650.65-N4E (1095)

INSTALLATION INSTRUCTIONS

GAS-FIRED FURNACES- HIGH-EFFICIENCY
DOWNFLOW CONDENSING MODELS DGD 60 - 120 iBH

'NOTICE TO OWNER /. USER - THIS BOOKLET CONTAINS THE
INSTALLATION INSTRUCTIONS AND OTHER RELATED INFOR-
' MATION FOR YOUR FURNACE. IT SHOULD BE RETAINED FOR

FUTURE HEFERENCE

FOR YOUR SAFETY
" WHAT TO DO IF YOU SMELL GAS
« Donottryto Iight'_any appliance.
» Open windows.

« Do nottouch any electrlcal swltch
do-not use any phone in your buildlng. :

«  Extinguish any open flames.

‘e immedna{aly call your gas auppller from a
neighbor’s phone. Follow the gas sup-
plier’s instructlons.

« if you cannot reach your gas supplier, call
the fire dapartment ,

! -'WAHNING* Improper lnstallation. adjustment, al-
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GENERAL INFORMATION
DESCRIPTION

This Category IV, 135° F maximum vent temperature, sealed
combustion furnace is designed for residential installation,
provided space tamperature is 32°F or higher.

These units may be converted to propane (LP) gas if factory
supplied components are used. Conversions required in order
for the appliance to satisfactorily meet the application must be
made by a distributor, conversion station or other qualified
agency, using factory specified and/or approved parts,

INSPECTION

As soon as a unitis recelved, It should be inspected for possible
damage during transit. If damags is evident; the extent of the
damage should be noted on the carrier’s freight bill. A separate
request for inspection by the carrier’s agent should be made in
writing. Also, before installation the unit should be checked for
screws or bolts which may have loosened in transit.

NOTES, CAUTIONS, & WARNINGS
The installer should pay particular attention to the wordls:

NOTE, CAUTION and WARNING. NOTES are intended to
clarify or make the Installation easier, CAUTIONS are given to
prevent equipment damage. WARNINGS are given to alert the
installer that personal injury and/or equipment or property
damagle may occur if installation procedures are not handled
properly. .

&

The fumace room must not be used as a broom closst or for
any other storage purposes as a fire hazard may be created,
Never store-items such as the following on,.near, or in contact
with the fumace.

CAUTION: The cooling coll must be installed in the
supply air duct, downstream of the furnace,

1. Spray or aerosol cans, rags, brooms, dust mops, vacuum
cleaners or other cleaning tools.

2. Soap powders, bleaches, waxes or other cleaning com-
pounds; plastic items or containers; gasoline, kerosene,
clgaretts lighter fluid; dry-cleaning flulds or ather volatile fluid,

3. Palnt thinners and other painting campounds,
4. Paper bags or other paper products. -

WARNING: Never operate the fumace with the
blower door removed. To do so could resultin serlous
A personal injury and/or equipment damags.

WARNING: This furnace may not be common yvented
with any other appliance since it requires  separats,
properly-sized air intake and vent lings. The fumace
shall not be connected to any type of B, BWor L vent
or vent connector, and not connected to any portion
of a factory-built or masonry chimney.

Ifthis fumace is replacing a comman-vented fumace, it may be
necessary to resize -the existing vent line and chimney to
prevent oversizing problems for the new combination of units.
An Improperly sized venting system could result in the forma-
tion of condensate, leakage or spillage from the vent system.
Refer to the National Gas Code (ANSI 2223.1-) or CAN/CGA-
B149 Inatallation Codes (latest editions),

The following steps shall be follawad with each appliance
connected to the venting system placed in operation, while any
other appliances connectad to the venting system are not in
operation:

1. Seal any unused openings in the venting sysiem;

2. Inspect the venting system for proper size arid horizontal
pltch, as required in the National Fuel Gas Code, ANSI
Z223.1 or the CAN/CGA B149 Installation Codes and
these instructions. Determine that there is no blockage or
restriction, leakage, corrosion and other deficiencles
which could cause an ynsafe condition; :

3. In so far as is practical,.close all bullding deors and
windows and all doors between the space in which the

, applianca(s) cannected to venting sysfem are located and
other spaces of the building. Tum an clothes dryers and
any appliance not connected to the venting system. Tum

on any exhaust fans, such as range hoods and bathreom
exhausts, sothey shall operate at maximum speed. Donot
operate a summer exhaust fan. Close fireplace dampers;

4. Follow the lighting instructions, Place the appliance being
inspected in operatlion. Adjust tharmostat so appliance
shall operate continuously; :

5. Test for draft hood equipped appliance spillags at the draft
hood relief opening aftar 5 minutes of main bumer opera-
tion. Use the flame of a match or candle;

6. After it has been determined that each appliance con-
nected to the vanting system properly vents 'when testad
as outlined above, return doors, windows, e:haust fans,
fireplace dampers and any other gas burning appliance to
their previous conditions of use; :

7. If improper venting is obsarved during any of the above
tests, the venting system must be corrected;

8. Any correctlons to the common venting systern must be in
accordance with the National Fuel Gas Code 2223.1 or
CAN1-B149.1 or'2 Installation Code (latest editions). If the
common vent system must be resized, it should be resized
to appivach the minimum size as determined using the
appropriate tables in Appendix G of the abova codes. -

LIMITATIONS & LOCATION

This furnace should be installed in accordance with all national
and local building/safety codes and requirements, or in the ab-
sence of local codes, with the National Fuel Gas Code ANSI
Z223.1 or CAN1-B148.1 or .2 Installation Code (latest editions),
local plumbing or waste water codes, and other applicable codes.

- Amanufactured (mabile) home installation must conform with

the Manufactured Home Construction and Safety Standard,
Title 24 CFR, Part 3280, or when this standard is not applicable,
the Standard for Manufactured Home Installations (Manufac-
tured Home Sites, Communities and Set-Ups), ANS| A225.1,
and/or CAN/CSA-Z240 MH Series, Mobile Homes.

CAUTION: Do not install the fumace in an uncondi-
A tioned space or garage that could experience ambient
' temperatures of 32°F (0°C) or lowsr.

CAUTION: This unitmust be installed in & level { 1/4")
position side-to-side and front-to-back to_provide
proper condensatg drainage.

