical shock, injury or death, dis-
connect electrical power before changing
any electrical wiring.
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The wiring harness on this unit is furnished as an integral
part of the furnace. Field alteration to comply with electrical
codes should not be required.

LINE VOLTAGE WIRING

Power supply to the furnace must be N.E.C. Class 1, and
must comply with all applicable codes. The furnace must be
electrically grounded in accordance with the local codes or, in
their absence, with the latest edition of the National Electrical
Code, ANSI/NFPA No. 70, or in Canada, Canadian Electrical
Code, C22.1, Part |. A fused disconnect must be provided
and sized in accordance with the unit minimum circuit
ampacity.




The ground wire should run from the furnace all the way
back to the electrical panel. If desired, a qualified servicer can
confirm proper grounding as follows: 1) Disconnect the elec-
trical power. 2) Using an ohmmeter, measure the resistance
between the neutral (white) connection and one of the
burners. 3) Resistance should be 10 ohms or less.

Line voltage wiring may enter through the top or the left
side of the furnace. (See Fig. 12 and 13).

If it will enter through the top of the furnace, the (two)
power supply and (one) ground wires must be enclosed in
conduit throughout the interior portion of the furnace.

Remove the knockout in the top of the junction box, and use
washers to connect the conduit to the junction box in accor-
dance with NEC and local codes. See Figure 12. Connect
hot, neutral, and ground wires as shown in the wiring diagram
located on the blower door of the unit.

LINE
VOLTAGE

Figure 12,

If the line voltage wiring will enter through the left side
of the furnace, remove the appropriate knockout from the left
side of the junction box. Use washers to connect field-sup-
plied conduit to the junction box in accordance with NEC and
local codes. See Figure 13. Connect hot, neutral, and ground
wires as shown in the wiring diagram located on the blower
door of the unit.

LINEY
VOLTAGE

Figure 13.
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LINE VOLTAGE CONNECTION OF OPTIONAL
HUMIDIFIER AND ELECTRONIC AIR CLEANER

The control module in this furnace is equipped with line volit-
age accessory terminals to be used for controlling the power
to an optional field-supplied humidifier and/or electronic air
cleaner.

Accessory Load Specifications.
Air Cleaner: 1.0 Amp max. at 120 VAC
Humidifier: 1.0 Amp max. at 120 VAC

Accessory Installation. Follow the electronic air cleaner
and humidifier manufacturers’ instructions for mounting and
electrically grounding these accessories. Check that the
power supply to the furnace has been disconnected. Wire the
accessories to the furnace control module as shown below.
All connections to the control module are to be made through
s (.250") receptacle (female) terminals. -

If it is necessary for the installer to supply additional line volt-
age wiring to the inside of the furnace, the wiring must com-
ply with all local codes. This wiring must have a minimum
temperature rating of 105°C and must be routed away from
the burner compartment. All line voltage wire splices must be
made inside the furnace junction box.

CONTROL MODULE

[
|
' NEUTRAL |
! HOT 120 VAC 120 VAC |
| | ’ i
o ,’ { j AR
| 3ieixixl T ID: I
' ey X Wi OlaixXjw:iI
| __ _ B _
| ' AR |
5 NE
OPTIONAL CLEANER
ACCESSORIES

I,
— HUMIDIFIER
S

Accessory Operation. The furnace control module ener-
gizes the humidifier whenever the combustion blower is ener-
gized (if there is an optional air cleaner on the system, the
humidifier is not energized until the air cleaner is energized).
The control module energizes the air cleaner whenever the
air circulation blower is energized.

I ACAUTION

Label all wires prior to disconnection when
servicing controls, wiring errors can cause
improper and dangerous operation. Verify
proper operation after servicing.




LOW VOLTAGE WIRING

Low voltage wiring may enter through either side of the
furnace. See Section Il for hole locations. Run the thermostat
wires through either hole, down through a grommet in the
blower deck, and through a hole provided in the side of the
ignition control box. See Figure 14.

LOwW
VOLTAGE
WIRE

Figure 14,

A CAUTION

To avoid possible equipment malfunction, be
careful to route the low voltage wires so as
not to interfere with filter removal or other

maintenance.
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Low voltage wires may then be connected to the terminal
strip as shown in Figure 15.

TYPICAL FIELD WIRING
(24V CONTROL CIRCUIT)

HEATING

HEATING ANO COOLING
Q00M STAT ROOM STAT

L v
=y
—@@_ :TJ

- - |

SLANACE SURNACE

Figure 15.