CAUTION: Do not aliow retum air-temperature to be

below 55 °F for extanded periods. To do somay cause
condensate to aceurin the main fired heat exchanger.



WARNING:Fumace must be installed so the electri-
cal components are protected from water.

WARNING: Fumaces shallnot be Installed directly or1 campet-
hg fle, wood or other combustible matenal An ac-
cessory combustble foor base i avalable to alow
installation on combustble foonng and must be used

WARNING: This appliance is not to be used for
temporary heating of bulidings or structures under

£
construction.

The size of the unit should be based on an acoaptabla heatJoss
calculation for the structure,

Chack the rating plate to make certaih the unit is equipped for
the type of gas supplied, and propsr electrical characteristics
arg available.

Forlnstallationsin U.S. above 2,000 feet, reduce input 4% for each
1,000 feet above sea level. In Canada, refer to the rating plate,
A fumace installed in a residential garage shall be located so
that all burners and burner ignition devices are located not lesa
that 18" above the garage fioor, and located or protactad to
prevant damage by vehicles.

Allow clearances from combustible materials as listed under
*Clearances to Combustibies®, ensuring that service access is
allowed for both the burners and blower,

When the furnace is used in conjunction with a coaling coil, the
fumace must be installad paraflel with er on the upstream side of
the cooling unit to aveid condensation In the primary-heat ex-
changer. When a parallel flow arrangement is.usad, the dampers
or other means used to contral air flow: shall be adequate 1o
pravent chilled alr from ‘entering the fumace, and if manually
operated, must be equipped with means to preveitt operation of
either unit unless the dampet is in the full heat or cool pasition.
Tha furmace shall be located:

1. Where a minimum amount-of alr intake/vent piping and
slbows will be required,

2, As centralized with the air distribution as possible.

3. In an area where ventllation facilities provide for safe
limits of ambient temperature under normal operating
conditions. Ambient temperatures must not fall balow
32°F (0° C),

4. Where it will not interfere with proper air cireulation in the
_confined spacs.

5. Whare the outdoor combuat[on alr/ventterminal will not be
blocked or reatrlcted

6. Where it will not intsrfere with 1he claamng, samcmg or
removal of other appliances

SPECIFIC UNIT INFORMATION

CLEARANCES TO COMBUSTIBLES'
Minimum clearances from combustible construction are in inches:

A

Top
Front
Vent Piping

Rear
Sides . ; Roiaads
Floor L
* Special floor base or air oondltjonar coll

Is required for combustible floor. )

CLEARANCES FOR ACCESS

Ample clearances should be provided to permit easy access to
tha unit. The foliowing minimum clearances are recommended:

cCoOoW—=
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1. Twenty-four (24) inches betwean tho front of the furnace
and.an adjacent wall or another apgliance, when access
is required for servicing and cleaning.

2. Eighteen (18) Inches at the side where access Is required
for passage to the front when servicing or for inspection or
replacement of flue/vent connactions,

NOTE: Inall cases, accessibility clearances shalltake
precadence over clearances for combustible materi-
als where accessibility clearances are greater.

COMBUSTION AIR AND VENT SYSTEM

This furnace requires outdoor combustiun air. Two separata,
properly-sized pipes must be used; one bringing autdoor air
from the accessory tarminal kit ouldocm o the fumace com-
bustion alr Intake, and one from the furace vent connectian
back to the terminal kit located outdoors.

The vent terminal kit should be located either through the wall
(horizontal or side vent) or through the roof (vertical vent). Care
should be taken to locate side vented syitems where trees or
shrubs will not block or restrict supply air from entering or
cambustion products from leaving the terminal, .

Also, the terminal assembly should be loczted as far as possible
from a swimming pool or a location where,:wimming pool chemi-
cals might be stored. Excessive exposure o contaminated com-
bustion aif will result in safety and patformsz hee related problems.

Care must be taken such thatthe terminal ass smbly otdoors follows
the clearances listed in the following table for U.S. installations.

In Canada, refer to CAN/CGA-B149.1 o' .2 Installation Code
(latest editlon - Venting Systems and Air Supply).

LOCATION CLEARANCE (U.5. ONLY)

Dryar Vent.. 4 fent
Plumbing Vent Stack 3 fest
Gas Appllance Vent Terminal... 1 foot
From any opening where vent

gas could enter the building . 1 foot
Above grade and anticipated

snow depth : .. 1 faot
Above grade when adjacant to

a public walkway ... 7 fest
From electric, gas metera regulalors and ra!!ef

equipment - min. horizontal distanca, w4 ot

NOTE: Consideration must be yjlven for degradation
of building materials by flue gases.

For proper vent/combustion air intake sizing and installation,
see the section of this instruction 'Comhusﬁon Air/Vent Pipe
Slzlng

NOMENGLATURE
D_ Lc] D 060 J.Q

u
l L——— Revislon Designator
- *CFM (x1000)
g 10=1000 CFM: 3
Nominal input Hsatmg BTU
060 = 60,000 -
n ‘Dgpn!!p\nr Modal
A d Natural (3as . -.
. (90+ AFUE)
Efficiency - 90+ AFUE
Sealed Combustion
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DIMENSIONS
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MODEL A . B -
DGDOE010U 16-1/4 14 15 5-3/8
DGEDO08012U 16-1/4 14 15 5.3/8
DGD10016U 22-1/4 20 21 8-3/8
DGEO12020U 2614 24 25 10-3/8
All dimensions ate in inches, and-are
approximate. : ¥
TABLE 1 - RATINGS & PHYSICAL DATA '
TR T Blower Filter Size .. . . .| Min. Wire
Model 3put | Ou AFUE | Toms. | ooise | aadn 4 T T e | o [Fafe
Inpu t emp. an Alr 4 . 1 r- .| @ ;
MBH | MEH Rise | Temp. |Temp Rise| HP | Size | Supplied.| Amps | Gurrent .| One Way
£ | °F | ; @ ; .| Protect.. | .
DGDOGOTOU |  60° 55 910 [ 45-75 | 175 | 590 12 | 106 | 14x20 15 20 o 14
DGDos012U | 80 | 75 910 | 4575 | 175 875 12 | 108 | 14x20 | 15 [ 20 .. 14
DGD10016U | 100 | 95 910 | 45-75 | 175 1255 1 {710=10| 34x20-| 17 L) I 12
DGO12020U | 120 12 | 910 Jas7s | 475 | 2000 1. {1110 | 14x20 17 | 20 )
NOTES: 1. All furnaces are i wired for 115-1-60 operation.