A 40VA transformer and auxiliary fan relay are built into the
furnace so that it may be used with most cooling equipment.

Consuit the wiring diagram for both 115V and 24V wiring
details. The diagram is located inside of the blower compart-
ment door and in Section Xl of this manual.

HEAT ANTICIPATOR SETTING

The heat anticipator in the room thermostat must be correctly
adjusted to obtain the proper number of heating cycles per
hour and to prevent the room temperature from ‘‘over-
shooting'’ the room thermostat setting. Heat anticipator must
be set at 0.7 amps.



Viil. CIRCULATING AIR AND FILTERS

DUCTWORK — AIR FLOW

" Duct systems and register sizes must be properly designed

- for the C.FM. and external static pressure rating of the fur-
nace. Ductwork should be designed in accordance with the
recommended methods of ‘‘Air Conditioning Contractors of
America' manual D.

A duct system should be installed in accordance with Stan-
dards of the National Board of Fire Underwriters for the Instal-
lation of Air Conditioning, Warm Air Heating and Ventilating
Systems, Pamphlets No. 90A and 90B.

It is recommended that the outlet duct be provided with an
access panel. This access should be large enough to inspect
the air chamber above the heat exchanger for any smoke or
combustion gas leaks. A cover should be attached tightly to
prevent air leaks.

Furnace models GUDO045C30A, GUD045X30A,
GUDO70C30A, GUDO70X30A, GUDO70C40A,
GUDO070X40A, GUD090C35A, and GUDOS0X35A are
shipped with one filter, (refer to Page 2 for size), intended for
the return air duct to be attached to either side of the furnace
cabinet. If the return air duct is to be attached to the bottom of
the furnace cabinet, the filter that was supplied with the fur-
nace may not be of the proper size. Refer to the chart below
for filter sizes when using bottom return.

BOTTOM RETURN FILTER SIZES

| Model Filter Size Type
GUD045 14 x 25 x 1 P
GUDOQ70 16 x 25 x 1 P
GUDO090, GUD115 20 x 25 x 1 P

The sketch below shows how the filter is retained over the
bottom return air opening.

‘ FILTER RETAINER
| FILTER |
FURNACE BOTTOM

Furnace models GUD0O90CS50A, GUDO90X50A,
GUD115C50A and GUD115X50A are shipped with two filters
(refer to Page 2 for size). If these furnaces are to be operated
at high speed, then two return air connections must be mace.
These may be made on both sides of the furnace cabinet, or
on one side and the bottom. If one of the returns is connected
to the bottom, refer to the chart above for proper filter size. If
the furnaces are operated at high speed, failure to have two
return air connections could result in insufficient airflow for air
conditioning requirements and excessive air velocity through
the filter. If these furnaces will not run on high speed, one
return air connection will be adeguate.

Guide dimples locate the bottom or side cutouts. Use a
straight edge to scribe lines connecting the dimples. Cut out
the opening on these lines. For bottom return air connection
the bottom of the cabinet has to be removed before the fur-
nace is positioned on the raised platform or set on top of the
return air duct.

A closed return duct system must be used, with the return
duct connected to the furnace. Supply and return duct con-
nections to the unit may be made with flexible joints to mini-
mize noise transmission. If a central return is used, a connec-
ting duct must be installed between the unit and the utility
room wall. The room, closet or alcove must not be used as a
return air chamber.

When the furnace is used in connection with a cooling unit,
the furnace should be installed in parallel with or on the
upstream side of the cooling unit to avoid condensation in the
heating element. With a parallel flow arrangement, the
dampers or other means used to control the flow of air must
be adequate to-prevent chilled air from entering the furnace
and, if manually operated, must be equipped with means to
prevent operation of either unit unless the damper is in the full
heat or cool position.

When the furnace is heating, the temperature of the return air
entering the furnace must be between 55°F and 100°F

IX. SEQUENCE OF OPERATION

NORMAL SEQUENCE
1. Thermostat calls for heat.

2. The combustion blower is energized, and the pressure
switch contacts close.

3. The ignitor is energized and is allowed to preheat for 17
seconds.

4. The gas valve is energized, delivering gas to the burners
and starting combustion.

5. The control checks for a signal from the flame sensor
within seven seconds after the gas valve is energized.
Gas will continue to flow only if a signal is present.