2. All Fliters supplied with the furnaca are high-velocity, cleanable type.



UNIT INSTALLATION
DUCTWORK
The duct system’s design and installation must:

1. Handle an air volume appropriate for the served space
and within the operating parameters of the furnace spaci-
fications.

2. Be installed in accordance with standards of NFPA (Na-
tienal ‘Fire Protection Association) as outlined in NFPA

.pamphlets 90A and 90B or applicable national, provincial,
local fire and safety codes.

8. Createa closed ductsystem, The supply duct system must
be connected to the furnace outlet and the retum duct
system must be sealed to the fumace inlet casing. Both
supply and retum duct systems must terfhinate outslde the
space containing the furnace.

4, For mobile home installatior, the fumace and its retum air
system must be designed and installad so that the nega-
tive pressure created by the alr ciréulating fan cannot
-affect its or another appliance's combustion air supply, or
act to mix products of combustion with.circulating air. Also,
the air circulating fan of a fumace installed In an enclosure
with another fuel burning appliance shall be oparabla anly
when any door or panel covering an opening in the furnace
fan compartment ar in & return air plenum or duct is in the
closed position.

5. Generally complete a path for heated or cooled alr to

circulate through the heating and alr conditioning equip-
ment and to and from the conditioned space.

NOTE; The supply air temperature differential be-
‘twaen-the side discharge versus front to back dis-
charge s substantial. It Is recommended that
whenever possible pos:rton the fimace so left and
right side supply air Is dominate.

After the unit is in the desired position, fasten the supply
ductwork to the furnace duct flanges, A removable access
panel should be provided in the outlet duct such that smoke or
refiected light would be observable inside the casing to indicate
tha presence of lsaks in the heat exchanger, This access cover
shall be attached In such a manner as to prevent lsaks. Flexible
duct connectors are recommended to connact both the supply
and return ducts to the furnace. The return air shall also be
handled by a duct(s) sealed to the furnace casing and terml-
nating outside the space containing the furnacs,

Return air duciwork flanges ars provided at the top of the unit.
Before connecting the return alr ductwerk to the furnace, refer
to the “Filters” section of this Instruction. The supply a[r duct-
work connects to the bottom of the fumace. -

When the return duct systam Is not complete, the retum con-
nection must be run full size from the furnace to a location
outslde the utility room or basemént. For further details, consult
Section 5.3, Air Gambustion and Ventilation of the National Fuel
Gas Cuda. ANS| -Z2223.1, of Sections'7.2,°7.3 or 7.4 of
CAN/CGA B149 Installation Codes (latest editlons).

TABLE 2 - COMBUSTION AIHNENT PIPE SIZES
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FILTER RACK
(FACTORY SUPPLIED)

RACK AND FAILTERS SECURED
INSIDE BLOWEH SECTION

CASINGSIZE | DIMENSION FH
1eife | v2amM
- 2.4/4 1
26-1/4 B-1/4
NOTE: ALTER ACCESS THRU DUGT- (
. WORK MUST BE PROVIDED FOR BRANCH
pucTs
A T

FIGURE 1 - DOWNFLOW FILTERS

FILTERS

Two 14" % 20" X 1" permanent washable fliters are supplied with
each unit, Downflow-furnace fllters are: Installed above the
{urnace, extending into the ductwork a3 shown In Figure 1,
Branch ducts must enter above the helgiit of dimension FH,

The filter rack shouild be secured to the center of the front and
rear flanges at.the fumace's return.air. opening, Drill 2 hole
through the rear ductflange into the fﬂtar rack a.nd secure it with
a sheet metal screw,

COMBUSTION AIR/VENT PIFE SIZING -

Refer to Table 2 to select the proper size piplhg for combustion
air intake and venting. The size will be cletermined by a com-
binatlon of furnace modsl, total length of run, and the number
of elbaws raqulred. The following rules must also be abserved.

1. Long radius elbows are recommended for all units.

2. Elbows are assumed to be 90 degrees. Two 45 degree
elbows count as one 90 degree albxw,

3. Elbowcountrefers to comhustion air piping and vent piping
_separately: For example, if the-tabit allows for 5 glbows,
this will allow a maximum of § elbows in the combustion

air piping and a maximum of 5 elbows in the vent plping.

4. The inlet air_elbow and accessory vent terminal kit parts
" hre mine drnounted Yot pnet-sheridd fes kb oacndes o
the allowable total indicated in the tiible.

MODEL S MAXIMUM ELBOWS PERTOTALRUN -~ -
% | o-steet | 5-10fent [ 10-15 feat | 15720 feet | 20-25 faat | 25-90 faet | 30-35 foet
DGDOEO10U 1-1/2" g 2 " Note! | "Notet | Nota1 .| Notet | Notet
2" 5 5 5 5 5 5 5
DGDo&a12u 172 3 "2 Note1.. | . Note 1 ! . Nota 1 Note 1- .| Nota 1
s - i 5 5 NG ] (R R et Wl i §
DGD10016Y 3 5 5 8 . lio~8- . v Bon-d wt8 e B
__ DGD12020U 3 - o o 5 5 5 -5 8 5
e e et = S e e | s ey A

NOTE: 1.Must use the larger pipé size indicated
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5. Combustion air and vent piping must be of the same
diameter. -

6. All piping and fittings are to be Schedule 40 PVC, PVC-
DWV, ABS-DWV, SDR-21 PVC, or SDR-26 PVC. :

COMBUSTION AIR INTAKE
All models are provided with a 2* diameter intake elbow.

VENT PIPE CONNECTIONS

All models are provided with a 2° diameter vent pipe.

With reference to the piping sizing table, where units are
Installed with a vent pipe of a different diameter than the inlet
and exhaust, reduction or expansion filtings must be incorpo-

rated by the installer at the time of installation, extermal 1o the
fumace. = - . -

PIPING ASSEMBLY

The final assembly pracedure for the vent/combustion air pip-
ing is as follows:

1. Cut piping to the proper length, beginning at the furnace.
. Remove burrs from inside and outside the piping.

-

3. Chamfer the outer edges of the piping.

4. Dry-fit the entire vent/combustion air piping assembly,
5

. Disassemble the piping and apply cement. primer-and
cement per the cement manufacturer’s_instructions.
Primer and cement must conform to ASTM D2564 for
PVC, or ASTM D2235 for ABS piping.

&

WARNING: Solvent cements are flammable and
must be used In well-ventilated arsas only. Keep them
away from heat, sparks and open flames (including
pilots). De not breathe vapors and avold confact with
skin and eyes.

6. All joints must be made to provide a permanent, .air-tight,
water-tight seal,

WARNING; Never cparate fumace without the ex-
A haust joined to the venter assembly with a stainless
steel screw and sealed with RTV sealant.
If the intake elbow is used for right side exit, carefully remove
the plastic cap which is factory installed on the upper left vent
connection,

Vent piping must be installed so as to prevent the accumulation
of condensate.

Move the tubing and c!amg from the upper right connection to
the upper left connection. Place the plastic cap onto the upper
right connection.

7. Support the combustion air and vent piping such that it is
angled at least 1/4" per linear foot upward from the fur-
nace. Piping must be supported with pipe hangers to
prevent sagging. Maximum ‘spacing bétween harigers is
five (5) fest, except SDR-PVC piping, where maximum

* spacing is three (3) feet. o

8. The vent piping must be installed so as to prevent accu-
mulation of condensate and.where. necessary, have
means provided for drainage of condensate.

9. Seal around the openings wheta the combustion’air and
vent piping pass through the roof or side wall.

CAUTION: Vent piping must be insulated with 1/2*
Armaflex insulation if it will be subjected to freezing
temperatures such as routing through unheated ar-
eas or through an unused chimney.

The combustion ajr piping must be insulated with 1/2* thick
Armatflex insulation if it is installed above a suspanded ceiling
or [n a warm, humid space such as a laundry room to prevent
possible condensation from forming on the outsicle of the pipe.

VENT TERMINAL ASSEMBLY

The combustion air and vent piping must terminate outdoors

using an accessory Vent Terminal Assembly Kit.
Two vertical vant terminal Kits are.avallabls, The 1VKO307 kit

is to be used with 1-1/2° and 2 piping, and the 1VK0308 is to
be used for 3* piping. Two horizontal vent terminal kits are
available. The 1VKO0311 kit is to be used with 1-1/2" and 2"
piping, and the 1VK0312 is to be used for 3" piping.

NOTE: The 3" vent terminal kit contains one elbow’
having a “splitter baffla” in one opening. This slbow

Each kit contains the following components:

. 1. One terminal-bracket with 2 - 90 degree PVC elbows.
2. One 90 degree PVC street elbow.
8. One 890 degree PVC elbow.

" 4. One PVC pipe coupling.
5. Installation instructions.

‘This terminal kit may be used for rooftop or side wall installa-
tion. Rooftop termination is the recommended means, and a
typical shown in Figure 2.

SRS S AR

.....

Min. 12" above anticlpeted
snow leval; Max, 24" above
roof jevel,

4-3/4" for 2" plpe
7-3/8" for 3" ppe

FIGURE 2 - TYPICAL ROOFTOP, TERMINATION

NOTE: The.vent terminal kit and exposec piping may
be painted the same color-as the building to make

them less noticeable.

If optional side wall venting is to be used, installation of the
terminal kit should"be as shown in Figure 3.

The installation procedure for the terminal kit is:as follows:

1. Cut all combustion air and vant piping so the vent termina-
tion fittings and brackets can-be dry-fitted together.

2. All piping should-be-free of burra.inside and out, and the
outside edge should ba chamfered. '
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FIGURE 3 - TYPICAL SIDEWALL TERMINATION. .

3. Reassembly all plping and fittings using cement primer
and cement per the cement manufacturer's instructions.
Primer and ceament must conform to ASTM 2564 for PVC
or ASTM D2235 for ABS piping.

N

N

N

4, Reattach and tightsn the vent termination bracket,

CONDENSATE PIPING

The condensate drain connection assembly Is located in the
lower right front comer of the bymar compartment. It consists
of a mounting bracket and 1/2* CPVC coupling (ASTM D2846)
with flexible tubing connected to it.

The installation procedure for condensate piping is as follows:

1. ‘Determine whether the condensate drain line will bse in-
. . stalled through the right or left side of the furnace.

2. Carefully remove-the 3/4" diameter knockout from the
apprapriate side of the furnace. Knockouts are provided
on each slde.

3. For left side or alternate draln connection, it will be neces-
sary to relocate the condensate drain connection assembly,

a. Remove the two screws that secura the drain connec- -

tion bracket to the right side panel .

b. Position the bracket over the corrasponding holes in
the left side panel , and fastan it to the slde pane) using
the two screws previously removed,

¢. Make sure the flaxible tubing between the drain trap
and the drain connection assembly has a centinuous
downward slope to the drain cenneaction assembly, has
ho low spots, and is not kinked. (If necessary, shorten

650.65-N4E

the flexible tubing to prevent kinking and/or low spots
that could restrict the flow of condensate).

4, Connect fisld-supplied piping to the condensate drain
connection assembly and run It to ain open drain, Refer to
the "Vent/Combustion Alr Connections® section of this
instruction for procadure for assembly of plastic pipe. All
field piping must be at least 1/2* CPVC and comply with
ASTM D2846 (5/8 O.D. x 1/2* |.D.). The condensate
piping may be tied together with the air conditioning con-
densate drain if the alr conditioning condensate drain line
Is trapped upstream of the tie-In and the combined drains
are constructed of CPVC piping. Whare necessary, an
accessory condensate pump may > used. :

5. All pipe jolnts'must be properly camented using CPVC
primer-and cement that conforms 1 ASTM F433,

6, The fumace contains an internal trap. Therefore, no exter-
nal trap should be used,

7. It a condensate pump is used, it must be suitable for use
. with acidic water.

8. Where reqi:lred; an accessory neutralizer can be installed
in the drain line, extarnal to the furnace.

GAS PIPING

NOTE: An accessible manuai shutoff valve must be
Installed upstream of the furriace gas controls and
within & feet of the fumace. A 1/8" NPT plugged
tapping, accessible for tast gat.ge connection must be
installed immediately upstreem of the gas supply
connection to the furnace.

The furnace and its Individual shutoff valve must be discon-
necled from the gas supply piping system during any pressure
testing of that system at test pressures. In excess of 1/2 psig
(8.48 kPa).