6. The control waits 30 seconds and turns on the air circula-
tion blower to the speed that was selected for heating
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operation. At this time the optional humidifier and elec-
tronic air cleaner are also energized.

7. The thermostat is satisfied and opens.
8. The control de-energizes the gas valve.

9. After a 15 second delay, the combustion blower and
optional humidifier are de-energized.

10. After another 75 second delay, the air circulation blower
and optional electronic air cleaner are de-energized.

ABNORMAL OPERATION

1. Internal Control Failure with White-Rodgers Control
If the control determines it has an internal fault, it enters a
locked-out state, and the diagnostic light will light contin-
uously with no flashes. The control should be replaced.



2. System Lockout

If a flame is not sensed during the first 7 seconds after the
gas valve is energized, the control turns off the gas. There
will then be a 60 second delay while the combustion
blower is energized to purge the heat exchanger. The igni-
tor will next be energized and preheated for 27 seconds.
The gas valve will then be energized. If flame is not sensed
in 7 seconds the gas valve will be de-energized and
another purge will occur. The control will cycle the gas
valve a total of three tries before it determines it cannot
establish measurable combustion and enters a locked out
state. If flame is sensed but lost after 10 seconds, the con-
trol will recycle this series of three tries four more times
before locking out. The diagnostic light will indicate this
condition with one short flash followed by a longer pause.
The control can be reset and brought out of lockout mode
by turning the thermostat off and then back on.

3. Pressure Switch Stuck Closed

If the control senses the pressure switch is closed when
the vent blower is off, it waits until the fault is corrected. The
light code for this problem is two short flashes followed
by a longer pause. The probable cause is a faulty pressure
switch or wiring.

4. Pressure Switch Stuck Open
If, after the vent blower is energized, the pressure switch

does not close, the control-will keep the blower on and wait
for the switch to close. The diagnostic light code for this
problem is three short flashes followed by a pause. The
probable causes are either disconnected hose to the pres-
sure switch, faulty pressure switch or wiring, or restricted
air intake or flue piping.

. Open Limit Control

If the limit control opens, the air circulation and vent blower
will be turned on until the limit closes. The diagnostic light
code for this is four short flashes followed by a pause.
The probable cause is either low conditioned air flow due
to dirty filter or resistance in duct work, faulty limit, faulty
blower, or blower speed set too low.

. Missing Jumper Wire

If the jumper between R01 and R02 is not present, the air
circulation blower and vent blower will be energized all the
time. The diagnostic light code for this is five flashes fol-
lowed by a pause. The probable cause is a missing jumper.

. Flame Sensed with No Call for Heat

if the control senses a flame when the gas valve is de-
energized, it will run the air circulation blower and the vent
blower continuously. The diagnostic light code for this is
continuous light flashing. Probable cause is miswiring.

TIMING CHART FOR NORMAL WHITE - RODGERS 50A50 OPERATION
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Continuous Light 1. Internal Control Failure
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5 Flashes | 6. Missing Jumper Wire on control

Continueus Flashing

‘ connector
7. Flame Sensed No Call For heat
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X. START-UP AND ADJUSTMENT

GENERAL OPERATION

This furnace is equipped with an electronic ignition device
which lights the burners. It also has an induced draft blower

to exhaust combustion products.

Keep the blower access door and upper access panel in
place except for inspection and maintenance. An interlock
switch prevents furnace operation if the blower door is not in

place.

On new installations, or if a functional part such as the gas
valve, pressure switch, or fan/limit control has been replaced,
the operation of the furnace should be checked.

Check furnace operation as outlined in the following instruc-
tions. If any sparking, odors, or unusual noises are encoun-
tered, shut off electrical power and recheck for wiring errors,
or obstructions in or near the blower motor. Various shipping
materials must be removed before the blower motor is
operated.

ELECTRONIC CONTROL MODULE

This furnace is equipped with a self-diagnosing electronic
control module. In the event a furnace component is not
operating properly, the control module will repeatedly flash a
red light on and off in a factory-programmed sequence,
depending on the problem encountered.

If you suspect the furnace is not operating properly, look
through the observation window in the blower access door
and make note of the number of flashes in the sequence.
Then see Section IX for further information.