EXTERNAL MANU AL
SHUTOFF VALVE'
ﬂ \
TO GAS
SUPPLY
s GAS
8 VALVE
GROUND JOINT UNION
T . MAY BE INSTALLEI
DAOPLE@  INSIDE OR OUTSIDE UNIT

FIGURE 4 - GAS PIPING
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The furnace must be isolated from the gas supply piping
system by closing its individual external manual shutoff valve
during any pressure testing of the gas supply piping system at
pressurss equal to or less than 1/2 psig (3.48 kPa).

Gas piping may be connected from either side of the furnace.
Sizing and installation of the supply gas line should comply with
the local utility requirements. The gas supply should be a
separate line, installed Ih accordance with the National Fuel
Gas Code, ANSI 22231 or CAN1-B148.1 or .2 Installation
Codes (latest editions).

Some utllity companies require pipe sizes larger than the
maximum sizes listed. Using the properly sized wrought iron,
steel or approved flexible pipe, make gas connections to the
.unit. Installation of a drop leg and ground union joint is required
(see Figure 4),

WARNING: Compounds used on threaded joints of
A ga3 piping must be resistent to the action of liqulfied
petroleum gases. After connectlons are made, leak-
test all pipe connections.

WARNING: Do not use an open flame or other source
of ignition for leak testing. Set the manua! gas valve
to the OFF position.’

a

For the purpose of input adjustment, the minimum inlet gas
pressure must be equal to or greater than that shown on
the rating label,

disconnected, complete the low voltage wiring from the thero-
statto the terminal. Refer to Figure 5 for typical contral wiring.

Set the heat anticipator in the room thermostat to .36
amps. Setting it lower will cause short eycles. Setting it
highter will cause the room temperature to exceed the
setpoint.

INLET GAS PRESSURE
Natural Gas - Propane (LP)
Minimum 4.5 in. W.C. 1 in. W.C.
Maximum 10,5 in. W.C. 13.5 In.W.C.
ELECTRICAL DATA
Use copper conductors only!

Field wnring to the unit must conform te and be grounded in
accordance with the provisions of the National Electrical Code
ANSI/NFPA No. 70-(latest edition), Canadian Electric Code
C22.1, Part 1 and/or local codes,

Electric wires which are field installed shall conform with the
temperature limitatien for 63°F/35°C rise wire when installed in
accordance with instructions. Specific eleclrical data is given
for the furnace on its rating plate and in fable 1 of this instruc-
tion,

ELECTRICAL CONNECTIONS

The furnace's control system depends on co rrect polarity of the
power supply. Connact the power supply as shown on the unit
wirlng label on the inside of the blower compartment doot,

Provide a powsr supply separate from all other circuits, Install
overcurrent protection and disconnect sv.ntch per localnational
electrical codes,

The switch should be reasonably close to the unit for conven-
ience in servicing. With the disconnect switch in the OFF
position, check all wiring against the unit wiring label. Also, see
the wiring diagram in this instruction.

Install the field-supplied thermostat. The thermostat instruc-
tions for wiring are packed with the. thermostat, With the
thermostat in the OFF position and the main alactrical source

NOTE: Some thermostats do not have adjustable
anticlpators. On such themmosiats, adjust cycle rate
to prevent possible short on/off cycles.

The 24-volt transformer Is sized for the furnace components
only, and should not be cdnnected to auxillaty devices such as
humidifiers, air cleaners, etc.

RoOM FURNACE. CONDENSING
THERMOSTAT  CONTROL UNIT
] [R] X
;" o TO AR CONDITIONER
v 4 o L
___ F Y _

FIGURE 5 - TYPICAL CONTROL WIRING

SAFETY CONTROLS
Interlock Switch

This unitis equipped with an electrical interlock switch mounted
in the blower compartment.

This switch interrupts power at the unit when the panel covering

the blowar compartment is removed. This prevents oparatlon
of the automalic gas control valve and the blower.

A

Electrical supply to this unit is dependent upon the pane| that
covers the blower compartment being in place and properly
positioned.

A

WARNING: Blower and burner must never be oper-
. ated without the blower panel in place,

CAUTION; Main power to the unit must still be inter-
rupted af the main power disconnect switch befora
any service or repair work is to be done to the unit. Do
not rely upon the Interlock switch as a main powar
disconnect,

Pressure Switches
This furmace is supplied with pressure sﬁitches which monitar
the flow through the combustion air/vent piping system. The
tubing and switch configuration is shown in Figure 6. These
switches de-energize the ignition control module and the gas
valva_ if any of the fullo_wing conditions are present.

1. Blackage of combustion air piping or terminal,

2, Blockage of vent plplng or tenmnal

3. Failure of combustionair blowar motar.

4. Blockage of condensate drain piping.
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1 COMBUSTION AR INTAKE
1v
o J—
GUTTER
E | DRAIN TUBE [~
L (TYGON) .
COMBUSTION 4
BLOWER  ~J| [j =z 4
gﬁfggm vO gﬁsggae MANIFOLD  BURNER - INNER FLAME CONES
' A FIGURE 7 - FLAME APPEARANCE
1100 & 1200 060 & 080 .NOTE; Bumner Ignition may ot e $atlsfactory on first
< Al [l ONLY - ONLY ; start-up due to residual air In gas ling, or untll gas
BURNER BOX T~ oL b " el .pressure (manlfold).is adjusted, (See Figure 7 for
I e . proper flame appearance,
CONDENSATE © 4, With fumace In oparation, palt the pips Joirits and valve
GAS VALVE | 1 1—DRAIN TUBE gasket lines with & rich soap and w:iter solution. Bubbles
1 o o "(FORMED EPDM) indicate a gas |edk. Take approprkie stops fo stop the
=S It =T~Hl_CONDENSATE leaks. If the leak persists, replace the component,
‘;——_1 o A WARNING; DO NOT onmilt thie test! NEVER use a
:T flame to check for gas leaks.