RESET AFTER CONTROL LOCK-OUT

If ignition has not been achieved for any reason after three
ignition cycles, the electronic control module will lock-out the
furnace. A lock-out causes both the air blower and the vent
blower to run continuously, and ignition is no longer
attempted. The control’s diagnostic light will then repeatedly
flash once and then pause. When this occurs, it may be nec-
essary to reset the control by turning the thermostat setting
below room temperature for thirty seconds and then return-
ing the setting to the desired temperature. The control may
also be reset after a lock-out by turning off the electrical dis-
connect switch to the furnace for thirty seconds.

IMPORTANT: If you have to frequently reset your furnace, it
means a problem exists that should be corrected. Contact a
qualified servicer for further information.

HEAT ANTICIPATOR SETTING

The heat anticipator in the room thermostat must be set at
0.7 amps.

OPERATING INSTRUCTIONS

1. Close the manual gas valve external to the furnace.

2. Turn off the electrical power supply to the furnace.

3. Set room thermostat to lowest possible setting.

4. Remove the upper door on the front of the furnace.

5. This furnace is equipped with an ignition device which
automatically lights the burner. Do not try to light burner
by hand.
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6. Rotate the gas valve control knob so that ““OFF" is
aligned with the position indicator shown in Figure 16A.

oA

POSITION 4

INDICATOR
: GAS CONTROL

j KNOB
®

Figure 16A. ‘

7. Wait five (5) minutes to clear out any gas. Then smell for
gas including near the floor.

8. If you smell gas, immediately follow the instructions on
the front of this manual. If you do not smell gas, rotate the
gas valve control knob so that “"ON’’ is aligned with the
position indicator shown in Figure 16A.

9. Replace the door on the front of the furnace.

10. Open the manual gas valve external to the furnace.
11. Turn on the electrical power supply to the furnace.
12. Set thermostat to desired setting.

NOTE: There is an approximate 20 second delay between
thermostat energizing and burner firing.

CHECK GAS INPUT AND PRESSURES

Gas supply pressure and manifold pressure with the burners
operating must be as specified on the rating plate.
CHECKING GAS PRESSURE

Gas inlet pressure should be checked and adjusted in accor-
dance to the type of fuel being consumed.

WITH POWER AND GAS OFF:

1. Connect a water manometer or adequate gauge to the
“inlet gas pressure’’ tap of the gas valve.

As an alternative method, inlet gas pressure can also be
measured by removing the cap from the drip leg and
installing a predrilled cap with a hose fitting. (See

Fig. 168.)
WITH POWER AND GAS ON:

2. Put furnace into heating cycle and turn on all other gas
consuming appliances.

i INLET GAS PRESSURE
NATURAL MIN. 5.0", MAX. 10.0"
PROPANE MIN. 11.0”, MAX. 14.0"

inlet Gas Pressure Must Not Exceed the Maximum
Value Shown in Table Above.

If operating pressures differ from above, make necessary
pressure regulator adjustments, check piping size, etc., and/
or consult with local utility.
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Figure 16B — Measuring Inlet Gas Pressure
(Alternative method)

CHECK THE MANIFOLD PRESSURE

A tapped opening is provided in the gas manifold to facilitate
measurement of the manifold pressure. A ““U Tube” man-
ometer having a scale range from 0 to 12 inches of water
should be used for this measurement. The manifold pressure
must be measured with the burners operating. See Figure 17.

. A WARNING

PERSONAL INJURY HAZARD

All hoses must be connected as shown in
Fig. 17. Failure to connect the hose between
the pressure switch and the burner box could
result in excess generation of carbon monox-
ide if the air inlet is blocked. This could cause
serious personal injury or death.
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Figure 17.
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To adjust the pressure regulator, remove the adjustment
screw or cover on the gas valve (“A” in Figure 17). Turn out
(counterclockwise) to decrease pressure, turn in (clockwise)
to increase pressure. Only small variations in gas flow should
be made by means of the pressure regulator adjustment. In
no case should the final manifold pressure vary more than
plus or minus 0.3 inches water column from the specified
pressure. Any major changes in flow should be made by
changing the size of the burner orifices.

CANADIAN INSTALLATIONS ONLY

Manifold pressure for altitudes of Q - 2000 feet should be
adjusted to 4.2” W.C. for Natural Gas and 11.0” W.C. for
Propane Gas.

Manifold pressure for altitudes of 0 - 4500 feet should be
adjusted to 3.5” W.C. for Natural Gas and 9.0" W.C. for
Propane Gas.