ADJUSTMENT OF MANIFOLD GAS: PRESSURE
1. Tum gas off at main gas valve. Rernove 1/8" plug in the
main gas valve body and Install preper manometer tube
adapter fitting. Connect line from gias valve tap to ma-
nomater

START-UP AND ADJUSTMENTS

The initial start-up of the furnace reduires the following addl-
tional procedures:

1. When the gas supply is inltidily connected to the fumace, %m’m
the.gas piping may. be full of air. In order to purge-this air, R
it is recommended that the ground union be leosanad until =% )
the cdor of gas is detected. When gas s detected, imme- : A 1] .- ; :
diately retighten the union-and check forieaks. Allow five Infet - ' E]/ | © |/ [Outiet
-minutes for any gas to dissipate before continulng with the : » RGE £ | B »
start-up procedure, ' ) AT
WARNING: Be sure proper ventilation Is available to LD ) :
A dilute and carry away any vented gas. / O ]
L)
|

2. The condensate trap must be filled with water before
putting the fumaca into operation. The recommended

Boes Manual Gas  Press. Rog.
procadure is as follows:

Control Knob  Under Cover Pressuro

" Sorow Te
a, Disconnect the condensate drain hose from the con- >

densate drain outlet fitting.

b. Elevate this hose above trap level and fill with water
using a funnel; Drain excess water into a container.

FIGURE 8 - GAS VALVE

2. Refer to Figure 8 for location of prestiure regulator adjust-
ment cap and screw on maln gas valve..

NOTE: The screw-off cap for the pressure regulator

o Replace the condensate drain TG st must be removed entirely to gein access to the ad-

- 3..All electrical:connections -made. in-the fleld and In the justment screw. .
- factory should be chiscked for proper tightness. A WARNING: The cap must be replaced in order for the
IGNITION SYSTEM CHECKOUT/ADJUSTMENT i e s

1. Tum the gas supply ON atextemal valve and main gas valve.
2, Setthe thermostat above rocom temparature to call for heat,
3. System start-up will ocour as follows:

a. Venter motor will staﬁ-w:wme up to speed.' Shortly
"“after venter stan-up, the hot surface igniterwill glow for
~abiout 17 seconds. -

b, After -warm-i.lp cyels,: ignition modula will. ertergize
(open) tha main gas valve for seven seconds. - ’

8. Tum gas and electrical supplies O, Start furnace and
observe manifold pressure on manometer.

4. Adjustmanlfold pressure by adjusting gas valve regulator
screw: for natural gas, set at 3.5 W.C.; for propane (LP)
gas, set at.10.0" W.C.
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WARNING: The manifold pressure must be checked
A with the screw-off cap in place on the pressure regu-
lator.

WARNING: If manifold pressure is too high, an over-
fire condition exists which could cause heat ex-
changer failure. If the manifold pressure is too low,
sooting and eventual clogging of the heat exchanger
could oceur.

If gas valve regulator is turned in, or clockwise, manifold
pressure is increased. If screw is turmed out, or counterclock-
wise, manifold pressure will decrease. -

WARNING: Once the correct gas pressure to the

&b

bumers has been established, tum the gas valve knob
to OFF and turn the elactrical supply switch fo OFF;
then remove the pressure-tap at the gas valve and

. re-Install the plug, using a compound (on the threads)
resistant to the action of LP gases.

Turn the electrical and'gas supplies back on, and with the
burners in operation, check for gas Isakage amund the plug
with a soap and water solution. -

ELECTRONIC AIR CLEANER CONNECTION

Two 1/4* spade terminals (AC and AC N) are located on the
50A50 contral for elsctronic air cleaner connectldns, The ter-
minals provide 115 VAC (1.0 amp maximum) during cireulating
blower operation.

HUMIDIFIER CONNECTION

Two 1/4" spade terminals (HUM and HUM N) are located on
the 50A50 control for humidifier connection. The terminals
provide 115 VAC (1.0 amp maxlrnum) dunng heat speed op-
eration of the circulating blower, .

ADJUSTMENT OF FA_N-DFF CONTROL SETTINGS
The fan-off setting must be long enpugh to adeguately cool the
fumacs, but not so long that cold air Is blown into the heated
space. The fan-off timing may be adjusted by setting the option
mitmes located ‘(see Figure 9) on the S0A50 medule as
QloOWSs:

- OPTION SWITCH POSITIONS
To Delay Fan-Off By; ?et Switcg
60 Sec. On On
90 Sec. Off On
120 Sec. On Off
180 Sac. Off Off

Fan Off
Adjustment Switches

FIGURE 9 - LOCATION OF FAN OFF ADJUSTMENT

10

TABLE 3 - GAS RATE (CUBIC FEET PER HOUR)

Seconds for Siza of Test Dial
one Revolution 1/2 Cubic Ft. 1 pubic ft.

10 180 360
12 150 800
14 129 257

16 118 225

18 100 200

20 90 180

22 g2 164

2. 75 150

26 ‘69 138
W o - 129
30 80 _120

32 56 113

a4 53 106

36 50 100

38 47 a5

- 40 45 80
42 43 86

44 41 82

46 39 78

48 87 75

50 36 72

52 35 69

54 34 67

$6 52 64

58 31 B2

. . 60 30 50

CHECKING GAS INPUT (NATURAL GAS)

NOTE; Front door of bumer box must be secured
when checking gas input.

1. Tum off all other gas appliances connected to the gas
meter.

2. With the furnace turned on, measure the time needed for
one revolution of the hand on the smallest dial on the
meter. Atypical domestic gas meter usually hasa 1/2 or 1
cubic foot test dial.

Using the number of seconds for each revolution and the
size of the test dial increment, find the cubic {eet of gas
consumed pet hour from Table 8,

NOTE: To find the Biuh input, multiply the number of
cubic feet of gas consumed per hour by the BTU
content of the gas in your particular locality. Contact
your gas company for this information, as it varies
- widely from city-to city.

EXAMPLE: It is found by measurement that it takes 25 seconds
for the hand on the 1 cuble foot dial to make a revalution with
only & 120,000 Btuh fumace running. Using this information,

locate 26 seconds in the first column of Table 3. Read across :
‘o the column headed "1 cubicfoof* where you will see that 138

cublc feet of gas per hour are consumed by the furnaice at that
rate. Multiply 138 by 850 (the BTU rating of the gas obtained
from the local gas company). The result is 117,300 Btuh, which
is close to the 120,000 Btuh rating of the fumace.



If the actual input Is not within 5% of the furnaca rating, with
allowance belng made for the permissible rangs of the regula-
tor selting ( 0.8 inches W.C.), replaca the orifics spuds with
spuds of the proper size.

CAUTION: Ba sure to relight any gas appliances that
A were turned off at the start of this input check.
ADJUSTMENT OF TEMPERATURE RISE
The temperature rise, or temperature differenca between the
retum alr and the heated air from the furnace, must be within

'the range shown on the furnace rating plate and within the

application limitations shown In Table 1. After the temperature
rise has been detennined, the cfm can be, calculated.

After about 20 minutes of operation, “determine the ‘furnace
temperature rise. Taks readings of both the retumn:alrand the
heated alr in the ducts, about six fest from the furnace where
they will not pe affected by radiant. heat. Increase the blowar
speed to, decrease the temperature rise; decrease the blower
speed to Increase the rise.

All direct-drive blowers have multi-spesd blowers. Refer to the
unit wiring diagram and connect the blower motor for the
desired speed, The blower motor spesd taps are located in the
control box in the blower compartment.

OPERATION & MAINTENANCE

SEQUENCE OF OPERATION
Hot Surface Ignition System

WARNING: Do not atternpt 1o light this furnace by
A hand (with a match or any other means). Thera may
be a potentlal shock hazard from the components of
the hot surface Ignition system. The fumacs can only
be lit automatically by its hot surface ignition system.

The following describes the sequence of cperation of the
furnace. Refer to the schematic wiring dlagram (page 14) for
component location.

Continuous Blower

On the cooling/heating thermostats with fan switch, when the
fan switch Is set in the ON position, a circuit is completed
between terminals R and @ of the thermostat. The motor is
energized through the black, high-speed tap. The blower then
operatas on high speed,

fntermittent Blower

When the system switch Is set on HEAT and the fan switch is
set on AUTO, and the rcom thermostat calis for heat, a circult
la completed between terminals R and W of the thermostat,
When the praper amount of combustion air is being provided,
a pressure switch activates tha 50A50 ignition control. A sec-
ond preasure switch (2LP-1 or 2LP:2) and tha limit are in this
cireuit, and must be in the closed position for the jgnition control
to be activatad,

The S0A50 Ignitlon control provides a '17-second warm-up
period, The gas valve then opens for seven seconds.

As gas starts to flow.and ignition oceurs,the.flame. sensor
begins its sensing function. If a flame is detectad within seven
seconds after ignition, normal furnace operatien continues untll
the thermostat circuit batwesn R and W is opened. Aiter flame
is present for 30 saconds, the circulating blower is.energizad,

When the thermostat circuit opens, the ignition.contral Is dean-
ergized. With the ignition control deenergized, the gas flow
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stops and the burner flames are exiinguished. The venter
continues to operate for 15 seconds after the gas flow stopa.

The blower mator continues to operate for the amount of time
set by the fan-off delay dip switches ¢n the ignition control
module. The heating cycle is then.complete, and the unit ls
ready for the start.of the next heating cyzle.

If flame is not detected within the seven sacond sensing period,
the gas valve is de-energized, The 50A50 control is equipped
with a re-try optlon. This provides a 6C-gecond wait following
an unsuccessful ignition attempt (flame not detected),

- After the 60 second walt, the ignition sequsnce is restarted with an

additional 10 seconds of igniter warim-uptime. lfthis ignition attempt
Is unsuccessful, one Iriore re-ry will be.mzda beforelockout. -

50A50 HOT SURFACE IGNITION CONTROL
All 50A50 contrals wlll repeat the Ignition sequencs for a total

of four recycles if flame is lost within the'first 10 seconds of
establishment.

If flame is established for more than 10 secands after Ignition,
the controller will clear the Ignition atternpt (re-try) counter. If
flame 'is :lost after 10 -seconds,’ It will-restart the ignition se- .
quence. This can occur a maximum of flve times.

During burner operaticn; a momentary loss of power of 50
milliseconds or longer will drop out the main gas valve, When
the powaer is restored, the gas valve will remain de-energlzed,
and a restart of the ignition. sequence will begin immediately.

A momantary loss of gas supply, flame blowout, or a shorted
oroper condition in the flame probe circult will be sensed within
0.8 ssconds. The gas valve wiil de-snergize'and the control will
restart the ignition sequence after walting 60 seconds. Recy-
cles will begin and the bumer will operata normally it the gas
supply returns, or the fault condition is corrected priar to the
last ignition attempt. Otherwise, the conral will lockout,

Ifthe control is locked out, it may be rese; hymomentary power

- Interruption of 1/20 sacond or longer. Eitler the 24vthermostat

ot line voltage may be interrupted.
MAINTENANCE

The manufacturer recommends that mairtenanca is performed
by a qualified service agency for cleaiing venvair intakes,
condensate drains and neutralizers, bumiers, primary and ssc-
ondary heat exchangers and the blower motor and wheel
.asseg\bly. An annual inspection of these :omponents Is recom-
mended.

Air Filters

The filters should be checked pericdically fordirt accumulation.
Dirty filters greatly restrict the flow of alr and ovérburden the
system.

Clean the filters at least every three menths. See page 5 for
filter removal Instructions. On new construction; :chack the
filters every week for the first four weeks. Inspect the filters at
least avery three weeks after-that, especially if the system is
running constantly, ' ' '

Alr filters supplied with the furnace are the high-velacity, clean-
able type, Clean these filters by washing.in warm water. Make
sure to shake all the water out,of the filter and hays it reason-
able dry before installing it in the fuinace, When feplacing
ﬁllersli ze sure to use the same size and type as originally
supplled,

Lubricatlon

~Blower motors In-these furnaces drepemitariently lubricated

and do net require perlodic oiling.
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Condensate System

Inspact for kinks or obstructions in ooneotlcn hoses or any
obvious deterioration of components. Replace if necessary.

Burner Removal/Cleaning

The main burmers should be checked periedically for dirt accu-
mulation.

If cleaning is required, follow the steps listed below:
1, Tum off the electrical power to the unit.
2. Ramove the lower access door. ;
3. Remove the front cover of the bumer box.
4. Vacuum the bumer assambly to remove dirt or dust.
‘Cleaning the Primary Heat Exchanger
1. Tum offthe main manual gas valve extemal to the furnace.
2. Tumn off the ‘electrical power to the furnace,
. 3. Remove the-access daor,

4. Disconnect the gas supply brpmg and ccntrcl w:ring from
the gas valve,

5. Remove the front comr of the bumer box.

. Remoave the screws: holding the burnor box assembly to
the vestibule panel.