CHECK THE GAS INPUT (NATURAL GAS ONLY)

To measure the gas input using the gas meter proceed as
follows:
1. Turn off gas supply to all other appliances except the

furnace.
2. With the furnace operating, time the smallest dial on the

meter for one complete revolution. If this is a 2 cubic foot
dial, divide the seconds by 2; if it is a 1 cubic foot dial, use
the seconds as is. This gives the seconds per cubic foot of
gas being delivered to the furnace.

3. INPUT = GAS HTG VALUE x 3600 + SEC. PER CUBIC

FOOT
Example: Natural gas with a heating value of 1000 BTU

per cubic foot and 34 seconds per cubic foot as deter-
mined by Step 2, then:

Input = 1000 x 3600 + 34
= 106,000 BTU per Hour
NOTE: BTU content of the gas should be obtained from
the gas supplier.
This measured input must not be greater than the input
indicated on the rating plate of the furnace.
4. Relight all other appliances turned off in Step 1 above. Be
sure all pilot burners are operating.

CHECK MAIN BURNER FLAME

Natural gas flames should be stable, soft, and blue. Propane
gas flames may appear slightly yellow. Dust may cause
orange tips. The flames shouid extend directly outward from
the burner without curling, floating, or lifting off.

OBSERVATION
- WINDOW

Figure 18.
The flames can be inspected through the Observation Win-
dow on the front cover of the box. (Fig. 18)



CHECK TEMPERATURE RISE

Check the temperature rise through the unit by placing ther-
mometers in supply and return air registers as close to the
furnace as possible. Thermometers must not be able to
“see’ the furnace's heat exchangers, or false readings could
be obtained.

1. All registers must be open; all duct dampers must be in
their final (fully or partially open) position, and the unit ope-
rated for 15 minutes before taking readings.

2. The temperature rise must be within the range specified
on the rating plate.

NOTE: Air temperature rise is the temperature difference
between supply and return air

With a properly designed system, the proper amount of tem-
perature rise will normally be obtained when the unit is ope-
rated at rated input with the recommended blower speed.

If the correct amount of temperature rise is not obtained, it
may be necessary to change the blower speed. A higher
blower speed will lower the temperature rise. A slower blower
speed will increase the temperature rise.

NOTE: Blower speed must be set to give the correct air
temperature rise through the furnace as marked on the
rating plate.

CHANGING BLOWER SPEEDS

CHECK LIMIT AND FAN CONTROL

A\ WARNING

To avoid premature failure of heat exchanger
or possible property damage, injury or fire,
do not adjust the limit control, which is fac-
tory preset.

Check limit control operation after 15 minutes of operation by
blocking the return air grille(s).

1. After several minutes the main burners must go OFF.

Blower will continue to run.
2. Remove air restrictions and main burners will relight after a

cooldown period of a few minutes.
Adjust the thermostat setting below room temperature.

1. Main burners must go off.
2. Circulating Air Blower will continue to run for 90 seconds.

A CAUTION

This unit should not be used as a ‘‘construc-
tion heater’’ during the finishing phases of
construction on a new structure. This type of
use may result in premature failure of the unit
due to extremely low return air temperatures
and exposure to very dirty atmospheres.

A WARNING

To avoid electrical shock, injury or death,
when changing speed taps turn off power to

the furnace.

A multi-speed motor is used in the furnace blower. It provides
easy speed selection for both heating and cooling air flow.
Page 5 shows the CFM and E.S.P. relationship for proper
selection of heating and cooling speeds. All furnaces ship on
high speed for cooling, and at the speed indicated on the
wiring diagram for heating. These speeds may be adjusted
by the installer to match local conditions.

Refer to the WIRING DIAGRAM on the furnace to connect
the correct motor leads to the correct control terminals. All
unused motor leads that are not connected to ‘‘park’’ termi-
nals on the control must be taped. If heating and cooling
speeds are to be the same, use the jumper wire provided.

TO TURN OFF FURNACE

1. Set the thermostat to its lowest setting.

2. Turn off the electrical power supply to the furnace.

3. Rotate the gas valve control knob so that “‘OFF”’ is aligned
with the position indicator shown in Figure 19.

4. Close manual gas shutoff valve external to the furnace.

5. Replace the door on the unit.

POSITION
. INDICATOR

_ GAS CONTROL |
" KNOB

Figure 19.



XIl. MAINTENANCE

A WARNING

To avoid electrical shock, injury or death, dis-
connect electrical power before performing
any maintenance.