. Remave the burner box assembly.

. To reach the lower partion of the heat exchangar remcwe
the flue box cover and flue baffles.

9. With a stiff wire brush, brush out loose scale or soot.’
10. Vacuum the burner assembly and heat exchanger.

o ~N [o)]

11. Replace all parts removed for cleaning by reversmg the,

order of disassembly.
12. Reconnett all wiring and gas piping.
13. Restore electrical power and gas supply to the furnace
CIeamng the Secondary Heat Exchangw :

1. Remove the screw in the venter outlet. Dlsconnect the
. drain lines from the venter and from the condensate drain
pan. Remove the venter hlower and the condensate pan.

2. With a stiff wire brush, brush out loose scale or soot.
3. Vacuum the secondary heat exchanger.

4. Replace the condensate pan and drain hose. Replace
venter and use ATV sealantto seal vent pipe to venter
outlet, Secure vent pipe to venter outlet with stalnless steel

screw.
A WARNING: Never operate fumace without the ex-
.+ haust joined to the venter assembly with a stainless

steel screw and sealed with RTV sealant.

BLOWER CAHE

Even with good filters properly in place, blower wheels and

motors will become dust laden after long months of operation.
The entire blower assembly should be inspected annually. If
the motor and wheel are heavily coated with dust, they can be
brushed and cleaned with a vacuum cleaner.

The procedure for removing the biowar assambiy for cleaning
is as follows:

1. Disconnect the alectricai supply to the lumaoe
2. Remova the access panels.

3. Disconnect the two wire hamess plugs from the top of the
control box.

" 4, Remove the four screws holding the control box and

position it out of the way.

5. Remova screw from outlet of vanter housing which holds
vent pipe in place. Remove screw securing vent pipe to
blower deck and remove vent pipe. Disconnect from field
supplied venting.

. Remove screws which retam blower to the blower dack.

7. Vacuum the motor and the blower wheel using a soft brush
attachment, Care must be used nhot to disturb the balance
weights (clips) on the blower wheel vanes.

8. Before reinstalling the blower assembly, Inspect the sec-

<+ 'ondary heat exchanger which ls visible direatly below the
blower opening In the blower deck. If it requires cleaning,
vacuum it with 2 soft brush attachment and féllow tha
direction of the fins,

9. Reinstall the blower assembly. Replace the mounting
-screws that hold the blower assembly to the front portion

* of the blower deck. The two mounting screws used on the
sides of the blower are used for shipping purposes-only,

. and are notnecessary afterthefurnace has been installed,

o

10. Reinstall the control box and reconnact wlﬁng hainess plugs.

11, Replace vent pipe in venter outlet and seal ,nomt using RTV
sealant. Replace stainless steel screw secuning vent pipe to
venter outlet, Replace stainless stesl screw s=curing vent
pipe fo blower deck. Reconnect (o field supplied vent pipe

A WARNING: Never operate fumace without the ex-

haust vent in place or joined to ventér assembly with

a stainless stoel screw and sealed with ATV sealant.

12, Replace the access doors and restore the electrical supply

to the unit.

TROUBLESHOOTING
The following visual checks should be made before trou-
bleshooting: .

1. Check to see that lhe power to the furnace anc' the S50A50
control module is ON.

2. The manual shytoff valves in the gas line to the furnace
must be open,

3, Make sure all wiring connactions are secure,
4. Review the sequence of operation.

CAUTION: Label all wires prior to disconnection
whsen servicing controls, Wiring errors ¢an cause
improper and dangerous opsrabon Verify proper op-
eration after servicing,

Start the system'by setting the thermostat abow the room
temperature. Observé the system's response. Then use the
Troubleshooting Table to check the system’s  operation. "

To use the troub!ashoohng table begin by res;ding the upper
left-hand box and then following the instructions in each box. If
the condition described in the box Is true (yes answer), go down
fo the next box. If the condition Is not trua (no answer), go to
the box to the right. Continue checking and. answering the
questions -in the .boxes until the problem is explained and
corrective action is described. After any maintenance or repair,
the troubleshooting sequence should be repealed until normhl
syszem operation is nblaurlsd '

A WARNING: Do not try to mpa:r cantro!s. Hep!aoe
A: & defecave controls with appraveo‘ parfs.
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WIRING DIAGRAM -ALL MODELS
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WHITE-RODGERS 50A50 TROUBLESHOOTING TABLE

FAN ONLY CHECK

note: Read *diagnostic Indicator® Informetion

biower, tho providod on control lebel, 1 inducar and/or
“d“%b’ + dirculator blowers ass on conlinua.ssly,

PR choek limite and rollowt switch for opsn candition.
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650.65-N4E

WHITE-RODGERS 50A50 TROUBLESHOOTING TABLE
fle * PREPURGE/IGNITOR WARM-UP

contacts closo.

Check for prapar
la ho Inducer wmhon omrmura mn izo
blowar on7? Mo 2 or
OF prossire 4 Opeton .

Is
25 volts present
BC105S tupr:nimlf
&C7

o trenslorme,
m and
¢he forcalmnhm

Disconnec! slectic
powar 1o aﬁhm at

muit bveaker
Yes P . I
Connect %ﬂm Enordze Yis Systam is
pevaro s |———P-< i akt i, >l
clreuil breaker, LEl pm-p“aﬁy,
wlring. If ok,
Connect volimaler
across ferminals of Ena ep m:rmamt
Igniiar hamoss. . _ ra mﬁ ;
proper aperalion. |
Check u':iri'lg. If OK,
ize the system
and check brsgfopnr il
- present?
Camect braaks in
Igniter hamoss or
conngctions,
F L Enorgize & check.
v
Conlinue ta
Main Bumar
{gnition Soction
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MAIN BURNER IGNITION

Replaca gas valve,
mﬂmw Y
ol and chack TRpar Soukon
lxpmel'npamﬂnn. .

NOTE; T: ute flama currant,
TE; umaasm g:Td

. : - Insenies vmrim lns.J’a“r&Ermur
m‘“ﬁ nergize the sygtom
properly. - “"“D% wikiiass

e}

o i Evcon Industries Inc., P.O. Box 19014, Wichita, KS 67204-9014