Have the furnace checked at least once every year, before
the heating season begins, to be sure that there is adequate
combustion air and that the vent system is working properly.

Have vent piping (exhaust and combustion) checked to be
sure it is not blocked by debris, which would prevent proper
operation of the furnace. Replace any leaking sections of
vent pipe.

AIR FILTER

A WARNING

Never operate furnace without a filter
installed as dust and lint will build up on inter-
nal parts resulting in loss of efficiency, equip-
ment damage and possible fire.

The furnace is equipped with a permanent type washabie
high-velocity filter(s). Filter(s) should be inspected and
cleaned every twa months, or as required. If the replacement
of the filter(s) becomes necessary, it must be replaced with a
filter of the same type and size.

Remember that dirty filters are the most common
cause of inadequate heating or cooling performance.

@ BLOWER

PULL FILTER
@ ouT

J

. . =
Figure 20. Filter Removal

MOVE TOWARDS

A\ WaRNING

Disconnect the electrical power to the fur-
nace before removing the filter or performing
any other maintenance.

To remove the filter turn the latches on lower door. Remove
_thezdooc The blower motor will automatically stop through the
interlock switch.

The filter may be removed by taking a hold of the lower por-
tion of the filter, lift up to disengage it from the lower railing,
move towards blower, drop filter down. Pull filter outward.

The filter must be of the permanent washable type with
dimensions of 16 x 25 x 1. (Side return(s) only.)

Use a vacuum cleaner to clean out the blower area and the
adjacent area of the return air duct.

Clean, wash and dry the permanent filter. Both sides should
then be sprayed with a dust adhesive as recommended on
adhesive container. Re-install filter by placing it into the fur-
nace along the side of the blower. Engage filter in the top rail,
move towards side of furnace and drop it into the bottom rail.
BE SURE AIRFLOW DIRECTION ARROW POINTS
TOWARDS BLOWER.

When the filter is located in the bottom of the furnace on a
bottom return system the filter is held in its location by a sheet
metal retainer strap. To change or clean the filter merely slide
one end of the retainer towards the front and remove the filter,

BLOWER MOTOR

The air circulating blower motor bearings are permanently
lubricated. No further lubrication is required.

VENT BLOWER MOTOR
(QUALIFIED SERVICER ONLY)

The vent blower motor may be oiled annually with 6 drops of
Anderoil 465 oil. (3 drops in each oil tube. See Figure 21)
TO AVOID PREMATURE MOTOR FAILURE, DO NOI
OVER OIL.

r




- A\ cauTioN

If you must handle the ignitor, handle with
care. Touching the ignitor body with bare fin-
gers, rough handling, or vibration could
result in early ignitor failure. Only a qualified
servicer should ever handle the ignitor.

A\ cauTion

NOTE: This furnace is equipped with a sealed
combustion chamber. It is mandatory to
replace all gaskets that are removed. Order
replacement gaskets prior to starting serv-
ice. Only a qualified servicer should ever
open the combustion chamber.

SEALED COMBUSTION CHAMBER
(QUALIFIED SERVICER ONLY)

At the start of each heating season, shut off the electrical
power and gas supply, then inspect the combustion chamber
by looking through the observation window (Figure 21). If sig-
nificant amounts of dirt, soot, or debris are present, remove
the cover. and clean the combustion chamber.

CONDENSATE DRAIN (QUALIFIED SERVICER ONLY)

The drain tubes, standpipe, and field-supplied drain line
should be checked annually and cleaned as often as neces-

sary to ensure proper drainage.
FLUE PASSAGES (QUALIFIED SERVICER ONLY)

At the start of each heating season, inspect and, if neces-
sary, clean the furnace flue passages.

CLEANING FLUE PASSAGES
(QUALIFIED SERVICER ONLY)

1. Turn off electrical power and the gas supply to the
furnace.

2. Remove the burner assembly by disconnecting the gas
line and removing the manifold brackets from the parti-
tion panel.

3. Remove the turbulators from the entrance to the heat
exchanger tubes if they are present.

4. Remove the collector box insulation and then remove the
collector box from the partition panel.

5. Disconnect the PVC vent from the induced draft blower
50 that the blower can be removed from the recuperator
coil cover.

6. Remove the recuperator coil cover and remove the turbu-
lators from the recuperator coil tubes.

7. The recuperator coil tubes can now be cleaned using a
long handled round wire brush, such as a gun cleaning
brush.

8. The primary heat exchanger tubes can be cleaned using
a round wire brush attached to a length of high grade
stainless steel cable, such as drain cleanout cable. Attach
a variable speed reversible drill to the other end of the
spring cable. Slowly rotate the cable with the drill and
insert it into one of the primary heat exchanger tubes.
While reversing the drill, work the cable in and out several
times to obtain sufficient cleaning. Repeat for each tube.
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9. When all heat exchanger tubes have been cleaned and
the residue removed with a vacuum, replace all the parts
in the reverse order in which they were removed.

10. To reduce the chances of repeated fouling of the flue pas-
sages, perform steps listed in "' Startup and Adjustment’’.
Section X.

FLAME SENSOR (QUALIFIED SERVICER ONLY)

Under some conditions, the fuel or air supply can create a
nearly invisible coating on the flame senscr. This coating acts
as an insulator, causing a drop in the flame sensing signal. If
this occurs, a qualified servicer should carefully clean the
flame sensor with emery cloth or steel wool. After cleaning,
the flame sensor output should be as listed in Section II.

A WARNING

Electrical components are contained in both
compartments. To avoid electrical shock,
injury or death, do not remove any internal
compartment covers or attempt any adjust-
ment. Contact a qualified servicer at once if
an abnormal flame appearance should

develop.

BURNERS

Periodically during the heating season make a visual check
of the burner flames. Turn the furnace on at the thermostat.
Wait a few minutes, since any dislodged dust will alter the
normal flame appearance. Natural gas flames should be sta-
ble, soft, and blue. Propane gas flames may appear slightly
yellow. Dust may cause orange tips. Flames should extend
directly outward from the burner ports without curling down-

OBSERVATION
WINDOW

Figure 22.

The flames can be inspected through the Observation Win-
dow on the front cover of the box.



XIl. FUNCTIONAL PARTS LIST

GENERAL INFORMATION

1. When ordering any of the listed functional parts, be sure to
provide the furnace model, manufacturing, and serial num-

bers with the order.

2. Although only functional parts are shown in the parts list,
ali sheet metal parts, doors, etc. may be ordered by

description.

3. Functional parts are available from your Amana distributor.

Gas Valve

Gas Orrifice, Natural
Burner

Ignitor

Flame Sensor
Ignitor Clip

Gas Manifold
Ignition Control
Pressure Switch
Induced Draft Blower
Collector Box

Limit Switch

Coil Front Cover
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Recuperator Coil
Heat Exchanger
Door Switch
Transformer
Terminal Board
Blower Wheel
Blower Housing
Blower Cutoff
Blower Mount Bracket
Capacitor
Filter Permanent
16x25x 1



Xlil. WIRING DIAGRAM

DNINHVM AW

"aoueudjuiew Aue bu
-wioy1ad alojaq samod [eauyo9)e ay) 199Uu0d
-SIp ‘Yreap Jo Anlul “4ooys [ean3aa|d pioAe of

. [Y——— V1T0A IH
0 _"A34 10652901 | wowﬂow H._. ! v 92-8 IH | YOSXGI1'VOEX0LO
i OM314 3OVI0A HOT YOGJG I 1 'YO£J0/0 'ON9
N3d0 ¥0193NNOD ——— 39V170A KO ) .
T0HINOD NO 3YIM 03¥:S3HSVJ G'HILIMS LIWIT HOIH N3JD-SIHSVI4 vINID MonLs Sd=SIHSY4 © v £2-ng 3w «mm%mw.«mm%mm ano
f035070 MONLS Sd-SIHSYTI 21 1N0MI0THSY IS | I0HINDI FovIdI=AOYILS T LNST 311S0N9v1g (3] 034 04 [ 033ds y3MOTE -
R ERRR-ELTR AVYHY A9 INIT00D
ONILIINNOD 3038 YIIANC CUYISIO IWVS IHi ION 3¥Y SIS ¥IMNOTG ONITO0D ONV ONILYIH  4¢ aQ I8 g ¥3goag| v 62-30 MO O3W . ,
"03d¥1 80 TOYINOD 40 SIVNIWY3L .yvd. NO 032vd 38 LSOW SQv3T MOLOW §3M0IE g3snNN ¥ INIWY3L30 Ol YOYXO0LO'¥0r20L0 'ang
"ANO_SH01INONOD ¥3dd03 3SN °3.GO| ILIHM HR ) o T INY LSNT
1SY37 LV 40 9NLIVY 3UNLVYIWIL ¥ ONIAYH WIN3LVYW ONINIM HLIM Q30v1d3Y 39 ISNW LT *039vd3y NMOYS Y8 f NoTIVIWVISNI| ¢ v2-ay MO
38 1SAW 3JYNYNd 3HL HLIM G317ddNS SV 3YIM WNIOTHO 3HL 40 ANV 31 "¢ Ve wg 338 YOEXGYO' YOLIGY0 'aNg
" TONIJIAY3S N3HM O3SN 38 LSNW SL¥VA INIWIDVIJIY O314103dS YNVWY 2 NIZHI N9 T
"SdWY L°0 1Y 1VISOWY3HI WOOH NO YOLVAIJIINY L¥3H 135 -1 130IA 1A ] 033ds ¥3M0T8 | by | ~1v3% OL YOLON | 0334dS 1300W 33vNEN4
NI
"LINN SIHL ONIJIAY3S ¥0 ONILVY3d0 380438 QvIy m%«_ww m.w ONII000  » 033dS ¥3M018 ONILVIH «
P INVIYOdWI 3002 ¥0703 SNOILJI3INNOD 10YINDD 01 dOLOW ¥3IMOTE Q3¥IM A¥OLDVS
£ 9 __No—g X08 vI1y13313 “030NI049 NV G3218V10d ARI3d08d
[ §2-A9 ~— Y R R 38 LS LINT 0L SNINIA® SNIDIAN3S v
1
se- s2-ng /| AT43d08d 39 150 LINn Lt (E=0N9 | {909 3038 13404 13300S10° Niren
A9 =4 Sl 0L ONIYINM'ONIDIAY3S 3¥0439 HMD & e e e N M QT304 | ,
Y3M0d  LIINNODSIO: ONINYVM emmmaiq |l ASIT | ' )
| LY-A9 avo v N ¥OLINOI 1M
- 1c-4g ! | (32v7d NI 300Q N3HM I xmw%w
A
_I o @I@ e @F ¢ = -\ B300 ] 03S013) HOLIMS H000
9¢- i NNO £-Mg g 3
. g N 8oy
ng ;G @ O]EN sno1o3vm0o y 77J 0T A e-hm | Lo NOLINST [
. ° 11V ISOWY3HI 1 J £e
) 2 @ 1l vv-0y 1) _ 9-yg _HM
—’ QH 11 —
»BDROLOLD) i 939 =1 22-04 y
9 TOF | e @ GG- A g 2 03
o 309 Bl wew |=faam, 9€-na ——¢ || Eswesl— og -ng N
= a T ) 22-0Y =4y HOSN3S Iwv4 37
e 5 8 8 JHzw ] W— SE-HN vaduaeed G £ -HM mmd sS4
I ; )| ore ] momz. G2-ng 9
r o > > [ ] _ S1-Ng ——{¢ Gi-ng (AD)
[~ ¥ b3 ' n».ﬂ 91-40 1 9 3ATVA
oz _m ' ; - o vI-1A Svo
=3 LA ) L OL
M v1-1A o1 — T
o IDx e pmd bdwmy LY-A9 il LY-19 (D)
m [TES IR R X EL T T Y ... 12-48 2 _N-cmll_ 1©d
R »xurxo 1-38 $ 3 GdNOXXLIAADISHUNLINLINL
0Y1INOD | I Z ] et G- 0 ek “ x%%m%mmm INJIOIYYYOWNII4LL3003030
wmpanxl L HM 118 NI INVYY30 HH NHHNHNH
o<y — b ddHD
M rwer| ——d® v 3 *| )sx 4y3
m e B 11 (dv3) 3018 N Yy WHNWWIJ
2= s “ “ (HD7) Oy ver (v} ¥0LIJvdvD Tz 9i- H3INANE w w mmw:mmm
¢ 3 (MO Q3W) ¥0 ees ¥ ug - | o WOY 4 H
M (O3W) NG C24 =kl 1Y TOHT . Q3M3IA SY ALTHYIO 303 GIONVHAVIY Y300 TYNIWN3L
g o ; —— (IH) X8 924 HlY o3 | mohuuzw.mu %
43INVITD yIV ol %339
Szow:uw._w (Sd) HOLIMS 3¥NSS 3, Hamene e %
133NNOD d
3 SNOT 193NNDD
Q314 ASH &) 1viSowy3n1 | ®

27






